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Foreword

Science, maintains Ortega y Gasset, is interpretation of facts. By themselves
facts do not give us reality; on the contrary, they conceal it, that is, they raise
before us the problem of reality. If there were no facts, there would be no
problems, there would be no enigmas, nothing would be concealed that one
would need to expose, to discover. And he adds: "Reality is not data, some-
thing given, a gift; it is construction that man creates from the available
material."

There is nothing more absolute than death as a biological and social fact.
Nonetheless, its simple quantitative registration says nothing to us about the
sequence of phenomena that condition it and the consequences for society. We
recall that culture, in the expressions of William Graham Sumner, determines
man's life chances. In agreement with him, we wish to signify that the life
cycle of each human being depends directly and indirectly on the ecological
system to which he belongs.

To penetrate into the reality of large urban communities of the Americas-
for the most part the capitals of countries-and of Bristol, England, is the
general purpose of this Investigation sponsored by the Pan American Health
Organization and the respective Governments. Its immediate objective is to
contribute to an understanding of the dynamics of disease in these societies,
based on the causes of death, scientifically established, in a significant sample
of the population. The death rates thus obtained have required analysis and
interpretation with the goal of differentiating that which is characteristic of
each city-and, therefore, should be investigated in its origins-from that
which is common to all. The whole research constitutes an admirable study of
comparative epidemiology.

This publication on Patterns of Urban Mortality contains truly valuable
information which, we trust, will stimulate new explorations in the etiology and
the conditioning factors of those diseases which appear with unusual prevalence.
The history of medicine reveals to us that when it has not been possible to
identify a casual agent, the epidemiological method is a powerful instrument
for more adequate interpretation of the facts that contribute to the appearance
and spread of specific diseases.

This is a study of a truly international character. It involves a series of

iii



countries, an important number of scientists, and fulfills an objective in which
the results transcend country and continent, being of value for all other regions
of the world. The complex process followed in harmonizing, in thought and
action, the various institutions and collaborators, represents a valuable lesson
for investigations similar in form and content.

The data thus assembled-if they do not well represent reality in its essence-
do allow comparisons in each city, if knowledge and available resources are
applied to the measure possible, and if priority is given to the respective
diseases on the merit of their frequency. For, in the final analysis, this study
seeks especially to contribute to the health and the social well-being of the
countries in which it has been undertaken.

We wish to express to the Governments and to the several investigators
who have contributed to the results of such significance the gratitude of the
Pan American Health Organization. We propose to give this study the widest
possible distribution because of the value which we attribute to the assembled
information. If this publication succeeds in inducing studies of the same type
that add to the knowledge of societies with comparable cultural characteristics;
if the data contained herein are of value for university instruction and for pro-
fessionals in the world of health; and furthermore, if it succeeds in benefiting
directly a large number of human beings, it will have achieved the desired
objectives.

ABRAHAM HORWITZ
Director, Pan American

Sanitary Bureau
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Preface

The development of coordinated international research in the Pan American
Health Organization has been a new and stimulating experience. The first
event leading to this research program was a meeting in 1957 of the World
Health Organization Study Group on the Classification of Atherosclerotic
Lesions. In that year the Director of the National Heart Institute of the
United States Public Health Service, Dr. James Watt, had recognized the
contribution that international research might make to an understanding of
the factors responsible for atherosclerotic lesions if uniform methods of examin-
ing the coronary arteries and of recording the results were established. The
Institute awarded a grant to the World Health Organization to convene a Study
Group for discussion of a classification, with uniform terminology, for use in
a world-wide study of atherosclerosis. One of the subjects on the agenda of
the Study Group, which met in Washington, D.C., from 7 to 11 October 1957,
was the geographical pathology of atherosclerosis.

An analysis of mortality from cardiovascular diseases, and in particular from
arteriosclerotic heart disease, in different countries of the world was prepared
as a working document for the Study Group. The marked geographical differ-
ences in death rates from these causes which were pointed out in that paper
(Puffer and Verhoestraete, 1958) led to the adoption of recommendations for
the improvement of mortality statistics on cardiovascular diseases. The Study
Group suggested that comparative studies be made of death certificates in
different countries in order to review the terminology in use and promote
the utilization of comparable procedures.

Dr. Abraham Horwitz, who became Director of the Pan American Sanitary
Bureau in 1959, encouraged me to hold a meeting of a PAHO Advisory Com-
mittee on Statistics in order to obtain the advice of leading statisticians on
several subjects, including research on mortality statistics. At its first meeting
in 1960, the Committee expressed the view that the significance of the research
project on atherosclerosis that was being initiated in the Americas at that time,
as an outgrowth of the recommendations of the 1957 Study Group, would be
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x Patterns of Urban Mortality

augmented if medical certification and mortality from cardiovascular diseases
were studied in the same cities in which the pathological laboratories were
located.

Several developments in 1960 were auspicious for this research program.
The National Institutes of Health of the United States Public Health Service,
under the direction of Dr. James Shannon, expressed interest in the develop-
ment of research by the Pan American Health Organization. Dr. Charles V.
Kidd, of the NIH stáff, discussed with Dr. Horwitz the role of PAHO in health
and medical research in the Region of the Americas. As a result of these
discussions a "Statement of Arrangements between the Pan American Health
Organization and the United States Public Health Service for Research" was
approved on 8 November 1960 and the Public Health Service provided a grant
for the establishment of an office for the coordination and development of
research by the Organization. Initiation of research by the staff of the Organi-
zation was encouraged by the Director.

During 1960, the interest in an investigation of mortality from cardiovascular
diseases was explored through visits to pathologists who were participating in
the Inter-American Atherosclerosis Project. The reactions were favorable.
Advice was obtained from Dr. Carl R. Brewer, of the National Institutes of
Health of the USPHS, regarding the procedures to be followed to secure finan-
cial support from the Institutes. It was agreed that a Planning Conference
should be convened in order to obtain the advice of leaders in the fields of
epidemiology and statistics especially concerned with mortality statistics, car-
diovascular diseases, and cancer. The preparatory activities included my sub-
mission of an application for a research grant for the Planning Conference.

For the conduct of the program, assistance was requested of Dr. Darío Curiel,
Director of the Latin American Center for Classification of Diseases (of the
Ministry of Health and Social Welfare of Venezuela). Dr. Curiel agreed to
serve as co-principal investigator. On 22 March 1961 a grant (GM-08682)
was awarded and the Planning Conference was held from 1 to 4 May 1961 (the
names of the participants are given in Appendix 1).

A small Working Group prepared a draft proposal for review at the Planning
Conference. Dr. Percy Stocks, formerly Director of the WHO Center for
Classification of Diseases, assisted in this preparatory work.

Thus, in accordance with the recommendations of the Study Group on Classi-
fication of Atherosclerotic Lesions, use was made of the experience of the two
Centers for Classification of Diseases, through the services of Dr. Curiel and
Dr. Stocks.

For the Planning Conference three working papers were prepared in which
official data for several cities were used to indicate the nature of the differences
in mortality from cardiovascular diseases and cancer, by site, which needed
to be clarified through research. The leaders attending the Conference were in
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agreement on the desirability of the research program and stressed that the
primary objective of the proposed investigation should be to produce an ac-
curate and comprehensive account of mortality in the cities to be studied and
that this objective was important enough to justify the necessary effort and
expense.

In 1961 visits were made to potential collaborators for the Investigation of
Mortality. The proposals were combined into one program, which in that year
was awarded a grant (GM-08682) from the Division of General Medical
Sciences of the U. S. National Institutes of Health. The names of the twelve
principal collaborators who made outstanding contributions to this research
program are given on page ii of this volume; several of these collaborators
gave their time to the direction of their projects, which is an indication
of the support given to the Investigation by the Ministries of Health and by
the other institutions in which the collaborators were members of the staff.

In January 1962 the principal collaborators were invited to a Planning Con-
ference at which a Manual of Procedures was developed and agreement was
reached on the standards to be followed throughout the Investigation. The
valuable services of Dr. Enrique Pereda of Chile in the preparation of the
procedures included in the Manual are recognized.

Dr. Darío Curiel has contributed throughout the Investigation, having served
as co-principal investigator, medical referee for reviewing more than 20,000
questionnaires with assignment of causes of death, and author of Chapter VII
of this volume, on Infective and Parasitic Diseases. He reviewed the entire
manuscript and made very constructive comments.

Dr. Percy Stocks assisted in the design of the original proposal and developed
the weighting system. He also served as a medical referee and reviewed in-
dependently more than 20,000 questionnaires with assignment of causes of
death. He is the author of Chapter XVI, Analysis of the Operation of the
Weighting System.

Miss Mary H. Burke, of the Health Statistics Branch in the Washington
Headquarters of PAHO, participated in the design of the original proposal and
in the preparation of the working papers for the Planning Conference and
has assisted in many phases of the program. She is the author of Chapter XV,
Changes in Assignments of Causes of Death, and she also reviewed the entire
manuscript and made constructive comments.

The Director agreed to provide my services as principal investigator for
the conduct of the Investigation. In addition, a medical officer was required
to be responsible for the immediate direction of the program. In April of 1962
Dr. G. W. Griffith was .appointed epidemiologist-in-charge. He carried out
successfully the work in the Headquarters Office, the coordination with the
principal collaborators and medical referees, and direction of the coding, tabu-
lation, and analysis of the material. Dr. Gertrud Weiss Szilard served on a
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part-time basis as an assistant to Dr. Griffith, from 1962 to 1964.
The continuous contributions of the principal collaborators and their staffs

made this large cooperative program a success. Credit for the quality of the
data is given also to the medical interviewers, nurses, and social workers in
the twelve cities, whose names are listed in Appendix 18. The fine cooperation
of the large number of persons participating in the program in the twelve cities
is appreciated. Two of the principal collaborators, Dr. R. C. Wofinden and
Dr. A. Temoche, assisted in the analysis of material on respiratory diseases
(Chapter XI) and on external causes (Chapter VIII). The services of Mrs.
Alice B. Dolman and Mrs. Reba A. Dent for the uniform assignments of code
numbers for causes of death in accordance with international rules were
valuable.

The critical reading of the manuscript by several others is gratefully
acknowledged, namely, Dr. Harold Stewart and Dr. Lucia Dunham for Chapter
VI (Cancer), Dr. Frederick H. Epstein and Dr. Z. Fejfar for Chapters V
(Cardiovascular Diseases) and XIII (Diabetes Mellitus), and Dr. Z. Pisa
for Chapter V.

Dr. W. P. D. Logan, Director of the Division of Health Statistics of the
World Health Organization, participated in the Planning Conference held
1-4 May 1961, and in the Review Conference held 1-5 February 1965. He made
available to PAHO the services of the staff of the Health Statistical Methodo-
logy Section of his Division, who were responsible for the transfer of the data to
punch cards and for tabulations. A special program had to be devised in order
to handle the weighting of the causes of death. The assistance of Mr. K.
Uemura, Dr. B. Grab, and Mr. Bansal in this work is gratefully acknowledged.
These services of the Headquarters of the World Health Organization, provided
to the Pan American Health Organization without any financial reimburse-
ment, were an important contribution to the analyses of the Investigation.

The Pan American Health Organization has a program and suitable structure
for coordinated international research. Staff of the Organization in the Wash-
ington Office, in the countries, and in the Zone Offices assisted administratively
and technically in coordinating activities with Ministries of Health. Agree-
ments for the field work were signed by the Ministries of Health, the universi-
ties, and the Director of the Pan American Sanitary Bureau. The strong
support given by Dr. Horwitz to the development and conduct of the Inter-
American Investigation of Mortality assured its successful conclusion.

This brief account of the persons and institutions that contributed during
the ten-year period will illustrate the complexity of the process of organizing
and conducting a research program involving several institutions and countries
and different specialties. It is hoped that this Investigation will serve as a model
for collaborative international research and that it will motivate Governments,
institutions, and individuals to contribute to research that has international
as well as national implications.
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The findings of the Investigation have pinpointed many areas in which
further research is needed in order to gain a better understanding of the
epidemiology of diseases such as cancer, cirrhosis of the liver, diabetes mellitus,
and cardiovascular diseases. For workers wishing to explore the data in
greater detail, the questionnaires and tabulations used in the Investigation will
be made available.

The time and effort of the many workers who contributed to this Investiga-
tion will be justified if these results lead to preventive actions and to an under-
standing of a few of the intriguing differences.

RUTH RICE PUFFER

1 July 1967 Principal Investigator
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Chapter I

Origin and Development of the Investigation

In a study of the multiplicity of complex
factors involved in the epidemiology of
many diseases, particularly those which are
often fatal, such as the cardiovascular dis-
eases and cancer, the identification of popu-
lations with significant differences in mor-
tality is always an important first step.
At the outset this may be the only practic-
able course to follow. The most marked
contrasts are to be expected when popula-
tions subjected to widely differing biological
and environmental conditions are compared.
Although such populations may be found
living in a relatively small compass-for
example, men working in different occupa-
tions-the circumstances of life will be
shown to be even more varied when several
countries are compared. Indeed, this is the

main justification for international epide-
miological studies.

The kind and range of variation appear-
ing in geographical comparisons are well
exemplified by the death rates from arterio-
sclerotic and degenerative heart disease.
Figure 1 shows the death rates from this
cause, by age and sex, as recorded in the
official statistics for 1954 in three countries
(Puffer and Verhoestraete, 1958). The con-
trasts are striking; in fact, this observation
eventually led to the development of the
research project whose resuilts are now re-
ported. For example, among males 60-64
years of age, the mortality in the United
States was 20 times as high as in Mexico.
Could it be that as late as 1954 Mexico had
escaped what Morris (1957) has called the
"modern epidemic" of coronary thrombosis?

INTERNATIONAL COMPARISONS OF MORTALITY

International comparisons of mortality,
however remarkable the findings may be,
always raise questions about the compara-
bility of the basic data, and unless these
questions can be answered satisfactorily,
such comparisons are difficult to interpret.
In order to obtain comparable data, stand-
ard methods are needed not only for record-
ing deaths but also for certifying and clas-

sifying their causes according to a generally
accepted system, such as that provided by
the International Classification of Diseases
(WHO, 1957). Although the Classification
is now in use throughout the world, formi-
dable practical difficulties arise when at-
tempts are made to apply it consistently
in countries that differ with respect to
language, forms of medical practice and
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2 Patterns of Urban Mortality

Fia. 1. Deaths from Arteriosclerotic and De-
generative Heart Disease per 100,000 Population,
by Sex and Age, in the United States, France, and
Mexico, 1954 *

AGE IN YEARS

* Taken from Puffer and Verhoestraete (1958).

death certification, terminology employed
by physicians, and nosological concepts un-
derlying the use of technical terms.

Nevertheless, the recorded differences in
mortality between countries are so striking
and their implications potentially so impor-
tant for human health that the method-
ological challenge has to be faced. Effective
prevention and control of major diseases,
such as diseases of the heart and cancer,
require a more profound understanding of
their genesis than has been gained thus far.
In the search for that deeper knowledge
many paths must be followed, 'and none
should be closed. If, through collaborative
research designed to minimize the obstacles
to comparability already mentioned, popu-
lations with contrasting mortality experi-
ence can be identified with confidence, the
first step will have been taken along one
possible path. Other steps would have to
follow, explanations would have to be
sought, hypotheses would have to be devel-
oped, and associations would have to be
examined. But only when the contrasts
have been defined can the areas for testing
promising theories be recognized with cer-
tainty.

OBJECTIVES OF THE INVESTIGATION

The Inter-American Investigation of
Mortality was conceived as having one
primary objective: to provide a compre-
hensive account, as accurate and as compar-
able as possible, of the causes of mortality
of adults in highly diverse and widely
separated populations. A firm foundation
for further epidemiological research de-
signed to test hypotheses in selected popu-
lations would thereby be provided. The
objective was to be achieved through the

collaboration of investigators following the
same standard procedures in all of the
areas to be studied and by means of a
central mechanism for reviewing the data
collected in the field. Aside from the main
objective, it was recognized that many de-
sirable consequences might flow from a
project of this kind. The information ob-
tained could prove valuable to those respon-
sible for the administration and planning
of health services in the areas concerned,
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to the schools of medicine and public health
for teaching purposes, and to those inter-
ested in improving methods for processing
and analyzing mortality statistics. And, by

no means the least of the benefits, many
individual workers in several countries
would acquire valuable experience in colla-
borative research.

EVENTS LEADING TO THE INVESTIGATION

The first event leading to the develop-
ment of the Inter-American Investigation
of Mortality was the meeting of the WHO
Study Group on the Classification of Ather-
osclerotic Lesions held in Washington, D.C.,
7-11 October 1957 (WHO, 1958). Although
the main purpose was to discuss the possi-
bility of uniform classification and termi-
nology for use in a world-wide study of
atherosclerosis, the group also gave atten-
tion to the geographical pathology of the
disease.

An analysis of data from 24 countries
on mortality from cardiovascular diseases,
including vascular lesions affecting the cen-
tral nervous system, with adjustments for
age, was prepared for this Study Group
(Puffer and Verhoestraete, 1958). In the
12 countries with the highest cardiovascular
death rates, with two exceptions, more than
half of the deaths were found to be due to
arteriosclerotic and degenerative heart dis-
ease. In the 12 countries in which the total
cardiovascular death rates were lower, there
were marked variations in the distribution
of deaths between four major cause groups.
In several countries-namely, Colombia,
France, Japan, Mexico, and Portugal-the
proportions of deaths due to arteriosclerotic
and degenerative heart disease were low,
and in Japan over two-thirds of the total
cardiovascular disease mortality was due
to vascular lesions affecting the central
nervous system. The countries of Latin
America included in the analysis all had

low death rates from cardiovascular dis-
eases. The reasons underlying these differ-
ences needed ascertaining. An indispensable
first step would, of course, be to remove
the effect of differing nosological concepts,
methods of certification, and statistical
practices in the various countries, and this
would require a cooperative effort to collect
an adequate quantity of clinical and patho-
logical data from several areas of the world.

The group therefore suggested a compar-
ative study of death certificates in different
countries, using standard procedures for
stating the underlying causes of death and
for classifying them in accordance with the
International Classification of Diseases.
For this study, it would be well to make
use of the WHO Center for Classification
of Diseases in England and the Latin
American Center for Classification of Dis-
eases in Venezuela. The importance of
autopsy findings and of the contributions
of pathologists to medical certification were
also emphasized.

As a direct outcome of the recommenda-
tions of the WHO Study Group, the Inter-
American Atherosolerosis Projectl was de-
veloped to collect reliable information on
the geographical pathology of atherosclero-
sis. In this project some 12 pathological
laboratories in the United States and in
Central and South America were to collect

lThis project was financed by a grant (1H-4152)
from the National Heart Institute, U.S. Public
Health Service.
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aortas and coronary arteries from necropsies
performed in large general hospitals and in
medico-legal services. The significance of
the study of atherosclerosis would obviously
be increased if mortality from cardiovas-
cular diseases were also to be studied in the
cities where the pathological laboratories
were located. I

During 1960, one of the authors (Puffer)
discussed this possibility with several of the
pathologists cooperating in the Inter-Ameri-
can Atherosclerosis Project, including the
two principal investigators, Dr. Carlos
Tejada, of the Institute of Nutrition of
Central America and Panama, in Guate-
mala City, and Dr. Henry McGill, Head
of the Department of Pathology of the
Medical School of Louisiana State Univer-
sity. The proposal was well received.

A complete account of cardiovascular
mortality that might be usefully related to
the findings of the Atherosclerosis Project
would obviously have to be based on infor-
mation about all deaths, not only those
known to have been caused by diseases of
the heart. If all deaths were to be investi-
gated, the information could be used also
for the study of other causes of death,

particularly malignant neoplasms. Conse-
quently, the scope of the preliminary plan-
ning was enlarged to include research
workers in fields other than diseases of the
heart.

Meanwhile, at its first meeting in June
1960, the Advisory Committee on Health
Statistics of the Pan American Health
Organization (PAHO, 1960) urged the ini-
tiation of statistical and epidemiological
research on a regional basis. Arrangements
were also made in November 1960 for the
Organization, with the support of the
United States Public Health Service, to
expand its research activities in the Ameri-
cas.

The exploratory work had indicated that
the proposed project should be planned
in consultation with specialists in mortality
statistics, cardiovascular diseases, and can-
cer, including staff of the World Health
Organization, the Pan American Health
Organization, the United States National
Institutes of Health, and the Inter-Ameri-
can Atherosclerosis Project. A Planning
Conference for the Regional Development
of Epidemiological Studies 2 was therefore
convened to advise on this research.

PLANNING CONFERENCE AND PREPARATORY WORK

For the information of the Planning
Conference, working documents were pre-
pared dealing with mortality in certain
cities and selected areas of the Hemisphere.
Although mortality statistics were avail-
able for all countries of the Americas except
Haiti and Brazil, the uneven quality of
the data made correct interpretation diffi-
cult. The lack of medical facilities in the
,rural areas of many countries, the fre-
quency of certification by lay persons, and

the absence of standard certification pro-
cedures and of uniform statistical proces-
sing in many countries all pointed to the
conclusion that existing mortality statistics
did not provide a sound basis for epidemio-
logical studies. Furthermore, as a study
of diarrheal diseases had shown (Verho-

2 This Conference, which was held 1-4 May 1961,
was made possible by a grant (GM-8682) from the
Division of General Medical Sciences of the Na-
tional Institutes of Health, U.S. Public Uealth
Service.
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estraete and Puffer, 1958), in countries with
different languages, and indeed in countries
with the same language, the terminology
used is based on diverging nosological con-
cepts, so that direct comparisons can be
misleading.

To minimize these problems the investi-
gation would be confined to large cities
(and .preferably to cities with medical

schools), where most deaths would be cer-
tified by physicians. Also, for all deaths to
be studied a complete case history would
be obtained through an individual question-
naire, so that expert reviewers could assign
the underlying cause of death by the con-
sistent application of standard interna-
tional practices. The Atherosclerosis Proj-
ect planned to study deaths at ages 20-69
years. In order to relate the results to
mortality from cardiovascular diseases,
deaths in this age range would be included.
In three working documents death rates
from all causes, from cancer, and from
cardiovascular diseases for a number of
cities in Latin America and in the United
States had been analyzed and striking dif-
ferences noted. Death rates from malignant
neoplasms of the stomach, for example, were
much higher in Caracas and in Chile than
in Baltimore. There were likewise differ-
ences in death rates from malignant neo-
plasms of the respiratory system, and
marked differences in death rates from
vascular lesions affecting the central nerv-
ous system and from arteriosclerotic and
degenerative heart disease were also found.

Before the Planning Conference, a small
Working Group 3 had prepared a draft
"Proposal of the Pan American Health Or-

3The Working Group consisted of Dr. Percy
Stocks, formerly Director of the WHO Center for
Classification of Diseases; Dr. Darío Curiel, Direc-
tor of the Latin American Center for Classification
of Diseases; Dr. Iwao Moriyama, of the United
States National Center for Health Statistics; and
Miss Mary Burke and Dr. Ruth R. Puffer, of the
Pan American Health Organization.

ganization for Development of Mortality
Statistics for Epidemiological Studies." The
procedure recommended was to investigate
in several cities a sample of approximately
2,000 deaths per year of persons 15-74 years
of age for a two-year period, through inter-
views in the home and with physicians.
As complete a record as possible of the
fatal illness would be assembled, including
the results of laboratory and other exami-
nations and the autopsy findings. A ques-
tionnaire was designed to be completed for
each death. It was recommended that 10
cities be included, one or more of them in
the United States and perhaps one in the
United Kingdom.

The Planning Conference (1-4 May
1961), attended by epidemiologists and
statisticians of the National Institutes of
Health and other Divisions of the United
States Public Health Service, of the World
Health Organization, and of the Pan
American Health Organization, and other
specialists in cancer, cardiovascular dis-
eases, and mortality statistics, 4 was asked
to advise the Organization on the best
means for obtaining mortality statistics
in the Americas as a basis for epidemio-
logical studies of various diseases. The
Conference asserted that the primary ob-
jective of the proposed investigation should
be to produce an accurate and comprehen-
sive account of mortality in the areas to be
studied, and that this objective was impor-
tant enough to justify the necessary effort
and expense. Moreover, the Conference,
aware of the fact that an investigation
along the lines proposed would provide val-
uable by-products in many related fields,
recommended that the draft proposal drawn
up by the Working Group be adopted, with
minor amendments.

In 1961, following the Planning Con-

4 A list of the participants appears in Appendix 1.
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ference, staff members of the Pan Ameri-
can Health Organization visited several
countries to select cities and to enlist poten-
tial collaborators with the qualifications
outlined in the proposal. Each principal
collaborator was asked to prepare a pro-
posal and budget in consultation with the
principal investigator, and to show how
the agreed standard procedures might be
implemented in his city. The separate pro-
posals and budgets, together with the budget
for a central office, were combined into a
single application for a research grant,
which was submitted by the Pan American
Health Organization to the United States

Public Health Service, through the National
Institutes of Health, and in due course ap-
proved.5

Pilot testing of the questionnaire, begun
in August 1961, showed that in structure
and content it was suitable for the purposes
of the study. A Protocol Planning Con-
ference of the principal collaboratoers was
held from 22 to 30 January 1962 to agree
on the final form of the questionnaire (Ap-
pendix 2) and on the standard procedures to
be followed in each city. A manual of pro-
cedures was issued to ensure uniformity
throughout the Investigation.

SELECTION OF THE CITIES

Although the original plan was for 10
cities, eventually 12 were included, their
selection being dictated in part by the de-
sign of the study Only cities with a well-
established and comprehensive system of
death registration could be considered for
inclusion. One city (Guatemala City) was
included even though it was known that not
all deaths would be certified as to cause by
physicians or medical examiners. Essential
to the study design,'however, was the re-
quirement that all, or virtually all, deaths
in the age group be registered. This is the
case in all cities eventually selected, be-
cause the legal requirements regarding the
disposal of a body are efficiently enforced.

The second consideration was that the
deaths of adult residents should number ap-
proximately 2,000 each year. One excep-
tion to this rule was admitted: Ribeiráo
Pr8to was included although only 500-600
deaths per year were anticipated in the age
range 15-74 years. Excessive mortality

from diseases of the heart in this city was
attributed to a form of cardiopathy re-
sulting from Chagas' infection. The origi-
nal intention was to extend the project in
Sao Paulo to include material from Ribei-
rao Pr8to, but it proved administratively
more convenient to treat Ribeirao Pr8to as
a separate city project.

Third, in order to provide reliable esti-
mates of population by sex and age, a cen-
sus should either have been held recently
or planned for the near future. Censuses
had been held in 1960 or 1961 in nine of
the cities selected; in the other three (Bo-
gotá, Cali, and Guatemala City) censuses
were conducted in 1964, on 15 July in Co-
lombia and on 18 April in Guatemala.

An important consideration in the selec-
tion of a city was that a suitable person
be willing to serve as collaborator, accepting
responsibility for the conduct of the field

Grant No. GM-08682 of the National Institute
of General Medical Sciences, U.S. Public Health
Service.

..
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work. The collaborators needed both the
professional standing necessary to ensure
the cooperation of the medical profession
in the city and the requisite experience to
be able to direct the project. The names
and positions of the collaborators in the
cities included in the Investigation are
given on p. ii. The list includes professors
of biostatistics, epidemiology, and pathol-
ogy from schools of medicine and public
health, as well as senior health administra-
tors and research workers. Several held

both academic and administrative appoint-
ments. The close link with medical educa-
tion that existed in most of the cities offered
an opportunity to introduce the methods
and results of the Investigation into the
teaching of students of medicine and public
health.

Finally, the study required governmen-
tal interest and support, both at the central
and local levels. In every one of the se-
lected cities this cooperation has been
readily forthcoming.

THE TWELVE CITIES

The Investigation was conducted during
the years 1962, 1963, and 1964 in 12 cities:
Bogotá and Cali (Colombia), Bristol (Eng-
land), Caracas (Venezuela), Guatemala
City (Guatemala), La Plata (Argentina),
Lima (Peru), Mexico City (Mexico),
Ribeiráo Preto and Sáo Paulo (Brazil), San
Francisco (United States), and Santiago
(Chile).

The original intention was to investi-
gate deaths occurring during the 24 months
commencing in January 1962; however, be-
cause of delays in several cities, only in
six was this starting date observed. The
city in the United States originally chosen
to provide data for an English-speaking
country withdrew from the project in May
1962 and was replaced later in the year by
San Francisco. At that time it was known
that the Medical Officer of Health of Bris-
tol, England, was interested in collabora-
ting in the Investigation; it therefore be-
came possible to include two English-speak-
ing populations. Because of delays and
substitutions, the two-year period during
which deaths were investigated was not the

same in the 12 cities, but the calendar
year 1963 was common to all.

All 12 cities (see frontispiece) are im-
portant medical centers with established
schools of medicine. The brief descriptions
that follow are based largely on information
supplied by the principal collaborators.
Meteorological data and notes on food and
diet appear in Appendices 3 and 4.

In ethnic composition the cities differ
markedly, though reliable quantitative data

TABLE 1. Racial Distribution of Population of
Seven Latin American Countries*

Country

Argentina .....
Chile .........
Colombia .....
Guatemala ....
Mexico .......
Peru ..........
Venezuela .....

Percentage

Euro- Negro
pean Indian Mestizo and Oriental

mulatto

97t 3 I - -
30 5 65 - -
20 7 68 5 -

5 60 35 - -
15 29 55 $ -
15 46 38 - 1
20 7 65 8 -

*From James (1959).
t Some mestizos are included in Europeans.
t Less than 1 per cent.

I
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about them are difficult to obtain. The
racial distribution of the population of
seven countries of Latin America (Table
1) affords some guide, except that the pro-
portions of Europeans are higher, and the
proportions of Indians lower, in the large
cities than in the countries as a whole. Re-
garding Brazil, omitted from this table,
James(1959) comments that "data on ra-
cial proportions, averaged for the country
as a whole, are meaningless." He suggests
that the city of Sáo Paulo "is as cosmopoli-
tan as New York," having received over
the last 60 years large numbers of Euro-
pean immigrants, mainly from Portugal,
Italy, and Spain, and also many Japanese.

The population of San Francisco is pre-
dominantly Caucasian, but Orientals and
Negroes constitute sizable ethnic minorities.
Bristol has a population consisting almost
entirely of Caucasians, with a relatively
small number of recent immigrants from the
West Indies.

Bogotá

Bogotá, the capital of Colombia, has the
highest elevation of the 12 cities. Though
the city is near the equator (lat. 4° 36' N.),
its climate is influenced chiefly by the alti-
tude (8,660 feet). The population of the city
has grown considerably in recent years,
from 648,324 at the census of 1951 to
1,697,311 at the census of 15 July 1964.
The water supply is provided by reservoirs
fed mainly by two rivers, Tibitoc and Vi-
telma. Textiles, the manufacture of clothing
and footwear, metalworking and construc-
tion, mining, and quarrying are the princi-
pal industries. The Investigation was con-
ducted in the administrative area known as
the Special District of Bogotá, and the
deaths included occurred between 1 Jan-
uary 1962 and 31 December 1963.

Bristol

A seaport on the estuary of the River
Severn in Gloucestershire, England, Bristol
is the most northerly of the 12 cities (lat.
51 ° 27' N.). Its climate is temperate. The
population at the census of 23 April 1961
was 437,048, slightly less than the previous
figure of 442,994 in 1951. The water supply
is derived from reservoirs fed by springs
and rivers. The main industries include
the manufacture of aircraft engines, to-
bacco products, paper, paint, and footwear.
The Investigation covered the administra-
tive area of the county borough, and it in-
cluded deaths occurring from 1 October
1962 through 30 September 1964.

Cali

Situated in the fertile Cauca Valley,
3° 27' north of the equator at an altitude
of 3,140 feet, Cali is the capital city of the
Department of Valle in Colombia. The
climate is tropical. The city has experi-
enced a very rapid growth, the population
having increased from 284,186 at the 1951
census to 638,211 at the census of 15 July
1964. The Cauca and Cali rivers are the
chief sources of water supply. Sugar, ce-
ment, paper, pharmaceuticals, and beer are
produced in Cali. The city also serves as
the commercial center for a large and pro-
ductive agricultural area. The whole of
the urban area was included in the Investi-
gation, and deaths occurring between 1 May
1962 and 30 April 1964 were studied.

Caracas

The capital of Venezuela, Caracas is sit-
uated in a high and narrow valley (alti-
tude 3,000 feet) near the Caribbean coast
and 10 ° 31' north of the equator. The pop-
ulation nearly doubled in the course of the
decade, from 620,771 at the census of 1950
to 1,101,601 at the census of 26 February :4
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1961. The water supply depends on reser-
voirs in the surrounding hills and on deep
wells. Although there is no heavy industry,
Caracas is a major commercial and admin-
istrative center. The Investigation was con-
ducted in the metropolitan area, excluding
five outlying municipios in the State of
Miranda which are largely rural in charac-
ter. Deaths occurring from 1 January 1962
through 31 December 1963 were studied,
together with some in January and Feb-
ruary 1964.

Guatemala City

Guatemala City, the capital of Guate-
mala, is situated on a high plateau (altitude
4,870 feet) 14 ° 35' north of the equator.
The climate is mild. At the census of 1950
the population numbered 318,500, and it
increased to 577,120 at the census of 18
April 1964. The water supply is derived
from reservoirs. There is no heavy indus-
try, but manufactures include food pro-
cessing, automobile tires, plastics, phar-
maceuticals, and other light industries. The
city is also a major administrative and
commercial center. The Investigation in-
cluded deaths occurring between 1 March
1962 and 29 February 1964 in 15 out of 18
zones of the city. Excluded were three re-
cently incorporated zones on the outskirts
of the city proper that are partly rural in
character; they have an estimated popula-
tion of 21,720.

La Plata

A seaport situated on the estuary of the
River Plate some 40 miles below Buenos
Aires, La Plata is the southernmost of the 12
cities (lat. 34 ° 55' S.). The climate is
temperate. The population of the city in-
creased from 207,000 at the 1947 census to
330,310 at the census of 30 September 1960.
The river is the main source of water sup-
ply, supplemented by deep wells. The chief

industries include meat packing, oil refining
and petrochemicals, textiles, and metallurgy.
In addition, as the capital of the Province
of Buenos Aires, the city is an important
commercial and administrative center. The
Investigation was conducted in the adminis-
trative unit known as the Partido of La
Plata. The deaths studied occurred be-
tween 1 January 1962 and 31 December
1963.

Lima

The capital of Peru, Lima is situated at
sea level, 12 ° 3' south of the equator. The
population at the 1940 census was 520,528,
and it increased to 1,436,231 at the census
of 2 July 1961. Mestizos and Caucasians
predominate, but there are also sizable
groups of Chinese and Japanese. The cli-
mate is dominated by the influence of the
Humboldt current, and there is very little
rainfall. The Rimac River and wells form
the main sources of water supply. Although
there is no heavy industry, textiles, clothing,
footwear, furniture, and pharmaceuticals
are manufactured in the city. The metro-
politan area of Greater Lima, but exclud-
ing Callao, was covered in the Investiga-
tion, which included deaths occurring from
1 January 1962 through 31 December 1963.

Mexico City

Situated at an altitude of 7,800 feet, 19 °

25' north of the equator, Mexico City com-
prises the central portion in the large conur-
bation of the Federal District of Mexico.
The population of the legal city, which
was the area included in the Investigation,
increased from 2,234,795 at the 1950 census
to 2,832,133 at the census of 8 June 1960.
Racially, the population is almost entirely
mestizo, and there are no ethnic minorities
of significant size. The main sources used
for water supply are deep wells. Industry
is varied and includes engineering, steel,

9
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textiles, chemicals, paper, soap, synthetic
fibers, tobacco, and brewing. The deaths
studied occurred from 1 March 1962 through
29 February 1964.

Ribeirdo Preto

Ribeiráo Preto is situated in the northern
part of the State of Sao Paulo, at an alti-
tude of 1,825 feet and 21° 11' south of the
equator. The population grew from 65,334
at the 1950 census to 116,153 at the census
of 1 September 1960. The water supply is
obtained from deep wells. Although the
city has little industry, it is the administra-
tive and commercial center for a large area.
Deaths occurring from 1 January 1962
through 31 December 1963 were included
in the Investigation.

San Francisco

An important seaport on the Pacific coast
of the United States (lat. 37 ° 47' N.), San
Francisco had a population of 740,316 at
the census of 1 April 1960, slightly less than
the figure of 775,357 at the 1950 census.
The climate is equable. The water supply
comes mostly from reservoirs which, to a
limited extent, are supplemented by deep
wells. The city, in addition to being a port,
is an important commercial and administra-
tive center. There is no heavy industry;
food, clothing, and printing are the main
manufactures. The city of San Francisco
comprised the population studied in the
Investigation, which included deaths occur-
ring from 1 October 1962 through 30 Sep-
tember 1964.

Santiago

The capital of Chile, Santiago (lat. 33 °

27' S.) is situated between the Andes and
the sea, at an altitude of 1,705 feet. At
the census of 29 November 1960, the popu-
lation of the metropolitan area (Gran San-
tiago), in which the Investigation was con-
ducted, was 1,933,453, having increased
from 1,391,024 at the 1952 census. The
climate has well-defined seasons. The water
supply is mixed river and surface water,
supplemented to a small extent by deep
wells. The major industries are metal
manufacture, textiles, clothing and foot-
wear, chemicals, and food products. The
deaths studied occurred from 1 July 1962
through 30 June 1964.

Sao Paulo

Sao Paulo, the capital of the State of
that name, is on the Tropic of Capricorn
(lat. 23 ° 31' S.), at an altitude of 2,670
feet and 30 miles inland from the Atlantic
coast. At the census of 1 September 1960,
the population of the municipio was 3,825,-
351, having increased from 2,198,096 at the
1950 census. The water supply is obtained
from surface waters. There is some heavy
industry (iron, steel, chemicals) and a
variety of light industry and manufactures
(textile, clothing, glass, wood, pharmaceu-
ticals). The area included in the Investiga-
tion was that part of the conurbation known
as the District of Sáo Paulo, and the deaths
studied occurred between 1 January 1962
and 31 December 1963.

REVIEW CONFERENCE OF PRINCIPAL COLLABORATORS

As the central review and processing of
data proceeded, it was deemed advisable
that the principal collaborators meet to

review the material. A conference was
therefore held on 1-5 February 1965. Eleven
of the principal collaborators or their repre-
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sentatives attended, and several experts
in related fields participated at the meet-
ings. A detailed study of the results avail-
able at that time was made. The discus-
sions of the differentials in mortality which
were already becoming apparent proved of
value to the principal collaborators, and

were also helpful to the central staff of
the Investigation in the interpretation of
the data from the separate cities. Interest-
ing examples were described of the uses
already made of the preliminary results
in certain cities and of the collateral effects
of the Investigation.

111 1 _



Chapter II

Methodology

The principal collaborator in charge of
the field work in each city directed a small
team consisting of one or more physicians,
public health nurses, or social workers, and
a secretary. Their tasks were to select
the deaths to be included in the Investiga-
tion, to complete the standard form of
questionnaire (Appendix 2) for each death,
and to transmit the forms to the central
office for review and for assignment of the

underlying cause of death. In addition,
each principal collaborator was encouraged
to utilize the data collected by his team
in appropriate ways, e.g., by presenting
results to professional groups in his city
and by publishing those results in national
journals. The methods and procedures
followed consistently throughout the Inves-
tigation are described in this chapter.

SELECTION OF DEATHS

In the 12 cities the registration of deaths,
at least of adults, is virtually complete.
The international form of medical certifi-
cate of cause of death is always used,
except in Guatemala City, where a propor-
tion of deaths are certified by police officers,
who use a special form for the purpose.
In addition to the medical certificate, the
forms used in all cities give the name, age,
sex, place and date of death, and place of
residence; and in all cities but one the civil
status of the deceased is shown. The forms
used in several cities include other items
as well, such as occupation, date and place
of birth, whether an autopsy had been per-
formed, duration of residence at last ad-
dress, and nationality or race.

The cooperation of the registration au-
12

thorities in each city having been obtained,
at regular intervals throughout the study
period the complete set of certificates of
all deaths occurring in the city during the
preceding period was assembled for scru-
tiny. The length of this interval varied
from one week to one month, according to
local circumstances. In 10 cities the selec-
tion of deaths to be studied could be con-
ducted expeditiously at one central point,
through which all certificates passed as a
matter of routine. In Guatemala City
and Lima, however, more than one regis-
tration office had to be visited on each
occasion. To ensure that all certificates
filed during the sampling interval were
available for scrutiny, checks were made
on each occasion, by noting, for example,
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that the sequence of serial registration
numbers was unbroken.

A death was accepted as eligible for
inclusion in the Investigation if, according
to the information on the death certificate,
two conditions were satisfied: first, the
age at death was not less than 15 years
or more than 74 years and, second, that
the city was the normal place of residence.
If the usual place of residence was not
stated on the certificate, the death was
regarded, provisionally, as eligible for in-
clusion but liable to be eliminated at a
later stage if it was found that the deceased
had normally resided elsewhere. The deaths
of persons of no fixed residence were also
retained subject to the same proviso, and
this latter group eventually accounted for
5 per cent of the deaths finally accepted
for inclusion in the Investigation.

The aim was to investigate 2,000 deaths
during each of two consecutive years in
each city. In four cities-Cali, Guatemala
City, La Plata, and Ribeiráo Preto-all
eligible deaths were investigated, for their
number was not expected to exceed that
target. Since in the other eight cities the
number of deaths in the age group 15-74
years was expected to exceed 2,000 per
year, the certificates relating to deaths
eligible for inclusion were systematically
sampled on each occasion through the use
of a constant sampling factor decided upon
in advance and based on the available
mortality statistics for each city. In Bogotá,
2 out of every 5 eligible deaths were selected
systematically; in Bristol, 3 out of 4; in
Caracas and Lima, 1 out of 2; in San
Francisco, 1 out of 3; in Santiago, 1 out of
5; and in Sáo Paulo, 1 out of 6. In Mexico
City the sampling factor, originally 1 in 7,
had to be changed to 1 in 5 when it was
found at an early stage that the propor-
tion of nonresidents was higher than antici-

pated. The sampling factor averaged 1 in
5.42 for the whole period.

Every eligible death selected was allotted
a serial number, and a visit was paid to
the home of the deceased person. When-
ever possible, the age of the deceased was
verified and a residence history obtained.
If those inquiries revealed that the de-
ceased was not eligible, either because of
age or because of normal place of residence,
the death was excluded. The determina-
tion of residence status did not usually
present any difficulty. Duration was, of
course, one criterion; of the deaths in-
cluded and for which the length of resi-
dence was recorded, 96 per cent had lived
in the city concerned for at least 2 years
immediately prior to death, and 85 per cent
for at least 10 years. If the duration of
residence had been brief or the precise
period could not be ascertained, the ap-
parent intention of the deceased person was
considered. The main source of bias to be
avoided was the individual who had gone
to the city to seek medical treatment and
had died while residing temporarily with
relatives or friends. Great care was taken
to exclude any such deaths. A patient ad-
mitted from an address outside the city
to a long-term institution within the city
was regarded as being a resident only if
he had been an inpatient continuously for
at least one year.

Deaths of city residents occurring out-
side the city limits were traced as a matter
of routine only in Bristol and San Francisco,
where the existing registration practices
made their investigation feasible. In the
other cities mortality of residents may be
underestimated, owing to the number of
residents dying outside the city, but the
error is thought to be small because all
such cities are major hospital centers.
(In the case of specialized institutions, such
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as hospitals for mental disorders and for
tuberculosis, which accepted patients from
within the city but were located outside
the city, arrangements were made to trace
the deaths of city residents occurring in
those institutions, so that those deaths might
be included on the same basis as the deaths
occurring within the city limits.)

In the cities where sampling was neces-
sary, several checks were made to ensure
that the samples were representative. The
distribution of deaths in the sample for a
given month was compared with the dis-
tribution of all deaths for that month, with
respect to three characteristics: age, sex,
and the district of the city given as the
usual residence of the deceased. The results
were consistently satisfactory in seven of
the eight cities; in Bogotá the first check
showed that the method of sampling was
defective, resulting in inflated numbers.
The "universe" from which the defective
samples had been drawn was reconstructed,
and the requisite number of deaths neces-
sary to reduce the sample to its correct
size was selected by the use of random
numbers. After this adjustment, the entire
group was shown to be representative as
regards age, sex, and district of the city.

In Caracas, where the deaths were selec-
ted weekly, a smaller sample was taken
during the first six weeks of the study
period (January to mid-February 1962)
than in subsequent weeks, in order to allow
the field investigators a short period of ad-
justment to the work. The study period
was therefore extended into the first six
weeks of 1964 to complete the number
required for the over-all sampling ratio.

In Sao Paulo, because of temporary
staffing difficulties, no samples were selected
for study during the months of April, May,
and June 1962. To compensate for this,
samples twice the normal size were drawn
during the corresponding months of 1963.

In addition to the routine checks, three
of which were made during the study period
in all eight cities, comparisons of the com-
plete material of both years were under-
taken either by the principal collaborators
or in the central office for Bogotá, Caracas,
San Francisco, and Santiago, and these gave
equally satisfactory results.

The central review of questionnaires af-
forded other, less direct and sometimes
quite incidental, checks on the correctness
of the sampling procedure. For instance,
a batch of questionnaires from San Fran-
cisco relating to deaths occurring in May
1964 included six deaths resulting from
a fire in a public building. Inquiries re-
vealed that 16 persons had died from that
fire, 15 between 15-74 years of age being
residents of the city. This was consistent
with the sampling factor of 1 in 3 being
used in San Francisco. Other checks were
provided by the fact that in any one city
the numbers of deaths having a given
characteristic should be approximately the
same in the material of the first 12 months
as in that of the second 12 months of the
study period. For example, when the num-
bers of widowed males in the samples of the
two separate years were compared, in no
city did the number in the first year differ
from the number in the second year to a
greater extent than would have occurred as
the result of random fluctuation.



Chapter II. Methodology 15

FIELD INQUIRIES

During the house visit, the public health
nurse or social worker not only confirmed
the age and residence status of the de-
ceased but also obtained information con-
cerning the place of birth, the residence
history, the occupations engaged in by the
deceased, and the dates and places where
medical attention had been given, both
recently and in the past. The last items
of information served as points of departure
for the investigating physicians, who as-
sembled the available clinical information
relevant to establishing the cause of death.
Hospital records were traced and surgical
and autopsy findings were recorded, to-
gether with the results of ancillary studies
such as laboratory investigations, radiology,
and electrocardiography. Physicians hav-
ing knowledge of the patient were inter-
viewed. When the home visit proved un-
productive for the nurse or social worker,
the interviewing physician had an alterna-
tive point of departure, namely, the physi-
cian who had signed the death certificate.
If death had occurred in a hospital, the
record department was often the best place
to start making inquiries.

Not surprisingly, the degree of success
attending these efforts varied from city to
city according to the nature and variety
of the obstacles that had to be overcome.
The home visitor had many problems. Re-
peated visits were often needed before a
relative could be found at home. The
general rule was that, if necessary, three
attempts would be made to interview a
likely informant. In Caracas, although
deaths to be investigated were selected
within one week of registration, the first
home visit was frequently unsuccessful

because the family had already moved
to another address in accordance with an
old custom. Sometimes a neighbor knew
the new address, but often no trace of a
relative could be found despite persistent
inquiries. In the poorer quarters of some
cities houses are numbered somewhat hap-
hazardly, and it was therefore not uncom-
mon to find houses with more than one
number on the door, some of the numbers
having been added by census enumerators
or mosquito-spraying squads. The per-
tinacity of the home visitors deserves high
praise.

The problems which the interviewing
physician encountered depended on whether
the deceased had been a patient in a hos-
pital. If not, every effort had to be made
to locate and interview a physician having
knowledge of the patient. The only ex-
ceptions made were in cases in which an
autopsy had established the cause of death
with certainty. Finding the physician and
arranging an interview sometimes proved
difficult and occasionally, as when he had
departed for a trip abroad, impossible.
Usually the physician could produce written
laboratory, radiology, and pathology re-
ports whenever such investigations had been
performed; but the doctor in private prac-
tice who kept very good clinical notes
was the exception, and there were some
who did not keep any. Sometimes the
interviewing physician gained the impres-
sion at the interview that the clinical infor-
mation was unreliable, and he indicated
this when completing the questionnaire.
The records of patients known to have been
in a hospital, or even to have died there,
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were sometimes misplaced. Although rec-
ords in many hospitals in several cities
were of a high standard, inadequate hos-
pital records were encountered also. In
one city an immediate overhaul of the
record system in a large hospital was
ordered when the principal collaborator
complained that no records could be traced
for some of the first deaths selected for
study.

When the medical and other data had
been assembled, the principal collaborator
summarized the findings and expressed his
opinion as to the cause of death. Two copies
of the completed questionnaire, together

with a photocopy of the original death
certificate, were then sent to the central
office of the Pan American Health Organi-
zation, in Washington. Originally, a period
of three months after the end of the study
period was allowed for completion of the
questionnaires. This time lapse proved
adequate on the whole, but in all cities
delays of one kind or another occurred,
the most frequent having to do with re-
ports on histological sections. The last
questionnaires were received in the central
office early in September 1965, 11 months
after the study period had terminated in
all cities. No questionnaires were lost.

CENTRAL REVIEW PROCEDURE

The ultimate object of the central re-
view was the assignment of causes of death
in a uniform manner for all cities, and to
this end the first step consisted in dividing
the questionnaires into two classes accord-
ing to whether they were to be referred to
the medical referees. In either case, how-
ever, all questionnaires were scrutinized by
a physician, and inquiries were sent to the
principal collaborator whenever an item of
information required clarification or ampli-
fication. Most of this work was done by
two members of the staff,' who in the initial
stages standardized their interpretation of
the criteria for referral.

Every questionnaire falling into one of
the three groups listed below, eventually
numbering 21,021, or 48.5 per cent of the
total, were studied by both medical referees,

'Dr. Gertrud Weiss Szilard and Dr. G. Wynne
Griffith, assisted for a period by Dr. Carlos Ferrero.

Dr. Darío Curiel and Dr. Percy Stocks,
who had long experience as directors of
international centers for the classification
of diseases, Dr. Curiel at the Latin Ameri-
can Center in Caracas and Dr. Stocks at
the WHO Center in London. In selecting
the underlying cause of death, the medical
referees took into account all information
supplementing the death certificate and
adhered as far as possible to the principles
followed in the rules for coding death
certificates as given in the International
Classification of Diseases. For example,
"mention" of a morbid condition was taken
to include a well-supported statement of
its presence in a hospital or autopsy record.
Certain supplementary rules were devel-
oped by the referees during the pilot study,
after reviewing 275 questionnaires separ-
ately and making a joint examination of
the discrepancies that were found. In order



Chapter II. Methodology 17

to familiarize themselves further with the
material, the medical referees reviewed all
of the early questionnaires from several
cities without preliminary sorting, and this
afforded them a second opportunity to con-
sult on their decisions. From this point
on, however, they worked completely inde-
pendently, so as to obviate the possibility
of influencing each other's judgment.

The three groups of questionnaires on
which the medical referees worked through-
out were:

1. Those in which the cause of death ap-
peared to be a condition involving the heart
and circulatory system (Categories 022,
023, 330-334, 400468, 754, of the Interna-
tional Classification of Diseases).

2. Those in which more than one cause of
death appeared to be involved in the fatal
sequence of.events.

3. Those in which the cause of death
seemed to be an ill-defined condition (Cate-
gories 780-795).

There was no difficulty in deciding which
questionnaires should be seen by the medi-
cal referees, because in case of doubt the
invariable rule was to refer them.

Questionnaires relating to deaths the
cause of which was not in doubt were not
reviewed by the medical referees (unless
death was due to a cardiovascular condi-
tion). These questionnaires related to
deaths from violent causes, from malignant
neoplasms, from maternal causes, and from
specific infections such as tuberculosis, as
well as deaths from other conditions pre-
senting a well-defined clinical picture. The
assignment of the underlying cause of death
was made in the central office by the re-
viewing physicians, and the category num-
bers were added by expert coders in accord-
ance with the rules of the International
Classification of Diseases. To ensure uni-

formity, these coders also assigned the cate-
gory numbers of the causes of death as
stated on the original death certificates
accompanying all questionnaires.

For deaths from each city there were
therefore at least two assignments of cause
of death coded in terms of the full four-digit
categories of the International Classification
of Diseases. One was the cause of death ac-
cording to the death certificate, coded by the
expert coders. The other was the cause of
death "on final assignment", selected by
the medical referees or by the reviewing
physician without reference to them. In
addition, for all cities except two there was
available the original coding of the death
certificate made in the city concerned. On
questionnaires from Cali and Guatemala
City this latter coding was missing, since
the inclusion of the local coding would have
caused unacceptable delay. For all cities the
coding of the death certificates in the cen-
tral office could be compared with the cod-
ing of causes given on final assignment in
the light of the information assembled by
the field workers, while for 10 cities another
useful comparison was possible, i.e., the
local codings and those made in the central
office from the same death certificates. 2

2 One other use of the dual codings of death cer-
tificates should be mentioned. Death certificates
from Bristol had been coded both in the General
Register Office in London and by coders from the
National Center for Health Statistics in Washing-
ton. These dual codings were compared to see
whether the rules for selecting the underlying cause
of death were being similarly interpreted in the
two countries. A high degree of concordance was
found, the codes being identical to the fourth digit
in 94.5 per cent of 3,213 dual codings. For severa]
important causes of death, including diabetes, lung
cancer, arteriosclerotic heart disease, and bron-
chitis, the few disagreements that occurred would
have had a negligible effect on death rates based on
the certificates. Relatively more frequent were dis-
agreements as to the interpretation of ambiguous
statements on certificates where external causes
were involved. Conventions to deal with these ap-
parently differed, and death rates from accidents
(other than motor vehicle accidents) and suicide
would have varied by 10 per cent or more, depend-
ing on which office coded the certificates.
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USE OF WEIGHTS IN THE ASSIGNMENT OF CAUSES OF DEATH

The design of the study has an unusual
feature in that a weighting system, devised
by Dr. Percy Stocks, was used in the final
assignment of causes of death. In the orig-
inal planning undertaken by the Working
Group in April 1961, the method of assign-
ment of the underlying cause of death by
medical referees received considerable at-
tention. Although it would have been sim-
pler to have only one person assign the
underlying causes of death, this was un-
desirable because of the possibility that he
might be unable to finish the whole series,
in which event the work already done would
have to be repeated by another referee
replacing him. With two referees, should
one fail to finish the series, it would be
possible to fall back on the findings of
the other. Having more than two referees,
though theoretically desirable, was not prac-
tical in terms of time and cost. Fortunately,
both Dr. Darío Curiel and Dr. Stocks, who
in 1961 agreed to undertake the assignment,
were able to complete the enormous task
of reviewing some 20,000 questionnaires
during the years 1962-1965.

Some arrangement was needed to com-
bine the separate decisions of the two ref-
erees. A method commonly used is to
accept agreed opinions and to have the
referees discuss any disagreements, with or
without a third expert. This method, which
has been applied to several problems such
as the interpretation of X rays, has fre-
quently proved unsatisfactory, the end re-
sult often depending on the relative powers
of persuasion and endurance of the individ-
uals concerned.

For the present project, involving perhaps
thousands of deaths on which the referees
might not agree precisely, resolution of

these differing judgments by discussion was
ruled out because of the cost. A method
of arriving at an answer by statistical
weighting of the two opinions was con-
sidered more practicable and economical,
as well as better suited to the problem of
choosing the underlying cause. It was
recognized that the selection of a single
cause of death might not always be pos-
sible, or even appropriate, where several
potentially fatal pathological processes were
found to coexist, particularly where the
available evidence was ambiguous with
respect to the terminal events. The referee's
opinions would, therefore, be of two kinds.
On some deaths he would have ' no doubt
as to his choice; on others, however, he
would be hesitant to make a definite choice
among several alternatives, preferring to
decide upon one cause as the most likely
and a second as the less likely. The weight-
ing system would take into account both
the most likely and the less likely causes
and yet distinguish between them. To that
end, the referee would give a weight of 3
to the cause whenever he had no doubt;
if he was not prepared to select a single
cause, he would give a weight of 2 to the
cause he considered most likely and a
weight of 1 to the less likely cause.

On any given questionnaire, the two
referees might agree on a single cause, in
which case each referee would allot a weight
of 3 to the same cause, giving it a total
weight of 6; at the other extreme, if the
referees differed in their selection of both
the most likely and the less likely causes,
as many as four separate causes might be
assigned to a given death. There are a
number of intermediate possibilities: for
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example, both referees might allot a weight
of 2 to the same most likely cause, giving it
a total weight of 4, but they might assign
two different less likely causes, each of
which would therefore have a weight of 1.

Whenever the referees did not see the
questionnaires only one cause of death was
involved, and this cause was always given a
weight of 6. For deaths in a given city, in
a given age group, or in any other group
under consideration, the total weights as-
signed to each cause, aggregated and
divided by 6, gave the "weighted" number
of deaths from that cause in that group.

The operation of this weighting system
is in itself of considerable interest and is
evaluated at length in Chapter XVI. At
this point, however, it might be well to
stress two consequences of the system.
First, in relation to any given cause (for
example, the deaths assigned to tuberculosis
of males in a certain city), the weighted
deaths will not necessarily be an integral
number, though the sum of all the weighted
deaths from all the causes mentioned on
final assignment in the questionnaires in-
volved will of course be integral and equal
to the number of deaths in the group.
Weighted deaths by causes (to one decimal
place) have always been used in calculating
death rates. In the text, however, for the
sake of simplicity in presentation, the
weighted deaths by cause are generally
shown to the nearest integer. Rounding to

the nearest integer produces slight inconsis-
tencies in some of the totals.

A second consequence of the weighting
system is that the number of weighted
deaths from a given cause is not always
the same as the number of questionnaires
in which that cause was mentioned on final
assignment. Therefore, when it was neces-
sary to relate deaths by cause to some
unitary attribute, for example, civil status
or occupation, depending on the cause under
consideration, one of two courses was fol-
lowed. The first procedure was to regard
all deaths with specified weights to a given
cause, as if that were the only cause in-
volved. This was appropriate for those
causes which in practice had usually been
assigned alone (with a weight of 6) or
assigned as the most likely cause in the
joint opinion of the medical referees (with
weights of 4 or 5). However, considering
those causes which were often assigned as
less likely ones (with weights of 3, 2, or 1),
the attributes need to be weighted the
same as the causes, to avoid distortion.
The procedure is explained in Appendix 5.
In decisions on which course to use in anal-
yses involving unitary attributes, the need
to present the data clearly and simply had
to be balanced against the risk of apparent
inconsistencies, but the choice was governed
also by the way in which the weighting
system operated so far as the cause in
question was concerned.

ESTIMATES OF THE POPULATIONS AT RISK

In each of the 12 cities a recent census
was held, the dates varying between 1
April 1960 (San Francisco) to 15 July
1964 (Bogotá and Cali). Complete enu-

merations, by age and sex, from the latest
census were obtained for all cities except
Guatemala City, where the data presently
available comprise a 5 per cent sample of
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the population of the city as taken from
the national census of April 1964. Through
the use of the most recent enumeration and
those of the preceding census, an estimate
assuming a logarithmic rate of change was
made of the population, by age and sex,
at the midpoint of the study period in each
city. These estimates are given in Appendix
6. In the United States census of 1960,
the population was enumerated by place of
usual residence. All of the other censuses
were de facto enumerations, and rates based
on these denominators may therefore tend
to underestimate the mortality of the city's
residents to the extent that persons not
normally resident in the area were included
in the census. For some cities the effect of
the resulting error on the death rate is
known to be negligible, and in all instances

it is certainly smaller than the effect of
errors from other sources to which all census
enumerations are liable.

Since the study period extended over
two years, the effective population at risk
for computing annual rates was twice the
estimated population at the midpoint of
the study period in those cities (Cali, Gua-
temala City, La Plata, and Ribeirao Preto)
where all deaths of residents were included.
In the other eight cities allowance was made
also for the fact that a sample of deaths
was selected for study. The effective popu-
lations of each city by age and sex (Appen-
dix 7), used as denominators with the
deaths occurring in the two-year period as
numerators, give the annual death rates
used in the analyses.

STANDARD POPULATION

Where the structure of populations by
age and sex differs widely, as in these 12
cities, comparisons of mortality are best
made in separate age-sex groups. This pro-
cedure was followed whenever the numbers
of deaths were large enough to give reason-
ably stable rates. For many of the more
detailed comparisons, however, inferences
can be drawn more easily from the con-
solidated experience of the 60-year age
span expressed as age-adjusted rates. Age-
adjusted death rates have been calculated
by the direct method, i.e., by applying
the age-specific rates in each city to a
standard population (Appendix 8) obtained
from the aggregated population of the
cities in six 10-year age groups from the
recent censuses. The results of the 1964

census for Guatemala City were not avail-
able until later and therefore could not be
included.

The limitations of an age-adjusted rate
are recognized. While such a rate has the
advantage of being easier to comprehend
than a set of age-specific rates, it is a fic-
tional figure, as pointed out by Hill (1939),
devoid of any inherent meaning but useful
because "it enables summary comparisons
to be made between places . . . free from
the distortion which arises from age and
sex differences .... "

The basic data are provided in the Ap-
pendix tables, so that comparisons using
other methods of standardization, such as
those summarized by Kitagawa (1964),
may be made if desired.
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STATISTICAL INTERPRETATION

Although efforts have been made in every
phase of the Investigation to ensure that
the data are as accurate as possible, many
of the observed differences in mortality
must be interpreted with caution. The
population estimates used as denominators
for the age-specific rates are, so far as can
be determined, the best available. But
these may be subject to error. Review of
the census returns for one city, for example,
revealed that the exact year of age was
not always known. The numbers of deaths
by cause have been derived through a com-
plicated process from which all known
errors have likewise been eliminated, but
it would be presumptuous to claim that the
numerators of the death rates, any more
than the denominators, are free from all
error. Variations due to chance may assume

serious proportions when rates are based on
small numbers of deaths. In applying tests
of statistical significance to assess the ob-
served differences in death rates, the pro-
cedure suggested by Haenszel has been
found useful (Haenszel et al., 1962). The
terms "significant" and "highly significant"
imply that the 0.05 and 0.01 levels of prob-
ability, respectively, have been attained.
With many hundreds of comparisons, a cer-
tain number must be expected to emerge as
statistically significant at the given level
of probability. For this reason, also, inter-
pretation should be guarded. As will be-
come apparent, however, the differences in
mortality revealed by the Investigation
were often so large that neither variations
due to chance nor errors inherent in the
material could reasonably account for them.
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General Characteristics of the Material

Characteristics of the material collected
in the Investigation, described in this
chapter, provide a background against
which to judge the quality of the informa-
tion available for assignment of the cause
of death. These assignments were always
made in the light of all relevant facts re-
corded on the questionnaire. The state-
ment of cause given on the death certificate
was one, but only one, such item; in addi-
tion, the findings at autopsy or at surgical
operation and the results of laboratory tests
and of radiological and other examinations
were taken into account. The items of in-
formation relevant to establishing any given
diagnosis depend on the disease, and for
certain important causes of death specific

criteria have been defined and applied to
the individual records to indicate the reli-
ability of the data.

The results presented also provide some
indication of the kind of medical attention
that had been received by deceased persons
in the several cities. In no sense, however,
should these data be taken as measuring
the quality of medical care. The best medi-
cal care available was of a high standard in
all cities without exception, and in some de-
partments of certain hospitals it was of
exceptio¡,al quality. At the same time, the
standard of care was not equally high in
all hospitals even in the same city, the
spectrum being perhaps wider in some cities
than in others.

DEATHS IN HOSPITALS

Diagnosis of the cause of death is likely
to be more accurate when a death occurs in
a hospital rather than at home, since the
opportunities for adequate examination and
continuous observation of the patient by a
trained person are likely to be greater in
an institution than outside. Of the 43,298
deaths investigated, 21,203, or 49.0 per cent,
occurred in hospitals, this term taken to
include private clinics with beds (Table 2).

22

Deaths in the institutions known as "einer-
gency services," which are found in several
of the Latin American cities, have also been
included inasmuch as they often provide
diagnostic and treatment facilities compar-
able to those available in many hospitals.

Of the total deaths, the proportions oc-
curring in hospitals ranged from 40.7 per
cent in Cali to 68.4 per cent in San Fran-
cisco. In six cities (Bogotá, Bristol, Guate-
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TABLE 2. Deaths at Ages 15-74 Years and
Deaths in Hospitals, with Percentages, in Each
City, 1962-1964

Deaths in hospitals

City Deaths
Number Percent-

age

12 cities ........ 43,298 21,203 49.0

Bogotá ......... 3,629 1,703 46.9
Bristol ......... 4,262 2,068 48.5
Cali ............ 3,298 1,341 40.7
Caracas ........ 2,999 1,717 57.3
Guatemala City. . 3,422 1,699 49.6
La Plata ........ 3,556 1,516 42.6
Lima ........... 4,378 2,242 51.2
Mexico City .... 4,191 1,860 44.4
Ribeirao Preto... 1,016 497 48.9
San Francisco.. 3,865 2,645 68.4
Santiago ........ 4,321 2,021 46.8
Sao Paulo ....... 4,361 1,894 43.4

mala City, Lima, Ribeirao Preto, and San-
tiago) the proportions were in a narrow
range, from 46.8 per cent to 51.2 per cent.
The main interest of these data lies in the
similarity of the frequency of deaths in hos-
pitals in most of the cities.

The percentages of deaths in hospitals
varied both with age and with sex (Table
3 and Figure 2). At younger ages the pro-
portions were higher in females than in
males, the difference being due to hospitali-
zation for obstetrical conditions in females
and to sudden death without hospitalization,

TABLE 3. Deaths at Ages 15-74 Years and
Deaths in Hospitals, with Percentages, by Sex
and Age Group, in 12 Cities, 1962-1964

Age Deaths Deaths in hospitals Percentage
group

Male Female Male Female Male Female

15-74 24,366 18,932 12,088 9,115 49.6 48.1

15-24 1,536 1,112 800 686 52.1 61.7
25-34 1,960 1,568 1,004 983 51.2 62.7
35-44 2,753 2,109 1,438 1,140 52.2 54.1
45-54 4,342 2,991 2,234 1,493 51.5 49.9
55-64 6,857 4,970 3,383 2,316 49.3 46.6
65-74 6,918 6,182 3,229 2,497 46.7 40.4

FIa. 2. Percentage of Total Deaths Occurring
in Hospitals, by Sex and Age Group from 15-74
Years, in 12 Cities, 1962-1964

AGE GROUP IN YEARS

usually from external causes, in young
males. From the age of 45 onward, the situ-
ation was reversed, that is, relatively more
male deaths than female deaths occurred in
hospitals, while in both sexes the percent-
ages tended to decrease with advancing
age. However, even in the oldest decade,
40 per cent of female deaths and 47 per
cent of male deaths occurred in hospitals.
In general, the data for each city show the
same characteristics (Appendix 9).

The results of a national survey of hos-
pital utilization in the United States, based
on a probability sample of persons who died
in 1961, have recently been published (Sut-
ton, 1965). The data for the 12 cities can
be compared with those results for the age
range 45-64 years. In this age group in the
United States 56.1 per cent of deaths oc-

23
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curred in hospitals, whereas in the 12 cities
the proportion was 49.2 per cent. Only in
two cities-Caracas (59.1 per cent) and San
Francisco (66.3 per cent)-did the relative

frequency of hospital deaths exceed the fi-
gure for the United States; in the other 10
cities the proportions ranged from 41.2 per
cent in Cali to 54.7 per cent in Lima.

TYPE OF MEDICAL CARE

The type of medical care received by de-
ceased persons has been classified in seven
mutually exclusive categories arranged in
a descending order to reflect the reliability
of the information available for assignment
of the cause of death. In general, the most
informative data came from hospital re-
cords, provided these were of comparatively
recent date and the deceased person had
been in the hospital long enough for the ap-
propriate examinations to have been made.
The first category comprises persons known
to have been hospitalized during the last
year of life, whether they died in a hospital
or not, but excludes persons first admitted
on the day of death or the previous day.
The second group comprises persons who
had not been inpatients during the last year
of life but had attended a hospital or a
clinic as outpatients. The third group con-
sists of persons who had received medical
care from private physicians during the last
year of life, excluding those to whom such
care had been given for the first time on the
day of death or the previous day. The fourth
group is composed of persons first receiving
medical attention at a hospital on the day
of death or the previous day. The fifth
group consists of persons whose first re-
corded medical attention had been given by
a private physician on the day of death or
the previous day, together with a small
number who had received other medical
care at dates not specified. The sixth group

comprises those deceased persons known to
have been given no medical care. The
seventh, and last, group consists of cases
for which information about medical care
was not obtained.

Priority in coding was given to the cate-
gories as listed; this fact should be borne
in mind when the results are interpreted.
For example, persons hospitalized during
the last year of life might also have been
under the care of a private physician, while
many persons listed as having been under
the care of a private physician might also
have been hospitalized at some time pre-
vious to the last year of life.

Of the total number of deceased persons
in the 12 cities, 54.8 per cent had been
hospitalized (other than terminally) during
the last year of life, and an additional 2.3
per cent had attended clinics or outpatient
departments (Table 4). In Bristol and San
Francisco more than 70 per cent, and in six
of the Latin American cities more than 50
per cent, had been hospitalized during the
last year of life (Figure 3). In all cities
the proportion in the second category (medi-
cal care in clinics as outpatients) was small.
Those receiving medical care during the last
year of life only from private physicians
accounted for 20.9 per cent of all deaths in
the total material.

Terminal care in hospitals was the only
attention received by 5.5 per cent of de-
ceased persons. Deaths in this group fre-
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TABLE 4. Type of Medical Care Received by Deceased Persons at Ages 15-74 Years, with Percentages,
in Each City, 1962-1964.

Number of deaths Percentage of all deaths

During last year of life During last year of life
City _ Other No No Other No No

medical medical infor- medical infor-
HoSpi- OUt- Private Terminal care* care mation Hospi- Out- Private - care* care mation
tliaa- patient physi- hospital taliza- patient phyi-si hoi al
tion cian care tion caan a

care

12 cities ........ 23,713 989 9,063 2,391 971 4,652 1,519 54.8 2.3 20.9 5.5 2.2 10.7 3.5

Bogotá ........ 1,328 26 1,316 345 140 452 22 36.6 0.7 36.3 9.5 3.9 12.5 0.6
Bristol ......... 2,991 22 851 58 120 194 26 70.2 0.5 20.0 1.4 2.8 4.6 0.6
Cali ........... 1,777 69 720 184 33 424 91 53.9 2.1 21.8 5.6 1.0 12.8 2.8
Caracas........ 1,700 55 470 244 36 386 108 56.7 1.8 15.7 8.1 1.2 12.9 3.6
Guatemala City. 1,557 70 410 305 85 625 370 45.5 2.0 12.0 8.9 2.5 18.3 10.8
La Plata....... 2,360 36 772 88 46 230 24 66.4 1.0 21.7 2.5 1.3 6.5 0.7
Lima.......... 2,162 100 1,160 210 55 506 185 49.4 2.3 26.5 4.8 1.3 11.6 4.2
Mexico City.... 1,546 211 1,322 275 86 403 348 36.9 5.0 31.5 6.6 2.1 9.6 8.3
Ribeirao Preto.. 524 21 270 40 19 99 43 51.6 2.1 26.6 3.9 1.9 9.7 4.2
San Francisco.. 2,759 58 232 93 123 483 117 71.4 1.5 6.0 2.4 3.2 12.5 3.0
Santiago....... 2,351 259 537 362 135 576 101 54.4 6.0 12.4 8.4 3.1 13.3 2.3
Sao Paulo...... 2,658 62 1,003 187 93 274 84 60.9 1.4 23.0 4.3 2.1 6.3 1.9

*Terminal care only from private physician or other medical care given at date not known or prior toe last year of life.

quently were due to external causes or were
sudden deaths from natural causes. The
group of deceased persons with other medi-
cal care accounted for 2.2 per cent of all
deaths. No medical care had been given
to 10.7 per cent of the deceased persons and
no information was given regarding 3.5 per
cent. The percentage in this group was

FIG. 3. Percentage of Deaths by Type of
Medical Attention at Ages 15-74 Years, in Each
City, 1962-1964
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highest in Guatemala City, where special
circumstances, discussed elsewhere, pre-
vailed.

The type of medical care varied with age
and with sex (Table 5 and Figure 4).
Among young males from 15-24 years, the
proportion in the remainder group was high
because of the prominence of external
causes of death, but in older males there
was a history of hospitalization (other than
terminal care) in more than half the total
deaths. Among females the proportion that
had been hospitalized was initially higher
than among males, reaching a maximum in
the middle age groups. In the oldest age
group, however, relatively fewer females
had received attention in hospitals during
the last year of life.

Medical care from private physicians
was more frequent in females than in males
in each age group, and in both sexes the
proportions increased regularly with ad-
vancing age, until in the oldest age group
such care had been received by more than
one-third of the deceased females.
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26 Patterns of Urban Mortality

TABLE 5. Percentages of Deceased Persons at Ages 15-74 Years with Specific Types of Medical Care,
by Sex and Age Group, in 12 Cities, 1962-1964

Male Female

Age During last year of life During last year of life
group Other No No Other No No

(years) medical medical infor- medical medical infor-
Hospi- Out- Private Terminal care* care mation Hospi- Out- Private Terminal care* care mation
taliza- patient physi- hospital taliza- patient physi- hospital
tion cian care tion cian care

15-74 ..... 53.3 2.2 17.7 6.3 2.3 14.2 4.1 56.7 2.4 25.2 4.6 2.2 6.3 2.7

15-24 ..... 33.5 0.9 5.2 14.2 0.8 36.7 8.7 51.5 1.3 12.1 10.5 1.1 19.5 4.0
25-34 ..... 39.8 1.9 7.5 10.4 1.5 31.7 7.2 59.1 2.3 13.2 8.9 1.6 11.0 3.9
35-44..... 47.5 2.2 10.4 9.5 2.2 21.6 6.6 61.2 3.2 15.2 6.6 1.7 8.6 3.5
45-54 ..... 56.1 2.4 14.7 6.4 2.3 13.9 4.2 62.9 2.6 19.4 4.7 2.0 5.6 2.7
55-64 ...... 57.9 2.2 19.7 4.9 2.8 9.6 2.8 57.9 2.7 26.3 3.8 2.5 4.5 2.3
65-74 ...... 57.5 2.3 26.0 3.3 2.7 5.9 2.4 51.4 2.1 35.8 2.3 2.3 3.8 2.3

*Terminal care only from private physician or other medical care given at date not known or prior to last year of life.

FIG. 4. Percentage of Deaths by Type of
Medical Attention and by Sex and Age Group from
15-74 Years, in 12 Cities, 1962-1964
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The relationship between the data in
Tables 2 and 4 requires comment, since
there seem to be certain anomalies in the
percentages relating to hospitals. A per-
son who had been cared for previously by
a private physician but who had died in
a hospital on the day of admission or the
day after would be shown in the category
of care by private physician in Table 4.
For some deaths, usually those from exter-
nal causes, the record stipulated that death

had occurred in a hospital before any medi-
cal attention could be given. In Table 2
these deaths are shown as occurring in
hospitals, while in Table 4 they appear in
the remainder category.

The data seem to reflect differences be-
tween the cities in the way hospital services
were being utilized. Thus, the number of
deceased persons whose only recorded con-
tact with a hospital was delayed until the
day of death or the previous day was rela-
tively much higher in some cities than in
others. Similarly, the proportion of per-
sons dying outside hospitals, usually at
home, but having a history of previous
hospitalization, also varied considerably
from city to city.

A comparison, similar to that for deaths
in hospitals, can be made between the data
for the 12 cities and the national sample
for the United States in 1961 for the age
group 45-64 years (Sutton, 1965). Of
deaths occurring outside hospitals in the
12 cities, 35.0 per cent were of persons who
had nevertheless been hospitalized during
the last year of life. In the United States
the proportion was 31.1 per cent. Five cities
had proportions substantially higher than
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that in the United States: Bristol, Cali, La
Plata, Santiago, and Sáo Paulo; three cities
had proportions close to that in the United

States: Caracas, Guatemala City, and San
Francisco; the other four cities had lower
proportions.

AUTOPSY

The value of an autopsy in establishing
the cause of death accurately has been
shown repeatedly; in fact, many examples
might be drawn from this present material
to indicate the way in which autopsy find-
ings changed a prior diagnosis, even an ap-
parently well-founded one. Two examples
are summarized below:

08-5535: diagnosed as bronchogenic carci-
noma on radiological and broncho-
scopy findings supported by biopsy.
At autopsy, a carcinoma of the
pancreas was found (and confirmed
histologically), with secondary de-
posits in liver and lung. There was
no primary lung neoplasm.

08-5668: massive fatal hematemesis in a pa-
tient with proved cirrhosis of liver

and esophageal varices. At autopsy
the hemorrhage was found to have
originated in a previously unsus-
pected duodenal ulcer.

The frequency of autopsy is thus highly
relevant to any consideration of the quality
of diagnostic information. Equally impor-
tant is the pathologist's contribution to
raising the level of medical practice through
the increased precision in diagnosis which
results from post-mortem examinations.

In Table 6 the numbers of autopsies in
each city are shown with percentages, the
deaths due to external causes being distin-
guished from those due to natural causes.
Of the 43,298 deaths included in the In-
vestigation, post-mortem examinations had

TABLE 6. Deaths at Ages 15-74 Years from All Causes, Natural Causes, and External Causes, with
Autopsies, and Percentages of Total Deaths, in Each City, 1962-1964

Cities

12 cities ...................

Bogotá ....................
Bristol.....................
Cali .......................
Caracas ....................
Guatemala City............
La Plata ...................
Lima ......................
Mexico City ..............
Ribeiráo Preto.............
San Francisco ..............
Santiago ..................
Sao Paulo ..................

Deaths with autopsy

All
causes

Natural*
causes

Externalt
causes

Percentage

All
causes

Natural*
causes

l- ¡ 1 ¡ ¡

13,267

1,107
1,787
1,046

940
1,312

251
1,023

880
302

2,379
1,418

822

9,056

618
1,571

567
563
800
188
664
456
239

1,983
937
470

4,211

489
216
479
377
512

63
359
424

63
396
481
352

30.6

30.5
41.9
31.7
31.3
38.3
7.1

23.4
21.0
29.7
61.6
32.8
18.8

23.6

19.9
38.9
20.4
22.5
27.9
5.7

16.8
12.4
25.6
57.7
24.6
11.8

Externalt
causes

85.3

93.5
96.0
92.6
75.7
92.9
24.6
84.9
81.1
75.9
92.3
93.6
89.8

*Without mention of E800-E999 on final assignment.
tWith mention of E800-E999 on final assignment.
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28 Patterns of Urban Mortality

been performed in 13,267, or 30.6 per cent.
Where accidents, poisonings, or violence
(E800-E999) had been mentioned (any

weight) as causes on final assignment, au-
topsies had been performed in 4,211 out of
4,934 deaths, or 85.3 per cent, compared
with 9,056 out of 38,364 deaths (23.6 per
cent) due to natural causes.

The highest frequencies of autopsy, for
deaths from all causes (61.6 per cent) and
for deaths from natural causes (57.7 per
cent), were in San Francisco. In each city
except La Plata autopsies were performed
in at least three out of every four deaths
from external causes. But except for San
Francisco the frequency of autopsy in
deaths due to natural causes ranged from
38.9 per cent in Bristol to 5.7 per cent in
La Plata. The numbers of autopsies by
age and sex in each city appear in Appen-
dix 10.

La Plata differed from the other cities in
the relatively small number of autopsies.
This difference is partly explained by the
practice followed in that city of dispensing
with an autopsy when, on external examina-
tion of the cadaver, the medico-legal ex-
aminer was satisfied that death was due to
accident or violence. Thus, in La Plata
24.6 per cent of all deaths in which external
causes were involved were autopsied, com-

pared with 88.7 per cent of such deaths in
the other 11 cities. However, in La Plata
autopsies were also less frequent in deaths
where external causes were not involved.
Attitudes with respect to autopsies, on the
part both of the public and of clinicians
and pathologists, undoubtedly differ from
one community to another, and may be in-
fluenced by the availability of, and ease of
access to, the necessary services.

One factor that affected the frequency
of autopsy was the legal requirement with
regard to deaths occurring without a phy-
sician in attendance. In the United States
and in the United Kingdom, for example,
the law requires the physician, if he has
not seen the deceased within a few days
preceding the latter's death (the exact
period varies), to notify the coroner or
medical examiner, who may then at his
discretion require a post-mortem examina-
tion. In other countries a physician may
be legally entitled to certify a death even
though he may never have seen the deceased
during life and has to rely on a lay per-
son's account of the circumstances.

A second factor is not unrelated to the
first, namely, the relative frequency of cer-
tain causes of death. Quite apart from the
above-mentioned distinction between na-
tural and external causes, the frequency of

TABLE 7. Percentages of Persons at Ages 15-74 Years Dying from Natural and External Causes, with
Autopsies, by Sex and Age Group, in 12 Cities, 1962-1964

All deaths Natural causes* External causest
Age group

(years)
Male Female Male Female Male Female

15-74............. 36.4 23.3 27.2 19.5 86.7 80.9

15-24............. 69.1 48.2 37.7 33.9 91.0 89.0
25-34 ............. 60.4 38.6 36.8 31.1 90.7 87.6
35-44............. 49.3 30.8 35.5 26.1 88.2 81.7
45-54............. 36.2 23.9 30.1 19.8 82.9 77.5
55-64............. 29.2 19.9 25.7 17.3 77.9 72.1
65-74............. 24.2 15.9 21.7 14.3 78.7 70.1

*Without mention of E800-E999 on final assignment.
tWith mention of E800-E999 on final assignment.
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Chapter III. General Characteristics

FIG. 5. Percentage of Deaths Due to Natural
and External Causes, with Autopsies, by Sex and
Age Group from 15-74 Years, in 12 Cities, 1962-
1964

AGE GROUP IY YEARS

autopsy among deaths from natural causes
depends on whether deaths occur in hospi-
tals and, if not, on how many were sudden
and unexpected. The frequency of autop-

sies by age and sex of the deceased persons
in the combined data (Table 7 and Figure
5) reflects the operation of these several
factors. For both external and natural
causes in each age group, an autopsy was
more likely to be performed if the deceased
was a male; moreover, autopsies were less
frequent at older ages, particularly of deaths
from natural causes.

The decline in the frequency of autopsy
with advancing age when external causes
were involved is partly explained by deaths
occurring after an interval, for example,
following a fracture of the neck of the femur
in an elderly person, when post-mortem ex-
amination was not necessary to establish
the cause of death. Even in younger people
an autopsy was sometimes dispensed with
in all cities when the external cause of
death was not in doubt, for example, fol-
lowing extensive burns. So far as the ade-
quacy of the information for assignment
of the cause of death was concerned, these
are unimportant, since the circumstances
were clear. Indeed, the selection of the un-
derlying cause generally presented no diffi-
culty when accidents, poisonings, or vio-
lence were responsible.

OTHER DIAGNOSTIC DATA

The frequency with which specific diag-
nostic information was recorded is ex-
amined in relation to deaths from natural
causes, because it is in these deaths that
the data were most useful for the assign-
ment of cause (Table 8). In broad terms,
the data give some indication of the diag-
nostic and treatment facilities available
and used in each city. However, interpreta-

tion of these results calls for caution, es-
pecially when cities are compared, inasmuch
as the proportions depend on the relative
frequency of particular diseases for which
specific methods of examination or treat-
ment are customarily employed.

There were records of the findings at sur-
gical operation (a term which includes
such procedures as bronchoscopy and cys-

29



30 Patterns of Urban Mortality

TABLE 8. Percentages of Persons at Ages 15-74 Years Dying from Natural Causes with Recorded
Diagnostic Information, by Sex, in Each City, 1962-1964

Deaths Percentage with recorded information
from

City natural
causes* Surgical Laboratory X ray Electro- Blood pres- Pathology

findings investigation examination cardiography sure records reports

Male

12 cities ............ 20,594 26.0 55.5 48.0 28.4 77.1 17.8

Bogotá .............. 1,247 21.6 55.1 42.4 17.6 89.5 15.6
Bristol .............. 2,409 29.7 35.2 65.0 36.4 83.4 20.9
Cali ................ 1,281 20.4 57.8 51.8 22.4 81.3 18.4
Caracas ............. 1,294 32.4 66.1 54.7 36.6 75.7 23.5
Guatemala City ...... 1,315 26.0 51.3 39.8 15.5 61.1 19.9
La Plata ............ 2,117 35.3 78.1 68.3 43.3 87.3 21.8
Lima ............... 2,083 23.7 55.0 41.9 26.5 66.3 15.8
Mexico City ......... 1,798 15.6 45.2 29.5 19.9 72.7 13.9
Ribeirao Préto ....... 556 22.3 41.5 33.6 13.3 76.8 16.0
San Francisco ........ 2,170 32.1 72.7 57.9 51.5 67.0 22.3
Santiago ............ 2,088 21.1 59.1 41.2 17.7 75.1 12.0
Sao Paulo ......... 2,236 25.3 43.4 33.6 18.0 86.9 14.4

Female

12 cities ............. 17 770 29.7 56.9 43.9 23.5 81.8 21.9

Bogotá .............. 1,859 18.6 53.6 36.6 12.3 93.5 13.6
Bristol ............. 1,628 32.2 33.7 60.6 30.8 85.8 26.8
Cali ............... 1,500 26.0 54.8 44.7 13.8 84.1 23.4
Caracas ............. 1,207 36.6 70.5 54.5 34.7 82.1 27.6
Guatemala City ...... 1,556 29.9 51.7 37.3 17.4 64.6 21.3
La Plata ............ 1,183 40.2 82.1 68.1 41.6 90.0 26.3
Lima ............... 1,872 29.9 58.0 41.7 26.7 76.8 23.1
Mexico City ......... 1,870 24.8 55.0 33.7 19.1 81.5 21.1
Ribeirao Prto ....... 377 21.0 37.1 23.6 12.5 74.5 14.3
San Francisco ........ 1,266 37.3 79.1 59.5 48.3 73.2 27.3
Santiago ............ 1,719 32.6 59.9 38.9 16.3 79.9 18.7
Sao Paulo .......... 1,733 28.6 47.8 28.9 15.4 89.1 19.0

*Excluding deaths with mention of E800-E999 on final assignment.

toscopy) for 26 per cent of male deaths
from natural causes and for 30 per cent of
female deaths. The proportions did not
vary greatly from city to city, the highest
percentages being recorded in La Plata (40
per cent among females) and the lowest
among males in Mexico City (16 per cent).

Laboratory examinations included blood
chemistry, urinalysis, blood counts, and ex-
aminations of cerebrospinal fluid. In more
than half the deaths the results of some
form of laboratory examinations were re-
corded, the highest percentages being noted
in La Plata and the lowest in Bristol.

Radiological
48 per cent of
cent of female

reports were available for
male deaths and for 44 per
deaths from natural causes.

For both sexes the highest proportions were
noted in La Plata, and the lowest percent-
ages were found in Mexico City among male
deaths and in Ribeirao Preto among female
deaths.

Electrocardiographic reports were avail-
able for 28 per cent of male deaths and for
24 per cent of female deaths from natural
causes. The differences between cities were
large, partly because of differences in the
prevalence of conditions where those ex-

1
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TABLE 9. Deaths from Natural Causes at Ages 15-74 Years with Recorded Diagnostic Information
and Percentages, by Sex and Age Group, in 12 Cities, 1962-1964.

Recorded information 15-74 15-24 25-34 35-44 45-54 55-64 65-74
years years years years years years years

Male

Deaths* ........................ 20,594 629 1,098 2,048 3,810 6,401 6,608

Surgical findings ................ 26.0 25.1 21.7 24.1 26.4 26.8 26.4
Xrays ..................... 48.0 43.4 41.7 41.7 47.5 50.2 48.7
Electrocardiography ............. 28.4 14.3 12.9 17.5 25.0 32.6 33.6
Pathology ...................... 17.8 19.2 15.8 15.2 19.2 19.0 16.7
Laboratory ...................... 55.5 55.5 54.4 53.1 56.4 56.2 55.3

Female

Deaths*......................... 17,770 820 1,358 1,947 2,840 4,787 6,018

Surgical findings ................. 29.7 24.3 31.7 36.4 38.3 31.7 22.1
Xrays......................... 43.9 39.9 41.6 43.7 49.0 45.4 41.5
Electrocardiography ............. 23.5 11.7 15.5 17.0 23.4 25.5 27.6
Pathology........ 21.9 14.4 17.9 27.1 31.7 24.0 15.9
Laboratory ..................... 56.9 57.2 60.1 59.8 61.5 59.0 51.4

*Excluding deaths with mention of E800-E999 on final assignment.

FiG. 6. Percentage of Deaths from Natural Causes with Recorded Medical Information, by Sex
and Age Group from 15-74 Years, in 12 Cities, 1962-1964
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aminations were indicated and partly, no
doubt, as a result of differences in ease of
access to the necessary facilities. The high-
est frequency was noted in San Francisco,

where an electrocardiography report was
available in one half of the deaths. The
lowest percentage was in Ribeiráo Prito.

There was a record of at least one blood
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32 Patterns of Urban Mortality

pressure reading in nearly 80 per cent of
deaths from natural causes, and in no city
did the proportion fall below 60 per cent.

The group of pathology reports consists
principally of microscopic examinations of
tissue obtained ante-mortem and therefore
tends to reflect the relative frequency of
cancer as a cause of death. In most cities
information of this type was more often
available when the deceased person was a
female. The proportions do not vary greatly
from city to city.

As was true of other characteristics
broadly indicative of the quality of infor-
mation, the frequency with which diagnostic
data were recorded varied with age and sex.
The results in Table 9 and Figure 6 are
based on deaths from natural causes in the
combined material of the 12 cities.

Surgical findings were on record in about
one quarter of the male deaths, for which

the proportions varied little with age. The
percentages were higher among females in
the middle of the age span, reaching a
maximum of 38 per cent in the age group
45-54 years. Radiological reports were
available for relatively more deaths of per-
sons of both sexes; they were approximately
equally frequent in males and females up to
the last two age groups, for which records
were relatively more numerous for males.
Males also had relatively more electro-
cardiographic reports in the older age
groups, but pathological reports were more
frequently recorded for females throughout
most of the age span covered. This was
true also of laboratory findings. It may be
noted that for four of the five items listed
the proportions in females tended to fall in
the oldest age group, whereas no such
marked trend is seen in the data for males.
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Chapter IV

Mortality in the Twelve Cities
and Corresponding Countries

Health conditions differ widely in the 10
countries in which the 12 cities are located;
the findings of the Investigation should
therefore be viewed against the background
of the relevant national experiences. Both
the cities and the countries differ also in
the age structure of their populations, and
these differences too must be taken into
account in analyses of mortality. In this
chapter a brief description is given, first,
of the age and sex composition of the popu-
lations concerned. Death rates are then

presented by age groups and by sex, each
city being compared with the country in
which it is situated. A summary of mortal-
ity by important groups of causes for the
12 cities sets forth the variations in the
broad patterns, and expressing the com-
bined mortality in the full 60-year age
span as age-adjusted death rates permits the
drawing of comparisons. The specific
causes of death that constitute these main
groups are analyzed in detail in the chap-
ters which follow.

AGE DISTRIBUTION OF POPULATIONS OF COUNTRIES AND CITIES

Many countries of Latin America are
growing rapidly. Birth rates are high, often
exceeding 40 per 1,000 population, while
death rates are declining. In infancy and
childhood, mortality has been exceedingly
high in the past, and consequently the num-
bers of persons surviving to adult life have
been proportionately small. Of the 10 coun-
tries, seven in Latin America have high
birth rates and young populations. In re-
cent years the birth rate in Chile has been
slightly lower than in the other six Latin
American countries, but in the past the
rate in Chile also was high. On the other

hand, Argentina, England and Wales, and
the United States have relatively low birth
rates; in 1962 these were 22.3, 18.0, and
22.4 per 1,000 population, respectively.
Thus, seven Latin American countries have
relatively young populations compared with
Argentina and the two English-speaking
countries.

The wide differences in age composition
of the 10 countries are apparent from the
percentage distributions based on recent
censuses (Appendix 11 and Figure 7). In
the seven Latin American countries with
high birth rates, from 39.6 to 46.1 per cent
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34 Patterns of Urban Mortality

FIG. 7. Percentage Distribution of Estimated Population by Age Group of Each City in 1963 and
Corresponding Country from Recent Census
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of the population are under 15 years of
age. In the other three countries-Argen-
tina, England and Wales, and the United
States-the percentages were much lower,
30.6, 23.0 and 31.1, respectively. Although
often enumeration of infants and young
children in a census is incomplete, in general
the percentages for those population groups

in the 10 countries are consistent with their
birth and death rates in recent years.

In the seven countries with high percent-
ages of the population under 15 years of
age, the proportions in the age group 55
years of age and over are small, namely,
Brazil, 7.0 per cent; Chile, 9.7 per cent;
Colombia, 6.9 per cent; Guatemala, 6.8 per
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Chapter IV. Mortality in the Twelve Cities

cent; Mexico, 7.8 per cent; Peru, 8.2 per
cent; and Venezuela, 6.9 per cent. Argen-
tina, with 13.4 per cent of its population
55 years of age and over, has an older
population than that of any of those seven
countries. By contrast, in the United States
and in England and Wales 17.9 and 23.6
per cent of the population are in this age
group.

The age composition of the population
in each city is considered in relation to the
age structure of the country. Six of the
cities are the major urban concentrations
of their respective countries, and differen-
ces are seen when the urban center is com-
pared with the country as a whole (Figure
7).

The distinguishing feature of the popula-
tion structure of the Latin American city
compared with that of the entire country
is the lower percentage of children under
15 years of age. The disparity was greatest
between Sáo Paulo, where the percentage
was 27.9, and the whole of Brazil, where
the proportion was 42.7. The differences
were small in Bogotá, Cali, and Guatemala
City, the three cities with more than 40
per cent of their populations under 15 years
of age. Lower proportions of children in
these Latin American cities are probably
due principally to lower birth rates in cities
than in rural areas, but accurate and com-
parable birth rates by residence of the
mothers are not available.

Another point of difference is that the
proportion of young adults (15-24 years)
is higher in the city than in the country as
a whole. This situation prevails in eight
of the Latin American cities and also for
Bristol and may reflect, in part, migration
of young adults to the city in search of
employment. In addition, death rates in
infancy and childhood in the recent past
have probably been lower in the cities, so
that higher proportions of the urban popu-

lation have survived to adult life. Thus,
differences in the age composition of the
cities and of the countries in Latin America
have probably been influenced by the three
factors: lower fertility and lower mortality
in the city and migration from rural areas.

In Bristol, La Plata, and San Francisco
the percentages of the population are rela-
tively high in several of the 10-year age
spans in adult life. Although there are two
main types of age structure-a relatively
young population, represented by nine of the
Latin American cities, and a relatively
older population, represented by the two
English-speaking cities and La Plata-each
city has a distinct age composition, which
differs, if only slightly, from all other cities
and, with the exception of Bristol, from the
country in which it is located as well.

The 60-year age span from 15-74 years,
in which deaths were studied, included over
70 per cent of the population in four cities,
namely, Bristol, La Plata, San Francisco,
and Sáo Paulo. In the other eight cities
between 57.2 and 64.3 per cent of the popu-
lation were in this age group.

The analysis of mortality must take into
account the distribution of the population
by sex as well as by age. In the estimated
populations by sex and age (Appendix 6),
females exceeded males in 11 of the 12
cities. Although the sex ratio at birth is
approximately 105 males to 100 females,
mortality throughout life is usually higher
for males than for females; therefore the
initial excess of males disappears in early
life. The age at which the sex ratio is re-
versed depends on the relative size of the
death rates; it occurs much later in those
places where death rates in infancy and
early childhood are low. Differential mi-
gration of males and females to the cities
also affects the sex composition of the urban
populations.

In the three cities with older populations,
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Bristol, La Plata, and San Francisco, ap-
proximately 73 per cent of both males and
females were in the 60-year age span of
15-74 years. Within this age range the
distribution of both males and females was
similar in Bristol and San Francisco, with
relatively the same proportions in all 10-
year age groups. La Plata had rather
higher proportions in the younger age
groups, while in the older groups (55-64
and 65-74 years) the proportions were
smaller than those in the English-speaking
cities. In the other nine cities the percent-
ages of the population decreased markedly
in each succeeding 10-year age group.

In eight of the cities the number of fe-
males in the 15-24 age group exceeded the
number of males, but males outnumbered
the females in Bristol, Caracas, La Plata,
and Lima. The migration of males to Cara-
cas must have been considerable, because
males exceeded females in the first three
age groups (15-44 years). In the higher
age groups, however, in all cities the female
populations usually exceed the male popu-
lations. It is therefore apparent that each
city has not only a distinct age structure,
but also a peculiar sex distribution, parti-
cularly among younger adults.

AGE-SPECIFIC DEATH RATES

The differences in the structures of these
populations, whatever the reasons, make it
essential to analyze death rates by age
and sex. The death rates always relate
exclusively to residents of the cities, and
mortality data employing uniform defini-
tions for residence had not previously been
available for several of these cities.

For each city, Table 10 gives the numbers
of deaths of males and females investigated
during the two-year period by six 10-year
age groups, with the annual age-specific
death rates based on the effective popula-
tions at risk (Appendix 7). The death
rates for males in each of the 12 cities
(Figure 8) were higher than for females in
the same 10-year age groups, with only two
exceptions: for the age group 35-44 years
in Cali, and for the age groups 65-74 years
in Bogotá, the female death rates exceeded
the male death rates.

The level of mortality in each city has
been compared with that in the correspond-

ing country (Figure 8, Table 10, and Ap-
pendix 12). Information on deaths is not
available for the entire country of Brazil;
the death rates shown are for the State of
Sao Paulo, a large state in which the popu-
lation was 13 million in 1960 and in which
the cities of Sáo Paulo and Ribeirao Preto
are located.

Especially in the first half of the age
span (15-44 years), death rates are much
lower in several of the Latin American
cities than in the countries in which they
are located. This is not surprising, since
health protection and medical facilities are
heavily concentrated in the cities of Latin
America (PAHO, 1966-a). Moreover, per-
sons who migrate to the cities may differ
from those who remain in rural areas in
ways which affect the death rates.

Registration of deaths is known to be
incomplete in rural areas in several Latin
American countries; thus, the true extent
of the disparity between the cities and



TABLE 10. Deaths with Annual Death Rates per 1,000 Population for 10-Year Age Groups from 15-74
Years, by Sex, in Each City, 1962-1964

Age group Bogotá Bristol Cali Caracas Guatemala La Lima Mexico Ribeirao F San Santiago Sao
(years) City Plata City Prato ancisco Paulo

15-74...........

15-24...........
25-34 ..........
35-44..........
45-54 ...........
55-64..........
65-74 ..........

15-74* ..........

15-24 ...........
25-34...........
35-44..........
45-54 ..........
55-64...........
65-74...........

15-74 ..........

15-24 ..........
25-34...........
35-44...........
45-54..........
55-64...........
65-74...........

3,629

343
366
423
581
959
957

4,262

61
72

163
517

1,261
2,188

3,298

335
445
457
585
785
691

2,999

256
311
370
579
815
668

3,422

330
409
474
583
809
817

Total deaths

3,556 4,378

81 406
123 495
272 519
620 677

1,124 1,117
1,336 1,164

4,191

299

378
598
798

1,114
1,004

1,016

56
93

129
187
282
269

3,865

57
96

253
590

1,238
1,631

4,321

193
373
626
834

1,146
1,149

4,361

231
367
578
782

1,177
1,226

Deaths per 1,000 population

5.2

1.3
2.0
3.6
7.8

22.8
50.9

1,628

181
182
201
287
412
365

8.9

0.7
1.0
1.9
5.7

16.2
41.7

2,547

41
49
97

327
854

1,179

4.9

1.5
2.5
3.7
7.5

17.5
34.1

1,676

183
218
200
292
419
364

4.1

1.1
1.4
2.6
6.7

18.3
34.6

1,700

188
187
217
341
446
321

5.4

1.5
2.6
4.2
7.8

16.7
37.1

1,793

202
248
280
308
388
367

7.1

0.8
1.1
2.7
6.9

18.3
39.8

4.9

1.3
2.0
3.3
7.3

17.9
37.0

Male deaths

2,317 2,417

51 214
73 263

178 268
426 408
759 633
830 631

5.9

1.3
2.1
4.8
8.8

19.0
36.1

2,200

161
221
356
446
551
465

6.5

1.2
2.3
4.6
8.5

20.2
44.4

619

28
61
78

128
175
149

10.5

0.9
1.6
4.0
8.3

18.8
35.7

2,447

30
57

145
380
839
996

7.7

1.2
2.6
6.0

10.6
23.2
45.0

2,490

113
208
395
526
674
574

4.6

0.8
1.5
3.2
6.2

17.4
42.5

2,532

144
193
338
473
707
677

15-74* ..........

15-24 ...........
25-34...........
35-44...........
45-54...........
55-64 ..........
65-74 ..........

15-74...........

15-24...........
25-34...........
35-44...........
45-54..........
55-64...........
65-74...........

Male deaths per 1,000 population

5.2

1.6
2.1
3.6
8.6

23.6
50.5

2,001

162
184
222
294
547
592

11.1

0.9
1.3
2.3
7.3

23.8
58.0

1,715

20
23
66

190
407

1,009

5.4

1.8
2.6
3.3
7.8

19.6
42.1

1,622

152
227
257
293
366
327

4.5

1.6
1.6
2.9
7.9

23.1
47.7

1,299

68
124
153
238
369
347

6.4

2.2
3.5
5.5
9.1

18.6
40.8

1,629

128
161
194
275
421
450

9.4

1.0
1.3
3.6
9.7

25.2
54.0

5.4

1.4
2.1
3.4
9.2

21.8
45.4

Female deaths

1,239 1,961

30 192
50 232
94 251

194 269
365 484
506 533

6.8

1.5
2.7
6.1

10.8
21.7
43.6

1,991

138
157
242
352
563
539

15-74* ..........

15-24...........
25-34.....
35-44..........
45-54 ..........
55-64 ..........
65-74 .......

5.2

1.1
1.9
3.5
7.2

22.2
51.2

6.9

0.4
0.6
1.5
4.1
9.6

31.4

4.5

1.2
2.4
4.1
7.3

15.5
28.1

*Death rate without adjustment for age.

3.6

0.6
1.2
2.3
5.5

14.6
27.6.

Female deaths per 1,000 population

4.6 4.9 4.3 5.1

1.1 0.6 1.3 1.1
1.9 0.9 1.8 1.7
3.1 1.8 3.1 3.6
6.8 4.3 5.5 7.0

15.3 11.6 14.5 16.9
34.6 27.8 30.4 31.4

37

8.4

1.4
3.2
5.9

11.7
24.7
49.9

397

28
32
51
59

107
120

13.8

1.0
1.8
4.8

11.3
26.1
47.5

1,418

27
39

108
210
399
635

10.0

1.6
3.3
8.4

15.0
31.9
57.3

1,831

80
165
231
308
472
575

5.4

1.0
1.5
3.8
7.2

20.6
52.7

1,829

87
174
240
309
470
549

4.8

1.1
1.5
3.4
5.3

15.5
39.1

7.5

0.9
1.4
3.3
5.6

11.8
25.7

5.8

0.9
2.1
4.0
7.0

16.6
37.1

3.9

0.6
1.4
2.7
5.1

14.1
34.3

' ' '~~~~~~~~~~~~~~~~' ' ' '
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--- Fi.- 8. *Annual Deaths per 1,000 Population for Males and Females in 10-Year Age Groups from 15-
74 Years in Each City, 1962-1964, and in Corresponding Country, 1962
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countries tends to be concealed. The death
rates in rural areas for the 30-year age
span from 15-44 years are probably two to
four times as high as in the capital cities.
This excessive mortality of young adults is
well exemplified by the data for Guatemala.
In the age group 15-34 years the death rate
in Guatemala City is more than twice the
corresponding rate in Bristol, while the
death rate in Guatemala as a whole is ap-
proximately three times the rate for Guate-

mala City. In this one country, therefore,
the level of mortality of young adults is
more than six times as high as that of the
study city with the most favorable experi-
ence. The problem of high mortality among
young adults is not peculiar to Guatemala,
but can be seen also in many of the other
cities and countries of Latin America. The
lower death rates in the cities may be re-
lated in part to better provision of health
services in urban areas. However formi-

t



Chapter IV. Mortality in the Twelve Cities

FIa. 9. Annual Age-Specific Death Rates per 1,000 Population for Males and Females from 15-74
Years, in Each City, 1962-1964

AGE GROUP IN YEARS AGE GRNUP IN YEARS AGE GROUP IN YEARS AGE GROUP IN YEARS

dable the difficulties in improving health
conditions in sparsely settled rural areas,
action is needed to reduce the excessive
mortality now prevailing in such areas.

The two English-speaking cities present
quite different pictures: the death rates in
Bristol throughout the 60-year span were
similar to those in England and Wales, but
in San Francisco the rates for the age group
35-54 years were higher than in the United
States as a whole. This suggests that unfa-
vorable conditions in some urban areas may
result in death rates being higher than in

rural areas, i.e., the reverse of the situation
in Latin American countries.

The age-specific death rates by sex in
the 12 cities (Figure 9) show a very wide
variation at younger ages. For example, in
the age group 25-34 years the death rates
of males varied from 1.3 to 3.5 per 1,000
population, and those of females ranged
from 0.6 to 2.4 per 1,000 population. The
low rates prevailing in certain cities em-
phasize the need to discover the causes re-
sponsible for excessive rates in others, if
needless loss of life is to be prevented.

AGE-ADJUSTED DEATH RATES BY CAUSES IN TWELVE CITIES

Death rates adjusted for differences in age
distribution of the populations of the cities
are also presented, to facilitate comparisons
(Table 11). Because the standard popula-
tion is a composite of the distributions in the
cities, the age-adjusted rates for the cities
with the older populations are lower than the
crude rates. The reverse is true for the cities
with young populations. For males the age-

adjusted rates vary from 6.2 to 9.8 per 1,000
population, and for females from 3.2 to 6.3
per 1,000 population. These wide ranges of
mortality are studied in detail in the chap-
ters which follow.

To present a broad view of the causes of
death in adults (15-74 years) age-adjusted
death rates are given for 23 groups of causes
in Tables 12 and 13 and Figure 10. The

--
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TABLE 11. Deaths and Annual Crude and Age-Adjusted Death Rates per 1,000 Population at Ages
15-74 Years, by Sex, in Each City, 1962-1964

Total Male Female

Rate per 1,000 Rate per 1,000 Rate per 1,000
City population population population

Deaths Deaths Deaths

Crude Age- Crude Age- Crude Age-
adjusted adjusted adjusted

Bogota ............. 3,629 5.2 6.6 1,628 5.2 6.8 2,001 5.2 6.3
Bristol .............. 4,262 8.9 4.6 2,547 11.1 6.3 1,715 6.9 3.2
Cali ............... 3,298 4.9 5.6 1,676 5.4 6.2 1,622 4.5 5.1
Caracas ............. 2,999 4.1 5.0 1,700 . 4.5 6.3 1,299 3.6 4.0
Guatemala City ..... 3,422 5.4 5.8 1,793 6.4 7.0 1,629 4.6 4.9
La Plata ............ 3,556 7.1 5.1 2,317 9.4 6.9 1,239 4.9 3.4
Lima ............... 4,378 4.9 5.5 2,417 5.4 6.5 1,961 4.3 4.6
Mexico City ......... 4,191 5.9 6.0 2,200 6.8 7.3 1,991 5.1 5.0
Ribeirao Preto ....... 1,016 6.5 6.4 619 8.4 7.9 397 4.8 4.9
San Francisco ....... 3,865 10.5 5.5 2,447 13.8 7.2 1,418 7.5 4.0
Santiago ............ 4,321 7.7 7.3 2,490 10.0 9.8 1,831 5.8 5.4
Sao Paulo ........... 4,361 4.6 5.2 2,532 5.4 6.2 1,829 3.9 4.3

grouping is in accordance with established
practice (Curiel, 1956). The numbers of
deaths and the annual death rates from
these and other causes, by 10-year age
groups, are given in Appendix 13.

On the basis of these age-adjusted rates,
the two leading causes of death were dis-
eases of the heart and malignant neoplasms
(categories 400-443 and 140-205 of the In-
ternational Classification of Diseases). For
males, diseases of the heart were the leading
cause in eight cities, malignant neoplasms
in three cities, and cirrhosis of the liver in
one city. By contrast, malignant neoplasms
held first place as a cause of mortality of
females in nine cities, and diseases of the
heart in three.

One of the original objectives of the re-
search program was to determine the extent
of the geographical variation in mortality
from heart disease after the spurious effects
of differences due to nosological concepts,
terminology, and classification practices
were minimized. As may be seen from the
data in Tables 12 and 13 and in Figure 10,

a wide range in mortality from diseases of
the heart persists, despite the standardiza-
tion brought about by the procedures of
the Investigation. For males the age-ad-
justed mortality varied from 69.7 to a rate
three times as high, 220.0 per 100,000 popu-
lation. For females, the variation was also
great, from 60.9 to 154.6 per 100,000 popu-
lation. The rates do not appear to be con-
sistently high or low for both males and
females in a given city. The cities with the
highest death rates for males, San Francisco
and Bristol, have relatively low rates for
females.

Death rates from the several types of
heart disease likewise show marked varia-
tions between cities; rheumatic, arterio-
sclerotic, and hypertensive heart disease
are discussed in a later chapter. A form of
heart disease which was differentiated is
that due to Chagas' disease, customarily
classified with the infective and parasitic
diseases.

The variation in mortality from malig-
nant neoplasms among males was large, the
rates ranging from 62.2 to 182.6 per 100,000
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TABLE 12. Annual Age-Adjusted Death Rates per 100,000 Population for Males 15-74 Years
from 22 Groups of Causes, in Each City, 1962-1964

Cause of Death

AU eauses ..............................
Tuberculosis, all forms (001-019) ...........
Other infective and parasitie diseases (020-

138) ..................................
Malignant neoplasms (140-205) ............
Benign neoplasms and neoplasms of unspeci-

fied nature (210-239) ...................
Diabetes mellitus (260) ....................
Vascular lesions affecting central nervous

system (330-334) .......................
Diseases of the heart (400-443) ............
Other diseases of the circulatory system

(444-468) .............................
Influenza and pneumonia (480-493)........
Bronchitis (500-502) ......................
Other diseases of respiratory system (re-

mainder of 470-527) ....................
Ulcer of stomach and duodenum (540-541)..
Cirrhosis of liver (581) ....................
Other diseases of digestive system (remainder

of 530-587) ............................
Nephritis and nephrosis (590-594) ..........
Other diseases of genito-urinary system

(600-637) ..............................
Symptoms, senility and ill-defined conditions

(780-795) .............................
All other diseases (remainder) .............
Motor vehicle accidents (E810-E835).......
All other accidents (E800-E802, E840-E962).
Suicide and self-inflicted injury (E963,

E970-E979) ...........................
Homicide and operations of war (E964, E965,

E980-E999) ...........................

Bogotá Bristol

683.8
31.9

16.4
115.2

1.7
10.2

50.8
161.6

10.8
20.5
14.7

10.3
13.9
15.3

24.1
22.9

9.8

3.2
26.1
42.8
28.9

13.6

39.4

630.3
5.7

3.8
155.8

0.7
3.0

56.1
198.6

17.8
8.5

63.2

6.7
7.9
2.4

8.5
3.6

3.6

1.6
27.5
27.4
13.0

14.4

0.7

Cali Cara-
cas

-I-I I I I-I I __1¡I -

620.4
50.1

20.0
96.6

2.5
5.3

41.9
129.4

12.6
7.3
6.0

7.1
5.7

14.0

21.9
5.4

7.0

20.1
38.9
32.8
40.6

20.8

34.4

633.1
14.1

25.4
128.2

3.1
17.9

44.9
159.5

8.7
7.3
8.5

3.4
6.0

24.1

16.9
8.2

7.9

11.2
26.8
19.8
26.0

17.6

47.6

Guate-
mala
City

696.2
40.5

18.8
98.0

2.0
19.1

28.3
69.7

8.0
14.5
2.6

5.8
5.3

38.0

27.1
6.9

7.5

30.4
104.8
53.0
43.5

28.2

44.2

La Lima
Plata

687.2
11.8

10.6
182.6

1.0
15.1

65.8
157.8

23.1
8.0

15.0

8.2
8.3

21.6

17.9
5.1

9.5

23.4
27.8
31.7
16.9

18.1

7.9

645.1
87.1

12.0
112.5

2.1
14.8

66.4
113.2

15.8
19.7
2.8

7.7
12.2
19.6

20.4
10.6

6.5

12.8
30.3
29.1
29.4

14.7

5.6

Mexico
City

727.3
34.8

18.0
62.2

1.7
41.3

35.5
116.9

9.9
31.9

9.6

10.6
10.0

110.2

31.8
13.4

8.4

12.9
43.1
37.8
34.6

15.6

36.8

Ribeirsa
Preto

793.9
34.6

132.0
137.6

5.3
10.6

91.8
134.1

19.5
18.6
8.9

10.6
7.6

15.1

18.6
11.1

9.9

6.2
41.6
26.4
30.1

12.8

11.1

San
Fran-
cisco

724.1
10.4

7.4
128.2

0.4
8.4

38.5
220.0

23.4
11.1

5.6

11.2
7.6

75.5

10.7
7.4

4.8

5.7
26.9
34.3
37.0

36.7

12.8

San-
tiago

980.9
92.5

14.4
127.6

0.9
14.0

73.4
122.0

14.9
46.7
22.7

13.2
9.2

152.3

32.5
13.1

11.2

8.9
54.4
50.2
49.8

31.3

26.1

population. The rates for females, on the
other hand, fell within a narrower range,
from 87.1 to 135.5 per 100,000 population.

These two broad groups, diseases of the
heart and malignant neoplasms, were the
two leading causes of death for both sexes
in 11 of the cities. Here, however, the
resemblance between these populations
ceases, for the next principal causes were
quite different from city to city. Thus,
bronchitis, tuberculosis, cerebrovascular le-
sions, cirrhosis of the liver, or external
causes, depending on the city, predominate
as causes of death among males or females.
When the age-adjusted death rates from

six major groups of causes of death-infec-
tive and parasitic diseases, malignant neo-
plasms, diseases of the heart, diseases of
the respiratory and of the digestive systems,
and external causes-are examined (Figure
10), truly remarkable differences emerge.
For example, mortality of males in Santiago
is higher for digestive diseases than for
either diseases of the heart or malignant
neoplasms.

The very great range of mortality from
infective and parasitic diseases, from 9.5
to 166.6 per 100,000 population in males
and from 2.9 to 77.6 per 100,000 population
in females, was due to two diseases, tuber-
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Sáo
Paulo

620.9
27.9

15.1
102.6

2.6
13.1

78.8
164.2

13.3
14.3
25.1

3.8
8.6

21.2

17.1
8.3

7.0

9.6
24.9
18.6
23.7

13.3

7.9
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TABLE 13. Annual Age-Adjusted Death Rates per 100,000 Population for Females 15-74 Years from
23 Groups of Causes, in Each City, 1962-1964

Cause of death

All causes ..............................
Tuberculosis, all forms (001-019) ...........
Other infective and parasitie diseases (020-

138) .................................
Malignant neoplasms (140-205) ............
Benign neoplasms and neoplasms of un-

specified nature (210-239) ...............
Diabetes mellitus (260) ...................
Vascular lesions affecting central nervous

system (330-334) .......................
Diseases of the heart (400-443) ............
Other diseases of the circulatory system

(444-468) .............................
Influenza and pneumonia (480-493).........
Bronchitis (500-502) ......................
Other diseases of respiratory system (re-

mainder of 470-527) ....................
Ulcer of stomach and duodenum (540-541)..
Cirrhosis of liver (581) ....................
Other diseases of digestive system (re-

mainder of 530-587) ....................
Nephritis and nephrosis (590-594).........
Other diseases of genito-urinary system

(600-637) .............................
Deliveries and complications of pregnancy,

childbirth, and the puerperium (640-689)..
Symptoms, senility and ill-defined condi-

tions (780-795) .........................
All other diseases (remainder) ..............
Motor vehicle accidents (E810-E835).......
All other accidents (E800-E802, E840-E962).
Suicide and self-inflicted injury (E963,

E970-E979) ...........................
Homicide snd operations of war (E964,

E965, E980-E999) ......................

Bogotá Bristol

633.7
20.8

13.4
128.0

2.5
9.8

57.4
154.6

19.6
23.3
12.7

11.2
10.2
9.4

37.0
32.4

6.8

16.6

4.6
27.0
8.3

10.8

12.1

4.9

319.2
2.1

0.8
97.3

0.7
5.3

43.1
76.7

7.4
7.7

12.5

2.8
1.1
2.1

6.6
1.1

5.0

1.1

1.0
17.6
9.1
6.2

11.1

1.1

Cali

509.8
45.6

13.8
120.0

2.3
10.3

45.0
96.3

7.3
7.6
5.0

6.9
2.6
7.1

23.0
7.6

7.7

26.2

12.7
29.9

7.3
8.6

11.9

5.4

Caracas

397.4
9.1

10.2
114.2

3.4
20.5

33.1
85.6

11.2
4.5
2.4

3.9
1.5
6.3

17.1
7.2

4.3

12.0

2.8
23.6

6.7
5.8

8.4

3.5

Guate-
mala
City

493.9
33.2

11.5
110.0

3.0
18.0

32.9
60.9

6.8
7.2
1.7

3.9
2.2

12.9

34.1

10.3

5.9

19.0

50.4
50.4

6.0
5.1

2.6

6.0

La Lima Mexico Ribeirao San Santi-
Plata City Pr8to Fran- ago

cisco

339.8
5.9

4.3
103.1

2.8
15.5

36.8
68.9

8.7
2.8
2.1

1.6
2.4
3.9

20.0
3.3

2.1

7.4

7.2
19.9

6.3
5.1

7.6

2.0

459.2
49.5

7.6
135.5

4.9
15.8

39.4
67.0

10.3
9.0
3.0

3.5
1.2
9.0

21.0
11.8

2.7

17.4

8.1
24.0

7.2
6.2

5.1

0.2

501.3
17.3

11.0
94.9

3.3
34.8

43.3
88.1

9.6
12.4
10.4

5.0
4.6

36.9

30.6
14.1

2.7

20.9

8.4
24.0
9.3

10.1

7.0

2.8

492.4
13.6

64.0
87.1

2.5
18.0

69.1
108.1

12.0
11.2

0.3

6.0
4.3
5.3

13.7
12.8

2.2

6.5

5.1
27.1
2.6

11.4

9.6

397.9 536.1
4.1 25.8

2.1
98.9

2.7
8.8

37.1
76.8

12.8

3.8
1.9

2.6
2.3

46.9

10.0
1.2

4.0

0.5

2.3
21.7
11.7
16.5

21.8

7.4

8.4
121.2

1.3
12.7

60.4
73.9

13.3
18.8
9.7

4.2
3.0

44.6

35.9
6.0

7.2

30.3

5.8
21.7
8.2

11.4

10.2

2.2

culosis and Chagas' disease. In 10 of the
cities tuberculosis caused over half of these
deaths, while in Ribeiráo Pr8to, Chagas'
disease was responsible for the major por-
tion. Equally notable is the wide varia-
tion in mortality from cancer of lung and
bronchus in males and from cancer of cervix
uteri in females. Arteriosclerotic and de-
generative heart disease (420-422) was
responsible for over 80 per cent of the very
high death rates from diseases of the heart
among males in Bristol, Caracas, and San
Francisco. The variation in the female
death rates from this type of heart dis-

ease was not nearly so great, and the cities
with the highest rates from arteriosclerotic
and degenerative heart disease in males did
not have similar excessive death rates in
females.

For diseases of the respiratory system
the outstanding cause for high mortality of
males in Bristol was bronchitis. Cirrhosis
of the liver, principally alcoholic, contri-
buted heavily to the very high death rates
from diseases of the digestive system in
males in Mexico City, San Francisco, and
Santiago. Notable differences are also seen
for the group of external causes; the contri-

427.2
9.7

10.1
95.9

2.1
18.8

61.8
120.0

8.9
7.8
8.4

3.0
2.5

4.0

13.7
6.8

3.2

7.5

8.0
15.7
4.3
5.7

7.1

2.4
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FIG. 10. Annual Age-Adjusted Death Rates from Groups of Causes and Selected Causes of Death
per 100,000 Population for Males and Females at Ages 15-74 Years, in Each City, 1962-1964
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Chapter V

Cardiovascular Diseases

Cardiovascular diseases hold a position
of prominence among the causes of mor-
bidity and mortality of adults. Despite
the attention focused on the subject and
the volume of research undertaken in the
past decade, the need for a clearer under-
standing of the epidemiology of the cardio-
vascular diseases is generally acknowledged.
If such an understanding is to be attained,
mortality statistics must be improved, since
they will always remain the source of es-
sential and unique data for a population.

A major obstacle in the use of mortality
data is lack of comparability. Epstein
(1965), commenting on the prospects for
further progress in knowledge about arterio-
selerotic heart disease, states: "One prere-
quisite is the use of methods which will
make it possible to be certain that the
observed differences and similarities be-
tween groups are real."

In the study of cardiovascular diseases
for 24 countries of the world prepared for
the WHO Study Group in 1957 (Puffer
and Verhoestraete, 1958)-the original anal-
ysis leading to the present Investigation-
low death rates were noted for countries
in Latin America, and less than half the
mortality was attributed to arteriosclerotic
and degenerative heart disease. The reasons
for the wide geographic variations in death
rates from these causes needed thorough
study. To what extent did the variations

truly reflect differences between populations
in the prevalence of arteriosclerosis? To
what extent were they influenced by dif-
ferences in terminology, or were they merely
the consequence of varying practices in the
classification of causes of death? Arterio-
sclerotic heart disease would be grossly
underestimated if terms such as cardiac
arrest or heart failure were being used to
describe it. Moreover, Chagas' disease was
said to cause a peculiar kind of cardiopathy,
but in mortality data it could not be dif-
ferentiated from other forms of heart dis-
ease. Although Chagas' disease was known
to be widespread in Brazil and cases had
also been reported from several countries
of Latin America, reliable death rates were
not available.

This Investigation was designed to pre-
sent for 12 widely separated cities mortality
data which would be not only accurate
but also comparable. Accomplishing that
objective required the assembly of all avail-
able information relevant to the identifica-
tion and selection of the underlying cause
of death. The nature and quantity of the
clinical and other data collected in connec-
tion with the deaths studied are described
in detail in Chapter III. Standard proce-
dures, including the central review of ques-
tionnaires, were followed to ensure compar-
ability.

Whenever cardiovascular diseases ap-
44
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peared to be involved, the cause of death
was assigned by two highly experienced
medical referees in accordance with estab-
lished international practices. Having all
available clinical, laboratory, and patho-
logical information, they were in a position
to make the assignments systematically
for all the cities. Thus, discrepancies in
terminology and classification have so far
as possible been eliminated by the central
review procedure. Mortality from cardio-
vascular diseases as they affect adults in
the 12 cities may now be viewed with a
measure of comparability hitherto not
achieved.

A deeper understanding of these diseases
requires not only better statistical data,
whether of mortality or of morbidity, but
also greater knowledge of the underlying
pathology. The way in which this varies
in population groups and the manifestations
of that variation in disease and death need
to be studied. But geographical pathology,

no less than conventional epidemiology,
demands comparability of data. Thus, the
purpose of the WHO Study Group on Clas-
sification of Atherosclerotic Lesions (WHO,
1958) was "to discuss the possibility of
developing a classification with uniform
terminology for use in the world-wide study
of atherosclerosis and to determine the
feasibility of establishing acceptable meth-
ods of grading atherosclerotic lesions." The
Group agreed upon standards for grading
and proposed an international program
operated through regional centers. The In-
ter-American Atherosclerosis Study, later to
become the International Atherosclerosis
Project (McGill, 1967), was started in 1960
"to compare the frequency and severity
of atherosclerotic lesions in autopsied per-
sons." Data based on standard procedures
for pathological assessment are now avail-
able from several Latin American cities
included in that international project.

MAJOR GROUPS OF CARDIOVASCULAR DISEASES

In the present context, cardiovascular
diseases comprise not only diseases of the
heart and vessels (as is implied in the
name) but also those lesions of the vessels
which affect the central nervous system.
The group thus includes the sections of the
International Classification of Diseases
that refer to all diseases of the circulatory
system (400-468) and to the vascular le-
sions affecting the central nervous system
(330-334) as well. They were responsible
for 13,929 deaths, or nearly one-third of the
43,298 deaths investigated in the 12 cities.
In the combined experience (Table 14) the
most marked difference between the sexes

is in the death rates from arteriosclerotic
heart disease, the male death rate being
2.7 times the female rate. For most other
groups the sex differences are smaller, but
the male death rates exceed the female
rates. The exceptions are rheumatic fever
and chronic rheumatic heart disease, for
which the situation is reversed, and for hy-
pertensive heart disease and diseases of the
veins and other diseases of the circulatory
system, for which the age-adjusted rates
are practically the same in males and fe-
males.

In Figure 11 the cities are ranked in
decreasing order by the age-adjusted death
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rates from cardiovascular disease of males,
with rates from four groups of diseases
shown, namely arteriosclerotic heart disease

TABLE 14. Deaths and Annual Age-Adjusted
Death Rates from Cardiovascular Diseases per
100,000 Population at Ages 15-74 Years, by Sex,
in 12 Cities, 1962-1964

Deaths Rates
Groups and categories

Male Female Male Female

Total ..................... 7,715 6,214 221.4 144.2

Vascular lesions affecting
central nervous system
(330-334) ................ 1,920 1,949 55.3 45.0

Rheumatic fever and chronic
rheumnatic heart disease
(400-416) ................ 359 674 10.2 16.7

Arterioselerotic heart disease
(420) ................... 3,389 1,550 97.1 35.4

Degenerative heart disease
(421,422) ................ 428 364 12.3 8.3

Other diseases of heart (430-
434) ..................... 437 440 12.5 10.3

Hypertensive heart disease
(440-443) ................ 655 787 18.8 18.0

Other hypertensive disease
(444-447) ................ 156 149 4.5 3.5

Diseases of arteries (450-456). 311 224 9.0 5.2
Diseases of veins and other

diseases of cireulatory sys-
tem (460-468) ............ 60 77 1.7 1.8

(420), other forms of heart disease (400-
416, 421-443), vascular lesions affecting
the central nervous system (330-334), and
other diseases of the circulatory system
(444-468). The two English-speaking cities,
San Francisco and Bristol, have the highest
mortality in males; in each arteriosclerotic
heart disease accounts for around two-
thirds of the rate (68 per cent in San
Francisco and 60 per cent in Bristol). By
contrast, in females the total rates from
all cardiovascular diseases in those two
cities are not the highest. Among females
the highest death rates were observed in
Bogotá, Sao Paulo, and Ribeiráo Preto
(Table 15).

The range in death rates from arterio-
sclerotic heart disease among males was
great, with the highest rate (in San Fran-
cisco) more than seven times the lowest (in
Guatemala City). In all the Latin American
cities not only were the male death rates
from arteriosclerotic heart disease lower
than in Bristol and San Francisco, but this
cause accounted for less than half the total
mortality from cardiovascular diseases. The

FIG. 11. Annual Age-Adjusted Death Rates from Four Groups of Cardiovascular Diseases per 100,000
Population at Ages 15-74 Years, by Sex, in Each City, 1962-1964
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TABLE 15. Annual Age-Adjusted Death Rates from Groups of Cardiovascular Diseases per 100,000
Population at Ages 15-74 Years, by Sex, in Each City, 1962-1964

Vascular Rheumatic Other hy-
Total lesions fever and pertensive

cardio- affecting chronic Arterio- Degener- Other Hyper- and other
City vascular central rheumatic seclerotio ative diseases tensive diseases of

disease nervous heart heart heart of heart eirculatory
system disease disease disease heart disease system

(330-334) (400-416) (420) (421-422) (430-434) (440-443) (444-468)

Male

Bogotá ................. 223.2 50.8 13.0 78.0 17.4 30.0 23.2 10.8
Bristol .................. 272.5 56.1 10.9 162.8 8.2 4.2 12.5 17.9
Cali .................... 183.8 41.9 7.9 54.7 5.1 29.0 32.6 12.5
Caracas................. 213.0 44.9 2.9 98.5 36.4 8.9 12.8 8.6
Guatemala City ........ 106.1 28.3 8.1 26.1 11.5 17.3 6.7 8.1
La Plata ............... 246.6 65.8 8.0 93.8 17.4 15.3 23.3 23.0
Lima................... 195.4 66.4 8.5 60.6 12.2 5.6 26.4 15.8
Mexico City ............ 162.4 35.5 23.0 69.3 4.6 8.9 11.1 10.0
Ribeirao Preto ........... 245.3 91.8 9.7 53.0 13.7 13.7 44.1 19.5
San Francisco ........... 281.8 38.5 7.4 191.2 5.2 4.5 11.8 23.4
Santiago ................ 210.3 73.4 15.7 77.4 8.2 8.5 12.1 14.9
Sao Paulo ............... 256.3 78.8 7.6 95.0 15.9 17.8 28.0 13.2

Female

Bogotá ................. 231.7 57.4 30.4 46.4 17.6 27.0 33.2 19.6
Bristol .................. 127.1 43.1 11.9 46.4 3.6 4.6 10.1 7.3
Cali ................... 148.5 45.0 11.1 20.5 5.2 28.6 30.8 7.3
Caracas................. 130.0 33.1 6.7 38.2 17.0 8.0 15.8 11.3
Guatemala City ........ 100.6 32.9 16.9 10.4 11.7 12.6 9.3 6.7
La Plata ............... 114.4 36.8 9.3 27.1 9.1 5.1 18.3 8.6
Lima................... 116.7 39.4 12.6 22.4 7.3 3.5 21.1 10.4
Mexico City ............ 141.0 43.3 39.1 26.0 4.6 6.8 11.6 9.6
Ribeirao Préto .......... 189.2 69.1 18.0 31.9 12.5 20.9 24.8 12.0
San Francisco ........... 126.7 37.1 9.8 56.0 2.2 2.5 6.4 12.7
Santiago ................ 147.6 60.4 12.4 36.7 5.4 5.9 13.5 13.3
Sao Paulo ............... 190.7 61.8 16.2 40.6 13.1 15.1 35.0 8.9

female death rates in the Latin American
cities (except Bogotá) were much lower
than the male rates, and arteriosclerotic
heart disease was responsible for smaller
portions of the age-adjusted death rates in
females (from 10 to 29 per cent) than in
males (from 22 to 46 per cent).

The possibility that the geographical
variation in mortality from cerebrovascular
lesions might also be due to differences in
terminology was raised by the WHO Study
Group in 1957. Although in the present
material discrepancies from this source have
been reduced by the use of standardized
procedures both for recording information
and for assigning the cause of death, the

age-adjusted death rates from cerebrovas-
cular lesions nevertheless varied, for males
from 28.3 per 100,000 population in Guate-
mala City to 91.8 in Ribeirao Preto, and
for females from 32.9 to 69.1 per 100,000
population, with the lowest and highest
rates in the same two cities (Guatemala
City and Ribeirao Preto). Mortality of
males from this group of lesions was lower
than from arteriosclerotic heart disease in
all cities except Guatemala City, Lima, and
Ribeiráo Preto, but among females the rates
were higher for cerebrovascular lesions in
nine cities. Diseases of the heart (400-443)
include four groups of causes in addition
to arteriosclerotic heart disease. These four



48 Patterns of Urban Mortality

groups-rheumatic fever and chronic rheu-
matic heart disease, degenerative heart dis-
ease, hypertensive heart disease, and other
diseases of heart-are shown separately in
Figure 12. The cities in Brazil and Colom-
bia had the highest rates for these four
types combined, while the two English-
speaking cities had the lowest.

Rheumatic fever and chronic rheumatic
heart disease account for a substantial por-
tion of mortality from cardiovascular dis-
eases in females, but they are relatively
less important in males. The group termed
"other diseases of heart" (430-434) is re-
sponsible for sizable death rates in the
cities in Brazil and Colombia. In the Latin
American cities the death rates from hyper-
tensive heart disease also varied consider-
ably, relatively high death rates in males
and females occurring in the two Brazilian
and the two Colombian cities.

The death rates from cardiovascular dis-
eases in Tables 14 and 15 are based on the
assignments of the medical referees utilizing
additional information from clinical, au-

Fig. 12. Annual Age-Adjusted Death Rates from
Four Types of Diseases of the Heart * per 100,000
Population at Ages 15-74 Years, by Sex, in Each
City, 1962-1964.
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topsy, and other records. The numbers of
the deaths by cause may be compared with
those based on the medical certificates of
death. The number of deaths 1 classified
as cardiovascular diseases on the basis of
the medical certification of cause of death
(13,973) was almost the same as the num-
ber finally assigned to the broad group when
all available information was used (13,877).
Of the final assignments 87 per cent were
originally classified to cardiovascular dis-
eases on the basis of information on the
death certificates. However, changes within
the group, that is, from one type of cardio-
vascular disease to another, were numerous.
Eighteen per cent, or 2,552 deaths, were
transferred between types of cardiovascular
diseases as a result of the additional infor-
mation acquired about the fatal illness.

Table 16 shows for seven subdivisions
of cardiovascular diseases (categories 330-
334, 400-468) the correspondence between
the original classification of cause of death
and the final assignment. Four other causes
or groups of causes associated or confused
with cardiovascular diseases appear in the
same table. The numbers underlined on
the diagonal represent deaths with no
changes, that is, those in the same group
on both the original classification and the
final assignment. The numbers in each
column show the causes to which the deaths
originally classified in a given group were
finally assigned. The numbers in each line
indicate the original classification of deaths
in a given final assignment. Based on data
taken mainly from Table 16, Figure 13
shows for eight subdivisions of cardiovas-
cular diseases the changes made as the
result of additional information being ob-
tained. The group of other hypertensive
and circulatory diseases is shown in two

1Excluding 52 deaths for which the original clas-
sification was not available.

.4
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TABLE 16. Relation of Original Classification and Final Assignment of Cause of Death* from Diabetes
Mellitus, Cardiovascular Diseases, Respiratory Diseases, and Ill-Defined Conditions at Ages 15-74 Years,
in 12 Cities, 1962-1964

Final assignment

Diabetes mellitus (260)........
Vascular lesions affecting central

nervous system (330-334)....
Rheumatic fever and chronic

rheumatic heart disease (400-
416) ........................

Arterioselerotie heart disease
(420) .......................

Degenerative heart disease (421,
422) ........................

Other diseases of heart (430-434).
Hypertensive heart disease (440-

443) ........................
Other hypertensive and other

diseases of the circulatory
system (444-468)............

Diseases of the respiratory
system (470-527)............

Symptoms referable to cardio-
vascular and lymphatic sys-
tem (782)...................

Ill-defined conditions (780, 781,
783-795) .........

All other ....................

Total

1,134.8

3,856.7

1,024.4

4,927.4

783.7
866.4

1,441.8

976.3

2,298.2

93.0

710.2
24,535.1

Total ................... .. 42, 648.0
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2.4
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65.5

1,087.0

1O

47.2

42.7

10.7
14.3

59.

63.6

19.3

0.2
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100.e
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4,835.C

43.2

73.5

3.1

13.8

1.1

97.

13.8

124.5

937.0

.0

11.4

43.9

82.3

134.4

73.3
360.7

104.6

18.2

124.6

2.2

23.8
177.6

1, 157.
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12.3

86.2

21.5
27.3
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20.8

19.8

9.1
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CCP

41.6

175.1

21.5

123.4

81.9
56.7

324.9

E
m

18.8

77.8

24.4

73.4

36.4
68.3

57.5

oi

6.6

10.5

46.3

80.1

52.3
72.7

80.0

584.9 39.0 11.5

66.7 1,626.7 24.1

0.7

26.9
306.3

1, 810.0

3.2

47.7
673.8

56.3

69.7
123.9

2,747.01 634.01 333.0

*Weighted deaths excluding 650 without original classification.

parts in Figure 13, but is combined in
Table 16.

The first bar for each subdivision gives
the exclusions made on review, showing
the causes to which the final assignments
were made. The second bar represents addi-
tions to the specific subdivision and the
causes from which the transfers were taken.

The four subdivisions which had a net
gain in deaths assigned to them appear
on the left of Figure 13, and those with a

net loss on the right. The causes on the
left consist of the more specific diagnostic
entities-hypertensive heart disease, arterio-
sclerotic heart disease, cerebrovascular le-
sions, and rheumatic fever and chronic rheu-
matic heart disease. The subdivisions to the
right include less clearly defined and residual
groups of cardiovascular disorders (other
diseases of heart, other circulatory diseases,
degenerative heart diseases, and other hy-
pertensive disease). As was expected, for

2.5

-o

i

2.5

20.4

2.3

12.3

3.7
5.5

7.1

10.1

9.6

3.7

78.4
177.4

101.5

187.0

77.8

142.0

56.8
100.0

127.4

137.9

273.5

18.6

337.0
22,314.5

23, 874.0
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FIG. 13. Number of Changes in Classification of Cause of
Diseases, in 12 Cities, 1962-1964
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many deaths in these latter subdivisions
added information about the fatal illness
produced a more satisfactory clinical ac-
count, making it possible to assign the
death to a more specific entity within the
cardiovascular disease group.

The largest number of changes occurred
in arteriosclerotic heart disease. On final
assignment, 36 per cent of the deaths from
cardiovascular diseases were classified in
this category. Of these deaths 82 per cent
were also originally classified to arterio-
sclerotic heart disease. However, of 4,835
original classifications 808 were excluded,
and slightly more, 900, were added to pro-
duce the total of 4,927 deaths from arterio-
sclerotic heart 2 disease. Thus, the net in-
crease in deaths was less than 2 per cent
of the final number. The largest numbers
of exclusions and additions involved other
types of heart disease.

Hypertensive heart disease involved 1,408
changes between the original classification
and final assignment, 421 exclusions from

2 This total excludes 12 deaths without an original
classification. In this analysis of the comparison of
original and final assignments a few certificates
have been excluded, for lack of original assignments.

F RESPIRATORY DISEASES

M DIABETES
: T HER

the original, and 987 additions to the final,
with the net increase representing 39 per
cent of the number of final assignments.
For the largest group of additions to hy-
pertensive heart disease shown in the figure
no mention of heart disease had been made
on the death certificate, the original cause
having been other hypertensive or circu-
latory diseases (444-468). Of the 325 deaths
originally attributed to other hypertensive
and circulatory diseases, 235 had been clas-
sified as other hypertensive disease (with-
out mention of the heart) and 90 as other
circulatory disease. The pattern of trans-
fers from other hypertensive disease to hy-
pertensive heart disease was similar for
nearly all of the cities.

The changes in vascular lesions affecting
the central nervous system numbered 1,305,
consisting of 504 exclusions from the orig-
inal and 801 additions. The over-all in-
crease of 297 deaths accounted for less than
8 per cent of the final total. Of the num-
ber added, 32 per cent were originally clas-
sified as diseases of heart and 22 per cent
as other hypertensive or circulatory dis-
eases.

,
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Rheumatic fever and chronic rheumatic
heart disease, though responsible for fewer
deaths than the preceding three causes,
nevertheless assumed more importance as
a result of the Investigation. Changes
totalled 529, with 151 exclusions and 378
additions, a net increase of 227, or 22 per
cent of the number finally assigned. Almost
half the additions to rheumatic heart dis-
ease came from other types of heart disease,
but causes other than cardiovascular dis-
eases (including symptoms) contributed
40 per cent.

In the four subdivisions reduced in size
as a result of more information (degenera-
tive heart disease, other diseases of heart,
other hypertensive disease, and other circu-
latory disease), 60 to 78 per cent of the
original assignments were changed, half

being transferred to other groups of heart
disease. The remaining original assign-
ments represented 50 per cent of the final
assignments.

Each group of cardiovascular diseases
receives detailed analysis in this chapter.
In addition, information regarding Chagas'
cardiopathy is presented in an attempt to
help clarify its differentiation in mortality
statistics and to establish its importance as
a cause of death. Even so, the true gravity
of the Chagas' problem may well be under-
estimated, since some deaths probably due
to this disease were assigned to other cate-
gories for lack of definite diagnostic infor-
mation. Certain findings suggest that deaths
were occurring from other cardiomyopathies
also; but the underlying pathology was not
being recognized.

CEREBROVASCULAR LESIONS

Vascular lesions affecting the central
nervous system, a group comprising sub-
arachnoid hemorrhage (330), cerebral
hemorrhage (331), cerebral embolism and
thrombosis (332), spasm of the cerebral
arteries (333), and other and ill-defined
lesions (334), caused 1,920 male and 1,949
female deaths in the 12 cities. In the com-
bined experience male and female rates
were notably similar between the ages of
35 and 64 years, particularly for cerebral
b hemorrhage and for other and ill-defined
lesions 3 (Table 17). The data are analyzed
first without distinetion of sex, so that com-
parisons can be based on more stable rates.

Compared with the other vascular lesions,
subarachnoid hemorrhage showed a more

Only one death was assigned to cerebrovascular
spasm (333), and this has been included with the
ill-defined lesions (334).

gradual increase in mortality with age, and
from 45-54 years onward the death rate
was almost unchanged (Figure 14). Of the
other three categories cerebral hemorrhage
had the highest rate in each age group,
with embolism and thrombosis consistently
in second place from 25-34 years upward.
Rates from other and ill-defined lesions
were well below those for the other two
main types except in the first age group, in
which the number of deaths was small.
Even at ages 65-74 years, when the differ-
ential diagnosis is most difficult, these ill-
defined lesions accounted for only 18 per
cent of the total death rate for the group.

When the cities are compared, the age-
adjusted death rates from cerebrovascular
lesions for males and females combined
varied from 30.9 per 100,000 population
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TABLE 17. Annual Age-Specific Death Rates from Vascular Lesions Affecting Central Nervous System
per 100,000 Population from 15-74 Years, by Type and Sex, in 12 Cities, 1962-1964

Total Male Female

Cere- Cere- Cere-
Age group Sub- Cere- bral Other Sub- Cere- bral Other Sub- Cere- bral Other

(years) arach- bral embo- and arach- bral embo- and arach- bral embo- and
Total noid hemor- lism ill- Total noid hemor- lism ill- Total noid hemor- lism ill-

hemor- rhage and defined hemor- rhage and defined hemor- rhage and defined
rhage throm- rhage throm- rhage throm-

bosis bosis bosis
(330-334) (330) (331) (332) (333-334) (330-334) (330) (331) (332) (333-334) (330-334) (330) (331) (332) (333-334)

15-24 ....... 1.8 0.8 0.7 0.1 0.2 2.2 0.7 1.2 0.0 0.2 1.3 0.9 0.2 0.1 0.2
25-34........ 4.6 2.0 1.8 0.5 0.3 5.6 2.5 2.3 0.7 0.2 3.5 1.6 1.3 0.3 0.3
35-44........ 14.9 3.8 8.6 1.5 1.0 15.8 4.4 8.3 2.0 1.0 14.3 3.3 8.9 1.1 1.0
45-54........ 54.9 6.8 36.3 6.9 4.9 56.9 6.7 37.3 7.8 5.1 52.8 6.8 35.3 6.0 4.7
55-64 ........ 177.2 7.4 106.4 42.3 21.1 195.7 6.2 113.0 53.8 22.8 161.3 8.5 100.7 32.5 19.6
65-74........ 566.6 8.1 267.2 192.1 99.2 651.0 7.9 292.3 237.6 113.2 506.5 8.2 249.2 159.4 89.6

in Guatemala City to 81.1 in Ribeirao Preto
(Table 18 and Figure 15). The main com-
ponent, cerebral hemorrhage, accounted' for
50 to 63 per cent of the age-adjusted death
rates in the Latin American cities but de-
cidedly less (40 per cent and 36 per cent)

FIG. 14. Annual Age-Specific Death Rates from
Vascular Lesions Affecting Central Nervous Sys-
tem per 100,000 Population from 15-74 Years, by
Type, in 12 Cities, 1962-1964
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in Bristol and San Francisco. Unusually
high death rates were noted in the two
Brazilian cities.

There were 247 deaths assigned to sub-
arachnoid hemorrhage, the largest numbers
being 37 deaths in San Francisco and 48
deaths in Cali, with age-adjusted death
rates of 7.6 and 7.7 per 100,000 population,
respectively. The rates in the other Latin
American cities and in Bristol were lower
and did not differ significantly inter se.
Thus, the notable feature of this disease

TABLE 18. Annual Age-Adjusted Death Rates
from Vascular Lesions Affecting Central Nervous
System per 100,000 Population at Ages 15-74
Years, by Type, in Each City, 1962-1964

City

Bogotá ........
Bristol ......
Cali ...........
Caracas ......
Guatemala City.
La Plata.....
Lima .........
Mexico City...
RibeirSo Preto.
San Francisco..
Santiago .....

S Sio Paulo ....

Suba-
rachnoid
hemor-

Total rhage
(330-334) (330)

54.8
48.7
43.4
37.5
30.9
50.6
52.0
40.0
81.1
37.5
65.4
69.7

3.2
3.9
7.7
2.3
2.9
3.0
2.7
1.2
1.7
7.6
2.4
1.6

Cerebral
hemor-
rhage
(331)

34.4
19.4
24.9
22.3
18.1
29.2
33.0
20.2
42.1
13.6
38.0
40.1

Cerebral
embolism

and
throm-

bosis
(332)

14.8
18.2
6.7
9.0
6.8

14.9
11.0
11.5
30.2
12.6
13.2
9.8

Other
and ill-
defined

(333-334)

2.4
7.2
4.1
3.9
3.1
3.5
5.3
7.1
7.1
3.7

11.8
18.2

't

CEREBRAL XEMRRRNAGR/ ,z /

/

" / '

Z r, ~~~~SUBARACHNOID
X /XX N~~~~~~EMORRHAGE

//

,IROTER ANO IIL-DE;INEO

2~~~~// ,*/

_,--,?-~-

// /.I , .~OTHIR .10 . .-DtilnlD

C EE MT

L,/
/~~,.,;, ,...,,,..., ,,,,..,,..

.1

r _Ir

I



Chapter V. Cardiovascular Diseases

Fio. 15. Annual Age-Adjusted Death Rates from
Vascular Lesions Affecting Central Nervous Sys-
tem per 100,000 Population at Ages 15-74 Years, by
Type, in Each City, 1962-1964

EGATES PER TO0,000 POPULATIO

m CEREBRAL HEMORRHAGE

, CEREBRAL EMBOLISM ANO THROMBOSS

: OTHER

was the high mortality in Cali and San
Francisco. Death rates by ages in the two
cities were similar and much higher than
those in the other 10 cities throughout the
60-year age span (Figure 16). No explana-
tion can be offered. Further study of this

i curious result might be worth undertaking.
Cerebral hemorrhage accounted for 2,082

deaths. Death rates varied from 13.6 per
100,000 population in San Francisco to 42.1
in Ribeiráo Preto-a threefold range
(Figure 15). Sáo Paulo and Santiago also

i had high rates, while Guatemala City and
Bristol had, next to San Francisco, the
lowest.

In the total material 1,005 deaths were
assigned to cerebral embolism and thrombo-
sis, the age-adjusted death rates per 100,000

' population ranging from 6.7 in Cali and 6.8
in Guatemala City to 30.2 in Ribeirao
Preto. The second highest rate was in
Bristol; however, it was only 60 per cent
of that in Ribeiráo Preto. The two notable
features of the data are the unusually high
rate in Ribeirao Preto and the similarity
in the levels of mortality in 10 of the other

FIG. 16. Annual Death Rates from Subarachnoid
Hemorrhage per 100,000 Population by 20-Year
Age Groups from 15-74 Years, in Cali, San Fran-
cisco, and 10 Other Cities, 1962-1964

AIE GROUP iN YEARS

11 cities. Judged in relation to the com-
bined experience, mortality in Ribeiráo
Preto was high throughout the age range.
The observed deaths may be compared with
the number expected if the age-specific
rates in the combined data had applied to
the population of Ribeiráo Preto, with the
following results:

15-54 years

55-74 years

Observed Expected
9 2.2

38 17.6

The disparity is relatively greater at
younger ages, which suggests the possibility
that some of these deaths may be the result
of chronic Chagas' disease, since embolic
phenomena are a well-recognized complica-
tion of the cardiopathy.

Although in the combined material the
death rates from cerebral hemorrhage by
sex were similar, the male rates were higher
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than the female rates in six cities (Table
i9); for cerebral embolism and thrombosis
the male death rates were higher than the
female rates in all but Mexico City. Since
cerebral thrombosis is thought to be more
closely related to atherosclerosis, higher
rates in males would be expected from this
cause (Stallones, 1965). In later sections
of this report death rates from cerebral
hemorrhage are presented in relation to
hypertensive heart disease and those from
cerebral embolism and thrombosis in rela-
tion to arteriosclerotic heart disease, because
of possible similarities in the underlying
pathology.

Analyzing data for England and Wales,
Yates (1964) drew attention to a changing
pattern in mortality from cerebrovascular
lesions. While age-specific death rates from
cerebral hemorrhage have declined over the
last 30 years, those from cerebral infaretion
have increased; that is, hemorrhage is now
less frequent than infaretion, whereas in
the past the reverse was true. In hospital
autopsy material similar trends have been
noted, so that alteration in habits of death
certification are not likely to be the ex-
planation for the changing death rates.
Yates points out also that throughout this

period male and female death rates from
cerebral hemorrhage have been similar, but
that mortality of males from infaretion has
been consistently higher than that of fe-
males. His discussion of the decline of
cerebral hemorrhage and the increase in .

cerebral infarction (interrupted in the war
years), combined with the "epidemic" of
ischemic heart disease, indicates interre-
lated problems which deserve further study.
Krueger et al. (1967) have analyzed data
for Memphis, Tennessee, in the United :
States, which also indicate declining mor-
tality from cerebral hemorrhage but rising
death rates from cerebral embolism and
thrombosis. These opposing trends were
shown for both sexes and they affected both
the white and colored population.

Mortality, adjusted for age, from other
and ill-defined vascular lesions per 100,000
population ranged from 2.4 in Bogotá to
18.2 in Sáo Paulo. Santiago also had a
relatively high death rate; next to Bogotá,
Guatemala City had the lowest. The most
striking feature of the data is the high rate
in Sáo Paulo, evident throughout the age
span. In Santiago, on the other hand, the
excess rate was confined to the oldest age
group (65-74 years). However, the assign-

TABLE 19. Annual Age-Adjusted Death Rates from Cerebral Hemorrhage and Cerebral Thombosis
and Embolism per 100,000 Population at Ages 15-74 Years, by Sex, with Ratios of Rates of Males to Those t
of Females, in Each City, 1962-1964

Cerebral hemorrhage (331) Cerebral embolism and thrombosis (332)

Male Female Ratio Male Female Ratio

Bogot ........................
B ristol .................... : ...
Cali ...........................
Caracas .....
Guatemala City ................
La Plata ......................
Lima.
Mexico City ...................
Ribeirao Preto ..................
San Francisco ..................
Santiago .......................
Sao Paulo ....................

29.2
18.0
20.7
28.1
15.2
38.3
42.2
16.2
42.2
15.0
42.4
44.5

37.9
20.5
28.5
18.7
20.4
20.9
24.7
23.2
42.1
12.4
35.2
36.3

0.77
0.88
0.73
1.50
0.75
1.83
1.71
0.70
1.00
1.21
1.20
1.23

15.1
24.1
8.3

11.9
7.8

19.1
15.9
10.8
39.5
16.2
15.5
12.4

14.5
14.0
5.5
7.5
6.1

11.2
6.9

12.0
21.0
9.4

11.6
7.4

1.04
1.72
1.51
1.59
1.28
1.71
2.30
0.90
1.88
1.72
1.34
1.68
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FiG. 17. Number of Changes in Classification of
Deaths to Vascular Lesions Affecting Central Nerv-
ous System per 100 Final Assignments in Each
City, 1962-1964

NUMBER PER 100 FINAL ASSIGNMENTS
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ment of a death to this category usually
implied insufficient diagnostic information
to admit a more definite diagnosis.

For every city except La Plata, addi-
tional information about the fatal illness
resulted in an increased number of deaths
assigned to vascular lesions affecting the
central nervous system. On the basis of
death certificates for all cities combined,
the number of deaths assigned to these
causes would have been 8 per cent less. By
city the understatement ranged from 2 per
cent in Caracas to 15 per cent in Lima and
18 per cent in Ribeiráo Preto.

Figure 17 shows for each city the number
of deaths excluded, as a result of the study,
from cerebrovascular lesions and the num-

ber added to this group, both expressed per
100 final assignments. The exclusions rep-
resent the extent to which the cause is
overstated, and the additions indicate the
diagnoses missed, if only the death certifi-
cate information is used. For Figure 17 the
order of the cities was determined by the
death rate on final assignment, with the
cities with the highest rates at the top.
No relationship is apparent between the
death rate and the number of exclusions
or additions. In general, in the cities with
high rates the overstatement of the group
in relation to the number of final assign-
ments is of the same magnitude as in the
cities with low rates. In all cities, 13 deaths
were excluded for each 100 final assign-
ments to the group, the ratio varying from
7 in Lima to 21 in San Francisco.

Similarly, the proportion originally misseu
is not related to the death rate. In all cities
21 per cent of the final assignments were
originally in another group, the proportions
varying from 12 per cent in La Plata to 34
per cent in Guatemala City.

Even after differences due to nosology
and classification are eliminated as far as
possible, the death rates from cerebrovas-
cular lesions show variations for which
explanations must be sought. As pointed
out by Stallones (1965), there are socio-
cultural and environmental factors which,
in a manner not yet explained, are operat-
ing to produce the patterns of mortality
from cerebrovascular disease.

RHEUMATIC FEVER AND CHRONIC RHEUMATIC HEART DISEASE

A downward trend in morbidity and
mortality from rheumatic fever and chronic
rheumatic heart disease has been observed
in the United States and countries of West-

ern Europe since early in the twentieth
century. The beginning of the decrease
predates the introduction and extensive use
of antibiotic therapy for streptococcal in-
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fections and rheumatic fever. The trend
has been attributed to improvements in
socioeconomic conditions, with attendant
decreases in overcrowding and consequently
in the incidence of streptococcal infection,
to changes in the severity of the disease,
and to treatment reducing the gravity of
complications. Less is known about the
incidence of rheumatic fever and its pattern
in recent years in other parts of the world.

References are frequently made to the
differences in the incidence and severity of
rheumatic fever between areas of tropical
and temperate climate, of low and high alti-
tude, and of poor and good socioeconomic
conditions. Reasons for these differences
have been proposed but not clearly estab-
lished.

The wide variation in the characteristics
of the 12 cities in this Investigation makes
it possible to observe death rates under
varying conditions of climate, altitude, and
socioeconomic status, and of availability
of medical facilities.

Deaths from rheumatic fever and chronic
rheumatic heart disease in the age group
15-74 years include not only deaths due to
recent active disease but also those resulting

Bogotá ......................
Bristol .......................
Cali .........................
Caracas ......................
Guatemala City..............
La Plata .....................
Lima........................
Mexico City ..................
Ribeirao Préto ................
San Francisco ................
Santiago .....................
Sao Paulo ....................

161.6
198.6
129.4
159.5
69.7

157.8
113.2
116.9
134.1
220.0
122.0
164.2

154.6
76.7
96.3
85.6
60.9
68.9
67.0
88.1

108.1
76.8
73.9

120.0

from damage inflicted many years earlier.
The latter may be responsible for most of
the deaths. The changing incidence and sur-
vival rates over the past few decades in-
fluence age-adjusted death rates and the
curves of age-specific mortality. The ma-
jority of deaths of persons over 45 years of
age undoubtedly represent effects from dis-
ease which had its onset in a period before
the introduction of antibiotic therapy.

The age-adjusted death rates from rheu-
matic fever and rheumatic heart disease for
males range from 23.0 per 100,000 popula-
tion in Mexico City to 2.9 in Caracas
(Table 20 and Figure 18). For females the
corresponding variation is from a high rate
of 39.1 per 100,000 population in Mexico
City to 6.7 in Caracas. The two cities with
the highest altitude, Mexico City and
Bogotá, have the highest death rates. One
of the tropical cities, Caracas, has the
lowest death rate. Other cities with low
rates include La Plata and San Francisco,
both cities at sea level and with relatively
good socioeconomic conditions.

In all cities except Santiago the death
rate for females in this age group, 15-74
years, exceeded that of males. The smallest

1.05
2.59
1.34
1.86
1.14
2.29
1.69
1'33
1.24
2.86
1.65
1.37

13.0
10.9
7.9
2.9
8.1
8.0
8.5

23.0
9.7
7.4

15.7
7.6

30.4
11.9
11.1
6.7

16.9
9.3

12.6
39.1
18.0
9.8

12.4
16.2

0.43
0.92
0.71
0.43
0.48
0.86
0.67
0.59
0.54
0.76
1.27
0.47

4.

4

TABLE 20. Annual Age-Adjusted Death Rates from All Types of Heart Disease and from Rheumatic
Fever and Chronic Rheumatic Heart Disease per 100,000 Population at Ages 15-74 Years, by Sex, with
Ratios of Rates among Males to Those of Females, in Each City, 1962-1964

All types of heart disease Rheumatie fever and chronie rheumatie
City (400-443) heart disease (400-416)

Male Female Ratio Male Female Ratio
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FIG. 18. Annual Age-Adjusted Death
Rheumatic Fever and Chronic Rheun
Disease per 100,000 Population at -

Years, by Sex, in Each City, 1962-1964
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differences between the sexes were
in Santiago, Bristol, La Plata,
Francisco.

Figure 19 shows by sex for
age-specific death rates from all
heart disease combined and from :
fever and chronic rheumatic hear
Death rates from all types of hea
rise steadily with increasing age.
cities the curves by age for male
males are similar and at appr
the same level (for example, Bc
Cali). In others, the curves for
always at a higher level than fo
(Bristol, Caracas, La Plata, San ]
and Santiago), and in some the c
are large. In the remainder of t

' death rates for the two sexes unde:
of age are similar or those for fe
ceed those for males, but for per
45 years of age the rates for male
sistently higher. For males the hig
from all types of heart diseases
San Francisco and Bristol, the
Guatemala City and Lima. For fe

Rates from highest rates are observed in Bogotá and
atecs l5ar4 Sao Paulo, the lowest in Guatemala City

and Lima.
The patterns of rheumatic fever and

3D 40 rheumatic heart disease by age and sex are
quite different from those for all forms of
heart disease combined. In general, death
rates increased to the age group 45-54 years
and tended to level off at the older ages.
Exceptions include Bogotá and Mexico
City, the two cities where the rates are
highest. In most cities the age curves for
females remain above those for males. The
curves for all types of heart disease and
rheumatic heart disease are closer together
for females than for males, indicating that
among females the proportions classified as
rheumatic heart disease are larger than the
corresponding proportions among males.

observed For both sexes rheumatic heart disease at
and San the younger ages constitutes a larger pro-

portion of the total deaths than at the older

each city ages, where the two curves diverge.
types of Only 64 deaths in the 12 cities were as-

rheumatic signed to rheumatic fever (400-402), while
rt disease. 960 were classified as chronic rheumatic
,rt disease heart disease (410-416). The largest num-

In some bers of rheumatic fever deaths were ob-
es and fe- served in Bogotá (14), Mexico City (12),
oximately and Santiago (10). The incidence of severe
)gotá and rheumatic fever, if judged by mortality,
males are would appear to be greater in the cities
ir females where death rates from chronic rheumatic
Francisco, heart disease were also greater.
differences The most frequent lesion in both sexes
the cities, involved the mitral valve, either alone or
r 45 years in combination with other valves (Table
males ex- 21). According to coding rules of the In-
rsons over ternational Classification of Diseases, if
s are con- more than one valve is mentioned the as-
:hest rates signment is made in the following order:

occur in mitral, aortic, tricuspid, pulmonary. In
lowest in this study, in three out of every four deaths
imales the the mitral valve was involved. Involvement
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FIo. 19. Annual Age-Specific Death Rates from All Types of Heart Disease and from Rheumatic
Fever and Chronic Rheumatic Heart Disease per 100,000 Population from 15-74 Years, by Sex, in Each
City, 1962-1964
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of the aortic valve without the mitral valve
occurred in 11 per cent of the deaths of
males and in 4 per cent of the deaths of
females. Rheumatic disease of the tricuspid
valve was rare, and no deaths were attrib-
uted to rheumatic disease of the pulmonary
valve alone. The remaining groups of deaths
shown were also small, the largest being the
residual group of other rheumatic heart
disease (416), which includes deaths from
rheumatic heart disease without further
specification.

The additional information resulted in an
increase in the deaths assigned to rheumatic
fever and chronic rheumatic heart disease

RHEUMATIC FEVER AND CHRONIC RHEUsATIC REART DOISEASE (4-OO161

MALES

FEMALES

in all cities (Table 16 and Figure 13). In
Figure 20 the cities are arranged by size of
the final death rate from rheumatic fever
and chronic rheumatic heart disease. The
total number assigned to the group was
increased by 28 per cent, from 798 deaths
to 1,024 deaths (Table 22). Of the original
798 deaths from rheumatic fever and rheu-
matic heart disease, 151 were changed on
final assignment. Of these, 83 were assigned
to other forms of heart disease and 68 to
other diseases.

Added to the group of rheumatic fever
and chronic rheumatic heart disease were
377 deaths. Of these, 183 were transferred

1'

·f
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f



Chapter V. Cardiovascular Diseases 59

TABLE 21. Deaths* from Rheumatic Fever and
Chronic Rheumatic Heart Disease and Percentage
Distribution, by Sex and Type of Lesion, at Ages
15-74 Years, in 12 Cities, 1962-1964

Male Female
Type of lesion

Number Percentage Number Percentage

Total................. 359 100 674 100

Rheumatic fever (400-
402) .............. 24 6.7 40 5.9

Chronic rehumatie heart
disease involving:

mitral valve (410)... 259 72.1 509 75.5
aortic valve (411) .... 39 10.9 24 3.6
tricuspid valve (412). . 1 0.3 2 0.3
pulmonary valve (413) - -

Other rheumatio carditis
(414) ............. 6 1.7 28 4.2

Other rheumatic myo-
carditis (415) ...... 3 0.8 3 0.5

Other rheumatic heart
disease (416) ...... 27 7.5 68 10.1

*Weighted deaths to nearest integer.

FIG. 20. Number of Changes in Classification of
Deaths to Rheumatic Fever and Chronic Rheuma-
tic Heart Disease per 100 Final Assignments, in
Each City, 1962-1964

NUMBERE PER 100 FINAL ASSIGNMENTS

from other groups of heart disease anJ- 195
from other diseases. Relative to the final
assignments, the original classification in-
cluded 15 per 100 which were transferred

to other causes, and 37 per 100 of the deaths
finally assigned to the rheumatic group
were missed. By city, the ratios of deaths
excluded on review ranged from 8 per 100

TABLE 22. Original Classification and Final Assignments to Group of Rheumatic Fever and Chronic
Rheumatic Heart Disease, with Exclusions and Additions, at Ages 15-74 Years, in Each City, 1962-1964

Original classification Final assignment

Exclusions Additions
City _ Total*

Total
To other To From other From

Total heart other Total heart other
disease diseases disease diseases

12 cities ...............

Bogotá .................
Bristol ..................
Cal i ....................
Caracas ...
Guatemala City.
La Plata ...............
Lima ...................
Mexico Cityt............
Ribeirao Préto..........
San Francisco ...........
Santiago ................
Sao Paulo ...............

798

92
88
57
29
44
41
64

150
16
46
78
93

151.1

10.6
12.8
21.2
4.7

15.9
5.2
6.6

22.4
1.7
5.8

24.3
19.9

82.9

5.8
7.6

13.3
3.5
8.3
3.3
4.7
9.9
1.2
3.4

11.2
10.7

68.2

4.8
5.2
7.9
1.2
7.6
1.9
1.9

12.5
0.5
2.4

13.1
9.2

377.5

51.2
21.6
21.0
8.4

49.6
17.7
27.8
89.1
8.4

19.0
27.1
36.6

182.8

33.3
11.0
10.4
4.2

14.6
13.0
11.5
39.3
1.2

12.6
7.9

23.8

194.7

17.9
10.6
10.6
4.2

35.0
4.7

16.3
49.8
7.2
6.4

19.2
12.8

*Weighted deaths to nearest integer.
tExcludes 8.2 deaths with final assignment but no original classification.

1,024

133
97
57
33
78
54
85

217
23
59
81

110
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final assignments to 37 per 100. The per-
centage of final assignments not originally
in the group ranged from 22 in Bristol to
64 in Guatemala City. No apparent rela-
tionship exists in the 12 cities between the
percentages of diagnoses excluded on review
and the level of the death rate from rheu-
matic fever and chronic rheumatic heart

disease. Nor is there any correlation be-
tween the percentages of deaths finally
assigned to the group on the basis of addi-
tional information obtained and the level
of the death rates. Sizable increases in the
death rates were observed in most cities,
irrespective of the magnitude of the final
death rate.

ARTERIOSCLEROTIC HEART DISEASE

The high mortality from arteriosolerotic
heart disease, particularly among males in
middle life, is of increasing concern. In
the 12 cities more deaths were assigned to
this category than to any other category
of the International Classification of Dis-
eases. Of all male deaths 13.9 per cent were
due to this cause, whose importance may
be judged by comparing the number of
deaths (3,389) with the number due to
tuberculosis (1,322) or motor vehicle acci-
dents (1,108) or cancer of the lung and
bronchus (932). Among females arterio-
sclerotic heart disease caused fewer deaths,
1,550 (8.2 per cent of the total) and was
relatively less important, yet these deaths
were more numerous than the deaths of
females from tuberculosis (843 deaths) or
from the most common fatal cancer of
women, that of the cervix uteri (820
deaths). Of the total deaths from cardio-
vascular diseases, 43.9 per cent among
males and 24.9 per cent among females
were due to arteriosclerotic heart disease.

Age-Specific Mortality

The range in age-specific death rates from
arteriosclerotic heart disease was great in
males (Table 23 and Figure 21). The
cities had distinct levels of mortality pre-
vailing throughout the age span of 60 years.

Bristol and San Francisco had very high
rates, while Caracas, La Plata, and Sao
Paulo had similar high rates but definitely
lower than those in the two English-speak-
ing cities. In Guatemala City, the rate was
markedly lower than in all other cities.4

Beginning in the age group 25-34 years,
the death rates of San Francisco were ex-
ceedingly high.

Examination of the age-specific death
rates for females (Figure 22) does not re-
veal the pattern of consistently high or low
rates observed in the corresponding rates
for males. For three 10-year age groups
(25-54 years) Bogotá had the highest rates,
while San Francisco had the highest rates
in the two oldest age groups (55-64 and
65-74 years). Also of interest is the fact
that of the 12 deaths recorded in the age
group 15-34 years, five were in Bogotá.

In order to present clearly the differences
in the patterns of mortality by sex in the
cities, Figure 23 gives the death rates from
arteriosclerotic heart disease for four 10-
year age groups in the order of the male age-
adjusted death rates. The scales for the
four age groups differ as these death rates
increase rapidly by age. For the two
younger age groups, 35-44 and 45-54 years,

4No deaths were recorded for males 35-44 years
of age in Ribeiráo Pr6to, a city with a small popu-
lation.

f



TABLE 23. Annual Age-Specific Death Rates from Arteriosclerotic Heart Disease per 100,000 Population
from 15-74 Years, by Sex, in Each City, 1962-1964

Age group (years)
City _

15-24 25-34 35-44 45-54 55-64 65-74

Male

Bogotá ............................... 0.6 7.1 21.9 109.1 381.0 640.4
Bristol .............................. - 7.7 48.8 240.8 680.3 1,564.6
Cali ................................. 0.7 1.2 16.2 92.3 259.9 430.7
Caracas ............................... 1.7 7.9 38.5 121.5 474.1 827.1
Guatemala City ....................... - - 13.3 42.9 110.1 218.1
La Plata .............................. - 4.2 42.4 154.2 385.6 803.3
Lima ................................ 0.7 2.3 14.7 94.3 244.1 599.2
Mexico City ........................... 0.2 3.3 26.3 83.8 281.0 717.2
Ribeirao Préto ......................... - 6.3 - 80.4 240.3 512.0
San Francisco ......................... - 19.4 61.4 309.9 878.5 1,510.6
Santiago .............................. 1.9 13.9 74.8 370.1 830.8
Sao Paulo .............................. 5.5 41.2 120.4 396.7 915.7

Female

Bogotá .............................. 0.5 4.5 23.2 65.8 181.3 422.0
Bristol ................................ - - 19.5 32.4 149.3 640.0
Cali ................................. 0.7 12.1 20.6 110.6 153.9
Caracas .............................. 0.9 1.0 13.4 37.2 188.2 361.5
Guatemala City ....................... 4.8 10.1 55.3 88.4
La Plata .............................. - 0.9 1.3 19.8 115.7 354.0
Lima ................................ 0.7 - 5.9 26.4 87.3 255.1
Mexico City ........................... _ 0.7 7.1 31.0 101.5 295.3
Ribeirao Preto ........................ - - 3.4 13.4 137.6 443.0
San Francisco ......................... - - 10.6 51.8 212.4 723.4
Santiago .............................. 7.5 32.0 138.6 478.6
Sao Paulo ............................. 0.3 1.0 5.5 33.8 161.7 523.5

FIG. 21. Annual Age-Specific Death Rates from
Arteriosclerotic Heart Disease per 100,000 Popula-
tion from 25-74 Years of Males, in Each City,
1962-1964*
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FIG. 22. Annual Age-Specific Death Rates from
Arteriosclerotic Heart Disease per 100,000 Popu-
lation from 25-74 Years of Females, in Each City,
1962-1964*
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T'

FIG. 23. Annual Age-Specific Death Rates from Arteriosclerotic Heart Disease per 100,000 Popula-
tion for Four Age Groups from 35-74 Years, by Sex, in Each City,* 1962-1964
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the death rates of females are low and do
not show a significant relationship to those
of males in the same city. The female rates
in Bogotá are higher than in the other cities.
For the two older age groups, 55-64 and
65-74 years, the female rates, although
much lower than the male rates, appear to
show some similarity-especially in the age
group 65-74 years, for which the rates are
higher for San Francisco and Bristol in both
males and females. The death rate for fe-
males in Bogotá was consistently one of the
highest in each age group. The fact that the
age-adjusted rate for females in Bogotá
(46.4 per 100,000 population) was over
twice the rate in Cali (20.5 per 100,000 pop-
ulation), a second city in Colombia, indi-
cates a field for further investigation. One
possibility is that this finding of high rates
in females may be related in some way to
the high altitude of Bogotá.

The age-adjusted death rates per 100,000

population of males varied from 26.1 in
Guatemala City to 191.2 in San Francisco
(Table 24 and Figure 24). Although the

TABLE 24. Annual Age-Adjusted Death Rates
from Arteriosclerotic Heart Disease and Degen-
erative Heart Disease at Ages 15-74 Years, by Sex,
in Each City, 1962-1964

Male Female

City Arterio- Degen- Arterio- Degen-
selerotic erative sclerotic erative

heart heart heart heart
disease disease disease disease
(420) (421-422) (420) (421-422)

Bogotá ..... 78.0 17.4 46.4 17.6
Bristol......... 162.8 8.2 46.4 3.6
Cali........... 54.7 5.1 20.5 5.2
Caracas........ 98.5 36.4 38.2 17.0
Guatemala City 26.1 11.5 10.4 11.7
La Plata....... 93.8 17.4 27.1 9.1
Lima......... 60.8 12.2 22.4 7.3
Mexico City.. 69.3 4.6 26.0 4.6
Ribeirao Preto.. 53.0 13.7 31.9 12.5
San Francisco. 19]1.2 5.2 56.0 2.2
Santiago ...... 77.4 8.2 36.7 5.4
Sao Paulo...... 95.0 15.9 40.6 13.1
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Chapter V. Cardiovascular Diseases 63

FiG. 24. Annual Age-Adjusted Death Rates from
Arteriosclerotic Heart Disease and Cerebral Em-
bolism and Thrombosis per 100,000 Population
of Males at Ages 15-74 Years, in Each City,* 1962-
1964

FIG. 25. Annual Age-Adjusted Death Rates from
Arteriosclerotic Heart Disease and Cerebral Em-
bolism and Thrombosis per 100,000 Population of
Females at Ages 15-74 Years, in Each City,* 1962-
1964
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* Excluding Ribeirao Préto.

variation was less for females, from 10.4
in Guatemala City to 56.0 in San Francisco,
it was still remarkable (Figure 25).

The sex ratios of death rates from arterio-
sclerotic heart disease differed widely by
age group (Figure 26). These ratios are
as follows for three 10-year age groups:

La Plata
Bristol
Ribeiráo Preto
San Francisco
Cali
Guatemala City
Lima
Sao Paulo
Caracas
Mexico City
Santiago
Bogotá

45-54 55-64
years years

7.8 3.3
7.4 4.6
6.0 1.7
6.0 4.1
4.5 2.3
4.2 2.0
3.6 2.8
3.6 2.5
3.3 2.5
2.7 2.8
2.3 2.7
1.7 2.1

65-74
years

2.3
2.4
1.2
2.1
2.8
2.5
2.3
1.7
2.3
2.4
1.7
1.5

For the age group 45-54 years, the first
group with sufficient deaths to give stable
rates, the ratios of the male rates to those
of females were more than 7 for La Plata
and Bristol. Such high ratios are unusual.

* Excluding Ribeirao Preto.

In 1962 the comparable ratios from official
statistics were 4.6 for the United States
and 6.0 for England and Wales. Although
Bristol and San Francisco had high ratios
and high death rates in males, in several
other cities a high ratio did not imply high
mortality. The range of the ratios was
less for the next age group (55-64 years),
and for the last age group (65-74 years)
the sex ratios were much more similar, the
highest being 2.8. Thus, with increasing
age the sex ratios of death rates from this
cause in these populations, with very dif-
ferent levels of mortality, come progres-
sively closer together.

This tendency for age-specific death rates
by sex to become more closely correlated
with advancing age was noted also by Sauer
et al., (1966) in their analysis of mortality
during 1950-1959 in Georgia and North
Carolina. Thus, at ages 45-54 years, death
rates from coronary heart disease of males
and females in 33 economic areas correlated
less (0.54) than at ages 65-74 years (0.89).

Epstein (1966) studied the changes in
death rates from arteriosclerotic heart dis-
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64 Patterns of Urban Mortality

FIG. 26. Ratio of Male Death Rates from
Arteriosclerotic Reart Disease to Female Death
Rates, by Age Group from 45-74 Years, in Each
City,* 1962-1964

AGE GROUP IN YEARS

*Excluding Ribeirlo Préto.

ease by age between 1950 and 1960 for
several countries, using official data. In
several European countries and in Canada
and the United States, the death rates
showed a marked increase in males 35-64
years of age, while in general there were
decreases in the comparable age groups of
females. The sex ratios in these age groups
have thus tended to become more divergent
during the recent time interval.

These findings indicate complex etiolog-
ical relationships. At younger ages the
determinants of mortality operated at
widely differing levels of intensity from
city to city, and the factor or factors which
determined the magnitude of the male death
rate were not affecting females to the same
extent. But with advancing age men and
women appeared to become progressively

subject to influences common to both.
Eventually, at the oldest ages studied,
although the intensity at which the factors
operated differed as widely from city to
city as at younger ages, the sexes were
always affected in a more constant way,
men being about twice as likely to die of
arteriosclerotic heart disease as women.

Cerebral thrombosis (the main compo-
nent of 332) and coronary heart disease
(420) are manifestations of atherosclerotic
processes. The age-adjusted death rates
from these two causes are shown together
for males in Figure 24 and for females in
Figure 25. Ribeiráo Preto has been excluded
because of its small population and the like-
lihood, explained earlier, that some of the
deaths attributed to cerebral embolism and
thrombosis (332) were in fact due to Cha-
gas' cardiopathy. The relationships are not
clear. San Francisco and Bristol have high
rates and Cali and Guatemala City have
low rates for both conditions for both sexes.
Of the two English-speaking cities, San
Francisco has the higher rates from arterio-
sclerotic heart disease and Bristol from
cerebral embolism and thrombosis. For
females Bogotá had a high rate from cere-
bral embolism and thrombosis, as well as a
high rate from arteriosclerotic heart disease.

Variables which might be studied in rela-
tion to these death rates from arterio-
sclerotic heart disease are socioeconomic
status, occupation, cholesterol levels, and
glucose tolerance. From this Investigation
analyses can be made of mortality in rela-
tion to occupation and socioeconomic status.
The levels of serum cholesterol have been
reported to be much lower in persons living
in the rural area in Guatemala than in the
United States (Scrimshaw et al., 1957).
Strictly comparable data would be useful
from the 12 cities.
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Chapter V. Cardiovascular Diseases 65

Epstein (1967) has pointed out that "it
is likely that the major geographic differ-
ences in coronary heart disease frequency
are mostly due to differences in the con-
sumption of saturated fats but that a high
intake of sucrose, coupled with a high satu-
rated fat intake, excess of calories and lack
of exercise, have an added detrimental ef-
fect." As has been pointed out (Nutrition
Reviews, 1967) longitudinal studies of the
incidence of coronary heart disease in in-
dividuals who have lowered dietary fat
intake are needed as the basis for preven-
tion. Thus, investigation of food intake,
as well as of cholesterol and hyperglycemia,
is indicated.

Diagnostic Evidence

An assessment has been made to ascertain
how well supported were the diagnoses of
arteriosclerotic heart disease in the material
from the two cities having the highest death
rates from this cause, Bristol and San

Francisco. Questionnaires in which the
medical referees assigned weights of 4, 5,
or 6 to arteriosclerotie heart disease were
selected, since these represented 95.2 per
cent of the total weighted deaths assigned
to this cause. Four groups were established,
as follows: (1) autopsy; (2) death oc-
curred in a hospital, but no autopsy was
performed; (3) death did not occur in a
hospital and no autopsy was performed,
but there was a record of hospitalization
during the last year of life; (4) remainder.

The results are given in Table 25 by age
group and sex. In the age range 15-64
years the proportions with autopsies were
high for both sexes in both cities (60.0-69.9
per cent), whereas the proportions with no
supporting evidence for the diagnosis were
relatively low (7.6-16.9 per cent). In the
older age group, however, the frequency of
autopsy was lower in both cities for males
and females. The two cities differed in the
frequency of autopsies and of hospitaliza-

TABLE 25. Deaths from Arteriosclerotic Heart Disease at Ages 15-64 Years and 65-74 Years, by Sex,
with Percentages by Type of Diagnostic Evidence, in Bristol and San Francisco, 1962-1964

Percentage by diagnostie group

City and age group Deaths*
Death Previous

Total Autopsy in hospitaliza- Remainder
hospital tion

Male

Bristol
15-64 years ........ 366 100 69.1 8.5 10.1 12.3
65-74 years ........ 306 100 51.3 9.5 13.4 25.8

San Francisco
15-64 years ........ 396 100 67.9 17.9 6.6 7.6
65-74 years ........ 297 100 38.7 18.3 16.8 26.2

Female

Bristol
15-64 years ........ 83 100 69.9 6.0 7.2 16.9
65-74 years ........ 191 100 60.3 21.9 8.1 9.8

San Francisco
15-64 years ........ 90 100 60.0 22.2 5.6 12.2
65-74 years ........ 162 100 50.0 31.5 8.6 9.9

*Weights of 4, 5, or 6.
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tion for those who died from arteriosclerotic
heart disease. Two general conclusions may
be drawn: (1) in both cities mortality from
arteriosclerotic heart disease is better
founded on supporting evidence under the
age of 65 years than it is over that age in
males but not in females; and (2) in broad
terms the adequacy of diagnosis is similar
in the two cities.

Place of Death

Most of the deaths from arteriosclerotic
heart disease among both males and females
occurred at home. Deaths in hospitals or

other institutions were much less frequent,
and deaths occurring in public places, at
places of work, or in transit to the hospital
were comparatively uncommon (Tables 26
and 27). In both sexes in each age group
about one-third of these deaths took place
in hospitals. Among males, more than 60
per cent of the deaths in nine cities occurred
at home, and the proportions were even
higher among females than among males in
nine cities. In San Francisco slightly more
than half the deaths of both males and fe-
males occurred in hospitals. It is surpris-
ing that the only city in which the pro-

TABLE 26. Deaths from Arteriosclerotic Heart Disease, with Percentages, by Place of Death and Sex,
at Ages 15-74 Years, in Each City, 1962-1964

Deaths* Percentage
City

Total | Home Hospital Elsewhere Total Home Hospital Elsewhere

Male

12 cities ................. 3,221 1,900 1,034 287 100 59.0 32.1 8.9

Bogotá.................. 167 106 50 11 100 63.5 29.9 6.6
Bristol .................. 672 424 154 94 100 63.1 22.9 14.0
Cali ..................... 115 71 36 8 100 61.7 31.3 7.0
Caracas................. 228 122 83 23 100 53.5 36.4 10.1
Guatemala City.......... 60 30 27 3 100 50.0 45.0 5.0
La Plata ................. 322 231 77 14 100 71.7 23.9 4.4
Lima ................... 202 125 71 6 100 61.9 35.1 3.0
Mexico City ............. 194 120 44 30 100 61.9 22.7 15.5
Ribeirao Préto ........... 37 25 11 1 100 67.6 29.7 2.7
San Francisco ........... 693 282 353 58 100 40.7 50.9 8.4
Santiago................ 177 114 47 16 100 64.4 26.6 9.0
Sao Paulo ............... 354 250 81 23 100 70.6 22.9 6.5

Female

12 cities ................ 1,418 885 477 56 100 62.4 33.6 3.9

Bogotá ................. 131 84 42 5 100 64.1 32.1 3.8
Bristol .................. 274 171 83 20 100 62.4 30.3 7.3
Cali .................... 47 32 11 4 100 68.1 23.4 8.5
Caracas ................. 115 56 52 7 100 48.7 45.2 6.1
Guatemala City ......... 31 17 14 - 100 54.8 45.2
La Plata ................ 107 80 25 2 100 74.7 23.4 1.9
Lima ................... 86 64 21 1 100 74.4 24.4 1.2
Mexico City ............. 92 73 17 2 100 79.3 18.5 2.2
Ribeirao Préto ........... 24 13 9 2 100 54.2 37.5 8.3
San Francisco ........... 252 110 136 6 100 43.7 54.0 2.4
Santiago................ 111 80 29 2 100 72.1 26.1 1.8
Sao Paulo ............... 148 105 38 5 100 70.9 25.7 3.4

*Weights of 4, 5, or 6.
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TABLE 27. Deaths from Arteriosclerotic Heart Disease, with Percentages, by Place of Death and Sex,
by Age Group from 15-74 Years, in 12 Cities, 1962-1964

Deaths* Percentage
Age group

(years)
(yHome Hospital ars) Total Home Hospital Elehere Total oe Hospital Elsewhere

Male

15-54 ....................... 803 459 251 93 100 57.2 31.3 11.6
55-64 ...................... 1,200 670 419 111 100 55.8 34.9 9.2
65-74 ....................... 1,218 771 364 83 100 63.3 29.9 6.8

Female

15-54 ....................... 230 135 83 12 100 58.7 36.1 5.2
55-64 ...................... 427 277 128 22 100 64.9 30.0 5.2
65-74 ...................... 761 473 266 22 100 62.2 35.0 2.9

*Weights of 4, 5, or 6.

portions of both sexes dying in hospitals
approach the percentages in San Francisco
should be Guatemala City, the city with
the lowest death rates from arteriosclerotic
heart disease.

Arteriosclerotic heart disease proving
fatal in places other than the home or hos-
pital accounted for no more than 15.5 per
cent of the male deaths and 8.5 per cent of
female deaths in any city. Among males
in the combined experience (Table 27) the
proportion of deaths which occurred outside
the home or hospital declined with age,
from 11.6 per cent at 15-54 years to 6.8
per cent at 65-74 years. Among females the
proportions of such occurrences were only
about half the corresponding proportions
in males in each of the three age groups.

In general, the data for the separate cities
show similar trends with age. Among males
the highest proportion dying outside the
home or hospital was in Mexico City at 55-
64 years (25 per cent). Of the deaths among
females the highest proportion noted was
in the same age group in Bristol (17 per
cent).

The data may be affected by local prac-
tice regarding the certification of the fact
of death; for example, when there is doubt

whether death occurred before or after the
person arrived at the hospital. A compre-
hensive review of the individual question-
naires is planned in order to study in detail
the time sequence of fatal arteriosclerotie
heart disease. Sudden death due to this
disease is a subject receiving increasing
attention, especially deaths certified by
medical examiners. The need for obtaining
a true picture of all sudden deaths from
cardiovascular diseases in a community
has often been pointed out. Kuller (1966)
has recently reviewed the epidemiological
and clinical studies in the literature. The
records collected in this Investigation
should be of value in shedding light on this
problem.

Frequency of Atherosclerotic Lesions

In the original planning for the Investiga-
tion efforts were made to include the same
cities as in the International Atherosclerosis
Project, in order to study the relationship
of atherosclerotic lesions in autopsied per-
sons to mortality from arteriosclerotic heart
disease. Eight cities in Latin America were
included in both projects. Although, in the
United States, San Francisco was the city
included in the Investigation of Mortality
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and New Orleans in the Atherosclerosis
Project, these cities nevertheless provide a
basis for comparison with the Latin Ameri-
can cities. Mortality from coronary heart
disease in the two metropolitan areas which
include these cities was known to be very
high in the years 1949-1951 and signifi-
cantly above average for white males 45-64
years of age in the United States (Enterline
et al., 1960). According to official data for
1959-1961, the death rates in these areas
were also high, with the rate in New Orleans
exceeding that in San Francisco (Krueger,
1967).

Several indices have been developed in
the International Atherosclerosis Project
to express the prevalence of arterial disease.
Each of them can be compared with the
death rates from cardiovascular diseases.
Thus, Tejada et al. (1967) compare the
mean percentage of intimal surface involved
with raised atherosclerotic lesions in the
coronary arteries with the death rates from
arteriosclerotic heart disease for eight cities
in Latin America and one in the United
States for males in the two age groups 45-
54 years and 55-64 years. This index was

much higher in New Orleans than in the
Latin American cities, and the death rate
from this cause was higher in San Francisco
than in the Latin American cities. They
conclude: "Agreement between the ranks
of raised atherosclerotic lesions and mortal-
ity rates for the cities are close with the
exception of Bogotá, which consistently
ranks very low in arterial lesions, but in-
termediate in death rates."

The disparity in death rates of males is
well marked even at younger ages, as is
the difference between populations in the
frequency of atheroselerotic lesions. Death
rates from arteriosclerotic heart disease for
males are compared by 10-year age groups
from 15-64 years with the autopsy findings
in five cities in which 500 or more autopsies
were performed (Table 28 and Figure 27).
The index used to express the severity of
the disease process is the mean percentage
of intimal surface involved with raised
atherosclerotic lesions in the left anterior
descending coronary artery in males who
died of accidents, cancer, infections, and
selected miscellaneous causes (Tejada et al.,
1967). Adjusted for age, mortality from

TABLE 28. Annual Death Rates from Arteriosclerotic Heart Disease per 100,000 Population (1962-
1964) and Mean Percentage of Intimal Surface Involved with Raised Atherosclerotic Lesions in Left
Descending Coronary Artery* (1960-1965) of Males in 10-Year Age Groups from 15-64 Years, in Five
Cities

Death rates from arteriosclerotie heart disease Mean percentage of intimal surface involved with
per 100,000 population raised atherosclerotic lesions in left anterior

descending coronary artery
Age group

(years)
Guate- San- SAo San Guate- San- Sao New
mala Lima tiago Paulo Fran- mala Lima tiago Paulo Orleans
City cisco City (white) (white)

Total age-
adjustedt.. 17.8 37.5 45.1 59.8 134.5 3.9 5.2 6.3 7.8 15.8

15-24 ..... - 0.7 - - - 0.6 0.4 0.7 0.9 2.1
25-34 ..... - 2.3 1.9 5.5 19.4 2.4 2.5 3.1 4.2 13.6
35-44 ..... 13.3 14.7 13.9 41.2 61.4 4.9 5.5 8.0 10.8 21.5
45-54 ..... 42.9 94.3 74.8 120.4 309.9 8.0 13.6 14.1 18.3 32.5
55-64 .... 110.1 244.1 370.1 396.7 878.5 11.8 18.0 20.4 21.0 35.0

*Taken from Tejada et al. (1967).
tAdjusted to standard population used in Inter-American Investigation of Mortality, 15-64 years.

s.
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FIG. 27. Annual Death Rates from Arteriosclero-
tic Heart Disease per 100,000 Population (1962-
1964) and Mean Percentage of Intimal Surface
Involved with Raised Atherosclerotic Lesions in
Left Descending Coronary Artery * (1960-1965) of
Males by Age Group from 25-64 Years in Five
Cities
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arteriosclerotic heart disease in the city of
the United States (134.5 per 100,000 popu-
lation) was twice the second highest death
rate, that of Sáo Paulo, and over seven
times the rate of Guatemala City. Similar
ratios are found in the age-adjusted per-
centages for atherosclerotic lesions. The
marked difference in the prevalence of
arterial lesions was seen as early as 25-34
years. Other indices, if compared with the
death rates, would probably show a similar
parallelism. The authors point out that a
striking feature of the results of their com-
parisons is the consistency with which the
population groups can be ranked by any of
the measurements of atherosclerotic lesions
(with the exception of fatty streaks).

This preliminary examination of the re-
sults of the two studies establishes the
existence of a relationship between the
frequency of atherosclerotic lesions in an
urban population and mortality from arte-
riosclerotic heart disease in males. More

detailed analyses are needed. For example,
the frequency distributions of arterial le-
sions, from which the means were derived,
may well prove informative when related
to death rates. Further studies may help
to disentangle the complex relationships
between intimal damage, coronary artery
stenosis, myocardial infarction, and humoral
factors in the production of thrombosis, on
the one hand, and mortality, on the other.

Changes in Classification

In Table 29 the exclusions from and
additions to the numbers originally clas-
sified to arteriosclerotic heart disease are
expressed for each city. Figure 28 presents
the changes per 100 final assignments, with
the cities arranged in descending order by
the death rate on the final assignment. In
three cities, San Francisco, Caracas, and
Cali, the numbers of deaths decreased with
the use of the additional information. Ori-
ginal classifications were 14, 9, and 28
per cent in excess of the final assignments
in these cities. In the remaining cities, with
the exception of Ribeiráo Preto, more
deaths were assigned to arteriosclerotic
heart disease as the result of the Investiga-
tion. By city, original classifications ranged
from 3 to 23 per cent less than the final
numbers. For all cities combined, original
classifications were only 2 per cent less than
the number finally assigned. Exclusions
from the original numbers (808 deaths)
were 93 less than the additions (901 deaths).

Despite the wide variation in the death
rates from arteriosclerotic heart disease,
particularly for males, there is no evidence
of a tendency to overdiagnose the disease
in communities where the disease is most
frequent. By city the exclusions expressed
per 100 final assignments varied from 10 in
Bristol to 47 in Cali, with a mean of 16.

Additions to arteriosclerotic heart disease

,_
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TABLT 29. Original Classifications and Final Assignments to Arteriosclerotic Heart Disease, with
Exclusions and Additions, at Ages 15-74 Years, in Each City, 1962-1964

Original classification Final assignment

Exclusions Additions
City

Total Total*
To other To From other From

Total heart other heart other Total
disease diseases disease diseases

12 cities .......... 4,835 808.4 263.0 545.4 340.6 560.2 900.8 4,927

Bogotá ........... 246 32.0 16.3 15.7 52.2 42.4 94.6 309
Bristol ............ 957 100.5 39.6 60.9 79.0 50.6 129.6 986
Cali .............. 255 93.5 44.8 48.7 17.5 20.1 37.6 199
Caracas ........... 394 66.0 17.2 48.8 12.9 18.8 31.7 360
Guatemala City... 89 17.8 6.2 11.6 4.8 21.8 26.6 98
La Plata .......... 392 58.0 24.5 33.5 28.6 78.7 107.3 441
Lima ............. 294 42.7 12.6 30.1 6.7 46.0 52.7 304
Mexico Cityt ...... 227 43.7 15.9 27.8 21.2 89.5 110.7 294
Ribeiráo Preto ..... 68 18.2 4.8 13.4 7.5 10.2 17.7 68
San Francisco ..... 1,138 196.5 41.2 155.3 18.5 41.0 59.5 1,001
Santiago.......... 276 59.0 14.3 44.7 28.4 81.7 110.1 327
Sao Paulo ......... 499 80.5 25.6 54.9 63.3 59.4 122.7 541

*Weighted deaths to nearest integer.
tExcludes deaths with no original classification.

per 100 final assignments range from 6 in
San Francisco to 38 in Mexico City, with an
average of 18 for all cities combined. The
three cities with relatively the fewest addi-
tional deaths assigned to arteriosclerotie
heart disease had the first, second, and

FIG. 28. Number of Changes in Classification of
Deaths to Arteriosclerotic Heart Disease per 100
Final Assignments, in Each City, 1962-1964
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fourth highest rates. This is the only indi-
cation that an increase in assignments is
more likely when rates are low. For the
other cities no relationship appears to exist.

Of the 808 exclusions from arteriosclerotie
heart disease in the 12 cities, one-third were
assigned to other types of heart disease,
the largest number going to hypertensive
heart disease (12 per cent). Nine per cent
were changed to diabetes, 8 per cent to
cerebrovascular disease, 7 per cent to other
hypertensive and circulatory disease, 6 per
cent to respiratory diseases, 11 per cent to
ill-defined causes, and 27 per cent to other
diseases. By city these reclassifications
showed considerable scatter. For instance,
of the deaths excluded in Caracas 21 per
cent were assigned to diabetes and 16 per
cent to degenerative heart disease. In
Bristol the highest percentages of exclusions
were transferred to hypertensive heart
disease (14 per cent) and respiratory dis-
eases (13 per cent). In Cali 29 per cent

1
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went to hypertensive heart disease and 17
per cent to ill-defined categories.

In San Francisco, of the 1,138 deaths
originally classified as arterioselerotic heart
disease, 196 were transferred to other causes.
Of these changes 45 per cent were moved to
other cardiovascular diseases (other hyper-
tensive and other circulatory diseases, 25
deaths; vascular lesions, 23; hypertensive
heart disease, 16; rheumatic heart disease,
7; degenerative heart disease, 4; and other
diseases of heart, 15). Respiratory diseases
and diabetes each acquired 15 deaths from
those originally classified as arteriosclerotic
heart disease. Nineteen deaths were placed
in ill-defined categories and 59 transferred
to diseases other than those mentioned.

The original classification of deaths added
to arteriosclerotic heart disease was also
variable by city. For all cities combined
10 per cent were taken from diabetes, and
almost the same percentage was transferred
to diabetes. However, by city the exclu-
sions from and additions to diabetes did
not usually counterbalance. Five per cent
of the deaths added to arteriosclerotic heart
disease came from cerebrovascular lesions
and 38 per cent from other types of heart
disease, the largest proportion coming from
other diseases of heart (430-434). Fourteen
per cent were moved from other hyperten-
sive and circulatory diseases and 8 per cent
from respiratory diseases. Ten per cent were
added from ill-defined causes, principally
described by symptoms referable to the
cardiovascular system.

In Bristol the largest number of additions
to arteriosclerotic heart disease, 34 per cent,
came from hypertensive heart disease and
another 16 per cent from degenerative heart
disease. In Cali the largest percentage
was taken from other diseases of heart.

TABLE 30. Changes per 100 Final Assignments
to Arteriosclerotic Heart Disease for Three Age
Groups from 15-74 Years, by Sex, in San Francisco,
1962-1964

Male Female

Age Per 100 final Per 100 final
group Final assignments Final assignments

(years) assign- assign-
ments ments

Exclu- Addi- Exclu- Addi-
sions tions sions tions

15-34 6 - - - - -

35-54 122 14.7 2.8 23 22.7 13.5
55-74 599 18.1 5.5 250 27.1 8.4

In Caracas 24 per cent were from degenera-
tive heart disease; in San Francisco the
largest percentage (18) was transferred
from diabetes; and in Santiago 25 per cent
of the additions were originally in other
hypertensive and circulatory disease.

Analysis of the changes have not been
made as yet in relation to age and sex
for all cities. However, for San Francisco,
the city with the highest death rate from
arteriosclerotic heart disease, Table 30
shows the exclusions and additions expressed
per 100 final assignments by age and sex.
The numbers of changes per 100 final as-
signments, both exclusions and additions,
were greater for females than for males.
The proportions increased slightly up to
the oldest age groups for males.

As befits its importance as a cause of
death, arteriosclerotic heart disease has
been considered at some length. In another
section of this chapter reference is made to
frequency of hypertension in deaths from
this cause, and the relationship with dia-
betes mellitus is examined in Chapter XIII.
Other aspects of the natural history of fatal
arteriosclerotic heart disease as found in
the records from the 12 cities may also be
studied.



72 Patterns of Urban Mortality

DEGENERATIVE HEART DISEASE

Two categories are included under this
title: chronic endocarditis not specified as
rheumatic (421) and other myocardial de-
generation (422), the former being assigned
as the cause of 132 deaths and the latter of
660 deaths in the combined material. The
age-adjusted death rates are given in Table
24, with the rates for arteriosclerotic heart
disease.

The age-adjusted death rates from degen-
erative heart disease among males varied
from 4.6 per 100,000 population in Mexico
City to 36.4 in Caracas-a rate nearly eight
times as high. Bristol, Cali, San Francisco,
and Santiago had low rates, less than 10 per
100,000 population, but the rate in Caracas
was more than twice the next highest rate
(17.4) in Bogotá and La Plata. Female
rates varied from 2.2 per 100,000 population
in San Francisco to 17.6 in Bogotá, and
low rates were recorded, as for males, in
Bristol, Cali, Mexico City, and Santiago.

The difficulty of deciding in some cases,
particularly at older ages, whether the cause
of death should be assigned to arterio-
sclerotic or to degenerative heart disease is
pointed out in discussing the operation of
the weighting system (Chapter XVI). De-
spite this uncertainty, there seem to be dis-
tinct differences in the pattern of mortality
from these two causes. Thus, in half the
cities the age-adjusted death rates for de-
generative heart disease were similar for
males and females, and in none were the
differences by sex statistically significant.
No such similarity between males and fe-
males in mortality from arteriosclerotic
heart disease was found in any city. These
differences in sex ratios are also seen in the
age-specific ratios in the combined data.

The sex ratios for three age groups were as
follows:

45-54 years
55-64 years
65-74 years

Arterio-
sclerotic
heart
disease

4.1
3.1
2.1

Degenera-
tive

heart
disease
1.2
1.9
1.2

In each age group the ratio is higher for
arteriosclerotic than for degenerative heart
disease; and whereas the former ratio be-
comes progressively smaller with advancing
age, there is less change in the latter ratio.
Two further points may be noted. First,
the level of mortality from degenerative
heart disease in a city was not a good indi-
cation of the level of mortality from arterio-
sclerotic heart disease. For example, the
male death rates from arteriosclerotic heart
disease differed widely in Cali and San
Francisco, and in Bristol and Santiago,
two pairs of cities with similar rates for
degenerative heart disease. Second, when
the cities are compared on the basis of
mortality from these two causes combined,
the range of variation, though not as great
as for arteriosclerotic heart disease alone, is
still considerable. Among males there is a
fivefold difference between the rate in Gua-
temala City (37.6 per 100,000 population)
and the rate in San Francisco (196.4),
and among females a threefold difference
between Guatemala City (22.1) and Bogotá
(64.0). Thus, the widely varying levels of
mortality cannot be explained by diagnostic
transfers within the composite group of
arteriosclerotic and degenerative heart dis-
ease.

Large as these disparities are, when
death rates from arteriosclerotic and de-
generative heart disease are considered

iL
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together, they are very much less than the
differences in the corresponding death rates
by age and sex of the United States and
Mexico in 1954 (Puffer and Verhoestraete,
1958). As may be seen from Figure 1, the
national rates showed differences of the
order of 20 times, not three or five times, as
in the present material. The earlier data
refer to whole countries, and an urban-rural
gradient, such as that noted by Enterline
et al. (1960) and by Chase (1963) in the
United States, may have been principally
responsible for the wide difference in rates
for the two countries. More data are needed
on urban-rural contrasts in Latin America.

One city, Caracas, had an unusually high
age-adjusted death rate from degenerative
heart disease among males, and the age-
specific rates for the four 10-year age groups
from 25-64 years were much higher than in
all the other cities (with one minor excep-
tion). Apart from the two cities in Brazil,
Caracas had the highest death rate from
Chagas' cardiopathy; it is possible that at
least part of the excess death rate from
degenerative heart disease at younger ages
represents mortality from the specific
cardiopathy which could not be differen-
tiated from degenerative heart disease be-
cause of lack of diagnostic information.

OTHER DISEASES OF HEART

The group of other disc
(430-434) comprises diver
some, such as subacute bact
ditis, are well-defined clinic
logical entities, while others
gestive heart failure are syr
than diseases in the acceptec
dition, poorly specified causes
as heart disease, are assignec
The numbers of deaths by c
combined material of the 12
follows:

Acute and subacute endo-
carditis (430)

Acute myocarditis not spe-
cified as rheumatic (431)

Acute pericarditis speci-
fied as nonrheumatic
(432)

Functional disease of heart
(433)

Other and unspecified dis-
eases of heart (434)

For the group as a whole, 1
death rates by sex in the co:

eases of heart ence differed little, the age-adjusted rate
se conditions; for males (12.5 per 100,000 population)
terial endocar- being only slightly higher than the rate
cal and patho- for females (10.3). The age-adjusted rates
3, such as con- by city for males and females combined
idromes rather varied from 3.4 per 100,000 population in
1 sense. In ad- San Francisco to 28.6 in Cali-a range of
s of death, such more than eight times (Table 31 and Figure
1 to this group. 29). Lima and Bristol also had low rates,
category in the while mortality in Bogotá was almost as
cities were as high as in Cali.

Acute and subacute endocarditis was a
Male Female rare cause of death, the crude rates being

0.6 per 100,000 population for males and 0.4
21 14 for females in the combined material. In

1 3 all cities except Ribeiráo Preto at least one
death was assigned to this cause, the largest
number being 5 in Sáo Paulo.

3 4 Acute myocarditis and pericarditis speci-

64 75 fied as nonrheumatic were even more rare,
there being only 11 deaths recorded in all

348 344 cities. These two categories when used by
the age-specific the medical referees were almost always
mbined experi- given as "minor" weights, and in three cities
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TABLE 31. Annual Age-Adjusted Death Rates
from Other Diseases of Heart per 100,000 Population
at Ages 15-74 Years, by Sex, in Each City, 1962-
1964

City Total Male Female

Cali ................ 28.6 29.0 28.6
Bogotá .............. 28.4 30.0 27.0
Ribeirao Preto ........ 18.3 13.7 20.9
Sao Paulo ............ 16.2 17.8 15.1
Guatemala City ....... 14.6 17.3 12.6
La Plata ............. 10.0 15.3 5.1
Caracas .............. 8.4 8.9 8.0
Mexico City .......... 7.6 8.9 6.8
Santiago ............ 7.0 8.5 5.9
Lima ................ 4.5 5.6 3.5
Bristol ............ .. 4.4 4.2 4.6
San Francisco ........ 3.4 4.5 2.5

FIG. 29. Age-Adjusted Death Rates from Other
Diseases of Heart per 100,000 Population at Ages
15-74 Years, in Each City, 1962-1964
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(Bristol, Cali, and Caracas) they were not
employed at all. The largest number of
deaths was 4 in Lima.

Functional disease of heart was encount-
ered in all cities. In Ribeirao Preto there
were 4 deaths, and from 5 to 12 deaths
occurred in each of eight other cities. In
Caracas and Sao Paulo 16 and 18 deaths,
respectively, were assigned to this category;
in La Plata, 34 deaths. Disorders of con-
duction and disturbances of rhythm are
characteristic features of Chagas' cardio-
pathy, known to occur in these latter three
cities. It is possible, therefore, that some
of the deaths assigned to this category were
in fact due to chronic Chagas' disease.

Other and unspecified diseases of heart
were by far the largest single category,
accounting for nearly 80 per cent of the
deaths assigned to the group. Syndromes
such as congestive heart failure, left ven-
tricular failure, and cor pulmonale, and
ill-defined terms such as enlarged heart,
organic heart disease, and heart disease not
otherwise specified, are included. Deaths
assigned to this category therefore imply a
lack of sufficient data on which to base
more definitive diagnoses. Two subcate-
gories refer to rather more specific condi-
tions, but these-kyphoscoliotic heart dis-
ease and nonrheumatic chronic pericarditis
-accounted for only 26 deaths in the total
material. Of the 666 deaths assigned to the
other three fourth-digit categories, more
than half (58 per cent) occurred in three
cities: Bogotá (136 deaths), Cali (142
deaths), and Sáo Paulo (109 deaths), with
an additional 72 deaths recorded in Guate-
mala City. In Bristol, La Plata, and Mexico
City between 30 and 40 deaths were as-
signed to these subcategories and 25 or
fewer in each of the other five cities. Not
only did the numbers of deaths differ
markedly but so did the distribution be-
tween the subcategories. In Cali, Guatemala
City, and Sáo Paulo congestive heart failure
was the most frequently used term.

In Bogotá most of the deaths were as-
signed to unspecified disease of heart, the
subcategory which includes cor pulmonale.
A detailed study of the individual question-
naires from this city established that a
diagnosis of cor pulmonale had been made
in 40 per cent of the deaths assigned to
unspecified disease of heart. In Bogotá,
therefore, cor pulmonale was relatively fre-
quent and merits further'study, especially
since a history of chronic obstructive lung
disease was obtained in less than half the
deaths in which this syndrome was recorded.

0002OOMM~
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CHAGAS' CARDIOPATHY

i In Chapter VII Chagas' disease is con-
sidered with other infective and parasitic
diseases. Since 197 of the 204 deaths as-
signed to it presented clinical manifesta-
tions of cardiac pathology, mortality from
this cause needs also to be related to heart

t disease in general.
The original intention, followed during

the pilot phase of the Investigation, was
to use a supplementary code with category
422 to indicate the presence of a cardio-
pathy associated with long-standing Cha-
gas' infection whenever the combination
was encountered. On reviewing the first
group of questionnaires from Ribeirao
Preto, however, the two medical referees
were impressed by the apparently unique
features of this curious syndrome, and both
concluded independently that many deaths
would not fit into any of the categories of
420-443. Hence, it was decided to use addi-
tional fourth-digit subdivisions of category
121 to assign the cause of death for different
forms of Chagas' disease. As a result, the
real importance of the disease as a cause of
death in Ribeiráo Preto became immediately
evident. An up-to-date and comprehensive
review of the whole subject was needed.
The Pan American Health Organization
therefore arranged for a detailed survey to
be undertaken by Davies and Fejfar (1965),
whose report placed particular emphasis on
the clinical and pathological findings.

The cardiac manifestations take one of
two principal forms. The first is the sudden
and unexpected death of an apparently
healthy person, usually during some stren-
uous activity. The absence at autopsy of
atheroma or thrombosis in the coronary ar-
teries, together with the extreme brevity of
the fatal episode (death being almost in-

stantaneous), suggest that the terminal
event was ventricular fibrillation. The sec-
ond and more usual clinical type is char-
acterized by congestive heart failure
which becomes progressively more severe
over a period of a few months or years,
leading ultimately to death. There is global
enlargement of the heart but with no evi-
dence of valvular disease (other than a rela-
tive incompetence) or of an elevated blood
pressure. Disorders of rhythm may be
found and disturbances of conduction, such
as an A-V block or bundle branch blocks,
can often be demonstrated. Embolic phe-
nomena occur in many cases. Both clini-
cally and at autopsy the differential diag-
nosis from coronary heart disease, valvular
disease, and hypertensive disease usually
presents no difficulty, especially since in a
high proportion of patients, though not in
all, the complement fixation test (Machado-
Guerreiro) is positive. The differential
diagnosis between this cardiopathy and
other forms of cardiomyopathy may be
difficult in the living patient, but at autopsy
the apical aneurysm of Chagas' disease is
highly characteristic and distinetive.

The number of deaths from Chagas' car-
diopathy, with the crude death rates for
seven cities where the disease was diag-
nosed, are given in Table 32. The age dis-
tribution of deaths from Chagas' cardio-
pathy is quite different from that of deaths
from other forms of heart disease. Figure
30 shows the death rates, computed for 20-
year age groups to give sufficient numbers
for relatively stable rates, from rheumatic,
arteriosclerotic, degenerative, hypertensive,
and other heart disease and from Chagas'
cardiopathy in the two cities where most
deaths occurred from the latter cause,
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TABLE 32. Deaths from Chagas' Cardiopathy
and Annual Death Rates per 100,000 Population
at Ages 15-74 Years, in Seven Cities, 1962-1964

City Deaths Death rate

Ribeirao Preto ........ 127 81.2
Sao Paulo ............ 37 3.9
Caracas .............. 17 2.3
Guatemala City ....... 8 1.3
La Plata ............. 5 1.0
Bogotá .............. 2 0.3
Santiago ............. 1 0.2

Ribeirao Preto and Sáo Paulo. In these
cities mortality from arteriosclerotic and
hypertensive heart disease increased with
age more rapidly than did the rates from
Chagas' cardiopathy and rheumatic heart
disease, with degenerative heart disease and
other heart disease tending to occupy inter-
mediate positions. This is of interest be-
cause it is to these two latter groups that,
in the absence of definite diagnostic infor-
mation, some deaths from Chagas' disease,
particularly at younger ages, might have
been assigned.

In certain rural areas the vectors of
Chagas' disease (the triatoma) are fre-
quently found to infest dwellings. Migrants
from such areas are therefore more likely
to have been infected than town-dwellers.
Ribeiráo Preto is a small city, many of
whose inhabitants would have come from or
have spent time in highly endemic rural
areas. This partly explains the concentra-
tion of deaths from Chagas' disease in this r
city. Of the 85 males whose deaths were
studied, 81 had been born outside the city,
elsewhere in Brazil, compared with only 32
of the 53 males who died of arteriosclero-
tic heart disease.

Probably Chagas' disease was more
readily recognized by physicians and path-
ologists in Ribeirao Preto than in other
cities. Complement fixation tests and xeno-
diagnosis are used routinely, and the rate of
autopsies is relatively high. Research into
the various aspects of the disease is being
conducted in Caracas and Sáo Paulo, as
well as in Ribeirao Préto, and no doubt

FIG. 30. Annual Age-Specific Death Rates from Groups of Diseases of the Heart per 100,000 Popu-
lation, by 20-Year Age Groups from 15-74 Years, in Ribeirao Preto and Sao Paulo, 1962-1964
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many clinicians in these cities also are
alerted to recognize the condition. Whether
an equal awareness exists in other cities,

j even those where the disease was recorded
in this Investigation, is more questionable.
Chagas' disease is probably more wide-
spread than the present data would indi-
cate.

Preliminary results from a longitudinal
study in two rural areas of Venezuela, be-
ing conducted by the Division of Cardio-
vascular Diseases of the Ministry of Health
and Social Welfare, have been reported by
Puigbó et al. (1966). Infection was wide-
spread in these two areas, 47.3 per cent and
39.7 per cent being seropositive, and per-
sons with definite heart involvement and
positive serology representing 16.8 and 12.4
per cent, respectively, of the population
examined.

Cardiomyopathies are being increasingly
reported from many parts of the world,
and in some areas of Africa they are ac-
knowledged to be important causes of death.
Clinically the most common features seem
to be congestive heart failure with gross
dilatation but without valvular disease or
hypertension to account for it. Fatal cases
appear to be most frequent in persons be-
tween the ages of 40 to 50 years. Therefore,
in several respects there is similarity be-
tween these obscure cardiomyopathies and
Chagas' cardiopathy.

The data have been analyzed to deter-
mine whether unexplained congestive heart

failure (434.1) at ages 35-54 years was
unduly frequent in any city. The death
rates per 100,000 population in the com-
bined experience were as follows:

Male Female
35-44 years 1.6 5.1
45-54 years 2.9 5.5

These rates were applied to the effective
populations by age and sex in each city
to obtain an expected number of deaths.
In eight cities the observed numbers of
deaths did not differ from the expected
numbers to a greater extent than might
have occurred by chance. In Bristol and
Lima there were fewer deaths than expected,
while in both Cali and Sáo Paulo there was
a highly significant excess: 27 and 28 ob-
served deaths, respectively, and 6.9 and 10.7
expected deaths. Chagas' disease had not
been definitely excluded as the cause in any
of those 55 observed deaths, and in Sao
Paulo particularly some of them may have
been due to T. cruzi infection. However,
the possibility should be considered that
cardiomyopathies of other etiology may
have been responsible. Well-documented
cases have been reported from Cali by
Correa et al. (1963), and in the Bristol
material 5 there were a few deaths in which
a diagnosis of cardiomyopathy was made
after post-mortem histology. The various
forms of cardiomyopathy that have been
described (WHO, 1965) should be con-
sidered in the differential diagnosis of un-
explained congestive heart failure.

HYPERTENSIVE HEART DISEASE

Hypertensive heart disease (440-443)
was next in numerical importance to ar-
teriosclerotic heart disease and cerebrovas-
cular lesions among the cardiovascular

bAn example was a 38-year-old male, a lifelong
resident of the city, who over a period of 12 months
suffered three episodes of severe congestive failure.
The heart was grossly enlarged and the electro-
cardiogram showed a left bundle branch block. He
was hospitalized on each occasion but no cause for
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TABLE 33. Annual Age-Adjusted Death Rates
from Hypertensive Heart Disease per 100,000
Population, by Sex, in Each City, 1962-1964

City Total Male Female

Ribeiráo Préto ........ 34.2 44.1 24. 8
Sao Paulo ............ 31.7 28.0 35.0
Cali ................. 31.6 32.6 30.8
Bogotá .............. 29.1 23.2 33.2
Lima ................ 23.6 26.4 21.1
La Plata ............. 20.8 23.3 18.3
Caracas .............. 14.8 12.8 15.8
Santiago ............. 13.0 12.1 13.5
Bristol ............... 11.3 12.5 10.1
Mexico City .......... 11.3 11.1 11.6
San Francisco ........ 9.0 11.8 6.4
Guatemala City ....... 8.3 6.7 9.3

causes of death, being responsible for 1,442
deaths. In the combined data age-specific
death rates of males and females were
closely similar and the age-adjusted mor-
tality by sex was almost identical, 18.8 per
100,000 population for males and 18.0 for
females. In six cities the adjusted death
rate of males was higher than that of fe-
males, while in the other six cities the re-
verse was true (Table 33). Death rates for
both sexes combined with adjustment for
age varied from 8.3 per 100,000 population
in Guatemala City to 34.2 in Ribeiráo Preto
-a fourfold range (Table 33 and Figure
31). Four cities (Bogotá, Cali, Ribeirao
Preto, and Sáo Paulo) had similar high
rates. Four other cities (Bristol, Guatemala
City, Mexico City, and San Francisco) had
low rates, while the remaining four cities
had rates of intermediate levels. Inasmuch
as modern therapy can successfully control
hypertension in a high proportion of pa-
tients, the low rates in Bristol and San
Francisco, for example, might be attri-
buted in part to specific treatment being
more generally available.

The small numbers of deaths involved

FIG. 31. Annual Age-Adjusted Death Rates from
Hypertensive Heart Disease and Other Hyperten-
sive Disease per 100,000 Population, at Ages 15-74
Years, in Each City, 1962-1964
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make interpretation of age-specific death
rates difficult. The data are given in Ap-
pendix 13. In general, differences by sex
were small. In the four cities with the high-
est age-adjusted death rates (two in Bra-
zil and two in Colombia) the data have
been combined and are shown for three age
groups, 45-54 years, 55-64 years, and 65-74
years. Similarly, data for Bristol and San
Francisco have been combined, the death
rates from hypertensive heart disease being
given below:

Cities in Brazil Bristol and
and Colombia San Francisco

Male Female Male Female
45-54 years 31.7 33.5 15.0 13.0
55-64 years 112.6 124.2 52.2 16.9
65-74 years 342.9 379.9 129.3 129.3

The death rates in the four Latin Ameri-
can cities combined are two to three times
the comparable rates in the two English-
speaking cities. The female death rate in the
two cities was not high until the oldest age
group, 65-74 years.

Mortality from cerebral hemorrhage
tended to be high in those cities which had
high rates from hypertensive heart disease

'r

t

the failure was found; at no time was the blood
pressure elevated. Gross enlargement of the heart
was found at autopsy, and histology revealed mild
endocardial fibrosis (12-3180).

0
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and low in those cities with low rates (Fi-

gure 32). However, this relationship did
not hold for Cali and Santiago in males

and for Ribeiráo Preto and Santiago in
females.

The increase in the number of deaths
from hypertensive heart disease resulting
from the additional information obtained
was greater than for any other type of
heart disease. From the death certificates
876 deaths were classified as hypertensive
heart disease in the 12 cities. Of these, 421,

or almost half, were transferred to other

causes, while 987 were added from other

causes to produce 1,442 final assignments;
.in only 32 per cent was there agreement

between the original classification and the

final assignment.
By city no clear relationship exists be-

tween the mortality from hypertensive

heart disease and the frequency of agree-

FIa. 32. Annual Age-Adjusted Death Rates from
Hypertensive Heart Disease and Cerebral Hemor-
rhage per 100,000 Population at Ages 15-74 Years,
by Sex, in Each City, 1962-1964
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ment between original and final classifi-

cations. Figure 33 shows the number of

exclusions and additions to hypertensive
heart disease per 100 final assignments in

each city. The cities are arranged in de-
cending order of death rate from hyperten-

sive heart disease. Only in Bristol and San
Francisco do the exclusions exceed the ad-
ditions and result in lower death rates. The
rates in these two cities are among the low-
est. In other cities additions exceed exclu-

sions by 25 to 67 per 100 final assignments.
The number of exclusions per 100 final
assignments varied from 11 in La Plata
to 55 in Bristol and 62 in San Francisco.
The range of additions per 100 final assign-
ments was from 43 per 100 in Bristol to 88
per 100 in Mexico City.

As with other types of heart disease, such
as arteriosclerotic heart disease, there was
no consistency among the cities in the
causes to which the excluded deaths were
assigned. For all cities combined 23 per

cent were transferred to cerebrovascular

lesions and 20 per cent to arteriosclerotic
heart disease. For several cities the highest

percentage of changes was to cerebrovas-

FIG. 33. Number of Changes in Classification of
Deaths to Hypertensive Heart Disease per 100
Final Assignments, in Each City, 1962-1964
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cular disease (for example, in Ribeirao
Preto, Sáo Paulo, and San Francisco); in
others it was to arterioselerotic heart dis-
ease (La Plata and Bristol). In Bogotá
and Cali by far the highest percentage was
transferred to diseases other than cardio-
vascular.

There is a much clearer pattern in the

deaths added to hypertensive heart disease.
The highest percentages in most cities came
from other hypertensive and circulatory
diseases. Exceptions were Bristol and San
Francisco, where deaths originally classi-
fied to arteriosclerotic heart disease con-
tributed most to the addition to hyperten-
sive heart disease.

r

OTHER HYPERTENSIVE DISEASE

Hypertensive disease without heart in-
volvement (444-447) caused 305 deaths-
156 males and 149 females-in the 12 cities
and thus was numerically much less impor-
tant than hypertensive heart disease. Age-
specific death rates were similar in males
and females and the age-adjusted rates
(4.5 and 3.5 per 100,000 population, respec-
tively) differed only slightly. The age-
adjusted rates were slightly higher in males
than in females in 10 of the 12 cities (Ta-
ble 34). Mortality for males and females
combined varied from 1.7 per 100,000 pop-
ulation in Bristol to 7.1 in Lima-a four-
fold range. The order in which the cities
are ranked by mortality from this cause
and that in which they are ranked by mor-
tality from hypertensive heart disease do
not show any relationship (Figure 31).

The conventional division of hyperten-
sive disease depends on whether mention is
made of certain specified heart conditions,
such as congestive heart failure. Another
classification, without reference to the pres-
ence or absence of cardiac complications,
would distinguish between (a) hyperten-
sion of known etiology, usually involving
the kidney, and (b) essential hypertension.
Most clinicians would make a further dis-
tinction between malignant and other forms
of essential hypertension. The categories

440-447 may therefore be rearranged to sep-
arate essential malignant (441, 445), ar-
teriolar nephrosclerotic (442, 446), and es-
sential benign and unspecified (440, 443,
444, 447) forms
The numbers of
of hypertensive
material were as

Essential malig-
nant

With arteriolar
nephroselerosis

Essential benign
and unspeci-
field

of hypertensive disease.
deaths from these forms
disease in the combined
follows:

With heart
involvement

Num- Per-
Total ber centage

145 48 33.1

349 232 66.5
t

1,254 1,162 92.7
The most frequent form was benign and

unspecified hypertensive disease; the es-
sential malignant type, clinically perhaps
the most distinctive, was the least frequent.
The proportions with mention of heart in-
volvement differ in the three groups. Other
differences are seen when the age-specific
death rates by sex are compared (Table
35 and Figure 34).

For malignant hypertension, mortality of
males in each age group is higher than the
rate of females. The sex differential is seen
also for hypertensive disease with arteriolar
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TABLE 34. Annual Age-Adjusted Death Rates
from Other Hypertensive Disease per 100,000
Population at Ages 15-74 Years, in Each City,
1962-1964

City Total Male Female

Lima ................... 7.1 7.4 6.9
La Plata ................ 7.0 8.8 5.2
Ribeiráo Preto ........... 5.1 6.4 4.0
Santiago ................ 5.1 4.3 5.7
Sao Paulo ............... 4.0 4.2 3.7
Bogotá ................. 3.9 2.3 5.0
Guatemala City .......... 3.8 4.4 3.2
Mexico City ............. 3.4 3.4 3.3
Cali ................... 3.1 3.3 2.9
Caracas .............-.... 3.0 3.8 2.3
San Francisco ........... 2.2 2.8 1.7
Bristol .................. 1.7 3.0 0.6

TABLE 35. Age-Specific Death Rates from
Three Groups of Hypertensive Disease per 100,000
Population from 25-74 Years, by Sex, in 12 Cities,
1962-1964

Age group (years)
Group of hypertensive

disease and sex
25-34 35-44 45-54 55-64 65-74

Essential malignant (441,
445):

Male ...... 0.6 2.1 5.7 8.5 11.0
Female .... 0.2 1.0 2.9 5.6 8.1

With arteriolar nephro-
sclerosis (442, 446):

Male ...... 0,9 2.9 7.5 19.5 41.8
Female .... 05 2.0 4.5 16.3 37.5

Essential benign and un-
specified (440, 443, 444,
447):

Male ...... 0.4 2.8 16.2 70.0 175.8
Female .... 1.0 2.8 18.3 58.6 197.9

nephrosclerosis, but is less marked than for
the malignant variety. By contrast, the
rates by sex for benign and unspecified
hypertensive disease are similar. Further-
more, in shape and in level the curves
differ for the three groups of causes, with
the nephrosclerotic form clearly interme-

i diate in these respects between the malig-
nant and the benign and unspecified types.

The data appear to imply the existence
of three separate diseases, but this infer-

FIG. 34. Age-Specific Death Rates from Three
Groups of Hypertensive Disease per 100,000 Popu-
lation from 25-74 Years, by Sex, in 12 Cities,
1962-1964
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ence may be incorrect. Arterial tension is
a continuous variable, and essential benign
and essential malignant hypertension may
be, as Pickering (1965) has argued, merely
different phases of the same pathological
process. The sex differential could be due
to differing rates of progression, and the
mortality data would do no more than in-
dicate which organ of the body first failed
to adjust to the rising pressure.

It must be stressed, however, that the
data are affected by the complicated rules
for coding hypertensive disease. These give
priority to cerebral hemorrhage, coronary
artery disease, and nephritis and nephrosis,
when certain combinations occur. Conse-
quently, to isolate hypertensive disease
from these other causes in analyses of mor-
tality may result in distortion. Satisfactory
methods of handling the complex of cardio-
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vascular-renal causes of death to yield
meaningful results have yet to be devised.
This is an area in which the problems of
multiple causes are particularly acute. To
require that the certifier, knowing that the
deceased suffered from several potentially
lethal conditions, designate one and only
one underlying cause of death may be un-
realistic and the resulting statistics may be
less than informative. This view has been
stressed by Dorn (1966), who stated: "A
single diagnosis, no matter how selected, no
longer adequately represents the medical
conditions that contribute to death."

Although data for the separate cities are
not reproduced, in general they showed
higher age-adjusted rates for males than for
females from malignant and nephrosclero-
tic hypertension, but not from benign and
unspecified forms. In most cities the malig-
nant type gave lower rates than did ne-
phrosclerotic hypertensive disease, and with-
out exception rates for benign and unspeci-
fied forms were still higher. Bogotá, Lima,,
and Ribeirao Preto had high rates from r
nephrosclerotic disease; however, the main
differences between the cities were due to
benign and unspecified forms.

FREQUENCY OF HYPERTENSION

In addition to data pertinent to the as-
signment of the causes of death, the pres-
ence of other diseases and conditions was
recorded, so that their frequency might be
related to mortality.

At least one blood pressure reading was
quoted on 31,498 (or 72.7 percent) of the
43,298 questionnaires included in the In-
vestigation, and many of the questionnaires
recorded two or three such readings. The
proportion was even higher (79.3 percent)
in deaths from natural, as opposed to ex-
ternal, causes. The distribution of arterial
tension in the adult populations of these
cities is not known. Data derived from the
distribution among deaths must obviously
be treated with considerable reserve as an
indicator of the frequency of hypertension
in the living. Nevertheless, comparisons be-
tween causes of death are of value, for they
reflect association of hypertension with dif-
ferent diseases, and such comparisons are
facilitated by reference to base-line levels.

Since blood pressure levels increase with

age, the choice of appropriate points to des-
ignate persons as normotensive or hyper-
tensive is somewhat arbitrary. The WHO
Expert Committee recommended that, for
population studies, pressures below 140/90
mm. Hg. be regarded as normal and 160/95
or above as hypertensive (WHO, 1959).
Allowance should, however, be made for
age, inasmuch as levels in the hyperten-
sive range in younger persons might not be
regarded as abnormal in older persons. This
qualification underlines what is familiar
enough to the clinician, namely, that blood
pressure levels (unless grossly elevated)
are not necessarily related to the presence
or absence of disease.

For the present purpose hypertension has
been defined as a record for diastolic pres-
sure of 100 mm. Hg. or more. Readings of
systolic pressure could also have been used.
Questionnaires without any reading of
blood pressure have been omitted from the
data that follow.

Table 36 and Figure 35, based on the
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TABLE 36. Deaths* from Principal Forms of Cardiovascular Diseases and Those with Hypertension
Recordedt by Age Groups from 35-74 Years, by Sex, in 12 Cities, 1962-1964

Cerebral hemorrhage Other vascular lesions Arteriosclerotic heart Degenerative and other All causes except
(331) (332, 334) disease (420) diseases of heart cardiovascular

(421-434) diseases

Age group
(years) Hypertension Hypertension Hypertension Hypertension Hypertension

Deaths I Deaths Deaths Deaths Deaths
Num- Per- Nuc- Per- Nuc- Per- Nuc- Per- Num- Per-
ber centage ber entage ber centage ber centage ber centage

Male

35-74..... 744 599- 80.5 534 282 52.8 2,304 886 38.5 383 87 22.7 9,926 2,045 20.6

35-44..... 39 32 82.1 12 3 25.0 105 30 28.6 25 3 12.0 1,238 184 14.9
45-54.... 130 96 73.8 32 14 43.8 393 136 34.6 51 10 19.6 2,119 345 16.3
55-64..... 264 230 87.1 153 91 59.5 906 354 39.1 134 33 24.6 3,321 703 21.2
65-74..... 311 241 77.5 337 174 51.6 900 366 40.7 173 41 23.7 3,248 813 25.0

Female

35-74. 842 681 80.9 448 235 52.5 1,092 500 45.8 427 83 19.4 8,730 1,940 22.2

35-44. 49 43 87.8 7 3 42.9 48 10 20.8 27 4 14.8 1,285 163 12.7
45-54..... 142 119 83.8 21 8 38.1 114 53 46.5 56 11 19.6 1,787 294 16.5
55-64. 265 217 81.9 102 58 56.9 323 145 44.9 117 22 18.8 2,763 622 22.5
65-74. 386 302 78.2 318 166 52.2 607 292 48.1 227 46 20.3 2,895 861 29.7

*Weights of 4, 5, or 6, omitting those with no record of blood pressure.
tDiastolic pressure of 100 mm. Hg. or more.

combined experience, give by sex and age
group the frequency of hypertension as de-
fined in deaths from certain of the principal
forms of cardiovascular disease. Hyperten-
sive heart disease and other hypertensive
disease are not shown, since the frequency,
as might be expected, was close to 100 per
cent in each age-sex group.

The highest frequencies were found in
deaths from cerebral hemorrhage, and in
each age group the percentages in female
deaths were about the same as in males.
Other cerebrovascular lesions (excluding
subarachnoid hemorrhage) showed consis-
tently lower frequencies than cerebral
hemorrhage, and again the differences by
sex are not significant. Hypertension was
uniformly less frequent in the deaths due
to arteriosclerotic heart disease than in
those due to cerebrovascular lesions, but
higher than the base-line frequencies in

deaths from causes other than cardiovas-
cular disease. In the youngest age group
shown (35-44 years) hypertension was
known to be present in 28.6 per cent of the
deaths of males and in 20.8 per cent of the
deaths of females, but thereafter the fre-
quency is higher in females than in males.
Degenerative and other diseases of heart
show frequencies throughout the age-range
similar to the base-line levels.

For cerebral hemorrhage and arterio-
sclerotic heart disease, the numbers of
deaths by sex in each city are large enough
to warrant analysis in relation to hyper-
tension. Allowance has to be made for both
the effect of age and the differing base-line
frequencies of hypertension before the cities
can be compared. After deaths with no re-
ports of blood pressure were omitted, the
frequency of hypertension among deaths
from noncardiovascular causes in each city
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FIG. 35. Percentage with Hypertension Recorded of Deaths from Four Forms of Cardiovascular Dis-
eases and from Causes Other Than Cardiovascular Diseases, by Age Group from 35-74 Years, and Sex,
in 12 Cities, 1962-1964.
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was applied by age group to the deaths
having a recorded blood pressure from cere-
bral hemorrhage and arteriosclerotic heart
disease. The observed number with hyper-
tension was expressed as a ratio to the ex-
pected number aggregated for the age-range
35-74 years (Table 37).

Both in males and females hypertension
was relatively more frequent in deaths from
cerebral hemorrhage than in deaths from
arteriosclerotic heart disease in each city.
For both diseases the ratios for males were
generally similar to the ratios for females
in the same city. The median value of the
ratio for cerebral hemorrhage in both sexes
was close to 4 (4.1 for males and 3.9 for
females), and except for Bristol the ratios
do not differ significantly from this value.
For arteriosclerotic heart disease the me-

TABLE 37. Ratio of Observed Deaths from
Cerebral Hemorrhage and Arteriosclerotic Heart
Disease, with Hypertension Recorded* to Expected
Numberst by Sex, at Ages 35-74 Years, in Each
City,1 1962-1964

City

Bogotá .........
Bristol .........
Cali .............
Caracas ........
Guatemala City. .
La Plata.........
Lima ...........
Mexico City ....
San Francisco....
Santiago .........
Sáo Paulo........

Cerebral
hemorrhage

(331)

Male Female

3.8 3.9
2.1 1.8
4.1 5.0
4.1 3.9
6.2 4.5
4.8 2.2
4.7 3.9
3.8 4.1
2.6 4.0
4.4 3.6
3.6 3.7

Arteriosclerotic
heart disease

(420)

Male Female

1.6 1.7
1.5 1.3
1.7 2.5
1.5 1.9
2.3 1.5
2.1 1.5
2.6 2.9
1.8 1.5
1.5 2.1
1.4 1.8
1.7 2.1

*Diastolic pressure of 100 mm. Hg. or more.
tBased on frequeney of hypertension in noncardiovascular

deaths in age group in same city.
tOmitting Ribeiráo Preto.
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Chapter V. Cardiovascular Diseases

dian ratio was 1.7 in males and 1.8 in
females, and again most cities had ratios
not significantly different from these.

The notable feature of the data is the
broad similarity of the ratios in each city
for both causes. If the base-line levels can
be accepted as indices of the general pre-
valence, the risk of death from arterio-

sclerotic heart disease, given a diastolic
pressure of 100 or more, is increased by
about the same amount in all cities and in
both sexes. The risk is thus not related to
the level of mortality from this cause, which
was much higher in males than in females
and much higher in some cities than in
others.

DISEASES OF ARTERIES

The group of diseases of arteries com-
prises seven categories; however, 77 per
cent of the deaths were assigned to two of
those categories: general arteriosclerosis
(450) and aortic aneurysm, nonsyphilitic,
and dissecting aneurysm (451). Age-
adjusted death rates for these two cate-
gories, for other diseases of arteries (452-
456), and for the total group are given
in Table 38 by sex for each city.

r In the combined material the age-
adjusted death rate for males (9.0 per 100,-
000 population) was higher than that for

r females (5.2). The excess mortality of
males was at ages from 45-74 years; at
younger ages, from 15-44 years, the female

$ rates were slightly higher.
Death rates from general arteriosclero-

sis were higher in males than in females
in each city except Bogotá, though in
several the difference was small. Mortality
of males varied more than that of females,
if the exceptionally high rate of females
in Bogotá is not taken into account. It
might be noted that several cities with low
rates (Bogotá, Cali, Guatemala City, and
Mexico City) also had low rates for ar-
teriosclerotic heart disease. In the com-
bined data at ages 65-74 years the male
death rate (75.9 per 100,000 population)
was almost exactly twice the female rate

(37.2), so that in this age group the sex
ratio was the same as for arteriosclerotic
heart disease. Of the deaths from nonsyph-

TABLE 38. Annual Age-Adjusted Death Rates
from Arteriosclerosis, Aortic Aneurysm, and Other
Diseases of the Arteries per 100,000 Population at
Ages 15-74 Years, by Sex, in Each City, 1962-1964

Aortie
and dis- Other

City Diseases General secting diseases
of arterio- aneu- of

arteries selerosis rysm arteries
(450-456) (450) (451) (452-456)

Male

Bogotá .......... 5.2 2.5 1.3 1.4
Bristol ........... 12.9 4.0 7.0 1.8
Cali ............ 7.6 2.0 3.9 1.7
Caracas .......... 4.7 2.7 1.3 0.7
Guatemala City... 2.6 1.3 0.4 1.0
La Plata ......... 12.7 5.7 3.3 3.7
Lima ............ 7.2 5.1 1.1 0.9
Mexico City ...... 4.8 2.2 1.3 1.3
Ribeirao Preto.... 10.2 5.5 3.7 1.0
San Francisco.... 15.2 6.7 7.5 1.0
Santiago ......... 10.0 6.6 3.4 0.1
Sao Paulo ........ 7.7 6.1 0.6 1.0

Female

Bogotá .......... 10.3 6.9 1.1 2.3
Bristol ........... 3.6 1.4 1.7 0.4
Cali ............ 3.5 0.9 1.1 1.5
Caracas ......... 6.4 1.9 0.3 4.2
Guatemala City... 2.8 1.1 0.6 1.1
La Plata ........ 3.2 1.3 0.2 1.7
Lima ............ 3.3 1.3 0.5 1.5
Mexico City ...... 4.6 1.8 0.4 2.4
Ribeirao Préto.... 5.0 2.7 1.1 1.2
San Francisco.... 7.4 2.3 3.3 1.9
Santiago ......... 7.3 3.6 1.0 2.7
Sao Paulo........ 4.2 2.4 0.5 1.2

85
.



86 Patterns of Urban Mortality

ilitic aneurysm of the aorta, including
dissecting aneurysm, more than half oc-
curred in Bristol and San Francisco. Death
rates of males were generally higher than
those of females, the notable feature being
the relatively high rates among males in
the two English-speaking cities.

Other diseases of arteries is a group com-
prising a number of rare diseases such as
polyarteritis nodosa, but the largest num-
ber of deaths assigned to this category
were those due to disseminated lupus eryth-

ematosis, a condition affecting principally
women in early middle life. At least one
death from this disease occurred in each
city, with seven or more in Caracas, Lima,
Mexico City, and Santiago. With few ex-
ceptions the diagnosis had been confirmed
histologically. The highest death rate (2.2
per 100,000 population) occurred in females
from 25-44 years, and this accounts for
the fact that mortality of females from
the group as a whole was higher than that 'r
of males at younger ages.

DISEASES OF VEINS AND OTHER DISEASES
OF CIRCULATORY SYSTEM

Deaths assigned to the remaining cate-
gories (460-468) of diseases of the circula-
tory system were relatively few (Table 39).
Age-adjusted rates were 1.7 per 100,000
population for males and 1.8 for females.
Since numbers of deaths were small, only
fatal thrombo-embolic disease in females
of childbearing age is considered here.

The possibility that oral contraceptives
may cause serious and even fatal embolism
in the pulmonary and cerebral circulation
has far-reaching implications at the present
time. Although no causal relationship has
been established either experimentally or

TABLE 39. Deaths from Diseases of Veins and
Other Diseases of Circulatory System at Ages
15-74 Years, by Sex, in 12 Cities, 1962-1964

Category Male Female

Total ....................... 59 76

Varicose veins (460, 462) ....... 13 15
Hemorrhoids (461) ........... 4 -
Phlebitis and thrombophlebitis

(463, 464) .................. 11 19
Pulmonary embolism and in-

faretion (465) ............... 21 25
Other venous embolism and

thrombosis (466) ............ 8 14
Other diseases (467,' 468) ....... 2 3

from mortality statistics, the need for more
reliable data is acknowledged (WHO,
1966-a). The mortality from thrombo-em-
bolic disease in the 12 cities provides an
approximate base line for future compari-
sons, since it is safe to assume that a negli-
gible proportion of women in these popula-
tions were using oral contraceptives during
1962-1964. In the three 10-year age groups
from 15-44 years, the death rates from
pulmonary embolism and related causes
(463-466) and from cerebral embolism and
thrombosis (332) per 1,000,000 population
of females were as follows:

Pulmonary Cerebral
embolism embolism

and related and
causes thrombosis

(463-466) (332)
15-24 years 1.0 0.7
25-34 years 2.5 3.2
35-44 years 6.5 10.9

Although based on only 12 deaths, the
rates for cerebral embolism and thrombosis
were similar to the national rates for re-
cent years in the United States and in Eng-
land and Wales. In females in this age
range there were only 8 deaths from pul-
monary embolism and related causes in the

1-1



Chapter V. Cardiovascular Diseases 87

12 cities, and the rates were about one-third
of the corresponding rates in the two coun-
tries.

If the death certificates and not the final
assignments of cause had been used to com-
pute the death rates, these would have been
much closer to the two national rates quo-
ted. The reason was that of 23 deaths as-
signed to categories 463-466 according to
the death certificates, no fewer than 15
were assigned to other causes in the light
of the additional information obtained, in-
dicating that on death certificates there
was considerable over-reporting of condi-
tions coded to these categories. Changes of
assignment from 463-466 to other causes,
the most common being to maternal causes,
occurred in 10 cities. It would thus seem
that official mortality data may not give
reliable estimates of the risk of fatal "idio-
pathic" thrombo-embolic disease in women
of childbearing age.

r An answer can now be given to the ques-
tion which prompted this Investigation:
there are large and real differences between
the cities in mortality from cardiovascular
causes of death and particularly from ar-
teriosclerotic heart disease. This disparity

Y principally affects males.
The additional clinical, laboratory, and

pathological information served to increase
the numbers of deaths from arteriosclero-
tic, hypertensive, and rheumatic heart dis-
ease, and cerebrovascular lesions and to
reduce the numbers from less well-defined
groups of cardiovascular diseases.

Throughout the 60-year age span the
death rates of males from arteriosclerotic
heart disease varied widely in the 12 cities.
In the age group 45-54 years the ratios of
male to female rates were six or more in
La Plata, Bristol, Ribeiráo Preto, and San
Francisco. However, with increasing age
the ratios diminished, so that the levels of

mortality by sex were closer together at
65-74 years. Complex etiological relation-
ships must be involved, affecting males and
females in different ways.

The large International Atherosclerosis
Project carried out at the same time, with
standard procedures for pathological assess-
ment, has established that differences be-
tween cities in the frequency of lesions in
the coronary arteries are equally real and
lesions occur earlier in life in New Orleans
than in the Latin American cities. The find-
ings from these two international projects
provide a sound basis for further research
to elucidate the etiological factors.

The Investigation has also provided com-
parable information on mortality from
other cardiovascular diseases. The death
rate from rheumatic heart diseases was
highest in Mexico City, followed by Bogotá
and Santiago. The two cities with the
highest rates also had the highest altitudes,
and the lowest rates were recorded for
Caracas, one of the tropical cities. Cere-
brovascular lesions show unexplained dif-
ferences in the 12 cities. The variations in
death rates from hypertensive heart disease
were also puzzling, mortality tending to be
higher in those cities that had high rates
from cerebral hemorrhage. Chagas' cardi-
opathy was clearly differentiated in those
cities in which an awareness of the disease
exists and appropriate diagnostic procedures
are routinely used. This cardiopathy is more
widespread than has been generally recog-
nized. Other cardiomyopathies also may be
causing deaths now classed in the less well-
defined categories of the cardiovascular
group.

Mortality from several forms of cardio-
vascular disease now clearlyreveals perplex-
ing disparities between populations. Inves-
tigators can undertake research into the
causes of the variations, confident in the
knowledge that the differences are real.



Chapter VI

Cancer +

Cancer is being increasingly recognized
in Latin America as an outstanding health
problem. As in other parts of the world
where communicable diseases are prevalent
and populations have a relatively young
age structure, cancer has been over-
shadowed by other pressing health needs.
In addition, the statistical data available
have in the past tended to understate the
true extent of mortality and morbidity
from cancer, even in countries with estab-
lished health services, as was pointed out
by Horwitz et al. (1958).

The growing awareness of the magnitude
of the cancer problem is shown by the
launching of national campaigns in several
countries of the Hemisphere. Cancer regis-
tries are being organized on a country-wide
scale. Hospitals specializing in the diag-
nosis and treatment of malignant disease
have been established. Detailed informa-
tion of known reliability and related to de-
fined populations is now available from
the data obtained in this Investigation.
Cancer is clearly seen to be a leading cause
of death of adults.

Cancer was an important cause of death
in each of the 12 cities. Of the 43,298 deaths
studied in the Investigation 8,806, or 20.3
per cent, were caused by cancer. Cancer
was also ubiquitous. Fatal cancers of all
the major anatomical sites were encoun-
tered in each city; only the most unusual

forms failed to appear at least once in each
of these populations. The numbers of
deaths and the death rates by age and sex
for 20 separate sites of cancer are shown
for each city in Appendix 13.

The importance of cancer in relation to
all deaths is shown in Table 40. Nearly
one-fourth of all female deaths in the
combined material were caused by can-
cer, and the proportions were higher in
several cities (La Plata, Lima, Caracas,
and Bristol). Among males, however, only
in two cities (Bristol and La Plata) was
cancer responsible for as much as one-
fourth of all deaths; in the other 10 cities

TABLE 40. Deaths from Malignant Neoplasms,
with Percentages of All Deaths at Ages 15-74
Years, by Sex, in Each City, 1962-1964

Deaths Percentage of
all deaths

City

Male Female Male Female

12cities ........... 4,240 4,566 17.4 24.1

Bogotá........... 254 399 15.6 20.0
Bristol ........... 635 483 24.9 28.2
Cali .............. 242 369 14.5 22.8
Caracas .......... 308 370 18.1 28.5
Guatemala City.. 242 358 13.5 22.0
La Plata .......... 636 384 27.5 31.0
Lima ............. 408 562 16.9 28.7
Mexico City ...... 185 376 8.4 18.9
Ribeirao Preto..... 109 71 17.6 17.8
San Francisco ..... 488 365 19.9 25.8
Santiago .......... 323 418 13.0 22.8
Sao Pallo .......... 410 412 16.2 22.5
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less than 20 per cent of male deaths were
due to malignant disease, and in Mexico
City only 1 death in 12 was so caused.

The relative importance of cancer as a
cause of death varied with age, depending
on the death rates from other diseases as
well as on the death rates from malignant
neoplasms (Appendix 13). In the younger
age groups, from 15-44 years, only 5 per
cent of male deaths in Cali, Guatemala

r City, and Mexico City were due to cancer,
whereas in the same age range among fe-
males in Bristol mortality from other
causes was low and cancer accounted for
31 per cent of all deaths. In the age group
45-64 years nearly 40 per cent of all female
deaths in Bristol and in Lima were due to
malignant disease.

The age-adjusted death rates for cancer
of all sites are shown by sex and by city
in Table 41 and in Figure 36. A notable
feature is the difference in the variation of
the death rates by sex. Mortality of males
in La Plata was exceptionally high, being
three times the unusually low rate in
Mexico City. The difference between
Mexico City and the other cities is due
mainly to the low mortality from cancer
of two sites, stomach and lung. This finding

TABLE 41. Annual Age-Adjusted Death Rates
from Malignant Neoplasms per 100,000 Population
at Ages 15-74 Years, by Sex, in Each City, 1962-
1964

City

Bogotá ...................
Bristol ....................
Cali ......................
Caracas ...................
Guatemala City ............
La Plata .......... ........
Lima .....................
Mexico City ......... ....
Ribeirao Préto .............
San Francisco ............
Santiago ........ ..........
Sao Paulo ..................

Male Female

115.2
155.8
96.6

128.2
98.0

182.6
112.5
62.2

137.6
128.2
127.6
102.6

128.0
97.3

120.0
114.2
110.0
103.1
135.5
94.9
87.1
98.9

121.2
95.9

FiG. 36. Annual Age-Adjusted Death Rates
from Malignant Neoplasms per 100,000 Population
at Ages 15-74 Years, by Sex, in Each City, 1962-
1964
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is of considerable interest and is examined
in detail in Appendix 15. Female death
rates, on the other hand, varied less; the
highest rate, in Lima, was only 56 per cent
above the lowest rate in Ribeirao Preto.

The wider range in the mortality of males
compared with that of females in these
12 cities, clearly seen in the age-adjusted
rates, is also evident when the age-specific
rates are examined. The death rates of
males and females by age groups from
25-74 years are shown in Figure 37 and 38
for 11 cities. (The data for Ribeiráo Preto
have been omitted because the smaller pop-
ulation resulted in relatively less stable
rates.) In each age group from 45-74
years the highest rates for males were more
than 3 times the lowest rates, whereas for
females at these ages the highest rates were
only 1.6 times the lowest rates.

The similarity of the female rates is as
intriguing as the disparity of the male
rates. The risk of fatal cancer among fe-
males apparently differed less in these pop-

Chapter V'I. -Cancer 89
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FIG. 37. Annual Age-Specific Death Rates from
Malignant Neoplasms per 100,000 Population of
Males from 25-74 Years, in Each City,* 1962-1964

AGE GROUP IN YEARS

* Excluding Ribeirao Préto.

ulations than among males. One objective
in this chapter is therefore to examine the
reasons for these contrasts. Before mor-

FIG. 38. Annual Age-Specific Death Rates from
Malignant Neoplasms per 100,000 Population of
Females from 25-74 Years, in Each City,* 1962-
1964

YAGAG-

LIMA

UATEMALA CITY '

-o'~~ GtARACTA z GiO PAULO

.Y GA.. .° °CALI]

'"25 35 45 55 a 7

ACE CROUP N YEAARS

* Excluding Ribeirao Preto.

tality is considered in detail, the diagnostic
evidence contained in the questionnaires is
evaluated.

RELIABILITY OF DIAGNOSIS

From the data assembled by the field
workers there was usually little doubt as
to the cause in the deaths assigned on
review to malignant neoplasms. Cancer
was the underlying cause indicated on final
assignment (with a weight of 6) or the
most likely cause (with weights of 4 or 5)
in 8,737 deaths, compared with 8,806
weighted deaths assigned to malignant
neoplasms. The difference was accounted
for principally by a few questionnaires in

which the joint decision of the medical
referees was to give a weight of 3 or more
to some condition other than cancer.

The 8,737 deaths have been classified into
three categories to reflect in general terms
the reliability of the diagnosis of the body
site involved.

First: autopsy or biopsy of primary site or
microscopic report on metastases to-
gether with surgical or radiological evi-
dence of primary site.

-MERICO CITY

NFRANCISCO
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TABLE 42. Percentage of Deaths from Malignant Neoplasms by Type of Diagnostic Evidence, at
Ages 15-74 Years, in Each City, 1962-1964

Diagnostic evidence (percentage)

City Deaths*
Autopsy or Surgery Clinical only

Total microscopico or or death
confirmation radiology certificate only

12 Cities ....................... 8,737 100 69.5 19.7 10.8

Bogotá ......................... 654 100 58.4 21.3 20.3
Bristol ......................... 1,110 100 74.5 21.2 4.3
Cali ............................ 609 100 70.6 15.3 14.1
Caracas ........................ 673 100 74.7 14.3 11.0
Guatemala City ................. 592 100 69.8 16.6 13.7
La Plata ....................... 1,016 100 59.7 34.5 5.7
Lima .......................... 960 100 69.5 17.9 12.6
Mexico City .................... 554 100 71.8 9.0 19.1
Ribeiráo Préto .................. 180 100 73.9 17.2 8.9
San Francisco ................... 843 100 89.1 8.2 2.7
Santiago ........................ 731 100 59.6 24.2 16.1
SAo Paulo ...................... 815 100 63.9 26.3 9.8

*Weights of 4 or more to 140-205.

Second: surgical or radiological evidence
but no recorded microscopic confirmation.

Third: clinical evidence only, or no infor-
mation other than the death certificate.

Since this classification has been applied
to the recorded evidence, the standard is a
fairly rigorous one. Failure to locate hos-
pital or pathological records resulted in
allocating deaths to the second or third
diagnostic groups even though there may

'3 have been indications that fuller examina-
tions had been conducted. An important
consideration, especially with cancer of ac-
cessible sites, is that the clinical evolution
of the malignant condition to its fatal ter-
mination could be taken into account. An
unsupported clinical opinion as to the cause
of death in, for instance, an advanced case
of breast cancer is likely to be correct.

The distribution of deaths due to cancer
by diagnostic evidence for each city is given
in Table 42 and Figure 39. For important

A sites the diagnostic evidence in the com-
bined material of all cities is shown in Table
43 and Figure 40. In the deaths due to
cancer of all sites in the 12 cities there was

an autopsy report or microscopic confirma-
tion in 69.5 per cent and a report of surgical
findings or radiological evidence in an addi-
tional 19.7 per cent, while in 10.8 per cent

FIG. 39. Percentage of Deaths from Malignant
Neoplasms by Type of Diagnostic Evidence at
Ages 15-74 Years, in Each City, 1962-1964
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TABLE 43. Percentage of Deaths from Malignant Neoplasms by Type of Diagnostic Evidence at
Ages 15-74 Years, by Site, in 12 Cities, 1962-1964

Diagnostie evidence (percentage)

Site Deaths*
Autopsy or Surgery Clinical only

Total microscopic or or death
confirmation radiology certificate only

All sites (140-205) ............... 8,737 100 69.5 19.7 10.8

Buccal cavity and pharynx (140-
148) ......................... 194 100 91.8 1.0 7.2

Esophagus (150) ................ 265 100 69.1 27.2 3.8
Stomach (151) .................. 1,539 100 55.2 30.9 13.9
Intestines (152-153) ............. 369 100 70.5 21.4 8.1
Rectum (154) ................... 251 100 82.9 12.4 4.8
Larynx (161) ................... 132 100 88.6 3.0 8.3
Lung and bronchus (162-163) ..... 1,118 100 64.8 32.5 2.7
Breast (170) .................... 690 100 83.5 5.7 10.9
Cervix uteri (171). ...... 822 100 90.0 1.5 8.5
Corpus uteri, etc. (172-173) ...... 140 100 82.1 8.6 9.3
Ovary, etc. (175-176) ............ 262 100 87.0 5.3 7.6
Prostate (177) .................. 180 100 66.1 10.0 23.9
Bladder and other urinary organs

(181) ........................ 212 100 84.0 13.7 2.4
Skin (190-191) .................. 95 100 87.4 1.1 11.6
Lymphoma and leukemia (200-

205) ......................... 649 100 93.1 3.7 3.2

All other sites ................... 1,819 100 49.7 30.2 20.1

*Weights of 4 or more.

the clinical diagnosis was not supported by
additional recorded information. For cancer
of the esophagus, rectum, lung, and urinary
bladder, and for lymphoma and leukemia,
the proportion of deaths with unsupported
clinical diagnoses was less than 5 per cent.
On the other hand, for deaths due to cancer
of the stomach, breast, prostate, and skin,
10 per cent or more of the diagnoses lacked
supporting evidence.

These distributions by diagnostic evidence
were affected by factors of a clinical nature.
For example, the high proportions of can-
cers of the esophagus, stomach, or lung
(27 to 32 per cent) with the second type of
diagnostic evidence, which includes radiol-
ogy, were due to the late stage of the dis-
ease when many of the patients were first
seen. Consequently, for many of those
patients surgical procedures were contra-
indicated in the light of the radiological

report. The proportions with autopsy or
microscopic confirmation, varying from 58
per cent in Bogotá to 89 per cent in San
Francisco, reflect both the relative fre-
quency of cancer of different sites in the
several cities and the clinical stages on
diagnosis. However, it is likely that dif-
ferences in the availability of pathological
services also affected the proportions.

A comparison of the data with the pub-
lished results from cancer registries requires
certain reservations. Most registries rely
on a system of notification, and presumably
the likelihood of a case being notified de-
pends to some extent on how well-founded
the diagnosis is. On the other hand, many
registries also cover rural areas where the
facilities for diagnosis may not be as readily
available as in large cities. Cancers of
persons of all ages are usually included in
registries, whereas only deaths of persons
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Chapter VI. Cancer

FIo. 40. Percentage of Deaths from Malignant
Neoplasms by Type of Diagnostic Evidence at
Ages 15-74 Years, by Site, in 12 Cities, 1962-1964
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in the 60-year age span were covered in the
present Investigation. The definitions em-
ployed in grading the diagnostic quality of
the data may also differ.

The detailed results from the Danish
National Cancer Registry given by Clem-
mesen (1964) are in many respects closely
similar to the data from the 12 cities. Can-
cers known from death certificates as well
as notified cases are included; the capital
city, Copenhagen, is shown separately in
his tables; and his grading of diagnoses is
generally the same as that used above.
The two series are presented in Table 44.
For all sites and, with a few exceptions,
for the separate sites as well, the propor-
tions with microscopic confirmation or
autopsy are higher in the Copenhagen
series. On the other hand, for nearly all of
the sites listed the proportions in which
diagnosis is without recorded support are
lower in the data from the 12 cities, and
markedly so for esophagus, stomach, in-
testines, lung and bronchus, and for lym-
phoma and leukemia.

TABLE 44. Percentage of Deaths from Malignant Neoplasms with Certain Diagnostic Evidence, by
Site, at Ages 15-74 Years, in 12 Cities, 1962-1964, and at All Ages, in Copenhagen, 1952-1957

Autopsy or microscopio Clinical only or death
confirmation certificate only

Site

12 cities Copenhagen* 12 cities Copenhagen*

All sites (140-205) ...........................

Buccal cavity and pharynx (140-148)..........
Esophagus (150) .............................
Stomach (151) ...............................
Intestines (152-153)..........................
Rectum (154) ...............................
Larynx (161)................................
Lung and bronchus (162-163) .................
Breast (170).................................
Cervix uteri (171) ............................
Corpus uteri, etc. (172-173) ...................
Ovary, etc. (175-176) ........................
Prostate (177)...... ........................
Bladder and other urinary organs (181).........
Skin (190-191) ..............................
Lymphoma and leukemia (200-205) ............

All other sites...............................

69.5

91.8
69.1
55.2
70.5
82.9
88.6
64.8
83.5
90.0
82.1
87.0
66.1
84.0
87.4
93.1

49.7

84.4

83.4
83.7
71.4
78.9
87.4
89.7
82.0
88.0
95.0
93.8
90.8
77.1
83.5
87.5
76.9

79.0

10.8

7.2
3.8

13.9
8.1
4.8
8.3
2.7

10.9
8.5
9.3
7.6

23.9
2.4

11.6
3.2

20.1

12.5

12.6
15.1
21.2
15.7

7.0
7.7

15.9
12.0
3.0
2.1
8.8

21.0
5.8

11.0
16.6

15.0

*Calculated from data given in Clernmesen (1964).
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MORTALITY BY BROAD GROUPS OF SITES

Some remarkable differences are immedi-
ately apparent when the age-adjusted death
rates for broad groups of cancer sites are
examined (Table 45). Among males, in 10
of the 12 cities cancers of the digestive
organs and peritoneum were responsible for
higher death rates than any other group,
but in Bristol and La Plata cancers of the
respiratory system occupied first place. The
pattern in females is different: in all cities
except two (Bogotá and Santiago) the
group of breast and genito-urinary system

was the most important-indeed, in three
cities (Cali, Lima, and Mexico City) these
sites were responsible for a higher mortality
than all other malignant neoplasms com-
bined.

In each city male death rates from can-
cers of the respiratory system were higher
than the female rates. In all cities except
Mexico City a similar difference by sex
was also observed in the rates from cancers
of the digestive system. Male rates were
higher also for lymphoma and leukemia,

TABLE 45. Annual Age-Adjusted Death Rates from Five Groups of Malignant Neoplasms per 100,000
Population at Ages 15-74 Years, by Sex, in Each City, 1962-1964

Digestive Breast and Lymphoma All other
City organs and Respiratory genito-urinary and sites

peritoneum system system leukemia (remainder of
(150-159) (160-165) (170-181) (200-205) 140-205)

Male

12 cities ........................ 52.4 31.3 14.3 10.0 13.4

Bogotá ......................... 67.5 12.4 11.7 11.7 11.9
Bristol ......................... 51.8 62.0 17.1 10.8 14.1
Cali .......................... 51.7 11.2 10.4 6.3 17.0
Caracas ....................... 53.1 29.2 19.6 11.5 14.8
Guatemala City ................ 56.7 12.5 12.5 7.7 8.6
La Plata ....................... 60.9 69.2 28.3 12.1 12.1
Lima .......................... 55.4 20.8 10.2 13.0 13.1
Mexico City ................... 25.9 11.5 10.7 5.2 8.9
Ribeirao Preto .................. 73.9 22.5 10.2 11.8 19.2
San Francisco ................... 42.9 39.8 14.1 10.8 20.6
Santiago ...................... 64.9 28.2 13.0 9.6 11.9
Sao Paulo ................... .. 49.0 20.4 10.9 8.7 13.6

Female

12 cities ........................ 37.1 5.4 49.9 7.4 9.9

Bogotá ......................... 59.6 5.2 42.0 9.0 12.2
Bristol ...................... ... 24.5 7.5 47.9 6.9 10.5
Cali .......................... 31.1 4.2 67.3 4.9 12.5
Caracas ....................... 37.3 6.4 46.8 8.0 15.7
Guatemala City ................ 47.1 3.1 47.1 4.3 8.4
La Plata ....................... 36.5 3.6 48.4 6.4 8.2
Lima.......................... 42.3 5.9 68.2 9.6 9.5
Mexico City ................... 27.7 3.6 48.5 6.5 8.6
Ribeirao Preto .................. 30.7 7.4 35.6 5.4 8.0
San Francisco ................... 25.0 9.0 44.8 13.4 6.7
Santiago ...................... 53.0 6.0 45.0 9.0 8.2
Sao Paulo ................... .. 35.7 3.6 41.1 5.6 9.9



Chapter VI. Cancer 95

except in Mexico City and San Francisco.
For breast and genito-urinary cancers, on
the other hand, mortality of females ex-
ceeded that of males in each city.

The greatest variation between cities is
seen for respiratory cancers in males; the
highest rate in La Plata (69.2 per 100,000
population) was more than six times the
lowest rate in Cali (11.2). For these can-
cers in females the range was from 3.1 to
9.0 per 100,000 population. By contrast,
the range in mortality from cancer of the
digestive organs was approximately the
same in males and in females, and the range
for lymphoma and leukemia was similar
in the two sexes.

Certain other similarities should also be
noted. The male death rates from cancers
of the digestive organs were similar in six
cities (Bristol, Cali, Caracas, Guatemala
City, Lima, and Sao Paulo). The female
rates in Cali, Caracas, La Plata, Ribeirao
Preto, and Sáo Paulo were in the range
from 30.0 to 40.0 per 100,000 population.
In nine cities mortality from breast and
genito-urinary cancer of males fell between
10.2 in Lima and Ribeiráo Preto and 14.1 in
San Francisco, and of females in nine cities
between 41.1 (Sáo Paulo) and 48.5 (Mexico
City). Again, only 3 of the male rates for
lymphoma and leukemia were outside the
fairly narrow range from 8.7 (Sáo Paulo) to
13.0 (Lima), and only three cities had
female rates of less than 5 or more than 10
per 100,000 population. For the remainder
group also a comparatively short range
from 10 to 18 per 100,000 population in-
cluded 8 of 12 male rates, and 10 of 12
female rates fell in the range from 8 to
13 per 100,000 population. Each group
of cancers comprises, of course, several body
sites. What is remarkable is that so often
the aggregate death rates for a group should
be similar in a number of cities, although

in the same cities, as will be seen later, the
death rates for the separate body sites of
which the aggregates are composed often
differ markedly.

The features which characterize mortality
adjusted for age may also be noted when
the age-specific death rates are considered.
Figure 41, based on the combined data
for all cities, shows the way in which can-
cer of these groups of sites affected males
and females differently. Through most of
the age span, cancer of the digestive sys-
tem caused the highest mortality among
males, but cancer of the breast and genito-
urinary system held first place among fe-
males. The sex differential in respiratory
cancer was evident in all age groups, while
the similarity between the sexes both in
the actual levels and in the slopes of the
curves for lymphoma and leukemia is note-
worthy.

The data by city are given in Appendix
14 and in Figures 42 and 43. Among males
the digestive organs were pre-eminently
the sites of fatal cancer in the age range
from 35-74 years in eight cities, but in

FiG. 41. Annual Age-Specific Death Rates from
Four Groups of Malignant Neoplasms per 100,000
Population from 15-74 Years, by Sex, in 12 Cities,
1962-1964
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FIG. 42. Annual Age-Specific Death Rates from Four Groups of Malignant Neoplasms per 100,000
Population of Males from 15-74 Years, in Each City, 1962-1964
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FIG. 43. Annual Age-Specific Death Rates from Four Groups of Malignant Neoplasms per 100,000
Population of Females from 15-74 Years, in Each City, 1962-1964
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Bristol, Caracas, La Plata, and San Fran-
cisco cancer of the respiratory system was
more important in one or more of the
separate age groups.

In all cities cancer of the breast and
genito-urinary system caused higher death
rates than cancer of the other groups of
sites among females between the ages 35-54

4

1
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years, although in the oldest age group in
most cities cancer of the digestive organs
was more important. Cancer of the respira-

tory system was much less prominent among
females in all cities and throughout the age
span than in males.

DIGESTIVE ORGANS AND PERITONEUM

Malignant neoplasms of the digestive
organs and peritoneum (150-159) were re-
sponsible for 3,414 deaths, or 38.8 per cent
of all cancer deaths in the 12 cities. Of
this total, 2,434 deaths were due to cancer
of the alimentary tract-esophagus, stom-
ach, intestines, and rectum-and malig-
nancies of the liver, gallbladder, pancreas,
peritoneum, and unspecified sites accounted
for 980 deaths.

Mortality from cancer of the alimentary
tract is considered first, followed by an
analysis of mortality from cancers of other
digestive organs. The age-adjusted death
rates for each site within the alimentary
tract are given by sex and by city in Table
46.

Esophagus

In recent years reports have appeared
concerning the frequency of esophageal can-
cer which can only be interpreted as indicat-
ing that certain population groups are ex-
posed to potent exogenous factors. For
example, on the island of Curagao in the
Caribbean, esophageal cancer is the most
common malignant tumor seen among the
Negro population (Eibergen, 1961), and
very high prevalences have been reported
from other areas such as the Transkei in
Africa (Burrell, 1962) and parts of the
Soviet Union (Doll, 1967). According to
Prudente (1963), mortality is very high in
parts of southern Brazil and nearby areas
of Argentina and Uruguay. The responsible

elements in the environment of these popu-
lations have not yet been identified.

Except in Caracas and Santiago, male
death rates from cancer of the esophagus
(150) were at least twice the female rates,
and in several cities (Cali, Guatemala City,
La Plata, Mexico City, Ribeiráo Preto,
San Francisco, and Sáo Paulo) the sex ratio
was 4 to 1 or more. The highest male
rates were recorded in Bogotá, La Plata,
and the two Brazilian cities (all exceeded
8 per 100,000 population); the rate in San-
tiago was 6.0, while in the other Latin
American cities the rates did not exceed
4 per 100,000 population. An association
between cancer of the esophagus and alcohol
has been recognized by many workers since
Young and Russell (1926) first reported an
increased frequency among men working
in the liquor trade. In the 12 cities, how-
ever, among males there is no correlation
between mortality from this cancer and
from all forms of alcoholism.

Of the 265 deaths (190 males and 75
females) in which esophageal cancer had
been given a weight of 4 or more, the lesion
was located as follows:

Male Female
Upper third 20 10
Middle third 42 22
Lower third 101 33
Not classified 27 10

Cancers of the upper and middle third
were relatively more numerous among fe-
males, but the distribution by site is not
significantly different for the two sexes.
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TABLE 46. Annual Age-Adjusted Death Rates from Malignant Neoplasms of the Alimentary Tract
per 100,000 Population at Ages 15-74 Years, by Site and Sex, in Each City, 1962-1964

City Esophagus Stomach Small intestine|Large intestine Rectum
(150) (151) (152) (153) (154)

Male

12 cities ............................ 5.5 25.4 0.3 4.6 4.1

Bogotá ............................. 8.1 45.2 - 1.5 1.6
Bristol ............................. 4.4 19.7 0.3 6.7 9.9
Cali .............................. 4.0 33.8 - 2.7 1.1
Caracas ............................ 3.4 27.6 - 4.2 2.5
Guatemala City ................... . 3.7 34.6 0.7 1.8 0.8
La Plata ........................... 9.2 20.8 0.6 7.8 7.3
Lima ............................. 4.0 30.3 0.8 3.9 1.9
Mexico City ........................ 2.0 8.3 - 2.6 2.0
Ribeirao Préto ...................... 8.6 41.8 2.6 4.1 1.3
San Francisco ....................... 5.3 10.0 - 8.8 5.8
Santiago .................. ........ 6.0 38.3 - 2.2 4.3
Sao Paulo .......................... 8.5 26.0 0.0 4.1 3.0

Female

12 cities ............................ 1.8 15.5 0.2 4.4 2.6

Bogotá ............................. 4.0 38.4 - 2.7 1.0
Bristol ............................. 1.7 7.8 0.2 5.5 3.7
Cali ............................... - 14.7 0.4 2.5 0.3
Caracas ........................... 3.2 14.2 0.8 2.6 1.9
Guatemala City ..................... 0.9 24.4 - 2.5 2.2
La Plata ........................... 1.9 10.9 0.5 7.8 2.3
Lima ............................. 1.2 21.3 0.5 3.4 2.9
Mexico City ........................ 0.5 5.8 0.3 2.0 1.5
Ribeirao Prito ..................... 1.2 16.0 - 3.8 3.7
San Francisco ....................... 1.1 6.4 - 8.1 3.2
Santiago .......................... 3.7 19.5 0.3 2.4 4.8
Sao Paulo .......................... 1.6 17.0 0.0 4.9 2.3

The conventional distinction between locali-
zations is sometimes difficult to make. Also,
extensive neoplasms may involve much of
the length of the esophagus.

Histological reports were available for 179
cancers of the esophagus; of these, 36 were
reported as being adenocarcinoma and 113
as being epidermoid or squamous cell, while
in the remaining 30 the type of carcinoma
either was not specified or was not classifi-
able as being definitely one or other of the
main types. The high ratio of adenocar-
cinoma to squamous cell tumors (1 to 3)
was largely due to the material from La
Plata, where on inquiry it was found that
the histological types taken from the rec-

ords had not been checked with the original
pathology reports in some instances. A
subsequent review of 31 histology reports
from one hospital (Hospital San Martín)
showed 22 squamous cell, 5 adenocarcinoma,
and 4 anaplastic or undifferentiated tumors.
The relative frequency of histological types
of esophageal cancer in La Plata was there-
fore probably not unusual.

Many pathologists believe that when
adenocarcinoma is found near the cardiac
end of the esophagus the tumor probably
originated in the stomach. The records of
all 23 adenocarcinoma of the lower third
were reviewed with this in mind. In 14
there was no doubt that the tumor had



Chapter VI. Cancer 99

arisen in the esophagus. The surgical find-
ings in the other 9 might, however, be inter-
preted either as esophageal cancer invading
the cardia or as gastric cancer invading the
esophagus.l

The age-adjusted death rates of males
and females from esophageal cancer showed
no appreciable correlation. When the age-
adjusted male death rates from cancer of
the esophagus are plotted against the rates
from gastric cancer, no significant correla-
tion is apparent. However, the cities seem
to fall into two groups and within each
the rates for the two sites appear to be
related.

One group consists of seven Latin Ameri-
can cities (r=+0.917), while the other
comprises the two English-speaking cities
and Mexico City, La Plata, and Sáo Paulo
(r= -+0.780). The two regression lines are
similar in slope but are separated by a
distance equivalent to an age-adjusted rate
of about 20 per 100,000 population for gas-
tric cancer. Correlation between mortality
from the two forms of cancer suggests the
possibility of common etiological factors.
The inference is perhaps that the determi-
nants of gastric cancer mortality may be
separated into at least two components,
one of which also influences cancer of the
esophagus and was operating in all these
populations. The other component does

r not affect esophageal cancer and was op-
erating much more strongly in the first
group of cities than in the other. No similar
relationship can be shown in the data for
females, but the female rates from esopha-
geal cancer were based on small numbers.

Stomach

The epidemiological characteristics of
a gastric cancer point to the importance of

1One record (08-0322) was of particular interest
because of its rarity, a "collision" carcinoma with
well-defined squamous and adenocarcinomatous ele-
ments.

exogenous factors. However, no consistent
hypothesis has yet been advanced to ex-
plain why the disease should be so common
in Japan and Iceland and apparently so
rare in India (Paymaster, 1964), or why
mortality should have declined so markedly
over recent decades in the United States
(Haenszel, 1958). In Chile gastric cancer
is unusually frequent (Moroder and Vildó-
sola, 1960), and according to recently avail-
able data, mortality in Colombia is also
very high (WHO, 1964).

In the material from the 12 cities the
stomach was the most important single site
of cancer, with 1,545 deaths assigned, or
17.5 per cent of all deaths from malignant
neoplasms. The range shown in mortality
from gastric cancer was remarkable (Table
46): for males the lowest death rate was
less than one-fifth the highest rate, and
for females less than one-sixth; for each
sex the highest rates were in Bogotá and
the lowest in Mexico City. The rates for
San Francisco were also very low for both
sexes.

A notable feature of the epidemiology
of cancer of the stomach, seen both in in-
ternational and other comparisons, is the
relative constancy of the sex ratio (Doll,
1956; Haenszel, 1958; Griffith, 1963). This
implies a fairly consistent relationship be-
tween men and women in many differing
environments as regards some relevant
characteristic. What that characteristic
may be is at present conjectural, but it
could be, for example, the average area of
the target tissue-the gastric mucosa-or
the frequency of carcinogenic insult in rela-
tion to the average quantity of food in-
gested. The ratio of mortality of males to
that of females (age-adjusted) in the total
material of the 12 cities was 1.6, which
agrees well with the ratios obtained from
other mortality data. In the individual
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cities the ratios, given below, varied from
the lowest value of 1.2 in Bogotá to the
highest value of 2.6 in Ribeirao Preto:

Ribeiráo Preto ............ 2.6
Bristol ........... ......... 2.5
Cali .................. 2.3
Santiago .............. .... 2.0
Caracas ............... .... 1.9
La Plata .................. 1.9
San Francisco .............. 1.6
Sao Paulo ................. 1.5
Guatemala City ............ 1.4
Lima ..................... 1.4
Mexico City ................ 1.4
Bogotá .................... 1.2

The numbers of deaths on which the
ratios were calculated varied from city to
city, and only in Bogotá was the male/
female ratio of age-adjusted death rates
significantly different from the ratio in the
total material. In Bogotá the number of
male deaths was considerably lower, or
that of female deaths considerably higher,
than would be expected on the over-all sex
ratio.

To illustrate the broad pattern of varia-
tion, the cities have been grouped according
to levels of mortality for both sexes, with
an adjustment for age (Table 47 and Figure
44). The highest rate, in Bogotá, was six
times the lowest rate, in Mexico City. The
similarity of the rates in Mexico City and
San Francisco, in Bristol and La Plata, in
Caracas and Sáo Paulo, and in Lima and
Santiago is noteworthy, while the difference
between the two cities of Middle America
(Mexico City and Guatemala City) is par-
ticularly striking inasmuch as these popula-
tions resemble each other in many ways,
for example, in cultural and ethnic char-
acteristics and in the composition of the
average diet. The marked difference be-
tween the death rates in the two Colombian
cities (Bogotá and Cali) deserves further
study, since the pattern within a country
may suggest environmental relationships.

TABLE 47. Range of Annual Age-Adjusted
Death Rates from Malignant Neoplasms of the
Stomach per 100,000 Population at Ages 15-74
Years, in Each City, 1962-1964

Age-
Level of mortality City adjusted

death rate

Very high ......... Bogotá ............ 41.3

High ............. Guatemala City.... 28.8
Ribeiráo Préto..... 28.6
Santiago.......... 27.6
Lima............. 25.4

Average .......... Cali.............. 23.4
Sao Paulo ......... 21.2
Caracas ........... 19.7

Low ............. La Plata.......... 15.7
Bristol ............ 13.1

Very low ........ San Francisco...... 8.1
Mexico City ....... 6.8

'4

FIG. 44. Annual Age-Adjusted Death Rates from
Malignant Neoplasms of the Stomach per 100,000
Population at Ages 15-74 Years, by Diagnostic
Confirmation, in Each City, 1962-1964
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within England and Wales variations in `'
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TABLE 48. Annual Age-Specific Death Rates from Malignant Neoplasms of the Stomach per 100,000
Population from 15-74 Years, in Each City, 1962-1964

City
Years

15-24 25-34 35-44 45-54 55-64 65-74

Bogotá ............ 0.4 3.2 14.3 57.5 191.6 350.7
Bristol ............. - 1.3 2.3 17.2 65.0 114.5
Cali ............... - 1.7 9.2 43.7 83.9 208.7
Caracas ............ 0.4 0.5 7.4 21.1 95.4 182.4
Guatemala City .... - 2.8 5.3 43.3 135.2 250.9
La Plata ........... - 0.9 5.0 21.0 78.8 128.3
Lima .............. 0.4 2.8 7.5 37.6 115.8 211.6
Mexico City ........ - - 3.2 8.0 25.1 76.5
Ribeirao Preto ...... 2.2 - 17.8 62.4 93.0 214.6
San Francisco ...... - 1.7 4.7 15.5 30.5 54.8
Santiago ........... - - 8.1 35.5 121.7 278.6
Sao Paulo .......... 0.3 2.8 9.5 16.9 92.1 216.1

porting evidence for the diagnoses in 86 per
cent of deaths due to gastric cancer (Table
43). The proportion was higher in deaths in
the age group 15-64 years (89 per cent)
than in the oldest age group 65-74 years
(80 per cent). The age-adjusted death rates
for the 50-year span 15-64 years with better
diagnostic evidence show relatively as much
variation (from 28.0 per 100,000 population
in Bogotá to 3.9 in Mexico City) as those
for the complete age span. With minor ex-
ceptions, the order of rank of the cities is
unchanged.

Mortality for both sexes adjusted for age
for the 60-year age span, based on con-
firmed diagnoses, is shown in Figure 44 for
each city. Despite considerable variation
from city to city in the proportions of con-
firmed diagnoses, the main features of the
comparisons between cities are the same,
whether based on all deaths or only on
deaths with support for the diagnoses.

The differences between the cities are also
evident when the age-specific death rates
for males and females combined are ex-
amined (Table 48 and Figure 45). In each
age group from 35-74 years the death rate
in Bogotá was higher than in any other city
except Ribeirao Preto (in the age groups

from 35-54 years). Mexico City had either
the lowest or the second lowest rate in each
age group. The contrast between this city
and Guatemala City and between Bogotá
and Cali is seen throughout the age span.
The rates in Bristol and San Francisco dif-
fered appreciably at older ages.

FIG. 45. Annual Age-Specific Death Rates from
Malignant Neoplasms of the Stomach per 100,000
Population from 35-74 Years, in Each City,*
1962-1964

AsE GROUP IN YEARS

* Excluding Ribeirao Préto.
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Aird and his colleagues (1953) first drew
attention to an increased frequency of per-
sons of blood group A among stomach can-
cer patients in Britain. This observation
has been confirmed subsequently in other
countries (Buckwalter et al., 1957; Segi et
al., 1957). If belonging to blood group A
implies a slightly increased risk of develop-
ing gastric malignancy, other things being
equal, populations with a high proportion
of blood group A should have a higher
incidence of gastric cancer, and vice versa.
However, in England and Wales, for ex-
ample, a north-west to south-east gradient
in gastric cancer mortality runs counter to
the gradient of frequency of A in the popu-
lation, and it would seem that the experi-
ence of the 12 cities is likewise contrary
to expectation. The indigenous population
is predominantly of group O in North, Cen-
tral, and South America (Matson and Swan-
son, 1959). Indeed, it has been suggested
that originally all South American Indians
were of group O and that individuals of
groups A and B are descendants of Euro-
pean matings (Buettner-Janusch et al.,
1964). At the present time, from 60 to 85
per cent of the populations of Cali, Lima,
and Santiago are of group O (Caceres, 1963;
Giraldo, 1963; Nagel and Soto, 1964). In
these cities, as in England and Wales,
exogenous factors are presumably operating
at a higher intensity to offset the slightly
lower risk which blood group O appears to
confer. It would be interesting to repeat
the work of Aird and his colleagues in some
of the Latin American cities with high death
rates from gastric cancer, to see whether the
relationship with blood groups also holds
in populations where the proportion of
group O is high.

Small Intestine

The rarity with which malignant disease
arises in the small intestine as compared

with the large intestine is one of the mys-
terious facts of cancer epidemiology. In
the total material from the 12 cities there
were only 21 deaths recorded from malig-
nant neoplasms of the small intestine (152),
whereas for the large intestine and rectum
there were 30 times that number. The crude
death rate was 0.3 per 100,000 population
at ages 15-74 years, and the sexes were
equally affected (10 males and 11 females).
The disease was more common in older
people, as these death rates per 100,000
population at different ages show: 15-44
years, 0.05; 45-64 years, 0.63; 65-74 years,
2.50. At least one death occurred in each
city except Bogotá and San Francisco, the
largest number being 5 deaths in Lima.

In five instances the neoplasm arose in
the duodenum and in eight instances in the
ileum or jejunum, while in the remainder
either the disease involved multiple sites or
the affected part of the small intestine was
not specified. The diagnosis was estab-
lished at autopsy or by biopsy in 12 deaths,
at surgical operation in 5, and by X ray
appearances in 2. The histology of the
tumor was specified in 10 cases, of which
5 were adenocarcinoma, 4 were malignant
carcinoids, and the other was a reticulum
cell sarcoma.

Large Intestine and Rectum

To explain the epidemiological features
of cancers of the colon and rectum there
is a dearth of useful hypotheses, that is,
hypotheses capable of being tested. In
northern Europe and in the United States
these neoplasms are common, particularly
among the well-to-do and in females, but
they are said to be rare in Africa and the
reported death rate from Japan is very low.
In the 12 cities the large intestine and rec-
tum combined caused 602 deaths, or 6.8 per
cent of all cancer deaths and 17.6 per cent
of cancer of the digestive organs. Evidence

4
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in support of the diagnosis was on record
for 93.3 per cent of deaths due to these
cancers. The proportions in which the diag-
nosis was not supported varied from city
to city, but it may be noted that the four
cities with the lowest death rates (Bogotá,
Cali, Guatemala City, and Mexico City)
had higher than average proportions (11 to
14 per cent) without supporting evidence.
It follows that the low death rates were not
due to more stringent criteria having been
applied in these cities.

The frequency of fatal malignant lesions
diminished progressively with distance from
the ileocecal valve up to the sigmoid loops
(Table 49 and Figure 46). At this point
the numbers increased markedly and, it
might be noted, 70 per cent of the total
cancers arose in locations accessible to
sigmoidoscopy. Of the rectal cancers, 80
were stated to involve the rectosigmoid
junction, 64 arose elsewhere in the rectum,
and for the remaining 109 the precise origin
within the rectum was not specified. Pre-
sumably, some of these latter tumors also
originated in the rectosigmoid area, and it
is therefore probable that at least half the
fatal cancers of the large intestine and
rectum were concentrated in this length of
bowel. The individual records indicate that
pathologists, surgeons, and radiologists

TABLE 49. Location of Fatal Malignant Neo-
plasms at Ages 15-74 Years, by Specified Sites in
Large Intestine and Rectum, in 12 Cities, 1962-1964

Location Number Per-
centage

Total ........... .......... 566 100

Cecum, appendix, ascending
colon (153.0) ................ 91 16.1

Transverse colon, flexures (153.1). 55 9.7
Descending colon (153.2) ........ 22 3.9
Sigmoid colon (153.3) ........... 145 25.6
Rectosigmoid junction 80 14.1
Other parts of rectum (154) ... 64 11.3
Rectum, part not stated) 109 19.3

FIG. 46. Location of 623 Fatal Malignant Neo-
plasms of Intestine and Rectum at Ages 15-74
Years, in 12 Cities, 1962-1964

often used the terms "sigmoid colon" and
"rectosigmoid junction" interchangeably;
therefore, for purposes of classification it
is best to avoid making a distinction at this
point by assigning cancers of the sigmoid
colon to large intestine (153) and cancers of
the rectosigmoid junction to rectum (154).
Since no more precise localization could be
determined for many of the rectal cancers,
they are considered, together with cancers
of the sigmoid colon and rectosigmoid junc-
tion, as a single group.

Examination of the age-specific death
rates in the combined material reveals con-
sistent relationships between the separate
sites within the large intestine and rectum
(Table 50 and Figure 47). The curves
have similar slopes, indicating that the risk
of fatal cancer increases with age at about
the same rate for each of the separate sites.
(The death rates for descending colon are
based on small numbers of deaths). Within
each age group the sites maintain the same
order of rank by death rates-from sigmoid
colon and rectum, with the highest rates,
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TABLE 50. Annual Age-Specific Death Rates
from Malignant Neoplasms of Large Intestine and
Rectum per 100,000 Population from 15-74 Years,
by Site, in 12 Cities, 1962-1964

Sigmoid
Age group Cecum, Trans- colon

(years) ascend- verse Descend- with
ing colon colon ing colon rectum

(153.0) (153.1) (153.2) (153.3,154)

15-24 ...... 0.0 - - 0.2
25-34 ...... 0.2 0.1 - 0.7
35-44...... 0.6 0.2 0.1 1.3
45-54...... 1.4 0.8 0.5 7.5
55-64...... 4.2 2.2 1.7 19.6
65-74 ...... 11.4 8.5 1.7 49.5

FIo. 47. Annual Age-Specific Death Rates from
Malignant Neoplasms of Large Intestine and Rec-
tum per 100,000 Population from 15-74 Years, by
Site, in 12 Cities, 1962-1964

AGE GROUP IN YEARS

through ascending colon and transverse
colon, to descending colon, with the lowest
rates. There was thus a regular gradient
of risk applying to different parts of the
large bowel, irrespective of whether the
total risk was small (ages 25-34 years) or
relatively much greater (ages 65-74 years).

The age-adjusted male death rate from
cancer of the large intestine and rectum did
not differ significantly from the female rate
in any city, with the possible exception of

Bristol. Since the numbers of deaths by sex
and anatomical site within the bowel in
each city were small, rates have been com-
puted by site for both sexes combined.
Table 51 and Figure 48 give the age-ad-
justed death rates for the two groups-
colon excluding sigmoid and sigmoid colon
with rectum-in each city.

TABLE 51. Annual Age-Adjusted Death Rates Á
from Malignant Neoplasms of Sigmoid Colon with
Rectum and of Colon Excluding Sigmoid per 100,000
Population at Ages 15-74 Years, in Each City,
1962-1964

Sigmoid Colon
City colon with excluding

rectum sigmoid
(153.3, 154) (153.0-153.2)

Bogotá ............... 1.7 1.3
Bristol ................ 8.2 3.9
Cali .................. 1.4 1.1
Caracas. .... 3.1 1.4
Guatemala City ........ 2.0 1.7
La Plata .............. 9.0 3.3
Lima ................. 3.8 1.7
Mexico City ........... 2.2 1.6
Ribeirao Pr6to ......... 3.8 0.7
San Francisco ......... 8.4 3.9
Santiago .............. 5.4 1.1
Sao Paulo ............. 5.0 1.7

FIG. 48. Annual Age-Adjusted Death Rates from
Malignant Neoplasms of Sigmoid Colon with
Rectum and of Colon Excluding Sigmoid per
100,000 Population at Ages 15-74 Years, in Each
City, 1962-1964
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The grouping of the cities is quite dif-
ferent for these two composite sites. For
colon cancer excluding sigmoid, Bristol, La
Plata, and San Francisco have similar and
relatively high rates (3.3-3.9 per 100,000
population), whereas the other nine cities
have relatively low rates differing little
inter se. No such grouping can be seen
for sigmoid colon with rectum; although the
rates are again relatively high in the three
first named cities, the other cities show
much greater variation in mortality than
they do for colon cancer. The highest death
rate for sigmoid colon with rectum was 6.4
times the lowest, and for other colon cancer,
3.5 times the lowest (if Ribeiráo Preto is
omitted) .

When the age-adjusted mortality of
males is plotted against that of females
there is little correlation to be seen for can-
cer of the colon excluding sigmoid, but a
different picture emerges for cancer of
sigmoid colon with rectum (Figure 49).
Indeed, if calculated on the data for 11
of the 12 cities, the correlation coefficient
is very high (+ 0.956). Only one city, Bris-

FIG. 49. Annual Age-Adjusted Death Rates from
Malignant Neoplasms of Sigmoid Colon with Rec-
tum per 100,000 Population of Males in Relation
to Those of Females at Ages 15-74 Years, in Each
City, 1962-1964
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tol, seems out of line. In Bristol the age-
adjusted death rate of males from this
group of cancers was significantly higher
than the rate of females, and it was the
only city in which this was so. This peculiar
result would seem to warrant further study
based on more extensive data.

Primary Cancer of the Liver

In the analysis of mortality from cancer
of the digestive organs, other than the
alimentary tract, and of the peritoneum,
primary cancer of the liver is considered
first (Table 52). The diagnosis of primary
liver cancer can rarely, if ever, be made
with certainty on clinical grounds; con-
firmation by histology, or at least exclusion
of other probable primary sites by findings
at autopsy or laparotomy, is necessary.
In the material from the 12 cities there was
histological confirmation in only 64.5 per
cent of deaths and gross findings at autopsy
or laparotomy in an additional 11.6 per
cent. In nearly one quarter of the deaths
assigned to this cause the diagnosis was
therefore based on evidence of a clinical
nature.

The age-specific death rates in the com-
bined material were higher for males than
for females in each age group, and the
age-adjusted death rate for males (2.9 per
100,000 population) was significantly above
that for females (1.6 per 100,000). Male
rates were higher in 11 of the 12 cities, La
Plata being the exception.

When the cities are compared, the differ-
ences in rates are not remarkable in view
of the sampling variation, although Bristol,
Mexico City, and Sáo Paulo had low rates
for both males and females compared with
Caracas and Lima.

It is well established that malignant
change can arise in cirrhotic livers, and at
least three such instances 2 were encountered

204-3349, 07-4591, and 08-5690.

O1,T. . .l..f.
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TABLE 52. Annual Age-Adjusted Death Rates from Malignant Neoplasms of Digestive Organs Ex-
cluding Alimentary Tract per 100,000 Population at Ages 15-74 Years, by Site and Sex, in Each City,
1962-1964

Peritoneum,
City Liver, Biliary Liver, unspecified

primary passages Pancreas secondary organs.
(155.0) (155.1, 155.8) (157) (156) (158, 159)

Male

12 cities ............................. 2.9 2.5 4.6 1.4 1.0

Bogotá ............................. 3.1 1.3 5.1 1.0 0.6
Bristol ............................. 0.8 2.4 6.5 0.2 1.0
Cali ............................... 1.9 2.3 2.2 1.8 2.0
Caracas ............................ 6.1 3.4 2.2 2.6 1.1
Guatemala City ...................... 2.7 5.0 4.3 1.2 1.7
La Plata ............................ 2.4 3.3 7.1 2.0 0.4
Lima .............................. 5.5 2.2 3.4 1.5 1.8
Mexico City ........................ 1.2 2.6 3.7 3.4 0.3
Ribeiráo Preto ....................... 3.5 3.7 5.9 0.9 1.4
San Francisco ........................ 3.5 1.1 8.1 0.1 0.1
Santiago ............................ 3.8 2.2 2.8 3.3 2.0
Sao Paulo ........................... 1.3 2.2 2.4 0.5 0.9

Female

12 cities ............................. 1.6 4.9 3.5 1.8 1.0

Bogotá.............................. 2.6 3.9 3.9 1.9 1.2
Bristol ............................. 0.1 1.4 3.6 0.3 0.3
Cali ............................... 1.4 5.8 3.1 2.2 0.7
Caracas ............................. 2.2 5.7 4.3 2.4 0.1
Guatemala City ................... .. 2.4 7.6 3.5 2.2 1.2
La Plata ............................ 2.8 6.4 3.2 0.7 0.3
Lima .............................. 3.4 3.5 4.4 1.2 0.4
Mexico City ......................... 0.6 8.5 3.9 3.1 1.4
Ribeirao Preto ....................... 1.2 2.4 2.6 - -
San Francisco ........................ 0.2 1.6 4.2 0.2 0.1
Santiago ........................... 1.6 9.0 3.5 3.8 4.2
Sao Paulo ........................... 1.1 3.1 1.3 2.8 1.5

in the present material. Although fatal
liver cancer might be expected to occur
more often in populations in which cirrhosis
is prevalent, these data do not suggest any
relationship between the death rates from
primary malignant disease of the liver and
from cirrhosis, whether all forms or only
cirrhosis with alcoholism are used.

Primary liver cancer in young adults
seemed to be a more frequent cause of
death in Lima than elsewhere. At ages 15-
34 years there were 10 deaths from this
cause in Lima (out of a total of 97 deaths
from all forms of cancer), giving a rate of
1.8 per 100,000 population. In the other 11

cities there were 7 primary liver cancers
(out of 407 deaths from all malignant
neoplasms), equal to a rate of 0.2 per
100,000 population. The difference between
Lima and the other cities is highly signifi-
cant.

Of the 10 deaths in Lima in this age
group, 9 had been confirmed histologically;
the diagnoses were therefore not in doubt.
The reason for the high frequency of liver
cancer among young adults in this city is
not known. No relationship with occupa-
tion could be found, nor was there any
association with birthplace or duration of
urban residence. The high mortality might

r
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have been related to an undue frequency
of other forms of liver damage. In this age
group in Lima there were 11 deaths from
infectious hepatitis (092) and liver atrophy
(580), whereas only 4.7 deaths would have
been expected if the age- and sex-specific
death rates observed in the combined ex-
perience of the other 11 cities had applied
to the Lima population. The difference be-
tween observation and expectation is un-
likely to have occurred by chance (p<0.01).

Gallbladder and Gall Ducts

Cancers of the gallbladder and gall ducts
were among the best documented of the
internal cancers. The 12 cities differed
little in the proportions of adequately sup-
ported diagnoses; 71.2 per cent of the diag-
noses were established at autopsy or micro-
scopically, and an additional 18.3 per cent
by surgical findings.

Cancer of the gallbladder was one of the
few forms of malignancy common to both
sexes in which mortality of females ex-
ceeded that of males. This was so in all
the age groups from 35-74 years in the
combined data, and in 10 of the 12 cities
the age-adjusted death rate of females was
higher than that of males (Table 52).

The adjusted rates for males varied from
1.1 per 100,000 population in San Fran-
cisco to 5.0 in Guatemala City, but in view

'of the number of deaths, mortality of males
-did not differ significantly from city to city.
The female age-adjusted rates varied rather
more, from 1.4 per 100,000 population in

, Bristol to 9.0 in Santiago, and it is unlikely
that all of the differences observed were
due to sampling fluctuations. Guatemala
City, Mexico City, and Santiago had high
death rates for females (7.6, 8.5, and 9.0 per
100,000 population, respectively), whereas
Bristol and San Francisco had notably lower
rates (1.4 and 1.6, respectively).

The localization of fatal cancers within
the biliary tract differed in males and fe-
males (Table 53). In about one quarter
of the deaths from this cause a definite
localization could not be assigned, usually
because of extensive involvement of the
whole anatomical region. In slightly more
than half the female deaths the disease
originated in the gallbladder, compared
with slightly less than one quarter of the
male deaths. This disparity accounts for
the difference between the male and female
death rates. By contrast, fatal cancer con-
fined to the bile ducts or originating at
the ampulla of Vater occurred with approxi-
mately equal frequency in men and women.

The information on the.individual records
indicated clearly that malignant change,
particularly if arising in the gallbladder,
was often superimposed on chronic chole-
cystitis and gallstones. Several instances
were noted of cholecystectomy for an ap-
parently benign condition in which exami-
nation of the surgical specimen proved that
the malignancy which was eventually to
cause death was already present. When the
age-adjusted death rates of females from
chronic cholecystitis and cholelithiasis
(Chapter XII) are compared with the rates
for gallbladder cancer, there is a tendency

TABLE 53. Deaths from Malignant Neoplasms
of the Gallbladder and Extrahepatic Gall Ducts,
with Annual Age-Adjusted Death Rates per 100,000
Population at Ages 15-74 Years, by Site and Sex,
in 12 Cities, 1962-1964

Site

Total .............

Gallbladder .......
Bile ducts.........
Ampulla of Vater..

Not specified......

Deaths*

Male Female

86

20
25
17

24

209

114
33
14

48

*Weights of 4 or more to 155.1.

Rates

Male Female

2.5

0.6
0.7
0.5

0.7

4.9

2.7
0.8
0.3

1.1
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for cities with high rates for one cause
to have high rates for the other. Thus,
Santiago had high death rates for the two
causes, while rates for both were low in
Bristol, San Francisco, and Sáo Paulo.

Pancreas

Cancer of the pancreas is one form of
malignant disease in which the level of
mortality did not vary appreciably in most
of these very different populations.

In seven cities the male age-adjusted
death rate was higher than the female rate,
while the reverse was true in the other five
(Table 52); however, in no city did the
death rate for one sex differ to a significant
extent from that for the other. Age-ad-
justed death rates for both sexes combined
varied from 1.9 per 100,000 population in
Sao Paulo to 6.0 in San Francisco, with
nine cities having age-adjusted death rates
in the range from 3.2 per 100,000 population
(Santiago) to 5.0 (La Plata). None of the
differences between cities in mortality ad-
justed for age is significant if the lowest

rate (Sáo Paulo) is omitted from the com-
parison. The diagnosis of cancer of the
pancreas had been confirmed histologically
or at autopsy in 54.0 per cent of the 311
deaths from this cause and by laparotomy
in 29.1 per cent.

Ill-Defined Abdominal Cancer

For lack of sufficient information in a
few instances in every city, the cause of
death had to be assigned to ill-defined
categories of abdominal cancer. Often the
malignant nature of the illness was not in
doubt, histological confirmation being re-
corded in many instances, but the site of
origin of the disease was uncertain. Mor-
tality from secondary neoplasms of the
liver (156) and from malignant neoplasms
of the peritoneum and of unspecified diges-
tive organs (158, 159) represented from 2.
to 5 per cent of the total death rate of males
from cancer of the digestive organs in eight
cities and of females in six cities (Tables
45 and 52).

RESPIRATORY SYSTEM

The variations in mortality from cancer
of the respiratory system are among the
most notable findings of the Investigation.
These cancers caused 1,324 deaths, or 15
per cent of all cancer deaths, of which 1,122
were malignant neoplasms of the trachea,
bronchus, and lung. Cancers of the nose,
nasal cavities, and sinuses, and of the larynx
and mediastinum, together with secondary
thoracic neoplasms, are also considered in
this section. Table 54 gives the age-ad-
justed death rates for the four groups of
sites by sex in each city.

Nose, Nasal Cavity, and Sinuses

Malignant neoplasms of the nose, nasal
cavity, and sinuses (160) were rare, there
being only 29 deaths in the total material.
At least one death occurred in each city
except Ribeiráo Preto, and the largest num-
ber was five deaths in Bogotá. These un-
usual cancers appeared to have arisen in a
random way in the 12 cities.

Larynx

International comparisons indicate ex-
tremely wide variations in mortality from -
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TABLE 54. Annual Age-Adjusted Death Rates from Malignant Neoplasms of Respiratory System
per 100,000 Population at Ages 15-74 Years, by Site and Sex, in Each City, 1962-1964

Mediastinum and
Nose, nasal thoracic organs
cavity, etc. Larynx Lung and bronchus (secondary)

City (160) (161) (162, 163) (164, 165)

Male Female Male Female Male Female Male Female

12 cities ........................ 0.4 0.4 3.4 0.3 26.6 4.5 0.9 0.2

Bogotá ......................... 0.8 0.9 2.1 - 9.1 3.5 0.4 0.8
Bristol .......................... 0.2 0.5 1.3 0.2 60.1 6.8 0.3 -
Cali ............................ 0.5 0.7 1.9 0.4 8.8 2.9 - 0.2
Caracas ........................ 0.6 0.6 4.0 - 24.0 5.7 0.7 0.3
Guatemala City ................. 1.2 0.3 4.9 0.6 6.0 2.0 0.3 0.2
La Plata ........................ 0.3 - 7.0 0.4 59.0 2.9 2.9 0.3
Lima ........................... 0.3 0.2 1.7 0.2 17.9 5.5 0.8 0.1
Mexico City ..................... - 0.5 2.6 0.7 7.8 2.2 1.0 0.1
Ribeiráo Préto ................... - _ 11.5 1.3 9.4 6.1 1.7 -
San Francisco ................... 0.2 - 2.2 - 37.0 8.8 0.4 0.2
Santiago ........................ - 0.6 3.1 0.3 23.7 5.0 1.4 0.2
Sao Paulo ....................... 0.3 0.2 4.6 - 14.8 2.9 0.7 0.5

laryngeal cancer, the male death rate in
France being nearly 17 times the rate in
Sweden for 1962-1963 (Segi and Kurihara,
1966). Whether the rate be high or low,
males are always affected more than fe-
males. Also in the 12 cities (Appendix 13),
cancer of the larynx was pre-eminently a
cause of mortality among males, the number
of male deaths (120) being 10 times the
number of female deaths (12). In each
separate age group from 35-74 years the
death rate of males was at least seven times
that of females. In four cities no female
deaths were recorded and the largest num-
ber was three in Mexico City. The diagnosis
was confirmed in 92 per cent of the deaths
(Table 43).

La Plata and Ribeiráo Preto had the
highest death rates for males, 7.0 and 11.5
per 100,000 population, respectively, after
adjustment for age. The other 10 cities had
death rates ranging from 1.3 (Bristol) to 4.9
(Guatemala City), but because of the small
numbers of deaths on which the rates are
based they cannot be said to differ signifi-
cantly. For these 10 cities the rate is 3.0 per

100,000 population. The difference between
this figure and the rates in both La Plata
and Ribeirao Preto is, however, highly sig-
nificant. Laryngeal cancer in these two
cities deserves further study based on more
extensive data. Information on morbidity
would be especially valuable, since the prog-
nosis in cases treated early is relatively
favorable (National Cancer Institute, 1964).

Lung and Bronchus

No form of cancer has attracted more
attention in recent years than cancer of the
lung and no etiological hypothesis has stim-
ulated more research in the laboratory and
in the field than the well-documented as-
sociation with cigarette smoking.

Malignant neoplasms of the trachea,
bronchus, and lung (162-163) caused 1,122
deaths; of these, 97 per cent were specified
as primary cancers (162). Cancer of the
trachea (162.0) was rare, causing only six
deaths, and so was cancer of the pleura
(162.2), with 19 deaths. The lung and
bronchus (162.1) were thus by far the most
important; therefore, the entire group is
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referred to as cancer of the lung and
bronchus. Evidence in support of the diag-
nosis was obtained in 97.3 per cent of the
deaths (Table 43).

There were nearly five times as many
male deaths as female deaths. While cancer
of the lung and bronchus was relatively un-
important as a cause of death among fe-
males, being responsible for 4 per cent of
cancer deaths, it accounted for 22 per cent
of such deaths among males. Although for
males the lung and bronchus were numeri-
cally the most important single site in the
combined material, this was not so in all
cities.

Indeed, on the basis of mortality among
males the cities appear to fall into five
groups (Table 55 and Figure 50). Two
cities-Bristol and La Plata-had rates con-
siderably in excess of the others, while the
rate in San Francisco, the third highest, was
well above that in nine of the Latin Ameri-
can cities. The level of mortality in Caracas
and Santiago was similar and decidedly
higher than that in the five cities with the

TABLE 55. Range of Annual Age-Adjusted
Death Rates from Malignant Neoplasms of Lung
and Bronchus per 100,000 Population at Ages 15-74
Years, by Sex, in Each City, 1962-1964

Age-adjusted
Levels of death rate
mortality City
of males

Male Female

Very high. Bristol ............ 60.1 6.8
La Plata .......... 59.0 2.9

High ..... San Francisco ..... 37.0 8.8

Average... Caracas........... 24.0 5.7
Santiago .......... 23.7 5.0

Low...... Lima ............ 17.9 5.5
Sáo Paulo ........ 14.8 2.9

Very low.. Ribeirto Pr6to.... 9.4 6.1
Bogotá ........... 9.1 3.5
Cali ............. 8.8 2.9
Mexico City ...... 7.8 2.2
Guatemala City.... 6.0 2.0

Fio. 50. Annual Age-Adjusted Death Rates from
Malignant Neoplasms of Lung and Bronchus per
100,000 Population at Ages 15-74 Years, by Sex, in
Each City, 1962-1964
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lowest rates, while the rates for Lima and
Sao Paulo held intermediate positions. The
contrast between the rates in Bristol and
San Francisco, and in La Plata and the
other Latin American cities, is particularly
notable.

The rates for females were based on
smaller numbers of deaths. The outstanding
feature is the relatively high mortality in
San Francisco. The death rates of females
in all the Latin American cities were lower.
The contrast between the rates for males
and for females in La Plata is striking.

In the combined material male and female
age-adjusted rates showed some slight de-
gree of correlation, but if Bristol and La
Plata (with exceptionally high male rates)
and Ribeiráo Preto (because of the small
number of deaths) are omitted, there is
clear evidence of an association in the re-
maining nine cities (r=+ 0.958). The im-
plication seems to be that the factors deter-
mining the level of mortality in these cities
(and they need not necessarily have been
the same factors in all nine cities) uni-
formly affected both males and females,
irrespective of how intensely these factors
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were operating. In Bristol and La Plata,
however, there must have been some factor
or factors affecting males to a much greater
extent than females.

The sex differential in mortality, clearly
evident even in the youngest age group in
the combined material, was not constant
over the whole 60-year span but increased
steadily with age (Table 56 and Figure 51).
The reason for this is not known, but sex
differences in smoking habits and the
changes in these habits which have been
occurring over recent years may be involved.
The age-specific death rates by sex are
given for each city in Appendix 13, and
although the numbers of deaths in some
groups are small, the sex differentials by age
over the 50-year span from 25-74 years
show certain features which merit comment
(Figure 52). In Bogotá, Caracas, and San
Francisco the rates by sex at younger ages
differed only slightly, whereas in La Plata
particularly but also in Bristol they differed
much more. In the oldest age groups (55-
74 years) male death rates were much
higher than the corresponding female rates
in all cities (except Ribeiráo Preto). The
contrast between Bristol and La Plata in
the shape of the curve for males is also of
interest: rates in La Plata were higher
than in Bristol in the middle years (35-54
years), but lower in the last two age groups.
Death rates of females, on the other hand,
were markedly higher in Bristol than in
La Plata between 45-64 years.

Although data on a national scale con-
cerning smoking habits by sex and age are
available for some countries, no information
can be quoted relating to the populations
of these cities. Almost certainly the cities
differ in the prevalence of smoking among
men, and perhaps even more so among
women. In many countries smoking has in
the past been largely confined to men, but

TABLE 56. Annual Age-Specific Death Rates
from Malignant Neoplasms of Lung and Bronchus
per 100,000 Population from 15-74 Years, by Sex
with Ratios, in 12 Cities, 1962-1964

Rate Ratio of
Age group male to

(years) female
Male Female rate

15-24 ......... 0.2 0.1 2.0
25-34 ......... 0.7 0.3 2.3
35-44 ......... 7.9 1.6 4.9
45-54 ......... 39.8 7.9 5.0
55-64......... 123.9 20.1 6.2
65-74......... 232.1 34.3 6.8

FiG. 51. Annual Age-Specific Death Rates from
Malignant Neoplasms of Lung and Bronchus per
100,000 Population from 15-74 Years, by Sex, in 12
Cities, 1962-1964
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women, particularly younger women, have
been taking up the habit in increasing num-
bers. Death rates of females from lung
cancer may therefore be expected to in-
crease and to do so first at younger ages.
In the United States death rates of males
and females have increased in each age
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FIG. 52. Annual Age-Specific Death Rates from Malignant Neoplasms of Lung
100,000 Population from 25-74 Years, by Sex, in Each City, 1962-1964
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group from 25-74 years between 1950
and 1964. Relatively, the increase among
females has been greatest in the age group
35-44 years; the rate in 1964 was more than
twice that in 1950, compared with an in-
crease of only 23 per cent at ages 65-74
years. Among males the position was
reversed; an increase of 257 per cent at
ages 65-74 years, compared with 61 per
cent at ages 45-54 years (Klebba, 1966).
The position in Chile and in England and
Wales in the period 1950-1951 to 1962-1963
can be studied from tables published recent-
ly by Segi and Kurihara (1966). Male
death rates in Chile have not risen appre-
ciably in the last 10 years except at ages
55-64 years, and in this age group the
female rates have also increased; however
at younger ages no consistent trend can be
seen in either sex. In England and Wales

and Bronchus per

LA PLATA

ACE GROUP IN YEALS ASE GROUP IN YEARS

death rates of males have risen at older
ages; for example, at ages 65-69 years the
rate in 1962-1963 was almost exactly twice
that in 1950-1951. In the range 35-54
years, on the other hand, male rates have
shown a definite though slight downward
trend in recent years. A similar tendency
is seen in the death rates for younger
females (from 25-39 years), but among
older females (from 40-74 years) the rates
have been increasing, though not as sharply
as among males. These results are quoted to
illustrate the complex nature of the epide-
miology of lung cancer and to emphasize
the need for further study of the factors
responsible.

The epidemiological specificity of differ-
ent histological types of malignant disease
arising in a single organ or tissue is a re-
latively new concept. Kreyberg (1956)
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demonstrated this specificity in primary
malignant disease of the lung and bronchus,
and the distinction between Group I (epider-
moid and oat cell tumors) and Group II
(other primary tumors) has proved valu-
able in epidemiological studies. For ex-
ample, Doll et al. (1957) found that the
development of Group I tumors was closely
related to the daily amount smoked, but
that there was little if any relationship
with the development of other histological
types. Histological reports were available
for 478 of the 929 male deaths and for 99
of the 179 female deaths due to lung cancer
(weight of 4 or more) in the 12 cities, and
for these the types are shown below:

Male Female
Group I-Epidermoid

and oat cell tumors 279 47
Group II-Other pri-

mary tumors 99 29
Not classified 100 23
Ratio of Group I to

Group II 2.8 1.6

A more detailed breakdown of histological
types would not be justified, since the data

/ were derived from the routine reports of a
number of pathologists without any attempt
at standardizing criteria for histological
classification. Moreover, the numbers re-
ported simply as bronchogenic carcinoma
form a large proportion in several cities.

r In addition no attempt is made to differen-
tiate between specimens obtained by biopsy,
at surgery, or at autopsy. These reserva-
tions notwithstanding, the data showed cer-
tain interesting features. The difference
between the sexes is clearly evident, the
ratio of epidermoid and oat cell to other
primary tumors being 2.8 for males and
1.6 for females. Males had higher ratios
in 8 of the 12 cities also. The three cities
with the highest male death rates (Bristol,
La Plata, and San Francisco) showed

- curious differences. In Bristol the ratio in

males was more than 50 to 1, and in La
Plata 0.7 to 1. The ratio in San Francisco,
3.5 to 1 was similar to the ratios reported
elsewhere in the United States. For ex-
ample, Haenszel et al. (1962, 1964) give
ratios of 4 to 1 for males and 1.6 to 1 for
females. But the high and low ratios in
Bristol and La Plata, respectively, called
for further investigation.

Through the courtesy of the pathologists
concerned, material from a small sample of
35 deaths in the Bristol series was made
available for review by a pathologist with
considerable experience in the typing of
lung tumors.3 The reviewer agreed with
the classification made in Bristol with re-
spect to all 5 specimens of oat cell tumors,
2 specimens of adenocarcinoma, and 1 of
2 specimens of anaplastic carcinoma (the
other was considered to be an oat cell car-
cinoma), but of 24 cases classified as squa-
mous cell (or epidermoid) carcinoma in
Bristol 7 were typed as adenocarcinoma,
1 as large cell carcinoma, and 3 as of un-
certain type. In this small series, therefore,
the ratio of Group I to Group II tumors
(omitting those of uncertain type) was 31
to 2 according to the classifications made in
Bristol, and 24 to 6 according to the review-
ing pathologist. This suggests that in rou-
tine reporting the ratio may be overstated
in the United Kingdom as compared with
the United States. Inquiries in La Plata
revealed that the classifications made by
the pathologists had not always been ac-
curately transcribed to the questionnaires,
and a series of 46 cases subsequently ob-
tained from one hospital (Hospital San
Martín) showed 27 Group I tumors, 6
Group II tumors, and 13 unclassified types.
Thus, the ratio of Group I to Group II in
this series (4.5 to 1) is similar to that found
on review (4 to 1) in the small series from

8 Dr. Katherine McD. Herrold, National Cancer
Institute, Bethesda, Md.
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Bristol and not unlike the ratio in San
Francisco. It may not be entirely fortuitous
that the values of the ratios correspond
with the levels of mortality. Eventually it
may become the general practice to study
not only the total mortality from lung can-
cer, but also the separate death rates from
epidermoid tumors, from adenocarcinoma,
and from other types of neoplasm. The
epidemiology of the disease might then be
brought more sharply into focus. A pre-
requisite is, obviously, uniformity in histo-
logical classification.

Of the 929 male deaths due to cancer of
the lung and bronchus (with a weight of
4 or more) in the 12 cities, the birthplace
was recorded for 871 (93.8 per cent) and
the residence history for 838 (90.2 per cent).
The distribution of these deaths by each
attribute can be compared with the ex-
pected numbers based on the distribution
of all male deaths, adjusting for age sep-
arately in each city. Urban residence is
defined as residence in cities with popula-
tions of 100,000 or more.

Both attributes were related to death from
cancer of the lung and bronchus. Deaths
from this cause were more numerous than
expected among men born in the city or in

foreign countries and less numerous among
men born elsewhere in the same country.
Exposure to urban conditions for 20 or more
years was also associated with death from
these cancers rather than from some other
cause. The data are not reproduced but,
in general, the same tendencies were seen
in all cities except La Plata. In certain
respects the distribution in La Plata was
contrary to that found elsewhere. In this
city duration of urban residence appeared
to be unrelated, and whereas in the other
11 cities deaths from cancer of the lung,
and bronchus were more numerous than
expected among men born in foreign coun-
tries, the opposite tendency applied to La
Plata (Table 57).

When the age-adjusted mortality of males
from cancer of the lung and bronchus in
each city is compared with the age-adjusted
male death rate from tuberculosis, there is
some suggestion of a negative association.
Thus, Bristol, La Plata, San Francisco, and
Caracas ranked highest, in that order, for
mortality from cancer of the lung and bron-
chus and lowest for tuberculosis. Bogotá,
Cali, Guatemala City, and Mexico City,
with high tuberculosis rates, had low death
rates from cancer of the lung and bronchus.

TABLE 57. Observed and Expected Deaths from Malignant Neoplasms of Lung and Bronchus of
Males at Ages 15-74 Years, by Birthplace and Urban Residence, in La Plata and 11 Other Cities, 1962-1961

Number of deaths
City Group P

Observed* Expectedt

La Plata ................. Born in Argentina ................. 154 141.7 >0.05
Born in other countries ............. 48 60.2

11 other cities ............ Born in same country .............. 547 578.6 <0.001
Born in other countries ............. 122 90.5

La Plata ................. Residence less than 20 years ........ 24 24.4 >0.95
20 or more years .................. 173 172.6

11 other cities ............ Residence less than 20 years ........ 92 123.2 <0.01
2 0 years or more .................. 549 517.8

*Weights of 4 or more to 162, 163, omitting deaths without information.
tBased on all male deaths with stated information and adjusted for age separately in each city.
Note: P values are based on chi-square tests.
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However, Lima and Santiago, with the
highest tuberculosis rates, had intermediate
rates for cancer of the lung and bronchus.
Mortality from influenza and pneumonia,
bronchitis, and other respiratory diseases
showed no definite tendency to correlate
with the cancer rates.

The association between cancer of the
lung and bronchus and cigarette smoking
is too well known to need discussion here,
especially since comprehensive and authori-
tative reviews have appeared in recentyears
(U.S. Public Health Service, 1964). Several
studies (for example: Kahn, 1966; Ham-
mond, 1966; Doll and Hill, 1966) having
indicated that cigarette smoking also in-
creases the risk of fatal coronary heart
disease, the relationship between mortality
from this cause and from cancer of the
lung and bronchus merits consideration. The
data are given in Table 58, in which the
cities are arranged in descending order of
the male death rates from cancer of the lung
and bronchus. For both sexes there is a
positive association between the levels of
mortality for these two causes, the rank
order correlation coefficients being +0.837
for males and +0.663 for females. How-

ever, Bristol and La Plata, with very simi-
lar death rates for males from cancer of
the lung and bronchus, have quite different
rates from arteriosolerotic heart disease,
and the relative positions of other cities
are likewise anomalous. At best, only a
part of the variability seen in these urban
populations in mortality from these two
causes of death might be explained in terms
of a common etiology.

Ill-Defined Thoracic Neoplasms

Age-adjusted death rates from malignant
neoplasms of the mediastinum and second-
ary neoplasms of the lung (164, 165) were
generally low in all cities. The rates for
males were higher than those for females
in 10 of the cities (Table 54). The only
feature calling for comment is the rela-
tively high rate (2.9 per 100,000 population)
among males in La Plata, which may be
related to the high level of mortality from
primary cancer of the lung and bronchus
in that city. Bogotá, Cali, and Guatemala
City, with low male rates from the primary
cancers, also had low rates from the ill-
defined malignant neoplasms arising within
the thorax.

TABLE 58. Annual Age-Adjusted Death Rates from Malignant Neoplasms of Lung and Bronchus and
from Arteriosclerotic Heart Disease per 100,000 Population at Ages 15-74 Years, by Sex, in Each City,
1962-1964

Male Female

Malignant Malignant
City neoplasms of neoplasms of

lung and Arteriosclerotic lung and Arteriosclerotie
bronchus heart disease bronchus heart disease
(162, 163) (420) (162, 163) (420)

Bristol ..................................... 60.1 162.8 6.8 46.4
La Plata ................................... 59.0 93.8 2.9 27.1
San Francisco .......... ..................... 37.0 191.2 8.8 56.0
Caracas .................................... 24.0 98.5 5.7 38.2
Santiago .................................... 23.7 77.4 5.0 36.7
Lima ...................................... 17.9 60.6 5.5 22.4
Sao Paulo ................................... 14.8 95.0 2.9 40.6
Ribeirao Preto ........ ....................... 9.4 53.0 6.1 31.9
Bogotá ...... ............................... 9.1 78.0 3.5 46.4
Cali ........................................ 8.8 54.7 2.9 20.5
Mexico City ....... .. ........................ 7.8 69.3 2.2 26.0
Guatemala City............................. 6.0 26.1 2.0 10.4
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BREAST'AND GENITO-URINARY ORGANS

This heterogeneous group of cancer sites,
accounting for 2,534 deaths in the 12 cities,
was relatively unimportant as the cause of
death of males, being responsible for only
11.7 per cent of all cancer deaths. Among
females, however, the proportion was much
higher (44.7 per cent).

Mortality of females from cancer of the
breast and reproductive organs is consid-
ered first (Table 59); urinary tract ma-
lignancy in both sexes is then examined;
finally, reference is made to cancers of male
genital organs.

Breast

At the present time in the United States,
Canada, and many countries of northern
Europe, the breast is the most frequent site
of fatal cancer among females. The un-
usually low death rate in Japan, to which
Segi (1955) drew attention, has been at-
tributed to the protective effect of lactation,
but the available evidence, reviewed re-

cently by Abramson (1966), is strangely
conflicting on this point.

In the 12 cities breast cancer caused 692
deaths, or 15.2 per cent of all female deaths
from malignant neoplasms. Only cancer
of the cervix uteri was numerically a more
important site of fatal malignant disease
among women. Only three males died of
breast cancer, all at ages 65-74 years; two
of these deaths occurred in San Francisco
and the other in Cali. Apart from noting
its rarity, no further reference to mortality
of males from breast cancer is needed. The
diagnostic evidence in deaths from breast
cancer is shown in Table 43.

The age-adjusted death rates of females
ranged from 9.7 per 100,000 population in
Bogotá to 28.7 in Bristol (Table 59 and
Figure 53). The Latin American cities,
with one exception, had rates which did
not differ greatly. La Plata, however, had
the second highest rate, only slightly lower
than the rate in Bristol.

TABLE 59. Annual Age-Adjusted Death Rates from Malignant Neoplasms of the Breast and Genital
Organs per 100,000 Population of Females at Ages 15-74 Years, by Site, in Each City, 1962-1964

Uterus

City Other
Other and genital

Breast Cervix Corpus unspecified Ovary, etc. organs
(170) (171) (172) (173, 174) (175) (176)

12 cities...............

Bogotá ................
Bristol ................
Cali ...................
Caracas ................
Guatemala City........
La Plata ...............
Lima ..................
Mexico City............
Ribeirao Preto..........
San Francisco..........
Santiago ...............
Sao Paulo ...........

16.9

9.7
28.7
12.9
15.1
10.7
23.4
17.9
11.3
15.7
19.0
14.8
15.9

20.3

19.3
5.6

43.5
20.5
25.5
8.6

38.2
27.8
11.1
8.3

21.0
12.4

3.0

4.1
1.8
0.1
2.8
2.3
7.3
1.9
1.8
6.4
3.9
2.3
3.1

1.5

2.3
0.1
1.7
0.6
2.5
0.8
1.6
2.1
1.2
1.5
1.8
1.6

5.3

4.5
8.3
5.1
5.8
4.4
4.5
4.2
3.9
1.3
8.0
2.8
5.0

1.1

0.3
0.6
1.6
1.6
0.3
1.9
1.0
0.8

1.8
1.7
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Fio. 53. Annual Age-Adjusted Death Rates from
Malignant Neoplasms of the Breast and Cervix
Uteri per 100,000 Population of Females at Ages
15-74 Years, in Each City, 1962-1964
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FIG. 54. Annual Age-Specific Death Rates from
Malignant Neoplasms of the Breast and Genital
Organs per 100,000 Population of Females from
25-74 Years, in 12 Cities, 1962-1964
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declined in the last age group. There is
some correspondence between the level of
mortality through the age of 54 years and
the level after this age, which suggests that
the factors determining the level of mor-
tality at earlier ages also affected the rate
at later ages.

Lea (1966) has reported a marked nega-
tive correlation between the age-adjusted
death rates from breast cancer in a number
of countries and environmental tempera-
ture.4 The nature of the relationship was
obscure. Repeating his procedure with the
data from the 12 cities fails to reveal any
significant correlation, whether the age-
adjusted mortality over the 60-year span
or the age-adjusted rates for the 15-54 or
the 55-74 age groups are used.

4 Expressed as the sum of the mean annual tem-
perature and the range of the highest and lowest
monthly averages.
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In the combined experience of the 12
cities the curve of mortality by age showed
an inflection around the age of menopause
(Figure 54). From 25-54 years the rate

:' increased rapidly and regularly with age,
but thereafter the slope of the curve changes.
This tendency to an alteration in the rate
at which the death rate changes with age
after the age-group 45-54 years may be
traced in the curves for several cities (Fig-
ure 55), and it would seem to be a charac-
teristic feature of breast cancer mortality
(Stocks, 1955; Lilienfeld, 1956).

To the age of menopause the curve for
Bristol was at a higher level than elsewhere,
but otherwise in this age range the cities
did not differ significantly inter se. After
the age of 54 years the rates in six cities
(Bristol, Caracas, Guatemala City, La

Plata, San Francisco, and Santiago) con-
tinued to rise though less sharply, while
in Bogotá, Lima, and Mexico City the rates
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FIG. 55. Annual Age-Specific Death Rates from Malignant Neoplasms of the Breast and Cervix
Uteri per 100,000 Population of Females from 25-74 Years, in Each City, 1962-1964
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Cervix Uteri

In considering uterine cancer it is essen-
tial to distinguish between cancer of the
cervix and cancer of the body of the uterus,
since the epidemiological characteristics of
the two forms are quite different. Unfor-
tunately the distinetion is not made in the
mortality data of all countries, and even
when it is, a large proportion of the deaths
is often assigned to unspecified sites within
the uterus. Indeed, Kallner et al. (1966)
have recently thrown some doubt on the
contention, long accepted, that cervical can-
cer is rare in Jewish women, basing their
argument on misassignment of deaths from
uterine cancer.

The most important single site of fatal
cancer in women was the cervix uteri, re-
sponsible for 820 deaths, or 17.9 per cent
of all cancer deaths of females. The cervix
uteri was one of the sites where the diag-

nosis was well supported, there being con-
firmation by histology (including cytology)
or autopsy in 90.0 per cent of the deaths
(Table 43).

Cervical cancer showed a great range in
the level of mortality from city to city
(Table 59 and Figure 53). The age-adjusted
death rate in Cali (43.5 per 100,000 popu-
lation) was nearly eight times, and the rate
in Lima (38.2) nearly seven times, the rate
in Bristol (5.6). Death rates in La Plata
and San Francisco were also much lower
than elsewhere. The two cities of Middle
America had closely similar death rates,
and so did the two Brazilian cities and the
two English-speaking cities. The contrast
between the two Colombian cities is thus
all the more notable. Correa and Llanos
(1966) have reported the results of a survey
of cancer morbidity conducted by them in
Cali at the same time that the mortality F
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data were being collected. They estimated
the incidence of cervical cancer to be more
than four times the incidence in New York
State and nine times that in England and
Wales. These ratios of incidence are similar
to the ratios of mortality when the rate in
Cali is compared with those in San Fran-
cisco and in Bristol.

In the combined data, mortality increased
rapidly in young adults (25-44 years), while
from ages 45-64 years the rise was more
gradual (Figure 54). In the last age group
the death rates tended to decline. In gen-
eral, the curves of mortality by age in the
individual cities conformed to this pattern,
although there were, as expected, some vari-
ations (Figure 55).

Corpus Uteri

Deaths from malignant neoplasms of the
body of the uterus (172) were much less
numerous than deaths from cervical cancer,
there being 128 deaths from this cause, or
2.8 per cent of all female cancer deaths.
The diagnosis was confirmed by histology
or autopsy in 81.2 per cent of the deaths
and by surgical findings in an additional
9.4 per cent.

The age-adjusted death rates, shown by
city in Table 59, varied from 0.1 per
100,000 population in Cali to 7.3 in La
Plata. In nine cities, with rates ranging

F from 1.8 per 100,000 population in Bristol
y and Mexico City to 4.1 in Bogotá, the

numbers of deaths were such that mortality
from this cause cannot be said to differ
appreciably. In this respect cancer of the
corpus uteri contrasts with cervical cancer,
for which the rates in the cities were all
higher and showed significant variations.
Mortality in La Plata was higher than
elsewhere, and the rate in Cali was ap-
parently low. However, five deaths in Cali

q were assigned to unspecified uterine cancer,

and if two or three of these had in fact been
corpus cancer, the rate would be increased
sufficiently to bring Cali into line with the
other cities. It could well be that mortality
from cancer of the corpus uteri did not
really differ in any of these populations
except perhaps in La Plata. Another point
of distinction is the way in which the age-
specific death rates from cancer of the cor-
pus uteri in the combined material increased
regularly with age, without the tendency to
declining mortality at older ages seen in the
rates from cancer of the cervix (Figure 54).
There seems to be little if any relationship
between mortality from the two forms of
uterine malignancy. Lima and Bristol had
similar age-adjusted rates for cancer of the
corpus uteri, despite a sevenfold difference
in mortality from cancer of the cervix,
while Bristol and La Plata had similar
rates from cervical cancer but quite differ-
ent rates for cancer of the corpus uteri.

Other and Unspecified Uterine Cancers

There were only 12 deaths from malig-
nant neoplasms of other parts of the uterus
(173), and in 11 of these the diagnosis had
been confirmed histologically as chorion-
epithelioma. This rare form of malignant
disease seemed to have appeared in a ran-
dom way in these populations. Chorion-
epithelioma is most common at younger
ages; 9 of the 12 deaths occurred between
the ages of 15 and 34 years.

Malignant neoplasm of the uterus with-
out further specification as to its site (174)
was used to assign the cause of 49 deaths
in the total material, or less than 5 per
cent of the deaths from all types of uterine
cancer. Deaths in which the malignancy
was so advanced and extensive that it was
impossible, sometimes even at autopsy, to
be certain of the exact origin were assigned
to this category, as well as deaths which
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were not fully investigated, usually because
of the advanced stage of the disease, or be-
cause no records could be traced. Either
the diagnosis was made on clinical grounds
or no information could be obtained other
than the statement on the death certificate
in 73 per cent of the deaths.

The relative importance of cancer of the
cervix in relation to all uterine cancer
varied widely from city to city (Table 60).
In Cali and Lima more than 90 per cent
of the age-adjusted mortality from all forms
of uterine malignancy was accounted for
by cervical cancer. There is a direct corres-
pondence between the rank of the cities on
mortality from cervical cancer and the pro-
portion of all uterine cancer which was as-
signed to cancer of the cervix (r8 = +0.888).

Ovary

Malignant neoplasms of the ovary, Fal-
lopian tube, and broad ligament (175) ac-
counted for 213 deaths in the 12 cities. Of
these, 209 were ovarian in origin, and only
4 were assigned to the other sites included
in this category. The diagnosis of this form
of cancer was well supported, there being
microscopic or autopsy evidence in 89 per
cent and surgical findings in an additional
5 per cent of the deaths.

TABLE 60. Percentage of Annual Age-Adjusted
Death Rates from Malignant Neoplasms of Uterus
Assigned to Cancer of Cervix at Ages 15-74 Years,
in Each City, 1962-1964

City Percentage

Cali ............................. 96.0
Lima ...................... ...... 91.6
Mexico City ...................... 87.7
Caracas .......................... 85.8
Guatemala City .................. 84.2
Santiago ......................... 83.7
Bogotá .......................... 75.1
Bristol .......................... 74.7
Sao Paulo ....................... 72.5
San Francisco ................... 60.6
Ribeirao Preto ................... 59.4
La Plata ........................ 51.5

The curve of age-specific rates (Figure
54) shows an inflection in the age group
45-54 years not unlike that seen in breast
cancer. The levels of mortality cannot be
said to differ appreciably in the Latin
American cities, but the two English-
speaking cities had slightly higher death
rates (Table 59).

Other Female Genital Organs

In the 12 cities there were 44 deaths from
malignant neoplasms of other and unspeci-
fied female genital organs (176). Nearly
all were cancers of the vulva or vagina.
The diagnosis had been confirmed histolog-
ically or at autopsy in 77 per cent and by
surgical records in 7 per cent of the deaths.
The age-specific rate increased steadily
with age up to 74 years (Figure 54). In
view of the numbers involved, no important
differences between the cities in mortality
from this cause can be detected (Table 59).

Several studies have established that can-
cer of the breast is more frequent in women
who have never borne children, while can-
cer of the uterine cervix appears to be as- i
sociated with early marriage and high
parity (Stocks, 1958). Estimates of the
population at risk in the cities according to
both marital status and age are not gener-
ally available. An indirect approach has
been made on the assumption that the dis- i

tribution of all deaths by marital status
fairly reflects the composition of the popu-
lation at risk in that respect. The observed
number of deaths can then be compared
with an expected number calculated sep-
arately for each age group in each city. W
The comparison between ever-married and
single women for corpus and ovarian can-
cer failed to show any association with
marital status, but breast and cervical can-
cer did show differences and these were
related to age (Table 61).
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TABLE 61. Deaths of Females from Malignant Neoplasms of the Breast and Cervix Uteri at Ages
15-74 Years, by Marital Status and Age Group, with Expected Numbers, in 12 Cities, 1962-1964

Number of deaths
Cancer site Age group Marital status P

(years)
Observed* Expectedt

Breast ..........

W Cervix..........

15-54

55-74

15-54

55-74

Total ..................

Single ..................
Ever-married ...........

Total ..................

Single ..................
Ever-married ...........

Total ..................

Single ..................
Ever-married ...........

Total ..................

Single ..................
Ever-married ...........

315

64
251

369

92
277

475

118
357

344

74
270

315.0

76.7
238.3

369.0

75.1
293.9

475.1

146.3
328.8

343.9

87.1
256.8

*Weights of 4 or more, omitting deaths with marital status not known.
tOn the basis of all female deaths of known marital status, adjusting for age separately in each city.
Note: P values are based on chi-square tests.

<0.1

<0.05

<0.01

>0.1

For breast cancer there was an excess of
single women in the older age group but
not among the younger women. For cervical
cancer there was a significant excess of ever-
married women in the younger age group
but not at the older ages. The absence of
any marked relationship between breast
cancer and marital status among younger
women and the presence of a relationship in
older women agrees with the observations of

< Lilienfeld (1965) concerning the incidence
of this cancer in New York State. He found
that under the age of 40 years the incidence
rates for single women and for married
women were indistinguishable, but that over
that age the rates for single women were
substantially higher.

An inverse relationship between mortality
from breast cancer and mortality from cer-
vical cancer is to be expected, given these
contrasting associations with marital status.
In the present material death rates from the
I two sites of cancer appear to be inversely

related (Figure 53). If Cali and Lima, the
two cities with the highest rates for cancer
of the cervix, are omitted, the age-adjusted
death rates from the two forms of cancer
in the other 10 cities are negatively corre-
lated (r= -0.830). The significant associa-
tioil seen when these two cities are omitted
suggests that in them the high levels of
mortality from cervix cancer were influ-
enced, at least in part, in some unique way.

The same kind of comparison made for
marital status can be made between birth-
place and death due to cancer of the breast
and cervix (Table 62). On the basis of the
numbers expected if the distribution by
birthplace of all women whose deaths were
studied had applied to deaths from these
cancers, adjusting for age, cancer of the
breast was more frequent in city-born
women and less frequent in women born
elsewhere in the same country. For cancer
of the cervix uteri the reverse was true,
deaths of city-born women being less fre-
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TABLE 62. Deaths of Females from Malignant Neoplasms of the Breast and Cervix Uteri at Ages
15-74 Years, by Birthplace, with Expected Numbers, in 12 Cities, 1962-1964

Number of deaths
Cancer site Birthplace P

Observed* Expectedt

Breast ............. Total ............................ 641 641.1

Same city ........................ 253 211.6
Elsewhere in same country ......... 318 366.3 <0.001
Other countries ................... 70 63.2

Cervix ............. Total ............................ 773 772.8

Same city ........................ 154 206.5
Elsewhere in same country ......... 579 520.5 <0.001
Other countries ....... ; ........... 40 45.8

*Weights of 4 or more, omitting deaths with birthplace not stated.
tOn the basis of all female deaths of known birthplace, adjusting for age separately in each city.
Note: P values are based on chi-square tests.

quent than expected. Four cities (Cali,
Caracas, Guatemala City, and Lima)
showed these relationships to a marked
degree.

These associations between the relative
frequency of cancer of the breast and cervix
and the attributes of marital status and
birthplace might be studied further, partic-
ularly in those cities where the relationships
appear to be strong. These attributes are
themselves probably associated with char-
acteristics having a more direct bearing on
etiology. Thus, the group born elsewhere
in the same country consists largely of
women from rural areas who may differ from
city-born women as regards parity or age
at marriage. In addition to the etiological
implications, however, these associations
might be examined in greater detail to test
their value as indicators of high-risk groups
in the planning of preventive services.

Kidney

Malignant neoplasms within the urinary
tract (Table 63) are considered by refer-
ence to three sites, namely, kidney (180),
bladder and urethra (181), and prostate
(177). Malignant neoplasm of the kidney,

with 109 deaths, was not a common cause of
death in the age span covered by the In-
vestigation, accounting for only 1.2 per cent
of all deaths from cancer. Mortality was
higher in males than in females in all cities
except Sáo Paulo, and in the total material
the age-adjusted death rate of males (2.1
per 100,000 population) was more than
twice that of females (0.8). The diagnosis
was based on histological reports or autopsy
in 74 per cent and on surgical or radiological
findings in 19 per cent of the deaths.

The age-adjusted death rates of males
ranged from 0 in Ribeiráo Preto to 3.4 per
100,000 population in Bristol, and for fe-
males from 0 in Caracas and Ribeiráo Preto
to 2.8 per 100,000 population in San Fran-
cisco (Table 63). Since the rates are based
on small numbers, the levels of mortality
cannot be said to differ appreciably from
city to city.

Urinary Bladder and Urethra

That men working with certain organic
chemicals such as betanaphthylamine run
a greatly enhanced risk of developing blad-
der cancer is now widely recognized, and
the biochemical mechanisms involved have
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TABLE 63. Annual Age-Adjusted Death Rates from Malignant Neoplasms of the Urinary Tract per
100,000 Population, by Site and Sex, in Each City, 1962-1964

Kidney Bladder, etc.
(180) (181) Prostate

City (177)

Male Female Male Female

12 cities ............................ 2.1 0.8 5.0 1.1 5.5

Bogotá ............................. 2.0 1.3 3.4 1.6 5.5
Bristol ............................. 3.4 0.7 5.5 2.1 6.7
Cali .............................. 1.3 0.3 3.9 2.1 2.9
Caracas ............................ 0.9 - 7.5 0.4 9.9
Guatemala City ................... . 1.3 0.6 3.4 0.9 5.8
La Plata ........................... 2.9 1.3 14.6 0.5 7.2
Lima .............................. 2.6 1.8 2.3 1.5 3.5
Mexico City ........................ 2.6 0.5 3.6 0.4 2.6
Ribeirao Preto ...................... - - 6.5 - 3.7
San Francisco ....................... 3.2 2.8 3.7 1.2 6.1
Santiago ........................... 3.0 0.3 1.3 0.3 5.2
Sao Paulo ................... ...... 0.7 0.7 3.6 0.7 5.1

been largely elucidated (Bonser, 1967).
However, occupational exposure accounts
for a relatively small fraction of all bladder
cancers, and the causal factors responsible
for the majority of these tumors remain
to be discovered.

Cancer of the bladder (181.0), responsi-
ble for 211 deaths, was one of the cancers
with the highest proportion of supported
diagnoses. Males were affected more often
than females, the age-adjusted rates per
100,000 population being 4.8 and 1.0, re-
spectively, in the combined material with
the sex differential in mortality clearly evi-
dent in each age group from 45 years up-
wards. The age-adjusted death rates of
females were low and did not differ appreci-
ably from city to city.

Mortality of males in La Plata was much
higher than elsewhere (14.6 per 100,000
population), but the age-adjusted death
rates in the other cities did not differ signi-
ficantly inter se. The experience of these
11 cities has therefore been pooled to give
more stable rates for comparison with those
in La Plata (Table 64 and Figure 56). In
the three age groups from 45-74 years

death rates in La Plata were significantly
higher than those in the other cities com-
bined. The high mortality in La Plata was
confined to males, the female death rate in
that city being low compared with the rates
in several other cities. Only in one death
was the diagnosis unsupported. Males in La
Plata had slightly higher death rates than
males elsewhere from cancer of the prostate
and of the kidney. The high death rate
from cancer of the bladder cannot there-
fore be explained by confusion in diagnosis
between cancers of different sites in the
urinary tract. For benign prostatic enlarge-
ment, mortality in La Plata was not un-
usual, the city ranking sixth. Death rates

TABLE 64. Deaths and Annual Age-Specific
Death Rates from Malignant Neoplasms of Urinary
Bladder per 100,000 Population of Males from 45-74
Years, in La Plata and 11 Other Cities, 1962-1964

La Plata 11 other cities
Age group

(years)
Deaths Rate Deaths Rate

45-54 .......... 8 19.4 19 4.6
55-64.......... 21 68.6 43 16.1
65-74 .......... 24 156.1 50 40.5
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FIo. 56. Annual Age-Specific Death Rates from
Malignant Neoplasms of the Urinary Bladder per
100,000 Population of Males from 45-74 Years, with
95 Per Cent Confidence Limits, in La Plata and 11
Other Cities, 1962-1964
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of males from other genito-urinary diseases,
mostly pyelonephritis and urinary calculi,
were, however, comparatively high, La
Plata ranking third of the 12 cities. Mor-
tality of males from nonmalignant condi-
tions in the genito-urinary system was thus
not exceptional in this city. After adjust-
ment for age, duration of urban residence
did not appear to be associated with death
from bladder cancer, but there was a sug-
gestion that bladder cancer was more fre-
quent than expected among men of Argen-
tine birth compared with those born in other
countries who had died in La Plata. Oc-
cupational exposure did not appear to be
the explanation for the high death rate,
since no one trade or industry was unduly
frequent among the variety of occupations
followed by-the deceased men at some time
or other. The distribution by histological
types was not unusual. In a small series of
31 cases seen at Hospital San Martín in La

Plata, 19 were classified as transitional cell,
2 as squamous cell, and 10 as anaplastic or
undifferentiated tumors.

Before this Investigation the mortality
from this particular form of malignant dis-
ease was not known to be unusually high
in La Plata; however, when the analysis
indicated an excessive mortality, inquiries
were made elsewhere in Argentina. These
have produced evidence suggesting that
bladder cancer may also be unusually fre-
quent in other areas of the country. Death
rates of male residents of the city of Buenos
Aires in 1964 were, per 100,000 population,
as follows:

45-54 years
55-64 years
65-74 years

6.7
45.3

151.4

For the two age groups 55-64 years and
65-74 years these rates were similar to those
in La Plata and well above the rates for
the other cities. Bergoglio (1964) reported
that in Córdoba bladder cancer constitutes
11 per cent of all cancer deaths, an un-
usually high proportion.

The causal association between cigarette
smoking and bladder cancer is variously
regarded as suggestive (U.S. Public Health
Service, 1964) or even definitely established
(Clemmesen, 1965). Mortality from this
cause is compared (Table 65) with mortal-
ity from other forms of cancer, larynx and

TABLE 65. Annual Age-Adjusted Death Rates
from Malignant Neoplasms of the Larynx, Lung
and Bronchus, and Urinary Bladder per 100,000
Population of Males at Ages 15-74 Years, in Three
Cities, 1962-1964

Site Bristol La Plata San
Francisco

Larynx (161) ........ 1.3 7.0 2.2
Lung and bronchus

(162, 163) ......... 60.1 59.0 37.0
Urinary bladder

(181.0) ............ 5.3 14.6 3.4
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lung, in which cigarette smoking has been
incriminated, in three cities. Bristol and
La Plata had similar rates for cancer of
the lung and bronchus, but La Plata had
higher rates for the other two sites. Bristol
and San Francisco differed appreciably only
with respect to cancer of the lung and
bronchus. One possible explanation for the
apparent anomalies might be that the to-
baccos used in different countries differ in
their carcinogenic impact on susceptible or-
gans (Griffith, 1966). If this proved to be
so, the implications would obviously be
far-reaching. Plans have already been
made to investigate this unexpected finding
of excessive mortality from bladder cancer
through a case-control study of hospital
patients in Buenos Aires.

Malignant neoplasms of the urethra and
other urinary organs (181.7) were rare. In
the total material there were only 7 deaths,
5 of them among males. In one instance
the bladder was also involved (181.8).

Prostate

Cancer of the prostate (177) caused 188
deaths in the 12 cities, or 4.4 per cent of all
male deaths from malignant neoplasms.
The curve of the age-specific rates rose
steeply; in the oldest age group (65-74
years) malignancy of this site accounted
for 8.6 per cent of male deaths from cancer.
The diagnostic evidence is given in Ta-
ble 43. Clinical findings were the basis for
the diagnosis in 24 per cent of the deaths,

but patients with raised levels of serum
acid phosphatase were included in this
category. The biochemical abnormality,
combined with the results of clinical ex-
amination and, in many instances, with
radiological evidence of bone metastases,
often allowed a firm diagnosis to be made.

The numbers of deaths in the separate
cities were small-only in Bristol, La Plata,
and San Francisco, with older populations,
did the number exceed 20 deaths-and the
age-adjusted rates are consequently subject
to fairly large random fluctuations. The
rates ranged from 2.6 per 100,000 population
in Mexico City to 9.9 in Caracas (Table
63), but only the difference between the
two extreme values is significant. On the
evidence, therefore, mortality from prostatic
cancer cannot be said to differ appreciably
in these 12 populations.

Testis and Penis

Fatal cancers of the testis (178) and
penis (179) were relatively rare, there being
36 and 22 deaths, respectively, in the com-
bined material. The distribution of these
deaths by city is shown in Table 70, with
certain other comparatively unusual malig-
nant neoplasms. There were 9 deaths in
Santiago from malignant neoplasms of the
testis, but otherwise these two forms of
cancer appear to have arisen at random in
the 12 cities. It is not possible with such
small numbers of deaths to comment fur-
ther on mortality from these neoplasms.

LYMPHATIC AND HEMATOPOIETIC SYSTEM

Malignant neoplasms of the lymphatic
and hematopoietic system (200-205) were
the causes assigned to 654 deaths, or 7.4

1 per cent of all fatal cancers. Mortality,

adjusted for age, from the two main sub-
groups, lymphomas (200-203, 205) and leu-
kemias (204), in each city is shown in Table
66 for males and females separately and for
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TABLE 66. Annual Age-Adjusted Death Rates from Lymphoma and Leukemia per 100,000 Population
at Ages 15-74 Years, by Sex, in Each City, 1962-1964

Lymphoma Leukemia
(200-203, 205) (204)

City

Total Male Female Total Male Female

12 cities ................ 4.9 5.7 4.1 3.8 4.3 3.4

Bogota .................. 6.5 8.1 5.3 3.6 3.6 3.7
Bristol .................. 5.3 6.6 4.0 3.7 4.2 2.9
Cali ................... . 3.6 4.1 3.2 1.9 2.2 1.6
Caracas .................. 5.7 7.7 4.1 3.9 3.8 3.9
Guatemala City........... 3.1 3.9 2.5 2.7 3.8 1.8
La Plata ................ 5.2 7.0 3.4 4.0 5.2 3.0
Lima .................... 5.8 6.9 4.9 5.4 6.1 4.7
Mexico City............. 2.7 2.2 3.0 3.2 3.0 3.5
Ribeirao Préto ............ 4.0 6.4 1.7 4.5 5.4 3.7
San Francisco ............ 6.3 7.3 5.4 5.7 3.4 8.0
Santiago................. 5.0 4.7 5.2 4.2 4.9 3.8
Sao Paulo ................ 3.6 4.2 3.1 3.5 4.5 2.5

both sexes combined. The diagnosis was
confirmed in a high proportion of deaths
(Table 43). The distribution by types is
remarkably similar in the two sexes (Table
67).

Lymphoma

Mortality, after adjustment for age, from
lymphoma (lymphosarcoma and other neo-
plasms of the lymphatic system) of males
was slightly higher (5.7 per 100,000 popu-
lation) than that of females (4.1), and the

TABLE 67. Deaths from Specific Types of Lym-
phoma and Leukemia at Ages 15-74 Years, by Sex,
in 12 Cities, 1962-1964

Type Male Female

Lymphosarcoma and reticulosar-
coma (200) ..................... 99 82

Hodgkin's disease (201)............ 63 41
Other forms of lymphoma (202)..... 8 10
Multiple myeloma (203) ........... 31 33
Lymphatic leukemia (204.0) ........ 25 22
Myeloid leukemia (204.1) .......... 39 37
Monocytic leukemia (204.2) ........ 8 7
Acute leukemia (204.3) ............ 70 64
Other and unspecified leukemia

(204.4) ......................... 6 6
Mycosis fungoides (205) ........... 1 2

male death rate exceeded the female rate
in all cities except two. However, the dif-
ferences were not large. Adjusted for age,
the death rates for males and females com-
bined varied from 2.7 per 100,000 popula-
tion in Mexico City to 6.5 in Bogotá. Eight
of the cities had death rates in the com-
paratively narrow range from 3.6 to 5.8
per 100,000 population.

The distributions of deaths according to
the separate types making up the group
were similar in the 12 cities. With the ex-
ception of mycosis fungoides (205) and
other forms of lymphoma (202)-both rare
diseases-examples of each of the three
main forms occurred in every city. The
notable feature of the data would seem to
be the similarity of the experience in most
of the cities, both in total mortality and
in the precise types of malignant neoplasms
encountered.

MacMahon (1957) reported that both
morbidity and mortality data for Hodgkin's
disease showed a bimodal distribution, with
peaks in the age groups 25-29 and 70-74
years. There is no suggestion in this ma-
terial of a peak at the younger ages, though
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one may be present around the age of 60
years; the death rates in successive decen-
nial age groups from 15 years upwards in
the combined data were 0.6, 0.9, 1.5, 1.9,
4.2, and 2.6 per 100,000 population.

Leukemia

As with lymphoma, mortality of males
from leukemia exceeded that of females
not only in the total material (the age-
adjusted death rates were 4.3 and 3.4 per
100,000 population, respectively) but also
in most of the cities. Again, as with lym-
phoma, the sex differential was not large
and indeed was not significant even in the
combined data.

Adjusted for age, mortality for males and
females combined varied from 1.9 per 100,-
000 population (Cali) to 5.7 (San Fran-
cisco), with eight cities having death rates
in the narrow range from 3.2 to 4.5 per
100,000 population. When the Cali data
were examined by age, there was a defi-
ciency of deaths (compared with the number
expected by applying the death rates in
the combined experience to the Cali popu-
lation) both in younger and older adults,

but the disparity was most marked in the
older age group, as shown below:

Age group Observed E.xpected
15-44 years 8.2 12.4
45-74 years 4.0 11.7

Evidently if a few deaths from leukemia
had been missed, particularly at older ages,
the mortality in Cali would have been ap-
proximately the same as in the other cities.
Since there were 95 deaths in Cali assigned
to ill-defined causes, the true level of mor-
tality from leukemia in this city may not
be lower than elsewhere. The conclusion
which these data would support seems to
be that leukemia mortality differed re-
markably little in these cities.

Comparisons of the age-adjusted death
rates for males and females (combined)
fail to show any marked differences be-
tween cities by type of leukemia; however,
the numbers of deaths were few. Thus, the
deaths from lymphatic leukemia ranged
from 1 in Bristol to 10 in San Francisco;
for myeloid leukemia the range was from
3 deaths in Cali to 19 in Lima; and for
acute leukemia, from 5 deaths in Cali to
11 in San Francisco.

MALIGNANT NEOPLASMS OF OTHER SITES

A miscellaneous group of malignant neo-
plasms remains which, though singly rela-
tively infrequent as causes of death, collec-
tively contributed appreciably to the total

st· cancer mortality. These sites are considered
here, the buccal cavity and pharynx first.

Buccal Cavity and Pharynx

The number of deaths from malignant
neoplasms of the buccal cavity and pharynx

J (140-148) varied for males from 2 in Bo-

gotá to 35 in San Francisco, and for females
from 1 in Ribeiráo Preto to 11 in Caracas.
Age-adjusted death rates by city are given
in Table 68. Mortality of males was higher
than that of females in every city except
Bogotá, the sex differential being most
marked in San Francisco and Santiago.
Five cities had death rates of 3.0 or less
per 100,000 population for males. The most
notable feature was the high rate among
males in San Francisco.
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TABLE 68. Annual Age-Adjusted Death Rates
from Malignant Neoplasms of Buccal Cavity and
Pharynx per 100,000 Population at Ages 15-74
Years, by Sex, in Each City, 1962-1964

City Male Female

12 cities .................. 4.0 1.3

San Francisco ............. 10.1 1.3
Ribeirao Preto ............. 6.2 1.3
Caracas .................. 5.5 3.4
Cali ..................... 4.9 1.4
Santiago ................. 4.7 0.6
Lima .................... 4.5 1.0
La Plata ................ 3.1 2.2
Guatemala City ............ 2.8 1.2
Sao Paulo ................ 2.6 0.9
Bristol ................... 2.0 1.2
Mexico City ............... 1.9 0.5
Bogotá .................. 1.0 1.1

The distribution by site of the 138 male
and 56 female deaths, with weights of 4
or more to these cancers, was as

Male
Lip (140) 12
Tongue (141) 38
Salivary gland (142) 7
Mouth (143-144) 47
Oral mesopharynx (145) 11
Nasopharynx (146) 11
Hypopharynx (147) 2
Pharynx, unspecified (148) 10

follows:

Female
2

14
11
12
5
2
6

Deaths of males were more numerous
than those of females for all the separate
sites except the salivary glands and hy-
popharynx. When the distribution of male
deaths by site in each city was compared
with the distribution in all cities, no marked
departure from expectation was found ex-
cept in San Francisco, where there were
7 deaths from malignant neoplasms of the
nasopharynx when only 2.8 would have
been expected. No occupational factor
seemed to be involved in the nasopharyn-
geal cancers in that city.

The 11 male deaths and 2 female deaths
from cancer of the nasopharynx occurred
in five cities; San Francisco, 7 males; Cara-
cas, 1 male and 1 female; Lima, 2 males;

Santiago, 1 male; and La Plata, 1 female.
No death from cancer of this site was re-
corded in the other seven cities. The 2
females had been born in Europe, but 4
of the 11 males had been born in China, 5

2 had been born in the United States of
Chinese parents, and another had been born
in the Philippines. That Chinese are sub-
ject to an increased risk of dying from
nasopharyngeal cancer has been demon-
strated by Buell (1965) from recent mor-
tality data from California, and the present
findings confirm his conclusions.

Skin and Malignant Melanoma

Malignant neoplasms of skin, including
malignant melanoma (190, 191), were as-
signed as the cause for 96 deaths, of which
51 were due to melanoma. In the total
material the age-specific rates for all skin
cancer of males and females were very simi-
lar, and in no city did the age-adjusted
death rate of one sex exceed that of the
other to any marked extent. The diagnos-
tic evidence is shown in Table 43. The
numbers of deaths in the separate cities
were small, and the age-adjusted death
rates, even when data for males and fe-
males are combined, cannot be said to dif-
fer appreciably from city to city either for
melanoma or skin cancer separately or com-
bined.

Half the melanomas (24 out of 51) were
located on the lower limbs, and these were
equally divided by sex. For other skin
cancers the most frequently affected area
was the face and neck (19 out of 45); of
these cancers, 9 were in males and 10 in
females. Eleven involved the trunk and 9
arose on the lower limbs. The distribution

3 On the basis of the distribution by birthplace
of all males whose deaths occurred in the three
cities concerned-Lima, San Francisco, and San-
tiago-and taking age into account, only 0.1 deaths
would have been expected among males born in
Asia (p is less than 0.001).
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by site iIl the several cities did not show
any notable features.

Brain and Central Nervous System

Malignant tumors of the brain and cen-
tral nervous system (193) were responsible
for 199 deaths in the 12 cities, or 2.3 per
cent of all cancer deaths. Diagnosis was
firmly established in a high proportion,
there being histological or autopsy reports
in 84 per cent and evidence from surgical
findings or cerebral angiography in another
13 per cent of the deaths.

Many pathologists believe that tumors of
the brain substance, in contrast to those
arising in other tissues, display so continu-
ous a spectrum of pathological change that
the distinction between the malignant and
the benign must often be arbitrary. Cer-
tainly, in any discussion of mortality the
location of a brain tumor may be as im-
portant as its degree of differentiation. In
addition to the neoplasms specified as being
malignant, there were 42 deaths assigned to
brain neoplasms specified as being benign
(223) and 50 to unspecified neoplasms of

+ brain and central nervous system (237)'.
Both for malignant neoplasms and for be-
nign and unspecified neoplasms the age-
specific rates of males and of females in the
total material did not differ appreciably,
nor did the age-adjusted rates in the sep-
arate cities. The data are therefore pre-
sented without distinetion of sex (Table
69).

There are differences between the cities
in the proportions of all brain tumors which
were specified as being malignant, the
greatest contrast being between Bristol (44
reported as malignant out of a total of 48
tumors) and Lima (13 out of 31). In Bo-
gotá the ratio of malignant to other tumors
was 5 to 1, while in Cali and Sáo Paulo
it was close to unity. Elsewhere there were

TABLE 69. Deaths and Annua.l Age-Adjusted
Death Rates from Brain Tumors per 100,000
Population at Ages 15-74 Years, by Type and Sex,
in Each City, 1962-1964

Deaths*

Rate
Cities Benign for

and un- total
Malignant specified

(193) (223, 237)

12 cities ........... 199 92 3.9

Bogotá ............ 21 4 4.2
Bristol ............ 44 4 7.4
Cali .............. 10 8 2.9
Caracas ........... 15 9 3.3
Guatemala City.... 14 6 3.2
La Plata ........... 21 7 4.5
Lima ............. 13 18 3.7
Mexico City ....... 14 7 3.0
Ribeirao Préto ..... 8 4 7.9
San Francisco ...... 15 6 3.6
Santiago ........... 7 4 1.8
Sao Paulo .......... 18 16 3.8

*Weighted deaths to the nearest integer.

two or three malignant neoplasms of the
brain for each benign or unspecified tumor.
From the records it is impossible to say
whether these variations can be explained
by differences in the interpretation of his-
tological appearances. Bristol and Ribeiráo
Preto had the highest mortality from all
brain tumors, though the latter rate was
based on only 12 deaths. The other 10
cities had rates which were not remark-
ably different, considering the numbers of
deaths, and this is perhaps the notable fea-
ture of the data.

Thyroid

The number of deaths assigned to malig-
nant neoplasms of the thyroid gland (194)
was 69; the sex ratio was almost exactly
two female deaths to every male death,
but the age-adjusted rate for females (1.1
per 100,000 population) was only slightly
higher than that for males (0.7) in the
combined data. The numbers of deaths by
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city are shown in Table 70. The diagnosis
was confirmed histologically in 76 per cent
and by surgical findings in 10 per cent of
the deaths. Age-adjusted death rates varied
from 0.2 per 100,000 population in La Plata
to 2.3 in Cali, but the differences observed
between cities might be attributed to
chance.

Bone and Connective Tissue

In the 12 cities there were 97 deaths as-
signed to malignant neoplasms of bone and
connective tissue, or 1.1 per cent of all
deaths from cancer. Bone cancer (196),
with 58 deaths, was slightly more common
than malignant neoplasms of connective
tissue (197), with 39 deaths. For both
types the deaths were almost equally di-
vided between males and females, and the
death rates of the sexes, both age-specific
and age-adjusted, did not differ appreci-
ably in the combined data. The diagnosis
was well supported in 95 per cent of the
neoplasms of connective tissue and in 86
per cent of the deaths from bone cancer.

When subdivided by city the numbers of
deaths from these forms of neoplasms were

TABLE 70. Deaths* from Malignant Neoplasms
1962-1964

too small for detailed comment (Table 70).
The deaths from bone cancer ranged from
0 in Bristol to 10 in Lima, and from con-
nective tissue malignancies from 0 in
Ribeiráo Préto to 5 each in Cali, Lima,
Mexico City, and Sáo Paulo. Based on
numbers of this order, the age-adjusted
rates do not differ significantly from city
to city for either form of malignant disease
considered separately, or for the two forms
taken together.

The Eye and Endocrine Glands Other Than
Thyroid

Malignant neoplasms of the eye (192)
and endocrine glands other than the thy-
roid (195) were rare forms of fatal cancer,
each being responsible for only 10 deaths
in the total material. That five of those
from malignant neoplasms of the eye
should have occurred in Bristol, and that
four of those from other endocrine neo-
plasms should have arisen in Lima, was
perhaps somewhat unusual, but otherwise
the inferences to be drawn from these few
data would seem to be that rare malignant
neoplasms appeared to occur at random

of Various Sites at Ages 15-74 Years, in Each City,

Other male Other
City genital Thyroid endocrine Connective

Testis organs Eye gland glands Bone tissue
(178) (179) (192) (194) (195) (196) (197)

12 cities ............. 36 22 10 69 10 58 39

Bogotá .............. 1 1 1 8 - 8 2
Bristol .............. 2 1 5 6 - - 4
Cali ............... 2 3 1 13 1 4 5
Caracas ............. -_ 3 - 4 - 6 2
Guatemala City ...... 4 1 - 4 1 2 1
La Plata ............ 5 4 - 1 1 4 4
Lima ............... 4 3 1 10 4 10 5
Mexico City ......... 5 1 - 8 - 6 5
Ribeirao Preto ....... - - 1 1 - 2 -
San Francisco ........ 1 1 - 2 2 2 2
Santiago ............ 9 - 1 5 - 5 4
Sao Paulo ........... 3 4 - 7 1 9 5

*Weighted deaths to the nearest integer.
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and that the unusual forms of cancer were
not diagnosed more often in some cities
than in others.

Cancer of Ill-Defined Sites

A direct consequence of having avail-
able abstracts from hospital and pathol-
ogy records to supplement the death certi-
ficate and the clinical history was a greatly
increased precision in the assignment of
deaths to specific body sites. Nevertheless,
a precise assignment could not be made in
a proportion of cases even though death
was, on the clinical evidence, caused by
cancer. Ill-defined malignant neoplasms
arising in the abdomen and thorax have
already been considered. To complete the
account of cancer mortality, Table 71 gives
the age-adjusted death rates by sex in each
city from secondary and unspecified malig-
nant neoplasms of lymph nodes and other
and unspecified sites (198, 199). In gen-
eral, these rates were low, representing 3
per cent or less of the age-adjusted mor-
tality from all cancer in both sexes in 9
of the 12 cities. The highest rates were
recorded in Cali, Caracas, and Sao Paulo,

TABLE 71. Annual Age-Adjusted Death Rates
from Secondary and Unspecified Malignant Neo-
plasms of Lymph Nodes and Other and Unspecified
Sites per 100,000 Population at Ages 15-74 Years,
by Sex, in Each City, 1962-1964

City Male Female

12 cities ....................

Bogotá ....................
Bristol .....................
Cali .......................
Caracas ....................
Guatemala City.............
La Plata ...................
Lima ......................
Mexico City ................
Ribeirao Preto..............
San Francisco ..............
Santiago.................
Sao Paulo ..................

2.5

1.1
1.0
4.7
4.1
1.3
2.4
1.6
1.7
0.4
4.1
1.5
4.2

2.6

0.8
1.6
5.3
5.6
1.4
1.4
3.2
2.4
1.2
2.0
2.1
3.5

but even in these cities the proportion of
the total cancer mortality did not exceed
5 per cent in either sex. Deaths ascribed
to multiple primary cancers are conven-
tionally assigned to category 199 of the
International Classification of Diseases. In
those instances in which, in this material,
more than one primary site had been diag-
nosed, it was often possible to decide from
the record which was responsible for death
and to make the assignment accordingly.
Nevertheless, the decision was not always
clear, and these cases account for some of
the deaths in this residual group.

In summary, the Investigation has clearly
demonstrated the importance of cancer as
a cause of death in each of the 12 cities.
Furthermore, the data were of good quality,
with evidence recorded in support of the
diagnoses for 9 out of 10 deaths.

The separate body sites can be classified
into three groups, according to the implica-
tions of the findings. First, there were sites
of cancer in which large differences in mor-
tality were observed on the basis of ade-
quate numbers of deaths, so as to remove
any doubt about the validity of the ob-
served variation. For these sites the exis-
tence of causal factors operating at varying
levels of intensity in the particular environ-
ments under study may be postulated with
confidence, and the high-risk and low-risk
populations have been defined where the
search for these factors might be pursued.
The following situations would appear to
be promising areas for further research:

(a) The contrast in mortality from gas-
tric cancer between Guatemala City and
Mexico City and between Bogotá and Cali.

(b) The four cities mentioned in (a) had
much lower death rates from cancer of the
sigmoid colon and rectum than Bristol, La
Plata, and San Francisco.
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(c) The exceptionally high mortality
from cancer of the lung among males in
La Plata compared with the very low rates
for several of the other Latin American
cities.

(d) Cancer of the cervix uteri in Cali
and Lima caused an unusually high mor-
tality.

(e) The high death rate of males in La
Plata from cancer of the bladder.

Second, for certain other sites of cancer
there were equally large differences in mor-
tality, but these rates were based on fewer
deaths than the rates for the first group.
For these cancers the implication would
seem to be that more data need to be col-
lected to confirm the reality of the observed
differentials as a preliminary to further
epidemiological research. Among the find-
ings to which these considerations apply
are the following:

(a) Esophageal cancer in Bogotá, La
Plata, Ribeiráo Preto, and Sáo Paulo.

(b) Primary liver cancer at younger
ages in Lima.

(c) Gallbladder cancer among females
in Guatemala City, Mexico City, and San-
tiago.

(d) Laryngeal cancer among males in La
Plata and Ribeiráo Preto.

Third, there were certain forms of cancer
the mortality from which, on the available
evidence, cannot be said to have differed
in these 12 cities. Thus, some rare forms
of cancer (for example, chorionepithelioma)
appeared at random in the 12 cities; and
cancer of certain other sites, though more
frequent, showed comparatively little vari-
ation in mortality from city to city. In this
group are pancreas, corpus uteri, ovary,
kidney, prostate, lymphoma, and leukemia.
Sampling fluctuations could account for
most, if not all, of the observed variation
in death rates. The inference is that the
environmental differences between these 12
populations, considerable though they may
be, are not relevant so far as the epidemio-
logical behavior of these cancers is con-
cerned. This does not exclude the exis-
tence of environmental determinants, and
significant differences in mortality might
exist in other populations. It does suggest,
however, that a search for differences in
the exposure of individuals within popula-
tions is likely to be at least as fruitful as
any comparisons between populations.

*
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Chapter VII

Infective and Parasitic Diseases'

Despite the success that has attended
the efforts made over the past several dec-
ades to control infective and parasitic dis-
eases, these still remain formidable scourges
even in adulthood and even in some so-
called developed societies. In the 12 cities
this group of diseases was responsible for

3,154 deaths, or 7.3 percent of the total
deaths studied. Since most of the specific
diseases of which the group is composed
are preventable-in contrast to the chronic
and degenerative diseases, which are not-
they should continue to receive high priority
from those responsible for health programs.

RELATIVE IMPORTANCE OF SPECIFIC DISEASES

The scope for action, it is true, is greater
in some cities than in others. In Ribeirao
' Preto infective and parasitic diseases ac-
counted for 21 per cent of mortality of
males and 16 per cent of mortality of fe-
males, adjusted for age. The corresponding
proportions in Lima were 15 per cent and
12 per cent, respectively, and in Cali 11
per cent and 12 per cent. The most fa-
vored cities in this respect were Bristol, La
Plata, and San Francisco, with proportions
not exceeding 4 per cent for either sex. In
Bristol, particularly, these diseases have
been largely eliminated as important con-
tributors to mortality, being responsible for
only 1.5 per cent of the male death rate
and even less, 0.9 per cent, of the female
rate. Some indication of how much a com-

1 Prepared by Dr. Darío Curiel.

munity stands to gain by the control of
infective and parasitic diseases is provided
by the data in Table 72, and the situation
is further illustrated by the age-adjusted
death rates in the 12 cities, as given in
Figure 57. Mortality in Ribeiráo Preto
was 20 times, and in Lima 13 times, as
high as in Bristol, while the death rate
in La Plata was only one-fourth the rate
in Santiago. In Ribeiráo Preto, Chagas'
disease constituted the most serious prob-
lem, whereas in all of the other cities the
maj or problem was tuberculosis.

The numbers of deaths from the separate
categories making up the group of infective
and parasitic diseases in the combined data
for the 12 cities are given by sex in Ta-
ble 73, from which the relative frequency
of specific diseases as causes of death may
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TABLE 72. Annual Age-Adjusted Death Rates from Five Groups of Infective and Parasitic Diseases
per 100,000 Population at Ages 15-74 Years, in Each City, 1962-1964

Intestinal Chagas' Other
City Total Tuberculosis Syphilis infections disease diseases

(001-138) (001-019) (020-029) (040-049) (121.1) (remainder)

Ribeiráo Preto .......... 120.6 23.8 4.4 1.6 82.5 8.3
Lima ................. 76.7 67.0 2.1 0.7 - 6.9
Santiago............... 65.8 54.8 3.0 2.3 0.2 5.5
Cali ................... 64.3 47.5 3.1 5.1 - 8.6
Guatemala City........ 51.0 36.4 1.0 7.3 1.3 5.0
Bogotá ................ 40.3 25.6 2.9 3.4 0.3 8.1
Mexico City ............ 38.9 24.9 3.4 6.8 - 3.8
Sao Paulo .............. 31.3 18.7 2.4 1.1 4.0 5.1
Caracas ................ 28.4 11.4 6.1 3.6 2.7 4.6
La Plata ............... 16.1 8.8 2.4 0.5 0.7 3.7
San Francisco .......... 11.6 7.0 1.8 0.2 - 2.6
Bristol ................. 5.9 3.7 1.0 - - 1.2

FIG. 57. Annual Age-Adjusted Death Rates
from Tuberculosis, Chagas' Disease, and Other
Infective and Parasitic Diseases per 100,000 Popu-
lation at Ages 15-74 Years, in Each City, 1962-1964
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be judged. Tuberculosis was by far the
most important numerically, accounting for
68.6 per cent of all deaths assigned to this
group. Chagas' disease and syphilis shared
second place, each responsible for 6.5 per
cent of the total deaths, closely followed
by intestinal infections (6.3 per cent). No
other disease caused more than 3 per cent
of the total deaths assigned to the whole

group. That order is followed in the anal-
ysis of mortality from the infective and
parasitic diseases given below.

TABLE 73. Deaths* from Specific Infective and
Parasitic Diseases of Males and Females at Ages
15-74 Years, in 12 Cities, 1962-1964

Disease Male Fernale

Infective and Parasitic Diseases
(001-138) .................... 1,920 1,234

Tuberculosis of respiratory
system (001-008) ............. 1,254 771

Tuberculosis, other forms, (010-
019) ........................ 68 71

Syphilis and its sequelae (020-029). 161 43
Gonococcal infection and other

venereal diseases (030-039) ..... 3 2
Infectious diseases commonly

arising in intestinal tract (040-
049) ....................... 96 103

Tetanus (061) .................. 19 27
Other bacterial diseases (050-060,

062-064) ..................... 26 11
Spirochetal diseases, except

syphilis (070-074) ............. 1 1
Infectious hepatitis (092) ........ 38 51
Other diseases attributable to

viruses (080-091, 093-096)...... 40 19
Malaria (110-117) .............. 5 3
Chagas' disease (121.1) ......... 125 79
Schistosomiasis (123) ............ 4 6
Hydatid disease and other infes-

tations (125-130) ............. 38 19
Mycoses (131-134) .............. 17 7
All other infective and parasitic

diseases (remainder) .......... 25 21

*Weighted deaths to nearest integer.

1 1 1~~~~~~~~~:'i--

r

000=\\\\\\\`\\\\\\\\\~ ;-

En\\\\\~\\\\,,\\

M,\\\\\,\\\\~ rB



Charter VII. Infective and Parasitic Diseases

TUBERCULOSIS

Although tuberculosis mortality has been
declining in many countries in recent dec-
ades, the disease still ranked high among
the leading causes of death in several of
the cities. In Cali and Lima it was the
third most important cause, after cancer
and heart disease, both in males and in
females; in Guatemala City and Santiago
it was also a leading cause.

For practical purposes, tuberculosis in
the present context refers to pulmonary tu-
berculosis. Only 6 per cent of all deaths
due to tuberculosis did not involve the
respiratory system. About the same pro-
portion was found in all cities except La
Plata, where 18 per cent were assigned to
other forms of the disease. To some extent
the low proportion of other forms of tuber-
culosis in mortality data is due to the
coding rule whereby deaths with both pul-
monary and other involvement are always
assigned to pulmonary tuberculosis.

Three groups of cities, with high, inter-
mediate, or low levels of mortality, may be
distinguished on the basis of the death rates
adjusted for both age and sex:

High Lima
Santiago
Cali
Guatemala City

Intermediate Bogotá
Mexico City
Ribeiráo Preto
Sao Paulo

Low Caracas
La Plata
San Francisco
Bristol

67.0
54.8
47.5
36.4
25.6
24.9
23.8
18.7

11.4
8.8
7.0
3.7

Patterns of Mortality

The high levels of mortality observed in
some cities imply an enormous toll of pre-
ventable deaths. If the age-specific death

rates in the combined experience of the two
cities with the lowest rates (Bristol and
San Francisco) had applied to the popula-
tions of Lima and Santiago, some 1,250
adult deaths from tuberculosis could have
been prevented each year in the latter two
cities. And, even more important, more than
half of such deaths would have been of
persons under the age of 45 years. Dif-
ferences as large as those seen in the death
rates from tuberculosis point strongly to
environmental-using the term in its broad-
est sense-influences on mortality, that is
to say, to deleterious conditions which
should eventually prove susceptible of ame-
lioration.

Mortality from tuberculosis of males and
females, adjusted for age, is shown graphic-
ally for each city in Figure 58. Male
death rates varied from 5.7 per 100,000
population in Bristol to 92.5 in Santiago
-the latter being 16 times the former.

FIG. 58. Annual Age-Adjusted Death Rates
from Tuberculosis per 100,000 Population at Ages
15-74 Years, by Sex, in Each City, 1962-1964
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For females the lowest rate was 2.1 per
100,000 population (also in Bristol) and the
highest rate (49.5 in Lima) was nearly 24
times as great.

Mortality of males was everywhere higher
than that of females, although in Cali and
Guatemala City the difference was small.
The other 10 cities appear to fall into three
groups. In Bogotá, Caracas, La Plata,
Lima, and Mexico City the male age-ad-
justed death rate varied from approximately
50 to 100 per cent higher than the female
death rate; in Bristol, Ribeiráo Preto, San
Francisco, and Sáo Paulo the ratio of male
to female death rates was approximately
2.6 to 1; and Santiago was unusual in hav-
ing a death rate for males 3.6 times that
for females. This grouping by sex differen-
tials bears no obvious relationship to the
actual levels of tuberculosis mortality.

Certain features of the curves of mor-
tality by age and sex were seen in all cities.
Death rates calculated for 20-year age
groups, for greater stability in the rates, are
shown in Table 74. In each city the death
rate increased with age in males and, with
two exceptions, in females as well. (The
female rate at ages 35-54 years in San

Francisco was based on a single death.)
In each city from the age of 35 years
upward the male rate was higher than the
female rate, but among young adults of
both sexes the risk of dying from tubercu-
losis was similar in several cities. The rate
of increase of mortality with advancing age
was greater in males than in females. Thus,
in the combined experience of all cities the
death rate for older men was nearly six
times the rate for young men, while for
women the corresponding ratio was only
2.4 to 1.

When the rates are examined by city,
differences are found in the progression of
mortality with advancing age. No con-
clusions can be drawn so far as Bristol,
San Francisco, and La Plata (females) are
concerned because the numbers of deaths
are small. Otherwise, the Latin American
cities fall into three groups, depending on
whether the rate of increase was more
rapid at first and more gradual afterward,
more gradual at first and rapid later, or
regular (Figure 59). In four cities (La
Plata, Mexico City, Santiago, and Sao
Paulo) the death rates of males rose rapidly
from young adult to middle life, but the

yL

TABLE 74. Annual Death Rates from Tuberculosis per 100,000 Population in 20-Year Age Groups from
15-74 Years, by Sex, in Each City, 1962-64

Male Female

City
15-34 35-54 55-74 15-34 35-54 55-74
years years years years years years

12 cities ........... 17.1 49.5 100.9 16.2 24.3 38.5

Bogotá ............ 9.4 39.4 109.0 9.8 19.1 72.6
Bristol ............. -_ 8.5 27.4 - 4.2 6.7
Cali ............... 21.4 57.4 154.7 33.5 54.0 77.8
Caracas ............ 6.1 13.0 53.0 4.4 11.8 23.5
Guatemala City.... 20.5 51.8 99.7 23.3 35.2 69.9
La Plata ........... 3.3 22.4 26.8 - 14.7 10.1
Lima .............. 47.0 89.2 257.3 43.1 51.0 75.1
Mexico City ........ 11.8 51.9 91.7 8.5 23.9 40.6
Ribeirao Préto ...... 18.7 29.1 122.2 6.4 15.4 42.1
San Francisco ...... - 12.9 60.2 4.2 1.4 11.5
Santiago ........... 21.2 158.0 253.9 14.4 31.2 65.2
Sao Paulo .......... 12.8 44.2 53.8 7.1 12.8 14.8
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Fio. 59. Annual Death Rates from Tuberculosis per 100,000 Population in 20-Year Ages Groups from
15-74 Years of Males, in 10 Cities, and Females, in 9 Cities, 1962-1964
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rate of increase slowed down as the oldest
group was reached; however, in three other
cities (Caracas, Lima, and Ribeiráo Pr0to)
the reverse was true. In Bogota, Cali, and
Guatemala City the rate of increase
throughout the 60-year span tended to be
regular. Similar distinctions appear in the
data for females, although the rates, being
generally based on smaller numbers than
the male rates, are not so stable. Only
in four cities (Cali, Lima, Mexico City, and
Sáo Paulo) do the male and female rates
show similar trends, although in no city
does the rate for one sex definitely show
a diametrically opposite trend from the rate
for the other sex. Whether the rate in-
creased rapidly at first and more slowly
later, slowly at first and more rapidly later,
or steadily throughout the entire range did
not depend on the actual values of the rates
themselves. Thus, the male rates in La
Plata and Santiago showed similar trends
despite the wide disparity in their actual
levels, and the same applies, for example,
to the female rates in Cali and Caracas.

From the foregoing it is evident that the
epidemiological behavior of fatal tubercu-
losis in these several cities differed markedly
and in a complex manner. It would in-
deed be strange were the findings other-
wise, in view of the many factors which
affect the incidence as well as the mortality
of a disease such as tuberculosis. Com-

munities differ in the pressures of infection,
the risks of exposure, the levels of immun-
ity, the adequacy of control measures, and
the efficacy of therapy, and each of these
variables must have its place in the equa-
tions of mortality. Furthermore, a full
understanding of the epidemiology of any
chronic disease can never be attained
through a single cross-sectional analysis.
It is certainly true of tuberculosis that what
happens today depends largely on the cir-
cumstances of a generation ago. For ex-
ample, the rates both of younger men and
of older men observed in Caracas and Sáo
Paulo were not greatly dissimilar com-
pared with the large difference to be seen
in middle life. Could this be because rela-
tively more susceptibles migrated recently
to one city compared with the other?
With regard to the male deaths at ages 35-
54 years in Caracas, information on dura-
tion of urban residence is available for 11,
and only one of these had resided in a large
city for less than 20 years; however, in
Sao Paulo this was the case for 22 out of
55 similar deaths. In the latter city, there-
fore, comparative newcomers contributed a
much larger proportion to the mortality of
middle-aged men than did the newcomers
in Caracas. The difficulties of interpreta-
tion are stressed, lest it be thought that the
problems of tuberculosis control are easily
solved. The elements of preventive strategy
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are well enough defined; the details of tac-
tics must always depend on a sound appre-
ciation of the local situation. While the re-
sults of this Investigation stress the ur-
gency of action, they also indicate the need
for more detailed study to determine what
form that action should best take in the
cities where it is required.

Whatever may be the epidemiological
reasons for the facts just described, their ad-
ministrative implications are immediately
apparent. The task of preventing tuber-
culosis deaths is not the same in Bristol
and San Francisco as it is in Cali and
Lima. In the former cities combined over
two-thirds of the deaths occurred in older
persons, whereas in the latter cities 40 per
cent occurred in persons under the age of
35 years. In Guatemala City the numbers
of male and female deaths were about the
same at any given age, but in Santiago,
among the middle-aged, there were four
male deaths for every female death. The
consequences of tuberculosis mortality, both

socially and administratively, must be pro-
foundly different in these cities.

Diagnostic Evidence

Of the total deaths from tuberculosis,
2,099 had weights of 4, 5, or 6 on final
assignment. The 2,099 questionnaires have
been reviewed and the nature of the diag-
nostic evidence has been classified in five
mutually exclusive groups (Table 75). Cer-
tain of the groups call for explanation.
For most of the deaths with hospitalization
during the last year of life the patients had
been examined radiologically; however, be-
cause the date of the last chest X ray was
not specifically stated, they were not in-
cluded in the preceding group. Similarly,
many of the deceased shown as having re-
ceived medical care from a private physi-
cian during the last year of life may also
have had X rays taken, but the record
was not available. The residual group com-
prises persons who may have received medi-
cal care in a hospital or elsewhere but for

TABLE 75. Deaths Due to Tuberculosis at Ages 15-74 Years and Percentage Distribution by Diagnostic
Evidence, in Each City, 1962-1964

Percentage distribution by diagnostie evidence

During last year of life
City Deaths* Other care

Total Autopsy or no in-
Hospi- Private formation

Chest taliza- physi-
X ray tion cian

12 cities ................ 2,099 100 27.7 39.6 14.6 12.6 5.5

Bogotá ................. 146 100 28.8 43.8 12.3 10.3 4.8
Bristol ................. 29 100 34.5 41.4 24.1 - -
Cali .................. 279 100 21.1 55.2 10.4 11.8 1.5
Caracas ................ 72 100 36.1 30.6 13.0 9.7 10.7
Guatemala City ......... 215 100 51.6 26.5 9.3 7.4 5.1
La Plata ............... 50 100 10.0 56.0 26.0 8.0 -
Lima .................. 565 100 20.4 32.9 17.0 23.7 6.0
Mexico City ............ 176 100 33.5 33.0 6.8 14.2 12.5
Ribeirao Préto .......... 34 100 23.5 44.1 26.5 2.9 2.9
San Francisco ........... 48 100 58.3 25.0 14.6 2.1 -
Santiago ............... 314 100 27.7 39.5 16.9 7.6 8.3
Sao Paulo .............. 171 100 18.1 58.5 18.7 2.9 1.8

*Weights of 4, 5, or 6 to categories 001-019.
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whom no records could be traced, as well
as those who had no recorded medical at-
tention. For practical purposes, the diag-
nosis may be regarded as established in
the first three groups and as being reason-
ably accurate in the fourth group. Only
for the residual group could the diagnosis
be seriously questioned, and even then not
in all deaths.

In the total material the diagnosis was
established in 81.9 per cent of the deaths
(first three groups) and was open to ques-

tion in only 5.5 per cent. In several cities
(Bristol, La Plata, Ribeiráo Preto, San
Francisco, and Sáo Paulo) the proportion
of established diagnoses exceeded 90 per
cent. The percentages were lower in the
cities with the highest death rates (Cali,
Lima, and Santiago), but even in these
cities 86.7, 70.3, and 84.1 per cent, respec-
tively, of the diagnoses may be accepted
as established. There can be little doubt
as to the reality of the mortality differen-
tials that have been discussed.

CHAGAS' DISEASE

Confined to the Western Hemisphere and
essentially an endemic infection of rural
populations, Chagas' disease has been de-
scribed over an extensive geographical area
from the southern United States to northern

' Argentina and Chile. No other cause of
death was more uneven in its distribution
between cities. In three of the Latin Ameri-
can cities-Cali, Lima, and Mexico City-
as well as in San Francisco and Bristol,
no deaths from Chagas' disease occurred.

Y'Fatal cases were encountered in Bogotá,
Caracas, Guatemala City, La Plata, Ri-
beiráo Preto, Santiago, and Sáo Paulo.
However, of the total deaths 86 per cent
occurred in Ribeirao Preto and Sáo Paulo,
and of the cities outside Brazil only Caracas

h had deaths exceeding eight in number. The
differences between the cities in mortality
from this cause were enormous, as may be
seen from Figure 57. Ribeiráo Preto was
obviously unique among the 12 cities, not
because the disease was not seen elsewhere
Y but because of the exceptionally high death
rate from this cause. The present findings
amply confirm previous reports of excessive
mortality from Chagas' disease in this
population.

Table 76 gives the age-specific death
rates by sex in Ribeirao Preto and in Sao
Paulo, and these are shown also in Fig-
ure 60. In both cities male rates were higher
than female rates, except in the youngest
age group, for which the numbers of deaths
were small. In both cities, with only insig-
nificant exceptions, the rates increased up
to the middle adult years but not thereafter.

The data from Ribeiráo Preto give some
indication of the enormous burden of mor-
bidity and mortality that Chagas' disease
must cause in the endemic areas of Brazil.
In the age range from 15-74 years in

TABLE 76. Annual Age-Specific Death Rates
from Chagas' Disease per 100,000 Population from
15-74 Years, by Sex, in Ribeirao Préto and Sáo
Paulo, 1962-1963

Male Female
Age group

(years)
Ribeiráo Ribeirto

Préto Sao Paulo Préto Sao Paulo

15-24 12.1 0.2 19.1 0.7
25-34 84.9 4.2 31.3 4.7
35-44 180.4 10.6 74.6 7.4
45-54 234.0 3.2 101.3 5.0
55-64 212.0 10.5 113.0 5.4
65-74 164.0 1.6 88.0 -
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140 Patterns of Urban Mortality

FIG. 60. Annual Age-Specific Death Rates from
Chagas' Disease per 100,000 Population from 15-
74 Years, by Sex, in Ribeirao Preto and Sáo
Paulo, 1962-1963
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this city the disease was responsible for
13 per cent of all deaths (132 out of 1,016
total deaths). Numerically it was more im-
portant than any of these causes: tubercu-
losis (38), cerebrovascular accidents (126),
coronary heart disease (67), diseases of the
respiratory system (44), all forms of di-
gestive diseases (50), and all external causes
of death (80). But this is not the full mea-
sure of the toll it takes, for, relatively,
Chagas' disease was most lethal to young
adults. Thus, in the age group from 25-44
years the disease accounted for 29 percent
of all male deaths (40 out of 139 deaths)
and for 22 per cent of all female deaths
(18 out of 83 deaths) occurring over the
two-year period among the residents of
Ribeiráo Préto.

Clinically, three main forms of Chagas'
disease are distinguished. The acute phase,
affecting mostly young children in endemic
areas, presents a typhoidal syndrome with
classically a chagoma at the external can-
thus. Case fatality is not high. Since many
adults, though found to have positive serol-
ogy, do not give a typical history, it is
thought that the acute infection must often

pass unrecognized. The most common form
of Chagas' disease in adults is a cardiopathy,
and the so-called mega-lesions involving
viscera, particularly the esophagus and the
colon, are less frequently seen.

A full account of Chagas' disease, with
emphasis on the clinical and pathological
aspects, has been given by Davies and Fej-
far (1965), who undertook an extensive re-
view of the situation at the request of the
Pan American Health Organization.

In the present material Chagas' disease
as a cause of death almost always implied
cardiac involvement. All of the deaths from
this cause in the five cities outside Brazil
and most of the deaths in Ribeiráo Pr8to
and Sáo Paulo also appeared clinically
as some form of heart disease. In the
two Brazilian cities deaths from mega-le-
sions were seen and these are referred to
below. However, the overwhelming prepon-
derance of the cardiac manifestations makes
it appropriate to examine mortality from
Chagas' disease in relation to heart diseases
in general. For this reason the main dis-
cussion of this cause of death appears in
Chapter V, where it is shown that the
chronic cardiopathy associated with long-
standing infection with Trypanosoma cruzií
can be differentiated on epidemiological
grounds from the other main forms of heart
disease. Clinically and at autopsy the ab-
sence of valvular disease, of hypertension,
and of coronary atheroma assists in the
differential diagnosis. '

Attention is therefore confined in this
section to the quality of the diagnostic evi-
dence in the one city-Ribeiráo Préto-
where most of the deaths occurred, and
to an account of the mega-lesions.

Diagnostic Evidence

The number of deaths assigned to Chagas'
disease in the material from Ribeiráo Pr8to
was 132, including some in which Chagas'

E;
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disease was associated with other causes
on final assignment. The diagnostic evi-
dence has been classified in four categories.
First, the diagnosis had been established
at autopsy; second, no autopsy had been
performed, but the patient had died in a
hospital or, if not, had been examined in
a hospital during ,the last year of life;
third, the patient had been hospitalized at
some previous time or at a date not speci-
fied; fourth, no information or only an
unsupported clinical opinion, usually the
statement on the death certificate, could
be obtained. If the diagnostic evidence is
given the same weight as the medical ref-
erees assigned to Chagas' disease, the age-
adjusted death rate can be partitioned ac-
cording to reliability of diagnosis. The re-
sults are given in Table 77.

It will be seen that the evidence for 55 per
cent and 47 per cent of the total mortality
of males and females, respectively, was the
autopsy findings, and that for an additional
32 per cent of the male and 45 per cent of
the female age-adjusted rates it was
obtained from recent hospitalization. Only
for 5 per cent of the male death rate and
less than 1 per cent of the female rate

TABLE 77. Annual Age-Adjusted Death Rates
from Chagas' Disease per 100,000 Population, with
Percentages by Diagnostic Evidence, at Ages 15-74
Years, by Sex, in Ribeirao Préto, 1962-1963

Diagnostic evidence Male Female

Age-adjusted rate ........... 113.1 53.7

Percentage

Total ...................... 100 100

Autopsy ................... 55.4 47.5
Death in hospital or hospital-

ization during last year of
life ...................... 32.1 44.7

Hospitalization prior to last
year of life or at time not
stated .................... 7.8 7.1

Death certificate only ........ 4.7 0.7

was no confirmatory evidence obtained for
Chagas' disease as the cause of death.

The excessively high death rates from
Chagas' disease in this population were
thus well supported by the recorded diag-
nostic evidence and must therefore be ac-
cepted as real.

Mega-lesions

Not all persons whose death was assigned
to Chagas' disease had died as the result
of a cardiopathy. There were also a num-
ber with mega-lesions, by far the most fre-
quent being megaesophagus, though mega-
colon was also encountered. In the litera-
ture involvement of other hollow viscera
(duodenum, ureter, bile duct, etc.) has been
described, but these uncommon forms were
not seen in the present material. Mega-
esophagus is clinically unmistakable, with
its highly typical history and radiological
appearances. The findings at autopsy are
also quite distinctive. It is therefore all
the more remarkable that no deaths from
megaesophagus or megacolon were re-
corded in any of the five cities outside
Brazil where Chagas' cardiopathy occurred.
When the weighted deaths (to the nearest
integer) are classified according to whether
the heart, other viscera, or both, were in-
volved, the results are as follows:

City
Ribeiráo Preto
Sao Paulo
5 other cities

Heart
only

109
36
33

Other
viscera

only
5
2

Both heart
and other

viscera
18
1

In Ribeiráo Prito there were 23 deaths
with some other visceral involvement and
109 with heart involvement only, a ratio of
1 to 5. In Sáo Paulo the ratio was 1 to 12.
If the ratio observed in Ribeirao Préto had
applied in the five cities outside Brazil,
there would have been seven deaths with
other visceral involvement. The complete

-

- -
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absence of such deaths in these five cities
is unlikely to have occurred by chance
(p = o.oOl).

In Sáo Paulo other visceral involvement
was mentioned on final assignment in four
questionnaires, and for three of the de-
ceased a residence history was recorded.
Two of them had lived for several years in
areas not far from Ribeiráo Preto.

The inference to be drawn from the data
in this Investigation therefore is that the
mega-lesions of Chagas' disease seem to be
confined to certain parts of Brazil. This
conclusion is borne out by reports in the
literature. Pifano (1963), in an extensive
review of Chagas' disease in Venezuela,
omits mention of mega-syndromes, while
Salvador Mijares (1966) comments on the
complete absence of megaesophagus in two
large autopsy series covering many years
from Hospital Vargas in Caracas. Mizrahi
(1962) was able to find only 32 cases
among 85,000 records from the same hos-
pital over a 20-year period. In parts of
northern Argentina Chagas' infection is
common and cardiopathy frequently seen,
but mega-lesions are rare (Romaña, 1963).
Megacolon attributed to Chagas' disease
has been reported from Chile (Atias et al.,
1963) but not, so far as can be traced,
megaesophagus.

The evidence from Brazil, on the other
hand, suggests that there is good reason for
accepting mega-lesions as one manifestation
of chronic Chagas' disease. Thus, the pro-
portion of positive Machado-Guerreira
tests among patients with miegaesophagus
is at least as high as, if not higher than,
it is in patients with the chronic heart
lesion (Porto and Porto, 1962; de Rezende,
1963). Mega-lesions have been induced
experimentally by Okumura and Correa
Neto (1963) and observed also in a mon-
key (Guimaraes and Miranda, 1961). In
the present material from Ribeiráo Preto

the association of cardiac and other visceral
involvement in the same individual occurred
many times more often than would have+.
been expected if the risks were statistically
independent. There can be no question
that in certain areas of central Brazil mega-
lesions are common and, so far as is known,
are found only in areas where the cardio-
pathy also occurs.

Why the "mega" forms should occur in
Brazil so frequently and so rarely else-
where is a mystery, whose solution may
have implications beyond the purely aca-
demic. Kóberle (1963) and his colleagues
have conclusively demonstrated that they
pathogenesis of the mega-lesion is massive
destruction of autonomic ganglion cells re-
sulting probably from the parasitemia of
the acute phase of the disease. Whether or
not the cardiac lesion is due to a similar
deprivation of parasympathetic control is,
however, contested by other workers. If
the heart disease is the end result of damage
inflicted during the acute phase, as is the
case with the residual paralysis of polio-.
myelitis, the search for a specific chemo-
therapeutic agent is foredoomed to failure,
since, as has been said, acute infectionsy,
usually pass unrecognized. If, on the other
hand, the cardiopathy requires the con-
tinued presence over a long period of time
of viable organisms, whether these affect
ganglion cells or damage the myocardium
directly, the search for a specific chemo-~
therapeutic agent needs to be pursued with
vigor. Strain differences in T. cruzi and
coexisting viral infections conveyed by the
same vectors, even a virus infection of the
trypanosome itself, have been advanced as
hypotheses to explain the unusual geo-
graphic distribution of the mega-lesion. In
either case the possibility of mega-lesions
appearing at some future time in areas
outside Brazil cannot be excluded.
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SYPHILIS

In the combined material from all 12
cities there were 204 weighted deaths as-
signed to syphilis (020-029). The smallest
numbers were 6 in Guatemala City and 7
in Ribeirao Preto. In Bristol there were
t 10 and from 10 to 23 in eight other cities.
In Caracas the number of deaths was 37.

The age-adjusted death rates are shown
by city and sex in Table 78 and Figure 61.

TABLE 78. Annual Age-Adjusted Death' Rates
from Syphilis per 100,000 Population at Ages 15-74
Years, by Sex, in Each City, 1962-1964

City Male Female

Caracas ..................... 11.3 1.8
Cali ......................... 6.3 0.4
Ribeirao Préto ................ 6.1 2.8
Bogotá ...................... 5.3 1.1
Mexico City .................. 5.0 2.2
, Santiago ..................... 4.6 1.9
Sao Paulo ................... 4.2 0.6
La Plata ..................... 4.0 1.0
San Francisco ................ 3.7 0.0
Lima ........................ 3.4 1.1
Guatemala City .............. 2.2 0.1
Bristol ....................... 1.7 0.6

FIG. 61. Annual Age-Adjusted Death Rates
from Syphilis per 100,000 Population at Ages 15-
74 Years, by Sex, in Each City, 1962-1964
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The mortality of males everywhere ex-
ceeded that of females, and in the total
material the ratio was 4.6 to 1. The highest
death rate among males was in Caracas,
being significantly higher than that in each
of the six cities at the lower end of the
range, and the lowest rate was in Bristol.
The levels of mortality of males in the other
10 cities cannot be said to be appreciably
different, given the comparatively small
numbers of deaths observed. None of the
differences between the cities in the levels
of mortality of females are significant.

Most of the deaths-154 out of 204-
were due to cardiovascular forms of the
disease, there being 48 deaths from syphilis
of the central nervous system (tabes, gen-

FIG. 62. Annual Age-Specific Death Rates from
Syphilis and Cardiovascular Syphilis per 100,000
Population from 25-74 Years, by Sex, in 12 Cities,
1962-1964
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eral paralysis, and other syphilis of the
central nervous system) and 2 from other
forms.

The age-specific rates from the cardio-
vascular forms and from all syphilis in
the combined data are shown by sex in
Figure 62. The excess mortality of males
compared with that of females is seen in
all age groups both from all forms and
from the cardiovascular forms of the dis-
ease. The curves for both sexes showed an
abrupt change of slope, that for males in
the age group 45-54 years and that for
females a decade later.

The distribution from city to city of male

deaths due to syphilis of the central nervous
system was distinctly uneven when related
to the deaths from all forms of the disease."
Over all, the ratio of male deaths from
cardiovascular syphilis to deaths from cen-
tral nervous system syphilis was 4.6 to 1,
but in Caracas no deaths from central
nervous system syphilis were recorded
among 31 deaths from the disease. In Sáao
Paulo 1 such death occurred out of 18 from
all forms. In four other cities (La Plata,
Lima, Mexico City, and San Francisco),
by contrast, nearly half of the total male
deaths-22 out of 54-were due to syphilis
of the central nervous system.

INTESTINAL INFECTIONS

The group of infectious diseases com-
monly arising in the intestinal tract (040-
049) includes specific diseases such as ty-
phoid fever and other salmonella infections,
brucellosis, bacillary dysentery, amebiasis,
as well as unspecified forms of dysentery
and food poisoning. In the combined ma-
terial the numbers of deaths assigned to
the separate categories were as follows:

Typhoid fever (040) 53 deaths
Other salmonella

infections (041-042) 8 deaths
Bacillary dysentery (045) 8 deaths
Amebiasis (046) 100 deaths
Food poisoning (048) 17 deaths
Remainder (043, 044, 049) 13 deaths

For each of these categories the num-
bers of male and female deaths in the total
material were about equal within the limits
to be expected as the result of sampling
fluctuations, and the same can be said for
the deaths in each separate city. Mortality
for the group as a whole, as well as for the

several conditions, was evidently governed
by factors affecting men and women to a
similar degree. The intensity at which these
factors operated, however, varied markedly
from one population to' another. The num-
bers of deaths by city and the crude deathet
rates per 100,000 population are shown in
Table 79.

The two cities of Middle America had
the highest rates. In Guatemala City the
predominant diseases were typhoid fever
and other salmonella infections; indeed, 24V'
out of the 61 deaths from these infections
occurred in this city, the only other city
with an appreciable number (10 deaths)
being Cali. In Mexico City, on the other
hand, amebiasis was the most frequent of
the infections, 33 out of the total of 100
deaths from amebiasis occurring in this city.
Four other cities (Bogota, Cali, Caracas,
and Guatemala City) also recorded 10 or
more deaths from amebiasis.
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TABLE 79. Deaths from Intestinal Infections and Annual Death Rates per 100,000 Population at Ages
15-74 Years, in Each City, 1962-1964.

City

Guatemala City...
Mexico City......

i Cali .....
Caracas ...........
Bogotá ...........
Santiago ..........
Ribeirao Preto.....
Sao Paulo.........
Lima .............
La Plata ..........
San Francisco.....
Bristol ............

Deaths*

Total
(040-049)

45
48
29
22
19
13
3
9
6
3
2

Salmonella
infections
(040-042)

24
8

10
1
3
6

2
5
1
1

*Weighted deaths to nearest integer.

Amebiasis
(046)

18
33
18
14
11
4

1

1

Others
(remainder)

3
7
1
7
5
3
3
6
1
2

Death Rates

Total
(040-049)

7.2
6.7
4.3
3.0
2.7
2.3
1.9
1.0
0.7
0.6
0.5

Salmonella
infections
(040-042)

3.8
1.1
1.5
0.1
0.4
1.1

0.2
0.6
0.2
0.3

Amebiasis
(046)

2.9
4.6
2.7
1.9
1.6
0.7

0.1

0.3

Others
(remainder)

0.5
1.0
0.1
0.9
0.7
0.5
1.9
0.6
0.1
0.4

In the five cities with 10 or more deaths
from amebiasis, amebic liver abscess
(046.1) was slightly more frequent than

i,amebiasis without mention of liver abscess

(046.0). Of the 87 deaths with amebiasis
as the only or the most likely cause (with
weights of 4, 5, or 6), liver abscess was
mentioned in 46. Information on duration
of residence was not obtained for 16 of the

t'87 deaths, but for the other 71 the distribu-
tion differed by city. In Guatemala City
and Mexico City most of the deaths were
among long-term residents, but not in Bo-
gota, Cali, and Caracas. The numbers of
deaths by duration of residence were as

r follows:

Guatemala
City,

Mexico
City

Bogotá,
Cali,

Caracas
Less than 20 years 11 22
20 or more years 26 12

It is customary to regard the intestinal
infections as reliable indices of the sanitary
state of the environment, and in times past
mortality might have afforded as useful a
measure as incidence. With modern meth-
ods of specific therapy, this may no longer
be the case, however, and it would certainly
be advisable to obtain reliable morbidity
data before drawing inferences about the
sanitary conditions in these cities from the
data presented here.

OTHER INFECTIVE AND PARASITIC DISEASES

After consideration of the infective and
parasitic diseases most frequently encoun-
tered as causes of death in the present
material-that is, tuberculosis, syphilis, in-

testinal infections, and Chagas' disease-
there remain 383 deaths from other infective
and parasitic diseases. Most of the separate
conditions making up this heterogeneous

· · I I I I
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TABLE 80. Deaths from Selected Infective and Parasitic Diseases and Annual Death Rates per 100,000
Population at Ages 15-74 Years, in Each City, 1962-1964

City

12
Disease Gua- San Cities

Bogotá Bristol Cali Cara- te- La Lima Mexico RibeirSo Fran- San- Sao,
cas mala Plata City Preto cisco tiago Paulo

City

Deaths*Streptococcal infec- Deaths*
tions and septi- I
cemia (050-053) .... 3 - 7 - 6 1 4 1 1 4 4 3 34

Leprosy (060) ....... 2 - 4 - 1 2 - 1 2 - - 2 14
Tetanus (061) ........ 2 - 17 4 1 2 6 4 2 - 1 8 47
Infectious encephalitis

(082, 083) ......... 1 5 1 3 - 2 5 6 - 1 4 4 32
Infectious hepatitis

(092).............. 19 - 5 7 9 5 20 7 1 1 8 7 89
Rabies (094) ......... 4 - 5 - - - 1 1 - - - 1 12
Malaria (110-117) .... 1 - 6 - 1 - - - - - - 8 b
Cestode infestations

(125, 126) ......... 3 - - 1 5 2 15 2 4 - 8 3 43
Fungal infections

(132-134).......... 2 - 2 5 3 2 1 - 2 4 - 4 25
Death rates

Streptococcal infec-
tions and septi-
cemia (050-053) .... 0.4 - 1.0 - 1.0 0.2 0.4 0.1 0.6 1.1 0.7 0.3 0.5

Leprosy (060) ........ 0.3 - 0.6 - 0.2 0.4 - 0.1 1.3 - - 0.2 0.2
Tetanus (061) ........ 0.3 - 2.5 0.5 0.2 0.4 0.7 0.6 1.3 - 0.2 0.8 0.6
Infectious encephalitis

(082, 083) . .. 0 0.1 0.4 - 0.4 0.6 0.8 - 0.3 0.7 0.4 0.4
Infectious hepatitis

(092) ............. 2.7 - 0.7 1.0 1.4 1.0 2.2 1.0 0.6 0.3 1.4 0.8 1.2
Rabies (094) ......... 0.6 - 0.7 - - 0.1 0.1 - - - 0.1 0.2
Malaria (110-117) .... 0.1 - 0.9 - 0.2 - - - - - 0.1
Cestode infestations

(125, 126) ......... 0.4 - - 0.1 0.8 0.4 1.7 0.3 2.6 - 1.4 0.3 0.6
Fungal infections

(132-134).......... 0.3 - 0.3 0.7 0.5 0.4 0.1 - 1.3 1.11- 0.4 0.3 e

*Weighted deaths to nearest integer.

group were individually responsible for too
small a number of deaths to warrant de-
tailed comment, although the rarity of fatal
cases of certain diseases should not pass
without notice. Thus, in no city were deaths
recorded froin the quarantinable diseases 1
and not more than five deaths were re-
corded in the total material from gonococcal
infections (030-039), diphtheria (055), an-
thrax (062), and spirochetal infections other
than syphilis (070-074). Deaths from 9

The six quarantinable diseases are plague,
cholera, yellow fever, smallpox, typhus, and re-
lapsing fever.

diseases were distributed by city as shown
in Table 80. Of these, infectious hepatitis
(092) caused the largest number of deaths;
only in Bristol did no deaths occur from
this cause. Although the disease was wide-
spread, nearly half the total deaths occurred
in Bogotá and Lima, with death rates of
2.7 and 2.2 per 100,000 population, re-
spectively.

The next most frequent disease was tet-
anus (061), with 17 out of 47 deaths occur-
ring in Cali, and 15 of these in females.

Cestode infestations-hydatid disease and
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cysticercosis (125, 126)-were responsible
for 43 deaths, of which 15 occurred in Lima.

' A few deaths from streptococcal infections
and septicemia (050-053) occurred in most
cities, and the same applied to encephalitis,
including late effects (082, 083), and to
fungal infections (132-134). Leprosy (060)
was a rare cause of death, appearing spo-

i radically in most of the Latin American

cities. Meningococcal infections (057),
causing 7 deaths, and gas gangrene (063),
causing 8 deaths, appeared in a random
manner, but 7 of the 10 deaths from schisto-
somiasis (123) were in Sáo Paulo. Eight
of the 9 deaths due to ankylostomiasis (129)
occurred in Bogotá and Cali, as did 9 of
the 12 deaths from rabies (094).
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Chapter VIII

Accidents, Poisonings, and Violence

i.

Increasing concern is being expressed
in many countries at the needless loss
of life resulting from external causes.
Accidents and violence have come to as-
sume a leading place among causes of
death, especially in the productive years
of life. In some populations these deaths

are in numerical importance second only
to the chronic degenerative diseases. The
experience of the 12 cities amply con-
firms the major contribution made to
mortality, particularly of males and at
younger ages, by various types of external
causes.

RELATIVE IMPORTANCE OF EXTERNAL CAUSES OF DEATH

For the 60-year age span from 15-74
years, 15.2 per cent of all male deaths and
5.8 per cent of all female deaths in the
12 cities were due to external causes. At
younger ages and particularly among males
these causes were proportionately even more
important (Table 81 and Figure 63).

In this urban experience more than half
of the male deaths occurring at ages 15-24
years and more than a quarter of the fe-
male deaths were due to external causes.
In San Francisco 86.7 per cent of the deaths
of young men were so caused, and only in
two cities (Lima and Ribeiráo Preto) did
the proportion fall below 50 per cent. In
the following age group also (25-34 years)
more than half of the male deaths in 5 of
the 12 cities were due to external causes.
Mortality among young men from external
causes of all kinds is, of course, more ob-

FIO. 63. Percentage of All Deaths Due to Acci-
dents and Violence for 10-Year Age Groups from
15-74 Years, by Sex, in 12 Cities, 1962-1964
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TABLE 81. Percentage of Deaths Due to Accidents and Violence in 10-Year Age Groups from 15-74
Years, by Sex, in Each City, 1962-1964

City 15-74 15-24 25-34 35-44 45-54 55-64 65-74
years years years years years years years

Male

12 cities ............. 15.2 58.8 43.7 25.0 12.0 6.4 4.2

Bogotá .............. 23.2 63.5 55.9 36.7 14.6 8.2 3.1
Bristol ............. 5.2 73.2 38.8 17.7 5.0 3.2 2.1
Cali ............... 23.7 64.2 53.2 34.6 14.6 8.8 4.1
Caracas ............. 23.8 78.7 57.8 29.7 13.2 6.1 3.7
Guatemala City ...... 25.8 56.2 51.6 36.4 16.9 9.5 8.4
La Plata ............ 8.5 64.7 41.4 23.0 6.8 5.0 3.0
Lima ............... 13.6 35.5 27.8 22.4 11.8 6.4 4.8
Mexico City ......... 18.0 54.9 39.4 23.1 13.7 7.6 7.4
Ribeiráo Prto ....... 9.8 46.4 16.4 10.3 9.8 7.1 3.4
San Francisco ........ 10.5 86.7 57.2 24.9 12.7 8.2 4.6
Santiago ............ 15.9 58.6 40.2 20.7 15.6 7.6 5.4
Sao Paulo ........... 11.4 52.8 35.1 15.6 8.8 3.8 3.6

Female

12 cities ............. 5.8 25.9 12.8 7.2 4.8 3.5 2.4

Bogotá .............. 6.9 37.0 14.9 6.8 2.7 2.9 1.9
Bristol ............. 4.9 60.0 34.8 10.6 6.9 5.4 2.2
Cali ............... 7.4 33.9 11.7 4.7 4.4 3.0 1.8
Caracas ............. 6.8 34.9 23.2 10.3 2.9 2.5 1.2
Guatemala City ..... 4.1 14.2 8.2 5.7 2.1 1.6 2.8
La Plata ............ 4.5 36.7 15.0 14.9 2.1 3.3 1.5
Lima ............... 4.3 15.1 6.8 2.9 4.4 1.9 1.9
Mexico City ......... 5.8 23.0 7.6 6.3 5.8 4.3 2.2
Ribeirao Prto ....... 4.8 17.9 7.2 7.8 3.4 0.9 3.9
San Francisco ........ 9.9 48.1 29.0 16.5 14.6 8.4 5.2
Santiago ............ 5.6 25.9 14.3 4.8 5.6 3.1 2.9
Sao Paulo ........... 4.9 14.1 13.8 8.6 3.6 2.7 1.5

vious in the cities in which the death rates

from other causes were relatively low. The
resulting loss of life is a serious problem

in all cities, calling for urgent preventive
action.

Age-adjusted death rates from all ex-

ternal causes and from the four groups
(motor vehicle accidents, other accidents,

suicide and self-inflicted injury, and homi-

cide) in each city are given for males and

females in Table 82. Mortality of males
from each group was higher than that of

females in all cities with one minor excep-
tion. The total death rate among males,

adjusted for age, varied from 55.5 per

100,000 population in Bristol to a rate three
times as high, 168.8, in Guatemala City.
There are two sharply defined groups of
cities. Seven had rates of more than 110 per
100,000 population, while the other five
cities had rates of 80 or less. Among fe-
males the lowest rate was in Lima, whereas
San Francisco had the highest rate-again
three times as high. Four cities had rates
of 32 or more per 100,000 population, while
another three had rates of less than 20.
The relative importance of the four main
groups of external causes differed markedly
from city to city. Each of these four groups
is considered in the sections that follow.
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150 Patterns of Urban Mortality

TABLE 82. Annual Age-Adjusted Death Rates from Motor Vehicle and Other Accidents, Suicide, and
Homicide per 100,000 Population at Ages 15-74 Years, by Sex, in Each City, 1962-1964

Motor vehiele Other accidents Suicide Homicide*
City Total accidents (E800-E802, (E963, E970- (E964, E965,

(E800-E895) (E810-E835) E840-E962) E979) E980-E985)

Male

12 cities .............. 105.8 31.7 30.5 19.6 24.1

Bogotá ............... 124.6 42.8 28.9 13.6 39.4
Bristol .............. 55.5 27.4 13.0 14.4 0.7
Cali ................ 128.6 32.8 40.6 20.8 34.4
Caracas .............. 111.1 19.8 26.0 17.6 47.6
Guatemala City ....... 168.8 53.0 43.5 28.2 44.2
La Plata ............. 74.7 31.7 16.9 18.1 7.9
Lima ................ 78.7 29.1 29.4 14.7 5.6
Mexico City .......... 124.8 37.8 34.6 15.6 36.8
Ribeirao Preto ........ 80.3 26.4 30.1 12.8 11.1
San Francisco ......... 120.8 34.3 37.0 36.7 12.8
Santiago ............ 157.4 50.2 49.8 31.3 26.1
Sao Paulo ............ 63.6 18.6 23.7 13.3 7.9

Female

12 cities .............. 27.9 7.0 8.0 9.7 3.2

Bogotá ............... 36.1 8.3 10.8 12.1 4.9
Bristol .............. 27.4 9.1 6.2 11.1 1.1
Cali ................ 33.2 7.3 8.6 11.9 5.4
Caracas .............. 24.4 6.7 5.8 8.4 3.5
Guatemala City ....... 19.6 6.0 5.1 2.6 6.0
La Plata ............. 21.0 6.3 5.1 7.6 2.0
Lima ................ 18.7 7.2 6.2 5.1 0.2
Mexico City .......... 29.2 9.3 10.1 7.0 2.8
Ribeirao Prto ........ 23.6 2.6 11.4 9.6 -
San Francisco ......... 57.4 11.7 16.5 21.8 7.4
Santiago ............. 32.0 8.2 11.4 10.2 2.2
Sao Paulo ............ 19.5 4.3 5.7 7.1 2.4

0.

* There were no deaths from operations of war (E990-E999).

MOTOR VEHICLE ACCIDENTS

Mortality from motor vehicle accidents were nearly three times as great. Mortality
of males (Table 82 and Figure 64) was of females showed less variation, if no ac-
everywhere much higher than that of fe- count is taken of the low figure for Ribeiráo
males; however, the ratios of the male Preto, which was based on only two deaths.
death rates to the female death rates varied Of the other 11 cities, 9 had death rates
considerably, being approximately 3 to 1 among females in the range from 6 to 10 per
in Bristol, Caracas, and San Francisco, but 100,000 population.
6 to 1 in Santiago and nearly 9 to 1 in Age-specific death rates of both males
Guatemala City. The lowest male death and females show a decided contrast when
rate was in Sáo Paulo, while the highest the two English-speaking cities are com-
rates, in Guatemala City and Santiago, pared with the Latin American cities. In
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Chapter VIII. Accidents, Poisonings, Violence

FIa. 64. Annual Age-Adjusted Death Rates from
Motor Vehicle Accidents per 100,000 Population
at Ages 15-74 Years, by Sex, in Each City, 1962-
1964
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most of the Latin American cities the rates
for each sex tend to increase with age (Table
83). In Bristol and San Francisco, on the
other hand, the curve of mortality of males
by age (Figure 65) is U-shaped, with high
death rates at young ages (15-34 years)
and at older ages (55-74 years). The curves
for these cities resemble those for the cor-
responding countries.

The variation of the age-specific death
rates of females in Bristol and San Fran-
cisco is similar to that of males except for
higher rates in the age group 45-54 years;
this may be a chance phenomenon, since
the numbers of deaths were small. It is
also notable that in the youngest age group

TABLE 83. Annual Age-Specific Death Rates from Motor Vehicle Accidents per 100,000 Population
from 15-74 Years, by Sex, in Each City, 1962-1964

15-24 25-34 35-44 45-54 55-64 65-74
City yeara years years years years years

Male

Bogota ............ 27.1 40.5 35.7 52.3 103.1 55.3
Bristol ............. 51.5 10.3 11.7 11.1 39.1 49.2
Cali .............. 19.8 32.4 26.8 40.0 60.9 81.0
Caracas ............ 14.7 20.3 20.0 18.5 41.5 14.9
Guatemala City...: 38.7 39.5 73.9 52.9 67.0 122.4
La Plata ........... 29.0 29.0 36.8 25.1 43.1 45.5
Lima ............. 13.8 19.1 33.2 35.9 62.0 100.7
Mexico City ........ 18.7 25.7 51.9 65.1 31.6 119.1
Ribeirao Préto ...... 19.4 26.4 15.2 18.3 70.7 66.9
San Francisco ...... 43.1 32.3 24.9 24.8 40.1 39.6
Santiago ........... 30.7 42.9 55.4 85.9 47.4 109.8
Sao Paulo .......... 12.6 11.9 19.3 13.7 35.0 85.7

Female

Bogotá ............ 5.5 8.1 6.4 4.9 24.3 17.3
Bristol ............. 13.4 5.4 4.5 13.0 6.6 10.3
Cali .............. 6.2 4.2 4.8 7.4 17.0 25.8
Caracas ....... .... 1.8 5.9 10.1 6.9 19.8 8.0
Guatemala City.... 4.1 1.2 7.9 3.2 - 61.5
La Plata ........... 3.9 5.4 9.6 2.2 12.8 16.5
Lima ............. 6.7 3.2 2.5 10.3 17.9 24.5
Mexico City ........ 5.5 7.4 - 14.0 27.0 40.8
Ribeirao Préto ...... - - 6.7 - - 32.6
San Francisco ...... 13.0 10.4 6.0 16.0 3.0 37.3
Santiago ........... 6.7 3.8 1.7 13.7 21.2 32.2
Sao Paulo .......... 2.0 1.7 2.2 6.6 18.0 12.5
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152 Patterns of Urban Mortality

FIG. 65. Annual Age-Specific Death Rates from
Motor Vehicle Accidents per 100,000 Population
from 15-74 Years, for Males, in Each City,* 1962-
1964

AGE GROUP I¡ YEARS AGE GROUP IN YEARS

* Excluding Ribeiráo Preto.

AGE CGOUP IN YEARS

(15-24 years) the rates in Bristol and San
Francisco are higher than in the Latin
American cities both for males and for
females, whereas in the older age groups
(55-74 years) the rates are often higher in
the Latin American cities.

The contrast between the two English-
speaking cities and the nine Latin American
cities (omitting Ribeiráo Preto because of
the smaller number of deaths) is clearly
evident in Figure 65, but certain differences
between the Latin American cities them-
selves are also of interest. In Mexico City
and Santiago there is an initial steep in-
crease in the death rates followed by a level-
ing off of mortality. In Bogotá, Cali,
Caracas, and Sáo Paulo an initial slower
increase is followed by a steep rise, while
in Guatemala City and Lima the rate of
increase is more regular. La Plata shows
relatively much less change in death rate
with increasing age, a pattern that might be
regarded as intermediate between that of
the English-speaking cities and that of the
other Latin American cities. No account is
taken here of the number of motor vehicles

or of the use of motor vehicles by age and
sex or of other factors which affect death
rates.

Information about the persons killed in
motor vehicles accidents, whether drivers,
passengers, pedestrians, or others, was us-
ually obtained (Table 84). However, in
several cities (Cali, Guatemala City, Lima,
and Mexico City) 20 or more deaths had
to be assigned to the unspecified category.
As a general rule, there were more fatalities
of pedestrians than of drivers and passen-
gers in the Latin American cities. Of the
males whose deaths were studied in Bristol,
La Plata, and Ribeirao Preto, cyclists and
motor cyclists (making up the major part
of the group called "other") outnumbered
both pedestrians and occupants of vehicles,
while in San Francisco drivers and passen-
gers accounted for most of those of both
sexes who were fatally injured.

Olivares (1965) has analyzed fatal traffic
accidents in the Federal District of Mexico
during 1963. His results agree well with the
present data regarding the sex ratio, the age
gradient, and the high proportion of pedes-
trians.

The excessive mortality of young persons
in Bristol and San Francisco, compared with
that in the Latin American cities, is princi-
pally accounted for by deaths of drivers
and passengers rather than of pedestrians.
The number of deaths at ages 15-24 years
were:

Bristol and San Francisco
10 Latin American cities

Drivers
and

passen- Pedes-
gers trians
24 1
49 133

Among the fatally injured in other age
groups, pedestrians outnumbered the occu-
pants of vehicles in both groups of cities.
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Chapter VIII. Accidents, Poisonings, Violence

TABLE 84. Number of Deaths from Motor Vehicle Accidents Involving Pedestrians, Drivers and
Passengers, and Others, with Percentages, at Ages 15-74 Years, by Sex, in Each City, 1962-1964

City

Bogotá ..........
Bristol............
Cali ..............
Caracas ...........
Guatemala City...
La Plata..........
Lima .............
Mexico City.......
Ribeirao Préto.....
San Francisco.....
Santiago ..........
Sao Paulo.........

Bogotá ...........
Bristol ............
Cali ..............
Caracas ...........
Guatemala City...
La Plata..........
Lima .............
Mexico City.......
Ribeirao Préto.....
San Francisco.....
Santiago ..........
Sao Paulo.........

Deaths*

Total

125
62
98
73

144
80

119
119
20
60

126
82

30
22
25
24
20
18
31
37
2

25
27
19

Drivers
and

passengers
Pedes- (ES10, E811,
trians E816-E820,
(E812) ES22-ES24)

92
18
40
37
82
28
80
82
5

17
78
48

27
6

14
18
17
8

21
27
1
8

13
15

22
18
26
26
16
15
13
12
5

37
32
24

3
12
3
4
2
7
4
4
1

15
8
3

*Weighted deaths to nearest integer.
tWith unspecified excluded.

At ages 65-74 years the numbers were as
follows:

Bristol and San Francisco
10 Latin American cities

Drivers
and

passen-
gers

4
9

Pedes-
trians

25
98

Thus, mortality from motor vehicle ac-
cidents differed in these cities in several
ways which must be related to local traffic
conditions. Detailed knowledge of these
conditions is necessary if appropriate means
to reduce the risks for pedestrians, as well
as for drivers, are to be instituted.

Percentagest

Others
(E813-
E815,
E821,
E830-
E835)

Unspeci-
fied

(E825)

Pedes-
trians

Drivers
and

passen-
gers

Others

Male

2
2

28

20

19
18

1

4

74.8
30.0
57.1
50.7
66.1
35.0
80.0
81.2
25.0
28.8
61.9
61.5

17.9
30.0
37.1
35.6
12.9
18.8
13.0
11.9
25.0
62.7
25.4
30.8

7.3
40.0

5.7
13.7
21.0
46.2

7.0
6.9

50.0
8.5

12.7
7.7

9
24
4

10
26
37
7
7

10
5

16
6

4
4
1

3

1

2
3
1

Female

4
1
1

6
5

3

90.0
27.3
66.7
78.3
89.5
44.4
84.0
84.4
50.0
32.0
54.2
78.9

10.0
54.5
14.3
17.4
10.5
38.9
16.0
12.5
50.0
60.0
33.3
15.8

18.2
19.0
4.3

16.7

3.1

8.0
12.5
5.3

I
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154 Patterns of Urban Mortality

OTHER ACCIDENTS

In the 12 cities there were 1,390 deaths
attributed to accidents not involving motor
vehicles (E800-E802, E840-E962). The
most common form of fatality was, in both
sexes, an accidental fall (Table 85). Other-
wise, the most frequent types of fatal ac-
cidents to men were those likely to occur at
work (blows from falling objects, accidents
involving machinery, electric current, etc.)
and accidental drowning, but such accidents
resulted in fewer female deaths than did
accidental burns and accidental poisonings.

A comparison of the cities reveals some
unusual distributions by type of accident
(Table 86); some of them were catastrophes
such as aircraft and railroad accidents in
which several deaths occurred.
accidental poisoning were mos
San Francisco, Santiago, and ]
three cities accounting for mc
of the total deaths. Fatal fal

TABLE 85. Deaths* from Accid
Those Involving Motor Vehicles,
Years, by Type and Sex, in 12 Cities

Type of accident

Total (E800-E802, E840-E962).

Railway accidents (E800-E802).
Other transport accidents

(E840-E858) ................
Aircraft accidents (E860-E866)..
Accidental poisoning

(E870-E895) .............
Accidental falls (E900-E904)....
Accidents caused by falling

objects, machinery,
etc. (E910-E915) ............

Burns (E916-E917)............
Inhalation of food, mechanical

suffocation (E921-E922,
E925) .....................

Accidental drowning (E929)....
Other specified accidents

(remainder) ................
Unspecified accidents (E936)...

1,

*Weighted deaths to nearest integer.

FIo. 66. Annual Age-Adjusted Death Rates
from Accidents Excluding Those Involving Motor
Vehicles, per 100,000 Population at Ages 15-74
Years, by Sex, in Each City, 1962-1964
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Deaths from numerous in Bogotá (52), Mexico City
t frequent in (50), San Francisco (57), and Santiago
Bristol, these (48).
)re than half Age-adjusted mortality of males from
ls were most this group of accidents was higher than that

of females not only in the combined data
Lents Excluding but also in each of the 12 cities (Table 82 and
at Ages 15-74 Figure 66); ratios of male to female death
, 1962-1964 rates varied from 2 to 1 in Bristol to more

Male Female than 8 to 1 in Guatemala City. The lowest
death rate for males was in Bristol (13.0

,064 326 per 100,000 population) and the highest

71 11 (49.8) in Santiago, a rate nearly four times
as high. The highest rate for females oc-

2443 15 curred in San Francisco (16.5 per 100,000
population) and the lowest rates (5.1) in

317 104 Guatemala City and La Plata. The levels
of mortality among males in Cali, Guate-

123 8 mala City, and Santiago differed markedly
75 52 from those in Bristol, La Plata, and Sáo

Paulo. The female death rates were based
29 7 on smaller numbers; seven cities had rates

114 17 in the comparatively small range from 5 to
96 50 10 per 100,000 population. A notable fea-

120 16 ture in females was the relatively high rate
in San Francisco.
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Chapter VIII. Accidents, Poisonings, Violence

TABLE 86. Deaths* from Accidents Excluding Those Involving Motor Vehicles at Ages 15-74 Years, by
Type, in Each City, 1962-1964

City

12 cities........

Bogotá ........
Bristol .........
Cali ...........
Caracas ........
Guatemala City
La Plata.......
Lima..........
Mexico City....
Ribeirao PrIto..
San Francisco..
Santiago .......
Sao Paulo......

Total

1,390

123
55

153
104
133

61
147
148

32
138
163
133

Railway
accidents

(E800-E802)

82

3
2

20
2
7

19
1
3
4

14
7

Aircraft
accidents

(E860-E866)

28

3
1

3

7
2

7

5

Accidental
poisoning

(E870-E895)

95

7
13
9
4
7
3
5
4
2

23
16
2

*Weighted deaths to nearest integer.

Falls
(E900-
E904)

421

52
12
22
34
36
14
40
50
14
57
48
42

Burns
(E916,
E917)

127

7
5

17
12
3
6

12
25
1

22
10
7

Un-
specified
accidents

(E936)

136

2
4
9
6

29
1

26
22
2
5

17
13

Remainder
(of

E840-E962)

501

49
18
76
46
48
18
56
42
9

24
58
57

SUICIDE

The prevention of suicide is an important
problem for health authorities. Dublin
(1933, 1963) has emphasized its seriousness
on the national and international scale.

In the combined material 1,061 deaths
were assigned to suicide and self-inflicted
injury (E963, E970-E979). Deaths of males
outnumbered those of females by nearly
two to one in the 60-year age span; more-
over, in each separate decennial age group,

I male death rates were higher.
Age-adjusted death rates of males varied

from 12.8 per 100,000 population in Ribeirao
Preto to 36.7 in San Francisco, and those
of females from 2.6 per 100,000 population
in Guatemala City to 21.8 in San Francisco
(Figure 67).

It is remarkable that nine cities had
closely similar levels of mortality from
suicide among males. The death rate in
Bogotá, Bristol, Cali, Caracas, La Plata,
Lima, Mexico City, Ribeiráo Préto, and
Sao Paulo all fall in the fairly restricted
range from 12.8 to 20.8 per 100,000 popula-

FIo. 67. Annual Age-Adjusted Death Rates
from Suicide per 100,000 Population at Ages 15-74
Years, by Sex, in Each City, 1962-1964

MALE FEMALE

lEATHS PER 100.000 POPULATO1N

C 10 20 30 40 10 20
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BOGOTA

sio PAULO

RIBREIRO PRETO

tion. Guatemala City, San Francisco, and
Santiago had higher rates, with the rate in
San Francisco significantly higher than that
in each of the nine cities mentioned. Also,
in San Francisco the death rate among fe-
males was significantly higher than that
in any other city (except Ribeirao Pr8to,
where only eight deaths occurred). Ten
cities had female death rates from 5.1 to
12.1 per 100,000 population, and the levels
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156 Patterns of Urban Mortality

of mortality of females from suicide did
not differ significantly inter se. The com-
ment about the similarity of the death
rates of males applies also to the female
death rates. The contrast in Guatemala
City between the high rate for males and
the low rate for females is notable.

When the age-specific death rates of
males are examined city by city, the fol-
lowing features may be noted (Table 87
and Figure 68). In Cali, Guatemala City,
and Mexico City the death rates tend to
decline in the oldest age group. In San
Francisco and Sáo Paulo after an initial rise
the rates become fairly constant, while in
the remaining six cities the rates increase

FIG. 68. Annual Age-Specific Death Rates from
Suicide per 100,000 Population by 20-Year Age
Groups from 15-74 Years, of Males, in Each City,*
1962-1964

AGE GROUP IN YEARS AGE GROUP IN YEARS

* Excluding Ribeirao Preto.

AGE OROUP IN YEARS

TABLE 87. Annual Age-Specific Death Rates from Suicide per 100,000 Population from 15-74 Years,
by Sex, in Each City, 1962-1964

15-24 25-34 35-44 45-54 55-64 65-74
City years years r years years years years

Male

12 cities ........... 14.0 18.7 20.7 23.9 25.4 36.4

Bogotá ............ 13.6 12.7 16.1 6.0 22.9 13.8
Bristol ............ 4.9 18.0 18.7 17.8 14.0 34.4
Cali .............. 26.8 16.8 23.4 21.3 14.0 -
Caracas ....... .... 14.1 16.1 20.0 13.9 15.5 59.4
Guatemala City.... 24.6 38.1 31.7 20.6 19.1 22.3
La Plata ........... 13.5 12.7 14.3 20.5 36.5 58.5
Lima .............. 7.2 18.2 12.8 24.7 13.8 28.8
Mexico City ........ 13.2 18.3 15.5 19.4 8.7 18.8
Ribeirao Préto ...... - 5.3 34.3 18.3 17.0 33.5
San Francisco ...... 13.3 19.4 59.7 67.7 69.0 53.9
Santiago ........... 18.1 31.8 20.7 54.0 56.9 51.9
Sao Paulo .......... 9.8 14.3 15.9 13.7 8.7 31.1

Female

12 cities ........... 11.6 8.6 6.8 8.1 13.2 11.9

Bogotá ............ 21.5 14.1 6.4 - - 17.3
Bristol ...... :...... 6.7 8.1 6.7 15.1 35.5 21.8
Cali .............. 27.5 8.4 4.8 2:5 - -
Caracas ............ 10.8 12.4 6.0 6.2 -
Guatemala City .... 2.5 2.4 4.8 2.5 - -
La Plata .......... 11.7 5.4 3.9 4.4 12.8 5.5
Lima ............. 8.0 5.5 2.5 0.6 3.0 11.4
Mexico City ........ 11.7 3.2 3.0 10.0 6.0 5.8
Ribeirao Préto ...... 15.6 9.5 - 9.0 14.5 -
San Francisco ...... 16.2 10.4 22.7 29.4 57.6 33.2
Santiago ........... 6.9 16.7 6.9 13.7 3.5 11.6
Sao Paulo .......... 2.7 9.1 14.4 6.6 6.0 -

500l
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Chapter VIII. Accidents, Poisonings, Violence

with age. The steep rise to the middle
20-year age group (35-54 years) in San
Francisco is particularly apparent. Ribeirao
Preto is not shown because the rates are
relatively less stable.

The 12 cities seem to fall into two groups
when mortality of females by age is con-
sidered. Bristol and San Francisco, despite
the wide differences between their levels
of mortality, both show a distinct peak at
ages 55-64 years, while this pattern is not
seen in most of the Latin American cities.
A comparison of the English-speaking cities
with the Latin American cities shows a
close similarity in death rates from 15-34
years and a sharp divergence thereafter
(Figure 69).

Cultural differences between the societies
represented, and perhaps religious differ-
ences as well, may lie behind the differing
pattern of female suicide, but these can
hardly account for the variation among
males, for whom the pattern in Bristol

FiG. 69. Annual Age-Specific Death Rates from
Suicide per 100,000 Population from 15-74 Years
of Females, in Bristol, San Francisco, and 10
Latin American Cities, 1962-1964

5 25s 35 55 65s5

AGE GROUP IN YEARS

resembles that of two Latin American cities
rather than that of San Francisco.

Spinola and Velazco (1960) have ana-
lyzed in detail data on suicides for recent
years in Mexico. Death rates of males show
a slight tendency to decline from a maxi-
mum rate at ages 20-24 years, whereas
mortality of females shows a far more
marked fall with age, they note. For the
years 1950-1955 they give the average
death rate of females as 10.55 per 100,000
population at ages 15-19 years and only
0.95 per 100,000 population at ages 50-59
years. Commenting on the disparity be-
tween the sexes, they suggest that one
reason is the intense social rejection of the
adolescent unmarried mother.

Suicide is one of the causes for which the
additional information resulted in consider-
able increases in death rates in several
cities. Death certificates from three cities
(Cali, Mexico City, and Santiago) did not
always provide sufficient data to code the
type of external cause, and therefore the
comparison between original and final as-
signments cannot be made. In the combined
data from the other nine cities the number
of suicides proved to be 44 per cent greater
than the number according to the death
certificates. However, the percentage in-
crease varied markedly. In two cities it
was less than 5 per cent, but in another
the number finally assigned was more than
four times the number according to the
death certificates. Greater use must be
made of available information if reliable
studies of suicide are to be based on official
statistics.

McCarthy and Walsh (1966) have re-
cently analyzed data on suicide over a 10-
year period in Dublin, Ireland. They found
that the official rate based on coroners'
verdicts was only one-half the true rate

157

,000,

'c`
SA. TM 51CI``

10Lr* llRCl CTf
,0

1 C



158 Patterns of Urban Mortality

arrived at from a review of detailed infor-
mation concerning all deaths reported to
the coroners.

The means of committing suicide most
frequently encountered in the present ma-
terial were poisoning, hanging, firearms, and
jumping from a high place. The relative
frequency of the several methods are shown
by sex for 11 cities in Table 88. Ribeiráo
Preto is omitted because the number of
deaths was small. The differences between
the cities for males and females are con-
siderable. Thus, males used firearms more
often than any other means in Bogotá,
Caracas, Guatemala City, La Plata, Mexico

City, and Sao Paulo. Females in nine cities
used poisons in preference to other means,
although the type of poison differed. In
Mexico City and San Francisco the poison
was commonly a barbiturate, while in
Bogotá, Cali, Caracas, Lima and Sáo Paulo
it was usually a toxic insecticide or rat-
killer; in Bristol both men and women used
domestic gas to commit suicide more fre-
quently than any other method. Thus,
despite the similarities noted in the death
rates, the choice of methods for committing
suicide differed widely in these cities, de-
pending presumably on the availability of
the various means at hand.

TABLE 88. Percentage of Deaths from Suicide, by Means Employed, at Ages 15-74 Years, by Sex, in
Each City,* 1962-1964

Poisoning by
Hanging Firearms

City Total and and Jumping Other and(E963, Analgesics, Othersolids Domestic strangu- explo- from a unspecified970 soporifis and liquids gases lation sives high place meansE979) (E970) (E971) (E972) (E974) (E976) (E978) (remainder)

Males
11 cities ................... 100 8.5 18.4 3.1 15.8 33.5 8.6 12.1
Bogotá ................... 100 - 28.5 - 2.4 52.4 4.8 11.9Bristol ................ 100 13.4 51.0 18.8 10.7 3.0 3.0Cali ...................... 100 0.7 56.7 - 1.5 33.4 3.1 4.6Caracas .................... 100 7.9 22.6 - 19.0 33.2 14.2 3.1Guatemala City............ 100 5.1 8.9 - 13.9 39.2 21.5 11.5La Plata .................. 100 4.0 4.0 16.0 64.0 12.0Lima ...................... 100 4.8 33.1 - 15.9 20.7 14.3 11.2Mexico City ............... 100 25.9 4.0 - 17.9 35.8 4.5 11.9San Francisco ............. 100 22.2 5.4 1.2 17.8 19.0 10.7 23.7Santiago ................... 100 7.9 5.1 - 32.5 29.7 5.1 19.7Sa o Paulo.................. 100 32.3 1.6 11.3 38.7 4.8 11.3

Females
1 1 cities ................... 100 21.5 39.0 6.8 4.9 8.4 7.6 11.8
Bogotá .................... 100 1.9 78.5 - 3.9 3.9 5.9 5.9Bristol ..................... 100 34.2 - 55.3 5.3 - - 5.3Cali ....................... 100 2.1 93.7 - - 4.2Caracas.................... 100 13.4 48.4 - - 6.4 19.1 12.7Guatemala City............ 100 - 22.2 - 11.1 44.5 11.1 11.1La Plataa ................... 100 22.2 11.1 - 5.5 44.4 - 16.7Lima ..................... 100 8.2 54.8 - 8.2 8.2 - 20.6Mexico City ................ 100 42.8 7.2 3.6 3.6 10.7 10.7 21.5San Francisco .............. 100 64.1 9.6 5.6 1.8 11.1 7.8Santiago................. 100 18.7 18.7 9.4 15.7 12.5 3.1 21.9So Paulo .................. 100 2.9 38.3 - 2.9 8.8 11.8 35.3

*Exluding Ribeirso Pr.to.
-- 5.6 1.8 1.1~~



Chapter VIII. Accidents, Poisonings, Violence

HOMICIDE

Homicides are deaths resulting from in-
jury purposely inflicted by other persons
(E980-E985). In the 12 cities there were
965 deaths in this group, none due to opera-
tions of war (E990-E999). Some occurred
in the course of political disturbances.

Male death rates were higher than female
rates in all cities except Bristol, where only
three homicides were recorded. In the
combined material homicides of males to-
talled 842 compared with 123 of females.
For both sexes the death rates were higher
at younger ages. Mortality of males, ad-
justed for age, varied from 0.7 per 100,000
population in Bristol to 47.6 in Caracas
(Table 82 and Figure 70). Caracas, Santi-
ago, the two Colombian cities, and the two
cities of Middle America (Guatemala City
and Mexico City) had rates exceeding 25
per 100,000 population. The two Brazilian
cities, together with La Plata, Lima, and
San Francisco, had much lower rates.

Death rates of females from homicide
showed far less variation. For 11 of the 12

FIG. 70. Annual Age-Adjusted Death Rates
from Homicide per 100,000 Population at Ages
15-74 Years, by Sex, in Each City, 1962-1964
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cities the differences in the rates were not
significant. In Lima only one female homi-
cide was recorded and, it may be noted,
there were no female deaths from unspeci-
fied accidents. There is some tendency for
the male and female rates to be correlated,
Bristol, La Plata, and Lima having low
rates and Bogotá and Guatemala City
having high rates, for both sexes.

The age-specific death rates by city re-
veal certain differences (Appendix 13). In
some cities (Bogotá, Cali, Guatemala City,
La Plata, and Santiago) mortality of males
was highest in the age range 25-44 years.
In Caracas the highest death rate occurred
in the youngest age group, while in Mexico
City the highest rate was at the opposite
end of the age span. The numbers of deaths
in the other cities are too small for detailed
comment.

The highest death rates of males occurred
in Caracas and in Guatemala City. For
several weeks during the period covered by
the Investigation there were political dis-
turbances in Caracas, and innocent passers-
by as well as police, soldiers, and insurgents
were killed. Of the 197 homicides in the
sample from this city, 40 were due to police
action; of the remaining 157 deaths, 127
were caused by firearms or explosives dur-
ing the time of the disturbances. Had it
not been for these exceptional circumstances
the homicide rate in Caracas would prob-
ably have been only about one-half as high,
and lower than the rates recorded in some
of the other Latin American cities. To some
extent the same considerations apply to
Guatemala City, where for a period during
1962-1963 political unrest resulted in spo-
radic violence.

-
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Chapter IX

Alcoholism, Alcoholic Psychosis, and Cirrhosis
of Liver

Alcoholism in its various manifestations
is acknowledged to be an important cause
of disability and death in several of the
countries in which the present Investigation
was conducted. In 1960, at the suggestion
of the Government of Chile, the Pan Ameri-
can Health Organization held a seminar
on alcoholism attended by representatives
of 15 Latin American countries. The report
of the seminar documents the information
available at that time concerning the mor-
tality and morbidity associated with alco-
holism in many countries of the Hemisphere
(PAHO, 1960-b). The present Investigation
defines anew the magnitude of the problem
insofar as mortality is concerned.

Alcoholism in some form was responsible
for 2,103 deaths, or 4.9 per cent of all deaths
studied in the Investigation. Although they
affected principally males rather than fe-
males, accounting for 6.7 per cent of all
male deaths, the diseases associated with
alcohol also had an important effect on
females, being responsible for 470 deaths.

In addition to alcoholic psychosis and
acute and chronic intoxication, this chapter
deals with cirrhosis of liver. As may be

seen from Table 89, 1,649 of the 2,051 deaths
from cirrhosis of liver, or 80.4 per cent, were
associated with alcoholism. Furthermore,
deaths from this latter cause outnumbered
deaths from alcoholism per se, the ratio
being 4 to 1. To confine attention to al-
coholism and alcoholic psychosis would
therefore result in a gross understatement
of the total problem.

Death rates from alcoholism and alcoholic
psychosis and from cirrhosis of liver with
and without mention of alcoholism, in each
city by age and sex, will be found in Ap-
pendix 13. Mortality adjusted for age is -
given in Table 90.

TABLE 89. Deaths from Alcoholic Psychosis and
Alcoholism and from Cirrhosis of Liver at Ages
15-74 Years, by Sex, in 12 Cities, 1962-1964

Causes Total Male Female

Alcoholic psychosis (307).. 50 43 7
Alcoholism (322) ......... 404 355 49
Cirrhosis of liver without

mention of alcoholism
(581.0) ................ 402 204 198

Cirrhosis of liver with
alcoholism (581.1) ...... 1,649 1,235 414

'r

160



Chapter IX. Alcoholism, Alcoholic Psychosis, Cirrhosis

TABLE 90. Annual Age-Adjusted Death Rates from Alcoholic Psychosis and Alcoholism and from Cir-
rhosis of Liver with, and without Mention of, Alcoholism per 100,000 Population at Ages 15-74 Years, by
Sex, in Each City, 1962-1964

Cirrhosis of liver
Alcoholic psychosis

and alcoholism
(307,322) Without mention With alcoholism

City of alcoholism (581.1)
(581.0)

Male Female Male Female Male Female

Bogotá ........................ 1.8 0.7 4.2 7.2 11.2 2.2
Bristol ......................... 0.2 0.0 1.2 1.7 1.2 0.3
Cali ........................... 4.1 0.6 5.2 6.7 8.9 0.3
Caracas ........................ 3.0 0.5 11.1 5.6 13.1 0.7
Guatemala City ................ 52.9 2.9 11.1 8.3 26.9 4.6
La Plata ....................... 7.4 1.1 0.9 0.9 20.6 3.0
Lima .......................... 6.1 0.5 11.6 8.3 8.0 0.7
Mexico City .................... 14.4 1.6 7.8 5.8 102.5 31.1
Ribeirao Preto .................. 7.7 3.8 2.0 3.5 13.1 1.8
San Francisco .................. 8.4 5.1 4.2 3.5 71.3 43.4
Santiago ....................... 21.6 1.6 9.3 6.3 143.0 38.4
Sáo Paulo ...................... 12.2 1.7 3.6 2.1 17.6 2.0

ALCOHOLIC PSYCHOSIS AND ALCOHOLISM

Alcoholic psychosis and alcoholism were
causes of death principally among males,
there being seven male deaths to one female
death among the total number assigned to
these categories (307, 322) in the 12 cities.
In each city, without exception, the age-ad-
justed death rate of males exceeded that
of females.

An extremely wide range is seen in the
mortality of males, from the lowest rate,
0.2 per 100,000 population in Bristol, to the
highest rate, 52.9 in Guatemala City (Figure
71). These two extremes, Bristol and Guate-
mala City, are clearly exceptional. The

' second lowest rate (1.8 per 100,000 popula-
tion in Bogotá) was many times higher than
the rate in Bristol, while the second highest
rate (21.6 per 100,000 population in Santi-

? ago) was less than half the rate in Guate-
mala City. Six cities have rates between
3.0 per 100,000 population (Caracas) and
8.4 (San Francisco).

In nine cities the mortality of females
was less than 2 per 100,000 population, the
exceptions being Ribeiráo Preto (where only
three deaths occurred), Guatemala City,
and San Francisco. The numbers of female
deaths in all cities were few, the largest

FIG. 71. Annual Age-Adjusted Death Rates
from Alcoholism and Alcoholic Psychosis per 100,-
000 Population at Ages 15-74 Years, by Sex, in
Each City, 1962-1964
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162 Patterns of Urban Mortality

being 12 in San Francisco. More extensive
data would be needed to detect significant
differences in the levels of mortality of
females. The enormous disparity between
the death rates by sex in Guatemala City
particularly, but also in Mexico City,
Santiago, and Sáo Paulo, is therefore all
the more notable.

Age-specific death rates of males in those
four Latin American cities and in San
Francisco (Figure 72) indicate how rapidly
mortality rises up to the middle years (from
15-54 years) and tends to level off there-
after. High death rates at younger ages
in the four Latin American cities are noted.
Thus, at ages 35-44 years the death rate in
Guatemala City was 12 times the rate in
San Francisco, which in turn was twice the
corresponding rate (3.8 per 100,000 popula-

FIG. 72. Annual Age-Specific Death Rates from
Alcoholism and Alcoholic Psychosis per 100,000
Population from 15-74 Years of Males, in Five
Cities, 1962-1964

GUATEMALA CITY

MEXICO CITY
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¡ , A PAUO

25 45
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tion) in the combined data for the seven
cities not shown in Figure 72.

Mortality among males from alcoholic
psychosis and alcoholism in Guatemala City
was 2.4 times the next highest rate, in
Santiago, and 3.7 times the third highest
rate, in Mexico City. In contrast, death
rates of males from cirrhosis of liver with
alcoholism were several times higher in these
two cities than in Guatemala City. The
records of male deaths from alcoholic psy-
chosis and alcoholism in Guatemala City
have therefore been reviewed to determine,
first, how well established the diagnosis
was and, second, whether confusion between
the fatal forms of alcoholism could account
for the differences noted. There were in
Guatemala City 139 weighted deaths of
males from alcoholic psychosis and alcohol-
ism; 85 per cent of this total was accounted
for by 118 deaths in which these were the
only causes mentioned on final assignment.
Of these 118 deaths, the evidence for the
diagnosis was supported by autopsy find-
ings in 73 (62 per cent) and it consisted
of reasonably good clinical records in an
additional 18, while for 27 deaths (23 per
cent) either the clinical information re-
corded was not regarded as adequate or
only the cause given on the death certificate
was available.

A conservative estimate of the age-ad-
justed death rate of males based only on
those 91 deaths with autopsy or good clini-
cal records is 34.8 per 100,000 population-
a level of mortality still 61 per cent higher
than the next highest rate (in Santiago), .v
although the latter is based on all deaths
assigned to these causes, irrespective of
the quality of diagnosis. There is little
doubt, therefore, that mortality of males
from alcoholic psychosis and alcoholism in
Guatemala City was exceptionally high .
compared with that in the other cities.

It should be noted, however, that liver
55



Chapter IX. Alcoholism, Alcoholic Psychosis, Cirrhosis

pathology, either frank cirrhosis or fatty
degeneration, was found in more than half
of the deaths (45 out of 73) coming to au-
topsy. Some of these deaths, had they
occurred elsewhere, might have been attrib-
uted to cirrhosis rather than to chronic

alcoholism. On the other hand, the mani-
festations of chronic intoxication may well
differ from area to area, depending on other
factors. The combined mortality from all
forms of alcoholism in the 12 cities is con-
sidered later in this chapter.

CIRRHOSIS OF LIVER

t Few causes of adult mortality showed
more remarkable disparities between cities
than did cirrhosis of liver (581). The total
mortality of males ranged from 2.4 per
100,000 population in Bristol to a rate 63
times as high, 152.3 in Santiago (Table 90).
The range between the lowest rate for fe-
males, 2.0 per 100,000 population in Bristol,
and the highest rate, 46.9 in San Francisco,
was not so great as for males, but it was
still one of the widest variations for any
cause of death among females. In every
city the death rate of males was higher than
that of females (Figure 73). The sex ratios
of the rates also varied considerably, being

FIo. 73. Annual Age-Adjusted Death Rates
from Cirrhosis of Liver with and without Mention
of Alcoholism, per 100,000 Population at Ages 15-
74 Years, by Sex, in Each City, 1962-1964
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1.2-2.0 to 1 in the two Colombian cities
and in Bristol and San Francisco but more
than 5 to 1 in La Plata and Sáo Paulo.

The highest death rates for both sexes
were seen in Santiago, Mexico City, and
San Francisco. Guatemala City occupied
fourth place. The remaining seven Latin
American cities had lower rates and, for
each sex, did not differ significantly inter se.
The death rates in Bristol for both sexes
were well below those in the other cities.
The great range seen in the age-adjusted
rates is also evident in the age-specific rates
(Figure 74). The high levels of mortality

FiG. 74. Annual Age-Specific Death Rates from
Cirrhosis of Liver per 100,000 Population from 35-
74 Years, by Sex, in Each City,* 1962-1964

AGE CROUP IN YEARS AGE RODUP IN YEARS
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BRAISETOL -- -- -.. LA PLATA ....................- -- SANTIAGO

…... CAL ----- LIMA ---- SA PAULO

CARACAS --- - -MEXICO CITY

gWITA ALCOHOLISIAM WITiOUT MEATlIN OF ALICOLI M * Excluding Ribeirao Préto.
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164 Patterns of Urban Mortality

in younger males (35-54 years) in Santiago,
Mexico City, and San Francisco are partic-
ularly striking. Thus, at ages 45-54 years
the rates in these three cities are more than
50 times the corresponding rate in Bristol.
The contrast between these dramatic dif-
ferences and the broad similarity shown by
the age-specific death rates of males in the
other Latin American cities are likewise
noteworthy. Evidently the problem of
cirrhosis in Santiago, Mexico City, and
San Francisco differs not only from the
situation in Bristol, with its unusually low
mortality, but also from that in the other
cities. Mortality of females was also higher
in Mexico City, San Francisco, and Santiago
than in the other cities, with high rates even
in the youngest age groups.

The Two Forms of Cirrhosis of Liver

In four out of every five deaths from
cirrhosis of liver there was mention of
alcoholism. This was the predominant fatal
form of the disease in both men and women
and gave higher death rates than cirrhosis
without mention of alcoholism in both sexes,
except in the first age group and in the
oldest age group for females. For each
form of cirrhosis the curves of age-specific
mortality are similar in shape for males and
females, but the two types of cirrhosis dis-
play important points of distinction. The
death rates from alcoholic cirrhosis for both
sexes reach a maximum in the age group
55-64 years, while the rates from other
cirrhosis, by contrast, rise steadily through-
out the 60-year span without any noticeable
tendency to decline with advancing age
(Figure 75).

The two forms of cirrhosis differ also in
the relative levels of the curves according
to sex. The gap between the male and fe-
male curves for cirrhosis with alcoholism
is wide, the male death rate being three

FIG. 75. Annual Age-Specific Death Rates from
Cirrhosis of Liver with and without Mention of
Alcoholism, per 100,000 Population from 15-74
Years, by Sex, in 12 Cities, 1962-1964

AGE GROUP IN YEARS

or more times the female rate for ages
45-74 years. The curves for other cirrhosis
are quite close together; the male death
rate is only from 10 to 30 per cent higher
than the female rate in the age groups from
35-74 years.

The data provide other indications that
these are, epidemiologically, distinct dis-
eases. In none of the 12 cities was the age-
adjusted death rate of males from cirrhosis
without mention of alcoholism significantly
different from the rate of females in the
same city (Table 90). For alcoholic cirrho-
sis, on the other hand, male rates adjusted
for age were markedly higher than the fe-
male rates in 10 of the 12 cities, and even in
Bristol and Ribeiráo Préto, where the rates
are based on small numbers, there was still
a decided difference between the rates by
sex.

Another point to note is the absence of
any consistent tendency for mortality from
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Chapter IX. Alcoholism, Alcoholic Psychosis, Cirrhosis

the two forms of cirrhosis of liver to be high
or low in the same city (Figure 73).

Diagnostic Evidence for Cirrhosis of Liver
with Alcoholism

In Mexico City, San Francisco, and
Santiago mortality from cirrhosis of liver
with alcoholism was excessive. Indeed, for
males the age-adjusted death rates from this
cause were greater in the two Latin Ameri-
can cities than the rates from all forms of
malignant disease. In this and the following
section the data for these cities are there-
fore analyzed in some detail.

In San Francisco, of the total of 319
deaths from cirrhosis with alcoholism, this
was the only cause assigned after review
in 290, and in 249 (86 per cent) of these
the diagnosis had been established at au-
topsy. The autopsy rates were generally
much lower in Mexico City and Santiago,
and the diagnostic evidence on which the
unusually high death rates in these two
cities were based has been assessed. All
questionnaires from Mexico City and San-
tiago in which cirrhosis with alcoholism
was the only cause given on final assignment
have been reviewed, a threefold grouping
of the diagnostic evidence being used. For
deaths with autopsies or with good clinical
evidence, including either laboratory find-
ings indicative of liver failure or liver bi-
opsy, the diagnosis was regarded as estab-
lished. Good clinical evidence alone
represented an acceptable diagnosis, and the
remainder, in which the diagnosis might
have been open to question, comprised cases
for which no good supporting evidence
could be traced. The results are shown in
Table 91.

In both cities, more than 90 per cent of the
total weighted deaths from cirrhosis with
alcoholism were accounted for by deaths
for which this was the only assigned cause.
In over one-fifth of these deaths the diag-

TABLE 91. Percentage of Deaths from Cirrhosis
of Liver with Alcoholism by Diagnostic Evidence,
at Ages 15-74 Years, by Sex, in Mexico City and
Santiago, 1962-1964

Male Female

Diagnostie group
Mexico Mexico

City Santiago City Santiago

Number of "
deaths* ........ 298 332 116 121

Percentage
Total ......... 100 100 100 100

Established.... 23.0 53.6 26.8 68.0
Acceptable ..... 58.3 18.4 52.3 18.8
Doubtful ...... 18.7 28.0 20'.9 13.2

*Weight of 6.

nosis might be open to question, and it may
be noted that the level of established diag-
noses was better in the city with the higher
death rate (Santiago). A conservative esti-
mate of the mortality can be ]computed
using only those deaths in which cirrhosis
with alcoholism was the only assigned cause
but omitting those with doubtful diagnoses.
On this basis, the age-adjusted death rates
in these two cities would be, for males, 77.8
per 100,000 population in Mexico City and
96.2 in Santiago and, for females, 23.4 and
31.9 per 100,000 population, respectively.
Even these rates would be several times the
rates in the other cities, except San Fran-
cisco. Obviously, therefore, the levels of
mortality in Mexico City and Santiago are
exceptional even when stringent criteria are
applied to the data.

Frequency of Cirrhosis of Liver

Cirrhosis of liver is a chronic disease;
in populations having excessive mortality a
high prevalence would be expected. The
questionnaires for all deaths coming to au-
topsy in Mexico City, San Francisco, and
Santiago were examined, with the results
shown in Table 92. Deaths for which cir-
rhosis of liver with alcoholism and/or other
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TABLE 92. Deaths with Liver Damage Found at Autopsy, Excluding Those with Alcoholism or Cirrho-
sis Assigned as a Cause, by Age Group from 15-74 Years, by Sex, in Mexico City, San Francisco, and
Santiago, 1962-1964

Male Female
City and ageCit(yea Autopsies Liver damage* Liver damage*

Number Percentage Number Percentage

Mexico City

15-74 .................... 436 47 10.8 193 24 12.4

15-34 .................... 150 6 4.0 52 4 7.7
35-54 .................... 188 27 14.4 68 9 13.2
55-74 .................... 98 14 14.3 73 11 15.1

San Francisco

15-74 .................... 678 65 9.6 364 34 9.3

15-34 .................... 37 2 5.4 26 1 3.8
35-54 .................... 149 17 11.4 75 8 10.7
55-74 .................... 492 46 9.3 263 25 9.5

Santiago

15-74 .................... 629 134 21.3 246 31 12.6

15-34 ................... 186 17 9.1 66 4 6.1
35-54 .................... 258 73 28.3 83 11 13.3
55-74 .................... 185 44 23.8 97 16 16.5

*Cirrhosis or fatty degeneration.

forms of alcoholism were given on final
assignment as a cause, whether alone or in
conjunetion with some other cause, have
been excluded. The data therefore refer to
the frequency of liver damage, either frank
cirrhosis or fatty degeneration, as an inci-
dental finding of autopsy.

Autopsy findings as indicators of the prev-
alence of disease in the living population
must be treated with reserve. The likeli-
hood of an autopsy being performed follow-
ing death from any given cause may vary not
only by sex and age group but also by city.
Also, deaths from certain causes have post-
mortem examinations more frequently than
deaths from other causes, and the former
may be more likely to be associated with
the occurrence of cirrhosis than the latter.
Nevertheless, certain features of the data
in Table 92 are in accord with the findings
concerning mortality from cirrhosis with

alcoholism. Thus, the frequency of liver
damage found incidentally at autopsy in
males dying from causes other than some
form of alcoholism in these three cities con-
forms to their rank order of mortality
from cirrhosis of liver with alcoholism. Also,
in Santiago but not in the other two cities
the frequency was higher in males in each t
age group. In 200 consecutive autopsies in
the Bristol material there was only one
example of liver damage as an incidental
finding. Viel et al. (1964) have reported
on the occurrence of liver damage in 710
males dying from violence, autopsied by the
medico-legal service in Santiago during
1962-1963. They found 2.3 per cent affected
at ages 10-39 years and 6.8 per cent at
ages 40-69 years. These proportions are
lower than those in Table 92, but this may
be due to different criteria for defining
liver damage.
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MORTALITY FROM VARIOUS FORMS OF ALCOHOLISM

The combined mortality from all forms
of alcoholism in each city is presented by
sex in Table 93, with the proportions due
to cirrhosis with alcoholism. The range of
variation in the total rate is extremely
large for both males and females. There
is a notable similarity in the levels of
mortality of males in Guatemala City and
San Francisco, as there is between those in
La Plata and Sáo Paulo, and between those
in Bogotá, Cali, Caracas, and Lima. Death
rates of females, based on smaller numbers,
are less stable; however, the contrast be-
tween the female rates in Guatemala City
and San Francisco is particularly striking,
since the male rates are almost identical.

In eight cities the proportion of the com-
bined age-adjusted death rate of males at-
tributable to cirrhosis of liver with alcohol-
ism was similar to the proportion in females,
and for both sexes it was over 80 per cent
in cities with low rates (Bristol and Bogotá)
as well as in cities with high rates (Mexico

TABLE 93. Annual Age-Adjusted Death Rates
from Alcoholism, Alcoholic Psychosis. and Cirrhosis
of Liver with Alcoholism per 100,000 Population
with Percentage Due to Cirrhosis of Liver, at Ages
15-74 Years, by Sex, in Each City, 1962-1964

Male Female

Percentage Percentage
City Total due to Total due to

rate cirrhosis rate cirrhosis
of liver of liver

Santiago .....
Mexico City.

,- San Francisco
Guatemala

City ......
Sao Paulo....
La Plata.....
Ribeirao

Préto ......
Caracas .....
Lim a ......
Cali ........
Bogotá ......
Bristol .....

164.5
116.8
79.7

79.8
29.8
28.0

20.8
16.1
14.1
13.0
13.0
1.4

86.9
87.9
89.5

33.7
59.1
73.6

63.0
81.4
56.7
68.5
86.2
85.7

40.0
32.7
48.5

7.5
3.7
4.1

5.7
1.2
1.2
0.9
2.9
0.3

96.2
95.1
89.5

61.3
54.1
73.2

31.6
58.3
58.3
33.3
75.9
90.9

City, San Francisco, and Santiago), with
one exception (females in Bogotá). Thus,
fatal cirrhosis with alcoholism was several
times more frequent than other fatal forms
of alcoholism in both males and females
and in populations with very different levels
of mortality from these causes.

The additional information resulted in a
117 per cent increase in deaths assigned to
these three categories-alcoholism, alcoholic
psychosis, and cirrhosis of liver with alco-
holism. The increase for the first two com-
bined was 68 per cent; for the latter, 135
per cent. In the cities with the highest
death rates due to alcoholism the increase
was great; in San Francisco (287 per
cent), Guatemala City (93 per cent), San-
tiago (83 per cent), and Mexico City (80
per cent). Thus, the Investigation has ex-
posed alcoholism as a more serious contrib-
utor to mortality than was recorded on
the death certificates.

The epidemiology of alcoholism must
take account of several factors: the quan-
tity of different types of beverages pro-
duced, in relation to the population; drink-
ing patterns within a population; and the
relationship between development of disease
and liver damage from other causes, includ-
ing malnutrition.

In Argentina, Chile, and California, wine,
abundantly produced, is inexpensive. In
Brazil, Colombia, Guatemala, Peru, the
United Kingdom, and Venezuela, wine is
not produced on such a large scale and is
relatively more expensive, the major bev-
erage being beer. In Mexico a common
alcoholic drink among poorer persons is
pulque, ¡a fermented cactus juice.

Patterns of consumption have been stud-
ied in Chile, where Horwitz et al. (1958)
reported that 11.2 per cent of a sample of
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adult males in Santiago were alcoholics and
another 17.0 per cent were excessive drink-
ers. Stegen (1959) found 10 per cent of
the children under 15 years of age in a
small town near Valparaiso to be excessive
drinkers. Jellinek (1960) suggests that the
magnitude of the problem in Chile can be
traced to social attitudes toward alcohol,
which he compares to those prevailing in
France. He points out that in Argentina,
also a vinicultural country, the problem is
much less serious (an opinion confirmed by
the findings of this Investigation), and this
he attributes to different patterns of con-
sumption resembling those found in Italy
and Spain. A considerable literature exists
on the relationship between alcohol, cir-
rhosis, and other forms of liver damage.
The clinical and biochemical aspects are
beyond the scope of this report. An analysis
of mortality from cirrhosis of liver by
Schmidt and Bronetto (1962) is relevant.
In comparing death rates from cirrhosis in

46 states of the United States in 1950 with
per capita consumption of beer, wine, and
spirits, they found wine consumption to be
a more important determinant of mortality
than consumption of beer and spirits. They
suggest that for economic reasons cheap
wine is favored by certain groups of exces-
sive drinkers who are "subject to nutritional
deficiencies possibly related to the develop-
ment of this disease."

In the State of California an active pro-
gram to combat alcoholism has been devel-
oped by the State Department of Public
Health (Philp, 1959). In Chile, Guate-
mala, and Mexico, as well, programs spon-
sored by the governments are in operation.
Plans have been drawn up for extensive
epidemiological investigations of alcoholism
'in the Americas (PAHO, 1966-b). The pro-
posals call for international collaborative
studies on what is undoubtedly an impor-
tant problem affecting the health of large
sections of certain adult populations.

+
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Chapter X

Maternal Deaths

Few causes of death showed greater vari-
ation from city to city than those attrib-
utable to the complications of pregnancy,
delivery, and the puerperium. Among
women of childbearing age, from 15-44

¢ years, death rates per 100,000 population
varied from low levels of 1.1 in San Fran-
cisco and 1.6 in Bristol to high levels of
33.7 in Cali and 40.9 in Santiago. The wide
range in mortality from these causes, as
indeed from any other cause, points strongly
to the existence of adverse factors in the
environment which might be susceptible of

> modification.

The magnitude of the problem is illus-
trated also by the relative importance of
maternal causes of death (Table 94 and

. Figure 76). Among females at ages 15-44
years in San Francisco only 1 death in 174
was due to maternal causes, compared with
1 in 7 in Cali and Mexico City and 1 in 5
in Santiago. The immensity of the challenge
implicit in these figures lies in the fact that
more than 90 per cent of the maternal mor-

,. tality in several of these cities was pre-
ventable, judging by the most favorable
experience. In the 10 Latin American cities,
during the two-year period covered by the
Investigation, about 1,600 women died from
complications of pregnancy, childbirth, and

[: the puerperium who would not have died
had maternal mortality been as low as it
was in Bristol and San Francisco.

TABLE 94. Deaths from All Causes and from
Complications of Pregnancy, Childbirth, and the
Puerperium of Women at Ages 15-44 Years, with
Percentages, in Each City, 1962-1964

City

Bogotá .........
Bristol .........
Cali ............
Caracas ........
Guatemala City.
La Plata.......
Lima ...........
Mexico City....
Ribeiráo Préto..
San Francisco...
Santiago .......
Sao Paulo.......

Total
deaths

568
109
636
345
483
174
675
537
111
174
476
501

Deaths* from complications
of pregnancy, childbirth,

and the puerperium

Number Percentage

62 10.9
2 1.8

97 15.3
46 13.3
67 13.9
18 10.3
84 12.4
80 14.9

5 4.5
1 0.6

92 19.3
36 7.2

*Weighted deaths to nearest integer.

FIG. 76. Percentages of All Deaths Due to Com-
plications of Pregnancy, Childbirth, and the
Puerperium of Women at Ages 15-44 Years, in
Each City, 1962-1964
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DEATH RATES FROM ABORTION AND OTHER MATERNAL CAUSES

The high levels of mortality in some
of the cities can be attributed in part to
higher birth rates, which placed relatively
more women of childbearing age at risk,
and in part to the fact that the risk of dying
from maternal causes was itself increased.
When the numbers of deaths are related to
the numbers of births, the latter risk is
measured independently of the size of the
birth rate.

The selection of the denominator was
dependent on the availability of information
on live births and fetal deaths. The num-
bers of fetal deaths were not available
for several cities; the numbers of live births
have therefore been used to provide com-
parable rates. If it had been possible to
include late fetal deaths in the denomi-
nators, the rates would be reduced by an
estimated 2 or 3 per cent. In the eight cities
in which only a sample of deaths were
investigated the numbers of live births in
the two-year period have been reduced by
the appropriate factor.

In Bristol, San Francisco, and Santiago
the births enumerated were those to women
normally resident in the city. Correction
for residence of mother could not be made
in the other cities; the mortality given
therefore underestimates the true risk to
the extent that the denominator includes
births to women normally resident outside
the city limits. The size of this error is
difficult to estimate. Birth registration data
being unavailable in Bogotá and Cali, the
number of baptisms had to be used. The
denominators were thus too small (and the
rates inflated) to the extent that babies die
in the early neonatal period without being
baptized. Again, the effect on the rates
cannot be measured exactly. In some cities
where birth registration is required by law

there may nevertheless be some degree of
under-registration. For example, in the
Province of Santiago, of which Gran
Santiago (the area of the present Investi-
gation) includes approximately 78 per cent
of the population, Behm (1962) estimated
that 8.5 per cent of live births in 1957 had
not been registered. According to Legarreta
(1964), this figure had been reduced to 7
per cent in 1962-1964. In the urban areas
of the Province the amount of under-regis-
tration was probably lower than in the
rural areas, but any degree of under-regis-
tration would lower the denominator and
result in a higher death rate. Finally, the .
number of births included some in which
the mother was under 15 years of age; and
since maternal deaths in this age group
were excluded, the rate is underestimated to
this extent. The error from this source is
probably negligible in all cities, although
data on this point were available only for
Lima. In 1963 births to mothers under the '

age of 15 years accounted for only 0.2 per
cent of all births in that city. In view of
these several uncertainties affecting the
denominator, small differences in the ma-
ternal death rates have to be interpreted
with caution.

Maternal deaths and death rates for the
12 cities are shown in Table 95, with data
given also for the major subgroup-deaths
due to abortion. Figure 77 presents the data
in graphic form. The two notable features
immediately apparent are the great dif-
ference between the lowest and the highest
rates and the high maternal death rates due
to abortion. In San Francisco there was
in the two-year sample only one maternal
death, and it was due to abortion. In the
Bristol sample there were no deaths from
abortionD In the 10 Latin American cities
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TABLE 95. Deaths from Complications of Preg-
nancy, Childbirth, and the Puerperium and from
Abortion per 10,000 Live Births, in Each City,
1962-1964

City

Bogotá ..................
Bristol ...................
Cali .....................
Caracas ..................
Guatemala City..........
La Plata .................
Lima ....................
Mexico City..............
Ribeirao Préto............
San Francisco ............
Santiago .................
Sao Paulo ................

abortion accounted for

Maternal
causes Abortion

(640-689) (650-652)

12.6 4.6
1.8 -

21.8 8.0
9.7 4.5

15.9 7.5
13.3 3.1
15.6 2.1
17.1 3.4

5.7 1.1
1.1 1.1

31.6 16.6
8.7 1.7

FIG. 77. Deaths from Complications of Preg-
nancy, Childbirth, and the Puerperium and from
Abortion per 10,000 Live Births, in Each City,
1962-1964
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from 13 to 53 per
cent of the total maternal mortality.

The risk to the mother is known to in-
crease with age. The numbers of live births
during the two-year period according to the
age of the mother were available for Caracas
and Santiago, while for Cali and Lima the
distribution of live births for the two years
could be estimated from data relating to

E ALL MATERNAL CAUSES

rABSRTIoN:

the year 1963. For those four cities Table
96 and Figure 78 give the death rates from
all maternal causes, from abortion, and
from other maternal causes for three 10-
year age groups. The total mortality from
complications of pregnancy, childbirth, and
the puerperium was lowest for the age group
15-24 years in all four cities. Despite varia-

FIG. 78. Annual Age-Specific Death Rates from Abortion and Other Complications of Pregnancy,
Childbirth, and the Puerperium per 10,000 Live Births by Age of Mother from 15-44 Years, in Cali,
Caracas, Lima, and Santiago, 1962-1964
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TABLE 96. Annual Age-Specific Death Rates
from Abortion and from Other Complications of
Pregnancy, Childbirth, and the Puerperium per
10,000 Live Births, by Age of Mother from 15-44
Years, in Cali, Caracas, Lima, and Santiago, 1962-
1964

Age group
(years) Cali Caracas Lima Santiago

Total

Total* ...... 21.8 9.7 15.6 31.6

15-24 12.0 4.1 9.1 16.2
25-34 20.1 14.6 15.3 34.8
35-44 64.5 14.9 40.9 63.7

Abortion

Total ...... 8.0 4.5 2.1 16.6

15-24 5.3 1.8 2.8 9.3
25-34 8.6 8.0 1.2 20.3
35-44 15.9 2.4 3.2 23.9

Other complications

Total ...... 13.8 5.2 13.5 15.0

15-24 6.7 2.3 6.3 6.9
25-34 11.5 6.6 14.1 14.5
35-44 48.6 12.5 37.7 39.8

*Total in Cali and Santiago includes deaths in 45-54 age
group.

tions in the rates due to small numbers of
deaths in some of the age groups, in general
the rates for mothers 35-44 years of age
were of the order of four and five times
those for mothers 15-24 years of age. The
death rates from abortion did not increase
to the same degree, a fact which may in
part reflect a greater frequency of abortion
in women 15-24 and 25-34 years.

In Santiago the death rates from abortion
in the two age groups 15-24 and 25-34 years
(9.3 and 20.3 deaths per 10,000 live births)
were high and exceeded the rates from other
maternal causes. Of the maternal deaths
in the 20-year age span 15-34 years, 58 per
cent were caused by abortion. Of the deaths
from all causes among women 15-34 years,
16 per cent were known to result from abor-
tion. The seriousness of the abortion prob-
lem as measured by mortality-clearly
evident in these data-is recognized in
Chile, where Armijo and Monreal (1965)
and others have conducted studies.

RELIABILITY OF DIAGNOSIS

Usually there was no question that death
was due to a maternal cause, although there
might be room for difference of opinion as
to the most appropriate category within
the group, for example, whether to assign
a death to other post-partum hemorrhage
(672) or to obstetric shock (678). For 553
deaths maternal causes were the only causes
assigned. An additional 84 questionnaires,
in which the medical referees assigned both
a maternal and a nonmaternal cause, con-
tributed 42 weighted deaths to the total of
595 (or 7 per cent). The nonmaternal
causes mentioned in association with ma-

ternal causes in these 84 deaths are con-
sidered in detail later; however, it might be
noted here that in 33 of the deaths the
referees assigned weights of 5 or 4 to ma-
ternal causes, indicating that they regarded
these as the most likely causes even though
the possibility of the deaths being due to
the nonmaternal causes was not excluded.

One reason why the final assignment
could be made with certainty in so many
of these deaths is that autopsies had been
conducted in a high proportion. Thus, of
the 637 deaths with maternal causes there

1
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were autopsy reports in 299, or 47 per cent.
Even a full autopsy, however, does not al-
ways allow a clear distinction to be made
between a maternal cause and some other
underlying cause of death, because autopsies

t were also conducted in 32 (38 per cent) of

the 84 deaths in which nonmaternal as well
as maternal causes were mentioned. In
the 12 cities a high proportion of all ma-
ternal deaths (82 per cent) occurred in hos-
pitals, providing a further indication of the
reliability of the data.

MEDICAL ATTENTION

The nature of the medical attention re-
ceived was on record in all but 20 of the
637 deaths. The categories used are mutu-
ally exclusive and are arranged in an ap-
proximate order of adequacy of medical
care. If more than one kind of medical
attention had been recorded, priority in
coding was given to the higher category.
Thus, of the 38 women shown as having
received care from private physicians, some
also had received terminal care in a hospital.
The type of medical attention recorded in
the 12 cities combined was as follows:

Num- Per-
ber centage

During last year of life
Hospitalization
Clinic or outpatient
Private physician

402
7

38

63.1
1.1
6.0

Terminal hospital care
Terminal care from

private physician
None during present

pregnancy
No known attention

Num-
ber
110

Per-
centage

17.3

6 0.9

54 8.5
20 3.1

While 80 per cent of the women who died
from maternal causes had some hospital
care during their pregnancy, it should be
noted that for 17 per cent this care was
provided only on the day of death or the
day preceding (terminal care). One out of
every nine of these women had no care of
any kind or, if medical attention had been
given, no information about it could be
obtained.

CIVIL STATUS

The civil status was given for all but 13
of the 586 women whose death was assigned
to maternal causes with weights of 4, 5, or 6.
There were seven widows and three di-
vorced persons. The age and civil status of

' the remaining 563 women are given by city
in Table 97 and summarized below accord-
ing to whether the deaths were due to abor-
tion or to other maternal causes:

Single
Married

Abortion
69

119

Other maternal
causes

79
296

Nearly half (47 per cent) of the maternal
deaths in single women were due to abor-
tion. Although the proportion (29 per cent)
was significantly lower in married women,
nearly two-thirds (63 per cent) of the



174 Patterns of Urban Mortality

TABLE 97. Deaths from Abortion and from Other Maternal Causes by 10-Year Age Groups and Civil
Status, in Each City, 1962-1964

Single Married

City
15-24 25-34 35 years 15-24 25-34 35 years

Total years years and over Total years years and over

Abortion*

12 cities .................. 69 31 33 5 119 24 61 34

Bogotá ................... 8 4 3 1 15 1 10 4
Bristol ....................
Cali ..................... 9 5 3 1 24 4 13 7
Caracas ................... 15 3 11 1 6 1 5
Guatemala City ........... 12 7 5 - 17 5 7 5
La Plata ................... 2 1 1 2 1 1
Lima .................... 3 2 1 - 5 2 1 2
Mexico City ............... 7 3 4 - 8 3 3 2
Ribeirao Préto ............. - - - - 1 - - 1
San Francisco ............. - - - - 1 - - 1
Santiago .................. 13 7 5 1 33 4 19 10
Sao Paulo ................. - - - - 7 3 2 2

Maternal causes other than abortiont

12 cities .................. 79 22 39 18 296 49 140 107

Bogotá ................... 3 - 2 1 36 6 15 15
Bristol .................... - - - - 2 - 1 1
Cali ..................... 13 3 7 3 47 9 17 21
Caracas ................ 14 3 7 4 9 2 6 1
Guatemala City ........... 2 1 1 - 33 5 17 11
La Plata .................. 2 - 1 1 12 - 6 6
Lima .................... 23 5 13 5 43 9 19 15
Mexico City ............... 8 5 3 - 54 9 30 15
Ribeirao Préto ............. 1 1 4 1 2 1
San Francisco ............. -
Santiago .................. 7 2 3 2 35 6 15 14
Sáo Paulo ................. 6 2 2 2 21 2 12 7

*Weight of 4 or more to 650-652.
tWeight of 4 or more to 640-649, 660-689.

deaths due to abortion occurred in married,
not single, women.

The relative importance of abortion as
a cause of maternal rnortality declines with
age in both groups. The percentages due to
abortion by age group were as follows:

15-24 years
25-34 years
35 years and over

Single
58.5
45.8
21.7

Married
32.9
30.3
24.1

The decline is sharper in single women
than in married women up to the age group
35 years and over, when the proportions
are about equal. The relative importance
of abortion by civil status and age varied
from city to city. In Santiago, for example,
abortion was responsible for 65 per cent of
the deaths from maternal causes among
single women and for 49 per cent of those
among married women.

1é
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DEATHS FOLLOWING ABORTION

Deaths from abortion acco
deaths, or 34 per cent of
deaths. Only one occurred in
and none in Bristol. In some
American cities, however, ab
tutes a public health probl
proportions, although the dat
the problem is not equally im
The mortality from this cau
live births was 16.6 in SantiaE
7.5 in Guatemala City, and
the seven other cities. The di
to the several categories of

a shown in Table 98.
Of the deaths, 88.6 per cent

septic abortion, and in half o
established that the miscarri
induced without medical or
tions. An additional 4.5 per

TABLE 98. Deaths by Type o]
Percentages, at Ages 15-54 Year
1962-1964

Type of abortion

Total........................

Without mention of sepsis or
toxemia:
Spontaneous or unspecified

(650.0) ..................
Induced for medical or legal

indications (650.1) ........
r Induced for other reasons

(650.2) ..................
Other (650.3) ..............

With sepsis:
Spontaneous or unspecified

(651.0) ..................
Induced for other reasons

(651.2) ....... ......

With toxemia, without mention
<4 of sepsis:

Spontaneous or unspecified
(652.0) ..................

iunted for 202 abortions similarly induced but without
all maternal sepsis supervening. In total, therefore, 93.1

San Francisco per cent of the deaths followed abortions
e of the Latin which were either septic or "provoked," or
iortion consti- both.
lem of major Only occasionally did the questionnaires
a suggest that give any indication of the kind of person
portant in all. responsible for inducing the abortion. In
ise per 10,000 a few it was specifically stated that the
go, 8.0 in Cali, miscarriage was self-induced, while in some
less than 5 in the agent was stated to be a matrona, or
eaths assigned midwife. In the majority, however, no use-

abortion are ful information bearing on this aspect was
recorded.

resulted from In the design of the Investigation no
if these it was attempt was made to classify deceased per-
iage had been sons according to economic status, although

legal indica- the occupations were recorded in detail.
cent followed While these items of information allow a

social classification of males, this is not
F Abortion, with possible for all females, since the occupa-
rs, in 12 Cities, tions of husbands were not included in the

questionnaires. However, there are some
Deaths Percentage indirect indications that deaths following

abortion may be relatively more frequent

202 100 in women of low socioeconomic status as
compared with deaths from other maternal
causes. It is generally true of Latin Ameri-
can societies that the higher the social stra-10 5.0
tum the less likely a women will be gainfully

1 0.5 employed. Of 174 deaths from abortion in
9 4.5 the 10 Latin American cities, excluding
2 1.0 those with no information, 98 (56 per cent)

were of women who had been gainfully em-
92 45.5 ployed outside the home. By comparison,

87 43.1 this was true for only 151 (46 per cent)
of 331 deaths with similar information from
other maternal causes. The difference, al-

1 0.5 though not large, suggests that deaths fol-
lowing abortion were rather more frequent
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in women who had been employed and thus
perhaps belonging to the poorer classes.
This impression is strengthened when the
occupations followed by those women who
had been gainfully employed are considered.
Two groups were established: lower-paid
workers, including mostly domestic ser-
vants, seamstresses, waitresses, and un-
skilled factory workers; and better-paid
workers, including clerks, teachers, stu-
dents, nurses, sales assistants, and skilled
factory workers. The distribution of deaths

from abortion and from other maternal
causes was as follows:

Lower-paid workers
Better-paid workers

Abortion
74
24

Other
maternal

causes
89
62

There were 163 deaths among lower-paid
workers, of which 74 (45 per cent) were
due to abortion, whereas of the 86 deaths
among the better-paid there were 24 (28
per cent) such deaths.

DEATHS FROM MATERNAL CAUSES OTHER THAN ABORTION

Maternal deaths from causes other than
abortion are considered in three broad
groups according to whether death was
attributed to complications of pregnancy
(640-649), delivery (660-678), or the
puerperium (680-689) (Table 99).

Mortality from these complications
varied from 0 in San Francisco and 1.8

TABLE 99. Deaths from Maternal Causes Other
than Abortion per 10,000 Live Births, in Each City,
1962-1964

City Total

Bogotá ........ 8.0
Bristol ........ 1.8
Cali ........... 13.8
Caracas ....... 5.2
Guatemala City 8.4
La Plata ....... 10.2
Lima ......... 13.5
Mexico City.... 13.8
Ribeirao Préto. 4.7
San Francisco. .
Santiago ....... 15.0
Sao Paulo ...... 7.0

Complications of

Preg- Puer-
nancy Delivery perium

(640-649) (660-678) (680-689)

3.8
0.9
4.9
1.4
3.1
3.7
6.0
4.2
1.9

4.1
2.8

2.5

5.7
1.7
4.1
6.0
4.4
4.8
1.3

8.8
2.3

1.8
0.9
3.2
2.1
1.2
0.5
3.2
4.8
1.5

2.1
1.9

TABLE 100. Deaths from Maternal Causes Other
than Abortion by Categories, with Percentages, in
10 Latin American Cities, 1962-1964

Percentage
Other maternal causes* Deaths of group

Complications of pregnancy .... 144 100

Toxemia (642) .............. 102 70.8
Ectopic pregnancy (645) ..... 19 13.2
Others (640, 643, 644, 648) ... 23 16.0

Complications of delivery ...... 152 100

Placenta praevia and ante-
partum hemorrhage (670).. 26 17.1

Retained placenta and post-
partum hemorrhage (671,
672) ..................... 45 29.6

Prolonged labor (675) ....... 21 13.8
Disproportion (674) ......... 17 11.2
Delivery with trauma (677)... 26 17.1
Other complications (673, 678) 17 11.2

Complications of the
puerperium ............... 95 100

Puerperal sepsis (681) ... :... 39 41.1
Thrombosis and embolism

(682, 684) ............... 21 22.1
Eclampsia and toxemia (685,

686) ................. ... 16 16.8
Others (683, 687, 688, 689) ... 19 20.0

*One death assigned to 660 has not been included in this table. y
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per 10,000 live births in Bristol to 15.0
per 10,000 live births in Santiago. The rates
in Bogotá, Caracas, Guatemala City, La
Plata, Ribeiráo Preto, and Sáo Paulo ranged
from 4.7 to 10.2 per 10,000 live births, while
in Cali, Lima, and Mexico City the rates
were higher, though not so high as in San-
tiago (13.8, 13.5, and 13.8 per 10,000 live
births, respectively). Since the numbers of
deaths by subgroups were often small, vari-
ations would be expected.

The individual conditions making up
these subgroups in the 10 Latin American
cities are shown in Table 100. The impor-
tance of toxemia of pregnancy, of hemor-
rhage complicating delivery, and of sepsis

in the puerperium is clearly seen. Together
these three causes accounted for 54 per cent
of all deaths from maternal causes other
than abortion.

When considered by city the numbers of
deaths by cause were too few for detailed
analysis and the data are not included.
However, the relative importance of toxe-
mia (642, 685 and 686) and of post-partum
hemorrhage and difficult labor (671-675,
677) as causes of maternal deaths was
broadly similar in all 10 cities; puerperal
sepsis (681), on the other hand, appeared to
be relatively more important in Cali and
Caracas than in Santiago and Sáo Paulo.

CAUSES ASSOCIATED WITH MATERNAL DEATHS

As has been stated, there were 84 deaths
in which maternal causes were involved
but in which the medical referees gave
weights also to nonmaternal causes. For 33
of these deaths the maternal causes were
pre-eminent (weights of 4 or 5), while for
51 this was not so. Both types of deaths
were encountered in all cities where an
appreciable number of maternal deaths
occurred. In several deaths for which an
autopsy had been performed, doubt re-
mained as to the underlying cause.

Causes mentioned more than twice are
listed below:

cerebrovascular
diseases

coronary heart disease

diseases of the kidney
diseases of the liver

and gallbladder

diseases of the uterus
and adnexa

diseases of veins
hernia
hypertensive heart

disease
intestinal obstruction

other diseases of heart
pneumonia
purpura
therapeutic

misadventure
tuberculosis

There was thus a wide spectrum of patho-
logical conditions which, if arising in the
course of pregnancy or during the puer-
perium, might lead to uncertainty as to
the underlying cause of death.

Reports on four deaths with autopsy
are quoted to illustrate the difficulty some-

times experienced in selecting a single un-
derlying cause of death.
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Age History

45 years Cesarean section for severe jaundice. Massive postoperative hemorrhages.
Died in hepatic failure. Autopsy (with histology): acute necrotic hepatitis.
(01-4312)

35 years Varicose veins (severe) for 10 years. Induced abortion with persistent,
copious, offensive vaginal discharge. Six weeks later sudden fatal collapse.
Autopsy: extensive saphenous thrombosis and massive pulmonary embolus.
Uterus enlarged with thickened and hemorrhagic endometrium. (03-1780)

34 years Primipara. Cesarean section for delayed labor. Developed fever, jaundice,
acute kidney failure with epistaxis, hemoptysis, and melena. Died in
uremic coma. Autopsy: severe generalized coccidioidomycosis. Septicemia
with puerperal endometritis and evidence of toxemia of pregnancy. (04-
0640)

28 years Long-standing pulmonary tuberculosis. Delivered of macerated full-term
fetus. Abnormal placenta. One hour later sudden collapse and died.
Autopsy: extensive advanced pulmonary tuberculosis. Amniotic emboli in
lungs and kidneys. (11-3203)

ORIGINAL AND FINAL ASSIGNMENTS

The cause of death as stated on the death
certificate and coded in the central office
was compared with the final assignment of
cause for those deaths in which, in the light
of the information collected through field
inquiries, maternal conditions were the only
assigned cause (553 deaths) or the most
likely cause (33 deaths with weights of 5
or 4). For this purpose, the 51 deaths in
which maternal causes were mentioned but
not as the most likely cause (weights of 3,
2, or 1) have been omitted. In these latter
deaths there was evidently room for dis-
agreement as to the underlying cause, and
a judgment on the accuracy of death certifi-
cation is therefore not appropriate; how-
ever, on the basis of the available evidence,
the remaining 586 deaths would be certified
to a maternal cause. The questions of in-
terest are: how many of the deaths were so
certified and, in those instances in which
they were not, to what other nonmaternal
causes were they ascribed? The 586 deaths
have been grouped according to whether on

,4

final assignment they were deaths following
abortion or deaths due to other maternal
causes (Table 101).

Of the 199 deaths finally assigned to
abortion as the only or the most likely
cause, 133 (66.8 per cent) were also so
classified from the death certificate, while
5 (2.5 per cent) had been certified to a
maternal cause other than abortion and
61 (30.7 per cent) had been ascribed to a r
nonmaternal cause. Considering only those .
cities with 10 or more deaths, the extent of
agreement between the death certificate
code and the final assignment was fairly
high in Caracas and Santiago, but low in
Bogotá, Guatemala City, and Mexico City.

Of the 387 deaths due to other maternal 'f

causes, the death certificates indicated a
similar cause in 277 (71.6 per cent), abor-
tion in 3 (0.8 per cent), and a nonmaternal
cause in 107 (27.6 per cent). In Bogotá,,
Guatemala City, La Plata, Lima, and
Mexico City, the proportion of deaths due to
other maternal cause which were so certified
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TABLE 101. Deaths Due to Abortion and to Other Maternal Causes on Final Assignment,* Showing
t Cause According to Death Certificate and Percentage Agreement, in Each City, 1962-1964

Final assignment

Abortion
(650-652)

Other maternal cause
(640-649, 660-689)

*Weight of 4 or more.

City

12 cities...........

Bogotá ............
Bristol ............
Cali ..............
Caracas ...........
Guatemala City....
La Plata..........
Lima .............
Mexico City.......
Ribeiráo Preto.....
San Francisco......
Santiago ..........
Sáo Paulo.........

12 cities...........

Bogotá ............
Bristol ............
Cali ..............
Caracas ...........
Guatemala City....
La Plata..........
Lima .............
Mexico City.......
Ribeirao Préto.....
San Francisco......
Santiago ..........
Sao Paulo.........

was higher than that of deaths due to abor-
tion. In Caracas the reverse was true, while
in Cali, Santiago, and Sao Paulo the propor-
tions were about the same.

The nonmaternal causes most frequently
appearing on the death certificates in the
deaths due to abortion were relatively ill-
defined terms, indicating some kind of in-
fection. Septicemia (unspecified), peritoni-
tis (unspecified), salpingitis or other pelvic
infections, and pneumonia (hypostatic or

! not specified) together accounted for 30 of
the 61 deaths concerned.

Deaths due to other maternal causes were
also often certified to diseases of the female
genital organs, but other causes frequently

given by the certifiers were cerebrovascular
accidents, pulmonary embolus, unspecified
accidents, and ill-defined conditions. These
five groups of causes accounted for 51 of the
107 deaths in question.

Of the 199 deaths due to abortion an
autopsy had been performed in 126 (63
per cent). Of the deaths due to other
maternal causes the proportion coming to
autopsy was lower, 148 out of 387 (38 per
cent). As may be seen from Table 102, the
proportion of autopsy deaths in which the
death certificate agreed with the final as-
signment was almost the same whether the
deaths were due to abortion (75.4 per cent)
or to other maternal causes (74.3 per cent).

Death certificate

Abortion

133

7

26
17
16
2
7
8
1
1

44
4

3

1

1

1

Non-
maternal

cause

61

14

9
2

15
2
4
7

5
3

107

9
1

17
9
9
4

20
20
1

6
11

Other
maternal

cause

5

2

1
2

277

30
1

42
14
26
10
50
45
4

38
17

Total

199

23

36
21
31
4

11
15
1
1

49
7

387

40
2

60
23
35
14
71
65
5

44
28

Agreement
(percentage)

66.8

30.4

72.2
81.0
51.6
50.0
63.6
53.3

100.0
100.0
89.8
57.1

71.6

75.0
50.0
70.0
60.9
74.3
71.4
70.4
69.2
80.0

86.4
60.7
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TABLE 102. Agreement between Certificate and
Final Assignment in Deaths Due to Abortion and
to Other Maternal Causes with and without
Autopsies, in 12 Cities, 1962-1964

Final Death
assignment* certificate Autopsy No autopsy

Abortion Total ......... 126 73
(650-652)

Certified to
abortion ..... 95 38

Percentage .... 75.4 52.1

Other mater- Total......... 148 239
nal causes
(640-649, Certified to
660-689) other mater-

nal causes... 110 167
Percentage .... 74.3 69.9

*Weight of 4 or more.

It must therefore be assumed that in about
one quarter of these deaths the certifier
was either unaware of the autopsy findings
or did not take them into account when
completing the death certificate. Whatever
the reason, the fact that an autopsy had
been performed is no assurance that a ma-
ternal death was always certified as such.

On the other hand, only 52 per cent of
deaths from abortion which did not come
to autopsy were certified as due to abortion,
compared with the 70 per cent agreement
for deaths due to other maternal causes
but without autopsy. Obviously the two
groups differ in this respect. Incomplete
information regarding deaths from abortion
was more likely in the absence of an au-
topsy; yet this was not found to the same
extent with other causes of maternal death.

In Table 103 the autopsied deaths due to
abortion and to other maternal causes are
shown according to whether the post-mor-
tem examination had been conducted in a
medico-legal service or in a hospital. The
pathology departments of hospitals encoun-
tered almost as many fatal abortions as did
the medico-legal services. Deaths from
other maternal causes, however, were seen

TABLE 103. Deaths Due to Maternal Causes*
by Type of Autopsy, in 12 Cities, 1962-1964

Type of autopsy

Cause
Medico-legal Hospital Total

Total ............. 106 168 274

Abortion .......... 66 60 126

Other maternal
causes ......... 40 108 148

*Weight of 4 or more.

more often by the hospital pathologists.
There are some differences between the cities
in the relative importance of the medico-
legal pathologist as a source of data about
fatal abortions. In four cities (Cali, Cara-
cas, Ribeiráo Preto, and Sáo Paulo) of 37
fatal abortions coming to autopsy, only 7
were examined postmortem in the medico-
legal service. In five other cities (Bogotá,
La Plata, Lima, Mexico City, and San
Francisco) of 29 such deaths, 23 were
reported by medico-legal pathologists. In
Guatemala City and Santiago there were
36 medico-legal and 24 hospital autopsies
on deaths due to abortion. The differences
are probably explained by the practice in
some cities of using hospital pathologists for
medico-legal work. '

The additional information utilized in the
final assignment of causes had the effect of
increasing considerably the death rates s

from maternal causes. In Table 104 the ¶

rates from maternal causes are based on the
original certificates and on the final assign-
ments. Thus, the maternal death rate in
Bogotá increased from 7.9 to 12.6 per 10,000
live births and the death rate due to abor-
tion from 1.6 to 4.6 per 10,000 live births.
These death rates are also shown in Figure
79. Several cities have maternal death
rates on final assignment approximately
50 per cent higher than the death rates
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TABLE 104. Annual Deaths from Maternal
Causes and from Abortion per 10,000 Live Births
Based on Original and Final Assignments, in Each
City, 1962-1964

Maternal deaths Deaths due to
per 10,000 live abortion per

births 10,000 live births
City

Original Final Original Final

Bogotá ......... 7.9 12.6 1.6 4.6
Bristol ......... 0.9 1.8 - -
Cali ............ 17.4 21.8 6.9 8.0
Caracas ........ 7.1 9.7 3.5 4.5
Guatemala City. 10.7 15.9 4.3 7.5
La Plata ........ 8.9 13.3 1.5 3.1
Lima ........... 11.2 15.6 1.5 2.1
Mexico City.... 11.9 17.1 2.3 3.4
Ribeiráo Préto. 5.3 5.7 1.1 1.1
San Francisco... 1.1 1.1 1.1 1.1
Santiago ........ 29.5 31.6 14.9 16.6
Sao Paulo ....... 5.7 8.7 1.0 1.7

based on the original certificates, and the
increase in some of the death rates due to
abortion was even greater. Evidently ad-
ditional information was often available to
supplement that given on the death certif-
icate.

4 In an attempt to ensure that all maternal
deaths are correctly recorded, certifying

FIGo. 79. Annual Deaths from All Maternal
Causes and from Abortion per 10,000 Live Births
Based on Original and Final Assignments, in Each
City, 1962-1964

physicians are requested in some countries
to provide additional information when a
death certificate states that a woman of
childbearing age has died from certain
specified causes. The present material has
been studied to identify the causes which
on inquiry were most likely to have re-
sulted in a more complete enumeration of
maternal deaths. The data in Table 105
relate to deaths of women aged 15-44 years
in the 10 Latin American cities. (To have
included Bristol and San Francisco, with
only three maternal deaths between them,
would have distorted the comparison.) The
number of times certain conditions were
given as the underlying cause on the death
certificate, as coded in the central office, is
compared with the number of these deaths
which on inquiry were found to be due to
maternal causes. Thus, of 13 deaths classi-
fied from the certificates as "septicemia,"
7 were deaths assigned after investigation
to maternal causes. If further information
had been requested regarding every death
for which the certificate gave as the under-

TABLE 105. Number and Percentage of Deaths
from Selected Causes on Death Certificate Finally
Assigned to Maternal Causes, in 10 Cities,* 1962-
1964

MATERNAL DEATHS
PE 10,000 LIVE BIRTHS

1 20 3D

DEATES DUE TO ABORTIONS
PER ID,000 LIVE DIRTHS

Cause on certificate

Total ..................

Septicemia (053)..........
Tetanus (061)............
Phlebitis, thrombophlebitis

and pulmonary embolus
(463-465) .............

Peritonitis (576) .........
Diseases of female genital

organs (622-637).......
Other and unspecified

accidents (E936).......

.*Omitting Bristol and San Francisco.
tWeight of 4 or more to 640-689.

SANTIAGO

CALI

MEXICO CITY

GUATEMALA CITN

LIMA

LA PLATA

BOGOTA

CARACAS

Sio PAULO

RIBEIRAO PRÉTO

BRISTOL

SAN FRANCISCO

Finally assigned
to maternal

causest

Num- Per-
ber centage

66 37.7

7 53.8
3 14.3

Deaths

175

13
21

16
16

45

64

9
8

27

12

56.2
50.0

60.0

18.8

·

M ORIGINAL ASSIGNIMENf

M FINAL ArsSIowIAENT
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lying cause a condition in one of the six
groups of categories listed, 38 per cent of
the inquiries would have revealed a mater-
nal death. For some causes (septicemia,
phlebitis and related conditions, peritonitis,
and diseases of the female genitalia) 50
per cent or more of the certificates related
to women who had in fact died from mater-
nal causes. Furthermore, inquiries into
these six groups alone might have revealed
an additional 66 maternal deaths, not
originally certified as such, resulting in an
increase of over 15 per cent in maternal
mortality as officially recorded.

The Investigation has clearly demon-
strated the importance of maternal mortal-

ity in the Latin American cities. The
gravity of the abortion problem is reflected
in the very high death rate in Santiago and
the relatively high rates in Bogotá, Cali,
Caracas, and Guatemala City. Much more
information was obtained than was given
on the death certificates; consequently,
death rates were higher than those based A

on the original certificates in 11 cities. This
effect was greater with deaths from abortion
than from other maternal causes in most
cities. Querying all deaths among women
of childbearing age certified to certain
specified causes offers a practical way of
improving mortality statistics. Through
this procedure the number of known deaths
from maternal causes might have been
increased substantially.

A



Chapter XI

Respiratory Diseases

The causes of death considered in this
chapter include asthma as well as the con-
ditions that constitute the group of Diseases
of the Respiratory System as defined in the
International Classification of Diseases.
Distinguishing between asthma of long-
standing and chronic bronchitis as a cause
of death sometimes proved difficult. The
inclusion of asthma with bronchitis and
emphysema, as provided for in the 1965
Revision of the International Classification,

4 is therefore a logical grouping.
Deaths from respiratory diseases in the

combined data of the 12 cities numbered
2,656 (Table 106). These causes accounted
for 6.8 per cent of all deaths of males and
5.3 per cent of all deaths of females in the
total material.

The male and female age-specific death
rates from all respiratory diseases and,

TABLE 106. Deaths from Respiratory Diseases
and Asthma at Ages 15-74 Years, by Sex, in 12
Cities, 1962-1964

Disease

Total (241, 470-527) .............

Asthma (241) ..................
Influenza and pneumonia (480-

493) .........................
Bronchitis (500-502) ............
Bronchiectasis (526).............
Emphysema (527.1) ............
Other respiratory diseases (re-

mainder) .....................

Male Female

1,650

154

584
628

51
100

133

1,006

146

394
284

52
55

75

separately, from asthma, influenza and
pneumonia, bronchitis, and other respiratory
diseases in the combined data are shown
in Table 107. For all these causes male
and female rates were closely similar in the
youngest age group (15-24 years), but
thereafter mortality of males was usually
higher for each group of causes. The largest
disparity between the sexes occurred for
bronchitis, the male rates being approxi-
mately three times the female rates in those
aged 55-64 and 65-74 years.

The death rates by sex, adjusted for age,
in each city are shown in Table 108 and
Figure 80, which distinguish the main
groups of respiratory diseases. The cities
are arranged in descending order of mor-
tality of males in Figure 80.

Age-adjusted death rates of males from
all respiratory diseases (including asthma)
varied from 25.7 per 100,000 population in
Guatemala City to 85.6 in Santiago, a
rate more than three times as high. Bristol
and Santiago had unusually high death
rates for males, both more than 50 per cent
higher than those in the two cities next in
order (Mexico City and Bogotá). Whereas
in Santiago influenza and pneumonia were
mainly responsible, in Bristol most of the
high rate was due to bronchitis. In females
the lowest rate (9.9 per 100,000 population)
was in San Francisco, and the highest
(52.4), in Bogotá, was five times as high.

183
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TABLE 107. Annual Age-Specific Death Rates from Respiratory Diseases and Asthma per 100,000 Popu-
lation at Ages 15-74 Years, by Sex, in 12 Cities, 1962-1964

Total Asthma Influenza and Bronchitis Other respira-
Sex and age group (years) (241, 470-527) (241) pneumonia (500-502) tory diseases

(480-493) (remainder)

Male

15-24 ............................... 4.0 0.4 2.3 0.3 1.0
25-34 ............................... 7.6 0.7 4.2 1.0 1.7
35-44 ............................... 19.9 1.7 14.3 0.8 3.1
45-54 ............................... 47.5 5.0 23.1 11.3 8.1
55-64 ............................... 175.5 17.4 51.1 77.0 30.0
65-74 ............................... 485.3 41.4 123.2 239.5 81.2

Femnale

15-24 ............................. 4.3 0.4 2.5 0.3 1.1
25-34 ............................... 5.3 0.6 2.7 0.7 1.3
35-44 ............................... 12.5 2.3 6.2 1.9 2.1
45-54 ............................... 26.2 4.2 11.4 4.4 6.2
55-64 ............................... 79.9 14.7 27.7 23.9 13.6
65-74 ............................... 212.4 24.1 74.1 80.6 33.6

TABLE 108. Annual Age-Adjusted Death Rates from Respiratory Diseases and Asthma per 100,000
Population at Ages 15-74 Years, by Sex, in Each City, 1962-1964.

City

12 cities..............

Santiago ............
Bristol..............
Mexico City..........
Bogotá...............
Ribeirao Préto........
Sao Paulo............
Lima ...............
La Plata.............
Caracas .............
San Francisco.........
Cali ................
Guatemala City......

12 cities .............

Bogotá..............
Santiago ............
Mexico City..........
Cali .................
Bristol ...............
Ribeirao Préto........
Lima ................
Sao Paulo............
Caracas...............
Guatemala City.......
La Plata.............
San Francisco.........

Total
(241, 470-527)

47.4

85.6
82.9
54.8
51.9
44.6
43.6
35.9
35.9
31.2
30.9
30.7
25.7

23.7

52.4
34.7
30.2
26.8
25.8
21.2
20.2
19.4
18.6
16.3
10.3
'9.9

Asthma
(241)

4.4

3.2
4.6
2.8
6.5
6.5
0.5
5.8
4.7

11.9
3.0

10.3
2.8

3.4

5.3
1.9
2.4
7.4
2.8
3.7
4.7
0.2
7.9
3.5
3.7
1.5

Influenza
and pneumonia

(480-493)

Male

16.7

46.7
8.5

31.9
20.5
18.6
14.3
19.7
8.0
7.3

11.1
7.3

14.5

Female

9.4

23.3
18.8
12.4
7.6
7.7

11.2
9.0
7.8
4.5
7.2
2.8
3.8

Bronchitis
(500-502)

18.1

22.7
63.2
9.6

14.7
8.9

25.1
2.8

15.0
8.5
5.6
6.0
2.6

6.5

12.7
9.7

10.4
5.0

12.5
0.3
3.0
8.4
2.4
1.7
2.1
1.9

Other respi-
ratory disease
(remainder)

8.2

13.2
6.7

10.6
10.3
10.6
3.8
7.7
8.2
3.4

11.2
7.1
5.8

4.4

11.2
4.2
5.0
6.9
2.8
6.0
3.5
3.0
3.9
3.9
1.6
2.6

h

l
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FIG. 80. Annual Age-Adjusted Death Rates from
Influenza and Pneumonia, Bronchitis, Asthma,
and Other Respiratory Diseases per 100,000 Popu-
lation, by Sex, in Each City, 1962-1964
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In all cities except Bogotá and Cali mortal-
ity of males was significantly higher than
that of females. The ratio of male to female
age-adjusted rates was close to 1 in the
two Colombian cities, but was more than
3 to 1 in Bristol, La Plata, and San Fran-
cisco. The other seven Latin Americar
cities had ratios of about 2 to 1. The size
of the ratio bears little relationship to the
level of mortality. Of the cities with the
highest ratios, two (La Plata and San Fran-
cisco) had relatively low rates, whereas
Bristol had relatively high rates for both
sexes. Santiago had higher rates than Sao
Paulo, although the ratios were similar; the
levels of mortality in Bogotá were nearly
twice as high as in Cali.

ASTHMA

In the combined data the age-specific
death rates from asthma among males and
females differed only slightly, and both
curves rose steadily with age. In each city
the age-adjusted death rates by sex were
similar, and in no city was the male
rate, adjusted for age, significantly differ-
ent from the corresponding female rate.
Age-adjusted death rates per 100,000 popu-
lation of males and females combined
were high in Cali (8.6) and Caracas (9.4)
and unusually low in Sáo Paulo (0.3). The
other cities had similar levels of mortality
(within the limits of random fluctuation),
with rates varying from 2.4 per 100,000
population in San Francisco and Santiago
to 5.7 in Bogotá. It might be noted that the
rate in Bristol (3.8) was slightly higher than
that in San Francisco, although the differ-
ence is not statistically significant.

Despite the similarity in the levels of
mortality, adjusted for age, in several cities
there is one notable difference in the age-
specific rates which differentiates most of
the Latin American cities (omitting Sao
Paulo, where the rate throughout was un-
usually low) from three other cities-Bris-
tol, San Francisco, and Santiago. Between
the ages of 15 and 54 years the death rates
based on the pooled data were practically
the same in the two groups of cities: 2.0 and
2.1 per 100,000 population, respectively. At
ages 55-74 years, however, there was a
marked difference, the rate in the pooled
data for Bristol, San Francisco, and Santi-
ago being only 8.5 per 100,000 population
compared with a rate of 32.0. in the eight
Latin American cities.
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INFLUENZA AND PNEUMONIA

Mortality from influenza and pneumonia
has declined markedly in the last 30 years,
although according to official statistics these
diseases are still an important cause of
death. In this mortality experience of
adults the number of deaths was relatively
small (978 deaths) and only slightly larger
than the number of deaths from bronchitis
(912).

Based on the combined material, the mor-
tality of males exceeded that of females
in all age groups except the youngest
(Table 107). The sex differential was most
marked between the ages 35-54 years, when
the male rates were more than twice the
female rates, but it became progressively
smaller with increasing age.

Age-adjusted death rates of males varied
from 7.3 per 100,000 population in Cali and
Caracas to 46.7 in Santiago, while mortality
of females varied from 2.8 in La Plata to
23.3 in Bogotá; for males the highest rate
was 6.4 times the lowest rate, and for fe-
males 8.3 times (Table 108). The difference
between mortality of males and females in
Mexico City and Santiago was ihighly
significant. The sex ratio of age-adjusted
death rates differed sharply, being highest
in La Plata, Mexico City, San Francisco,
and Santiago. As with asthma, the size of
the sex differential does not appear to be
related to the actual level of mortality.

The death rates of males are shown for
two age groups in Table 109. Among males
from 35-54 years the range of variation is
considerable. Five cities had rates, admit-
tedly based on small numbers, of less than

10 per 100,000 population, while Santiago
and Mexico City had rates of 67.4 and
43.8, respectively. In the older age group
(55-74 years) several cities had rates of
about 50 per 100,000 population, while the
highest rate, in Santiago, was nearly four
times as high. The excessive mortality of
men in their middle years from influenza
and pneumonia in Mexico City and Santi-
ago may well be related to the high pre-
valence of cirrhosis of liver with alcoholism
among males in these two cities, as reflected
in the levels of mortality from that cause.
Clinicians have long maintained that the
prognosis of pneumonia in the alcoholic
subject is poor and that, moreover, he may
be more liable to contract the disease.
Mortality from cirrhosis with alcoholism
was also high in San Francisco, but mortal-
ity from pneumonia was not.

TABLE 109. Annual Death Rates from Influ-
enza and Pneumonia per 100,000 Population at
Ages 35-54 Years and 55-74 Years of Males, in Each
City, 1962-1964

City

Santiago ................
Mexico City..............
Lima ....................
Bogotá ..................
San Francisco ............
Guatemala City.........
Sao Paulo ...............
Ribeirao Préto............
Bristol ..................
Caracas ..................
La Plata .................
Cali .....................

4

Age group (years)

35-54 55-74

67.4 186.1
43.8 120.8
19.1 90.1
16.9 104.1
14.8* 52.3
14.3 46.5
13.1 57.7
8.3* 113.3
7.2* 52.9
6.2* 34.2*
5.1* 49.0
1.6* 46.7

*Rate based on fewer than 10 deaths.

l

í
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BRONCHITIS

Bronchitis has been called the "English
disease," and certainly mortality from this
cause among males was much higher in
Bristol (63.2 per 100,000 population) than
in any other city (Table 108). Females in
that city also had a higher death rate than
females in the other cities, except Bogotá,
but the rate (12.5 per 100,000 population)
was only one-fifth the rate for males.

Indeed, bronchitis was predominantly a
cause of death among males rather than
among females in most cities. In the com-
bined material there were few deaths be-
tween the ages of 15 and 44 years. After
that age the death rate rose rapidly in
both sexes, but the age-specific death rates
of males were approximately three times
the corresponding rates for females in each
decennial age group from 45 to 74 years
(Table 107).

Age-adjusted rates for males showed a
very wide range, from 2.6 per 100,000
population in Guatemala City to 63.2 in
Bristol (Table 108). Mortality of females
varied far less, from 1.7 per 100,000 popula-

t tion, also in Guatemala City, to 12.7, in
Bogotá (excluding the rate in Ribeirao
Préto, based on less than one weighted
death).

Mortality of males in Bristol was obvious-
ly exceptional, and the contrast between
mortality of males and females in that city
is particularly striking. One city (Bogotá)
had a higher rate among females than did
Bristol and two other cities (Mexico City

and Santiago) had rates differing only
slightly from the death rate of females in
Bristol. Mortality of males, adjusted for
age, in seven cities (Cali, Caracas, Guate-
mala City, Lima, Mexico City, Ribeirao
Pr8to, and San Francisco) was below 10
per 100,000 population. The disparity be-
tween the level of mortality of males in
Bristol and that in the other cities is clearly
evident also when the age-specific rates are
compared (Figure 81).

FiG. 81. Annual Age-Specific Death Rates from
Bronchitis per 100,000 Population from 45-74
Years, of Males, in Each City,* 1962-1964

AE EGRxUP IE YENES

* Excluding Ribeiráo Preto.
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OTHER RESPIRATORY DISEASES

Of the 466 deaths assigned to other re-
spiratory diseases, 258, or more than half,
were due to bronchiectasis (526) or to
emphysema (527.1), while the rest were a
miscellaneous group comprising some con-
ditions which, though common, are rarely
fatal in adults (such as acute upper respira-
tory infections and tonsillar hypertrophy),
together with other relatively uncommon
but more serious diseases such as empyema,
lung abscess, and pneumoconiosis of occupa-
tional origin.

In the total material 103 deaths were
assigned to bronchiectasis, men and women
being affected equally. The largest number
of deaths occurred in Bristol (24 deaths),
and only two other cities had more than
10 deaths-Santiago and Sáo Paulo, each
with 13 deaths.

There were nearly twice as many male
deaths as female deaths from emphysema
in the combined data. In Sáo Paulo no
deaths were assigned to this cause. Male
deaths exceeded female deaths in the other
cities except Bogotá (8 male and 17 female
deaths) and Caracas (no male and 5 female
deaths). The largest number of deaths
(42) occurred in San Francisco, followed by
Mexico City (29), Bogotá (25), and Cali
(21). There were 5 deaths each in Bristol
and Santiago.

Empyema (518), pleurisy (519), and lung
abscess (521) accounted for 57 deaths in
the combined material; deaths were record-
ed in every city, the largest being 11 in
Santiago. Deaths from occupational pneu-
moconiosis (523, 524) were relatively few,
30 in all, and all but 4 of these were of
males. Bristol and Bogotá had the largest
numbers of deaths, 6 and 5, respectively,

and only 1 or 2 occurred in Cali, Caracas,
Guatemala City, La Plata, Ribeiráo Preto,
and San Francisco. Diseases of the upper
respiratory tract (470-475, 510-517) caused
26 deaths. None were recorded in Bristol
or San Francisco, and the largest number
(5) occurred in Bogotá. Chronic interstitial
pneumonia (525) was responsible for 32
deaths, with at least one death occurring in
each city except Ribeirao Preto and the
largest number (8) occurring in Bristol.
The residual group of other diseases of lung
(527.2) was assigned as the cause of 47
deaths, most of which were described as
acute pulmonary edema without mention of
heart disease. There were 14 such deaths in
Lima, 9 in Santiago, and 7 in Guatemala
City, but otherwise the distribution between
cities was not remarkable.

Male death rates for the composite group
were higher than the female rates in each
age group from 25-34 years (Table 107),
and in both sexes the rates rose steeply
and steadily with advancing age. In both
sexes the curves of mortality by age fol-
lowed the same trends as the curves for
asthma and for influenza and pneumonia, in
contrast to the curve for bronchitis, which
rose more steeply than the others as age
increased.

Mortality of males varied from 3.4 per
100,000 population in Caracas to 13.2 in
Santiago, a fourfold difference (Table 108).
Four cities at the upper end of the range
(Bogotá, Mexico City, San Francisco, and
Santiago) had rates significantly higher
than the two cities at the opposite extreme
(Caracas and Sáo Paulo). Otherwise, no
notable differences between cities in the

f
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levels of male mortality are discernible.
Female death rates, age-adjusted, varied
from 1.6 in La Plata to 11.2 in Bogotá.
The level of mortality of females in Bogotá

was exceptional, since the difference be-
tween that rate and the rates in all other
cities (except Cali) is conventionally signif-
icant.

DIAGNOSTIC EVIDENCE

The most notable differences between the
cities were seen in mortality from influenza
and pneumonia and from bronchitis. Com-
pared with the variation found for these
causes, mortality ascribed to the other two
groups-asthma and other respiratory
diseases-did not differ remarkably from
city to city.

Of the 978 weighted deaths from influenza
and pneumonia, these were the only causes
given on final assignment in 760 (or 78
per cent). These 760 questionnaires have
been scrutinized and the recorded informa-
tion has been classified in three groups,
broadly indicative of the certainty which
might be attached to the diagnosis (Table
110). In the total material the diagnosis

had been confirmed at autopsy in 45 per
cent of the deaths; another 19 per cent,
although no autopsy had been performed,
had occurred in a hospital. In 37 per cent,
however, death had occurred elsewhere, and
no autopsy had been performed. The pro-
portion with post-mortem evidence for the
diagnosis was 50 per cent or more in several
cities, including Santiago, where the death
rate was unusually high.

In Bristol mortality of males from bron-
chitis was exceptionally high, and a similar
analysis has been made of the Bristol ques-
tionnaires (252 males and 72 females) in
which bronchitis was the only cause given
on final assignment. These numbered 324,
or 88 per cent of the weighted deaths from

TABLE 110. Percentage of Deaths from Influenza and Pneumonia by Type of Diagnostic Evidence at
Ages 15-74 Years, in Each City, 1962-1964

Diagnostio evidence (percentage)
City Number of

deaths*
Total Autopsy Hospital Other

12 cities .................................... 760 100 44.9 18.6 36.6

Bogotá ..................................... 95 100 9.4 28.4 62.1
Bristol ..................................... 55 100 61.8 18.2 20.0
Cali ....................................... 26 100 26.9 30.8 42.4
Caracas . ................................ 26 100 38.5 19.2 42.4
Guatemala City ............................. 42 100 47.6 14.3 38.0
La Plata ................................... 29 100 13.8 55.2 31.0
Lima...................................... 91 100 57.1 9.9 32.9
Mexico City ................................ 123 100 45.5 9.0 45.5
Ribeirao Preto .............................. 16 100 68.8 6.2 25.0
San Francisco ............................... 39 100 79.5 20.5 -
Santiago .................................. 139 100 53.9 16.7 29.4
Sao Paulo ...... ........... ........ 79 100 40.5 21.5 37.9

*Weight of 6 to 480-493.
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TABLE 111. Percentage of Deaths from Bronch-
itis by Type of Diagnostic Evidence by Sex at
Ages 15-74 Years, in Bristol, 1962-1964

Diagnostic evidence Male Female

Total .......................... 100 100

Autopsy .................. .... 17.9 27.8
Hospital examination during last

year of life ................... 55.6 37.5
Medical attention from private

physician:
With recorded chest radiograph

during last year of life ..... 3.2 2.8
With chest radiograph previ-

ously or date not stated.... 12.7 16.7
Without chest radiograph or no

information .............. 10.3 15.3
Remainder* .................... 0.4 -

*No information except death certificate.

bronchitis in that city (Table 111). In
approximately three out of four male deaths
and two out of three female deaths the
diagnosis had been established either by
autopsy or by recent hospital examination.
A conservative estimate of the minimum
level of mortality of males in Bristol can be
computed using only those deaths in which
bronchitis was the sole cause assigned and
in which there had been either an autopsy
or hospital examination during the last
year of life. On this basis, the age-adjusted
death rate was 40.9 per 100,000 population,
a rate still substantially higher than the
total rate in any other city.

FREQUENCY OF BRONCHITIS IN TWO CITIES

Bristol and Santiago had the highest
death rates from respiratory diseases among
males, but whereas in the latter city the
dominant causes were influenza and pneu-
monia, that is to say, acute illnesses, in
Bristol both in males and females bron-
chitis, and virtually always chronic bron-
chitis, accounted for the major portion of
the age-adjusted death rates. Question-
naires from these two cities were studied
to note how frequently a history of bron-
chitis was recorded. Table 112 gives the
data by sex and age group, distinguishing
between deaths in which bronchitis was
assigned as a cause and those attributed to
other causes but with a history of bron-
chitis. In Bristol a history of bronchitis
was recorded in 25.4 per cent of all male
deaths and 13.2 per cent of female deaths.
The corresponding percentages were much
lower in Santiago, 5.1 and 3.8, respectively.
For deaths under the age of 45 years the
numbers are too small for detailed compari-

sons, but from 45-74 years the following
may be noted. First, in each age group a
history of bronchitis was more frequent for
males than for females in the same city.
Second, for each sex the frequency increased
with age in each city. Third, the frequency
in Bristol in each age-sex group was higher
than in Santiago.

The frequency of bronchitis found among
the deaths in Bristol was similar to the
prevalence of bronchitis so diagnosed by
general practitioners in Great Britain, as
estimated from the results of a national
survey conducted by the College of General
Practitioners (1961). In the two age groups
45-54 years and 55-64 years the percentage
prevalence derived from data in that report
was 14.4 and 26.1, respectively, for males
and 6.0 and 12.1 for females.

In Bristol a history of bronchitis was
obtained for many deaths in which bron-
chitis was not assigned as a cause. Thus,

r
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TABLE 112. Number and Percentage of Deaths with History of Bronchitis and with Bronchitis Assigned
as Cause at Ages 15-74 Years, by Sex, in Bristol and Santiago, 1962-1964

Male Female

Age group History Assigned as a cause History Assigned as a cause
(years) Total Total

deaths deaths
Num- Per- Num- Per- Num- Per- Num- IPer-

ber centage ber centage ber centage ber centage

Bristol

15-74 ........ 2,547 647 25.4 327 12.8 1,715 226 13.2 92 5.4

15-24 ........ 41 1 2.4 - - 20 1 5.0 - -
25-34 ........ 49 4 8.2 1 2.0 23 - - - -
35-44 ........ 97 7 7.2 1 1.0 66 3 4.5 2 3.0
45-54 ........ 327 52 15.9 16 4.9 190 16 8.4 4 2.1
55-64 ........ 854 233 27.3 116 13.6 407 54 13.3 20 4.9
65-74 ........ 1,179 350 29.7 193 16.4 1,009 152 15.1 66 6.5

Santiago

15-74 ........ 2,490 127 5.1 81 3.3 1,831 69 3.8 42 2.3

15-24 ........ 113 - - - -8 0 1 1.2 1 1.2
25-34 ........ 208 2 1.0 - - 165 2 1.2 2 1.2
35-44 ........ 395 3 0.8 - - 231 3 1.3 2 0.9
45-54 ........ 526 17 3.2 10 1.9 308 9 2.9 6 1.9
55-64 ........ 674 43 6.4 26 3.9 472 21 4.4 9 1.9
65-74 ........ 574 62 10.8 45 7.8 575 33 5.7 22 3.8

among males there were 2,220 such deaths,
and a history was obtained in 320 (or 14.4
per cent) of them. For females a history
was obtained in 134 (or 8.3 per cent) of
1,623 deaths. In Santiago the proportions
of histories obtained were much smaller,
1.9 and 1.5 per cent for males and females,
respectively.

When a history of bronchitis was recorded
the disease was more likely to be assigned
as a cause of death in Santiago than in
Bristol. In the latter city, of 873 deaths
with a history of bronchitis this was as-
signed as a cause in 419 (or 48 per cent),
whereas in Santiago this happened in 123
(or 63 per cent) of 196 deaths.

CHRONIC RESPIRATORY DISEASES

To distinguish clinically in the living
patient between long-standing bronchial
asthma and chronic bronchitis is sometimes

- difficult. The patient with chronic bron-
chitis frequently gives a history of attacks
of acute bronchospasm, and the character-

t istic features of chronic bronchitis are often

superimposed on long-standing asthma.
The medical referees also found it difficult
to differentiate between the two conditions
as causes of death. Nevertheless, the anal-
ysis suggests that the distinction between
asthma and bronchitis is meaningful despite
the confusion that must occasionally arise.
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Thus, the similarity between the sexes in
the age-specific rates for asthma was in
marked contrast to the sex differential in
mortality from bronchitis (Table 107).

Emphysema and bronchiectasis provide
other sources of confusion in terminology.
Physicians from the United States, after
visiting British hospitals, reported, for ex-
ample, that what would be called "chronic
bronchitis" in Britain would be diagnosed
as "bronchiectasis" with or without emphy-
sema in United States practice (Meneely
et al., 1960). However, the distinetion be-
tween chronic bronchitis in the Bristol rec-
ords and emphysema in the San Francisco
questionnaires was usually unmistakable.
The syndrome of cor pulmonale and radio-
logical and autopsy evidence for bullous
emphysema were features common to these
records from both cities, but whereas in
Bristol almost invariably it was chronic
productive cough that was stressed, in San
Francisco the emphasis was on dyspnea
and chronic productive cough was much less
often mentioned. The strongest impression
from a study of the records is that in Bristol
chronic respiratory disease is "wet," whereas
in San Francisco it is "dry."

In order to eliminate the effect of diag-
nostic confusion the data for a composite

group of chronic respiratory diseases are
presented in Table 113.

Mortality in Bristol from the composite
group was exceptionally high, being nearly
four times the rate in San Francisco. Mor-
tality from bronchiectasis in Bristol was
also high compared with that in all the
other cities except Ribeirao Preto, while
San Francisco had the highest death rate
from emphysema. The absolute values of
the death rates from these causes are such
that no amount of diagnostic interchange
within the group of respiratory diseases
could explain the main disparities between
the cities.

The present data do not allow any de-
tailed analysis of mortality from cor pul-
monale. In the first place, cor pulmonale
is not strictly a disease entity per se, but
rather a syndrome presenting manifesta-
tions of obstruction to the pulmonary circu-
lation arising from any cause (WHO, 1961).
In this sense, therefore, a death which had
to be assigned to cor pulmonale represents
an instance of incomplete diagnosis. An-
other reason is that in the International
Classification of Diseases cor pulmonale is
not separated from certain other poorly
specified diseases of the heart. The fourth-
digit category (434.4), which includes cor

4

4.

TABLE 113. Annual Age-Adjusted Death Rates from Four Chronic Respiratory Diseases per 100,000
Population of Males at Ages 15-74 Years, in Each City, 1962-1964

City Total Asthma Bronchitis Bronchiectasis Emphysema
(241) (500-502) (526) (527.1)

Bristol ................. 72.3 4.6 63.2 3.3 1.1
Santiago ............... 30.8 3.2 22.7 2.8 2.1
Sao Paulo .............. 27.4 0.5 25.1 1.8 -
Bogotá................. 26.0 6.5 14.7 0.4 4.4
La Plata ............... 24.0 4.7 15.0 1.3 3.0
Cali ................... 21.4 10.3 6.0 0.1 5.0
Caracas ................ 21.2 11.9 8.5 0.6 0.2
Mexico City ............ 19.0 2.8 9.6 o - 6.6
San Francisco ..... ....... 18.9 3.0 5.6 1.4 8.9
Ribeirao Préto.......... 22.3 6.5 8.9 5.2 1.7
Lima .... ............. 10.4 5.8 2.8 1.0 0.8
Guatemala City ......... 8.1 2.8 2.6 1.1 1.6
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pulmonale, was used as final assignment for
a total of 116 (weighted) deaths of males.
There were some such deaths in all cities,
the largest number being 42 in Bogotá. In
Cali there were 17; in Mexico City, 11;
and in Sáo Paulo, 12. No other city had
more than 10, and Bristol, Lima, Ribeirao
Preto, and San Francisco had no more
than 3 each. The age-adjusted death rates
of males ranged from 0.2 per 100,000 popu-
lation in Bristol to 19.4 in Bogotá. All
cities except Bogotá, Cali (6.7), and Guate-
mala City (4.2) had rates of less than
4 per 100,000 population.

Even if the causes of death assigned to
this category had been exclusively cor pul-
monale due to chronic obstructive respira-
tory disease, only in one city was the age-
adjusted mortality large enough to affect
appreciably the conclusions already drawn.
In Bogotá the addition of the mortality
from this category to the total mortality
from chronic respiratory disease would have
raised that city to second place in the rank
order of Table 113, but the rate in Bristol
would still be considerably higher. In par-
ticular the magnitude of the difference be-
tween mortality of males in Bristol and in
San Francisco would remain unchanged.

SEASONAL FLUCTUATIONS IN MORTALITY

For practical purposes the population at
risk was constant throughout the 24 months
of the study period in each city. If there
were no seasonal influences on mortality,
the numbers of deaths in equal time inter-
vals should therefore not vary more than
might be expected as the result of sampling
fluctuations.

To test for the presence of seasonal
variations in mortality the mean daily
number of deaths in each month in a given
city has been expressed as a percentage
of the mean number of daily deaths over
the two-year period in that city. To reduce
random fluctuation three-month moving
averages of these percentages have been
computed. Deaths of males and females
over the complete 60-year age span in 10
cities have been analyzed in this way. The
numbers in Ribeirao Préto were too small,

j and, because the period was interrupted,
the material from Sáo Paulo was not suit-
able for this purpose. (Deaths by month of
occurrence are presented in Appendix 16.)

Several cities display distinct seasonal
variations but differ in the amplitude of
the fluctuations. The most marked and
regular changes occurred in Bristol and
Santiago, affecting both sexes, and in La
Plata, particularly in males. In four cities
(Caracas, Guatemala City, Lima, and
Mexico City) the range of fluctuation in
both male and female deaths was much
smaller, and in Cali also the seasonal effect
was not marked. Bogotá showed little fluc-
tuation in mortality of males but a definite
seasonal variation in mortality of females.
In San Francisco the numbers of deaths
both of males and of females varied little
month by month.

The data for the three cities with obvious
seasonal trends-Bristol, La Plata, and
Santiago-have been analyzed- further' by
causes of death following the same proce-
dure: that is, expressing the mean daily
weighted deaths by cause in each month as
a percentage of the mean daily weighted
deaths from that cause throughout the
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study period and calculating three-month
moving averages. Three groups of causes
of death were examined: (1) influenza,
pneumonia, and bronchitis, (2) arterio-
sclerotic heart disease, and (3) all other
causes (Figure 82).

In Bristol the respiratory diseases showed
a very marked seasonal fluctuation, with
peaks in January-February and low levels
in July in both years. The amplitude of
the swing from winter to summer was
greater in the first year of the study than
in the second. Arteriosclerotic heart disease
and all other causes also showed seasonal

FIo. 82. Seasonal Mortality* from Three
Groups of Causes, at Ages 15-74 Years, in Bristol,
La Plata, and Santiago, 1962-1964

AMNTH AND YEAR

- IMLUENZA, PNEUMONIA AoD BRONCHITIS
---.. ARTERIOSCiEROTIC HEART DISEASE
_-- ALL OTI ER CAUSES

* Seasonal mortality is shown by moving averages (of
3 months) of the mean daily deaths by cause in each
month expressed as a percentage of the mean daily deaths
from that cause for the two-year period.

changes, and although these are much less
marked than those seen for the respiratory
diseases, the seasonal patterns were
similar for all three groups of causes of
death.

In La Plata also the respiratory diseases
showed a marked seasonal trend, but with
peaks in June-July, and again a difference
in amplitude between the two years is seen.
Arteriosclerotic heart disease displayed a
distinct seasonal variation, though not so
marked as the respiratory diseases, while
all other causes failed to show the same
tendency to synchronize as was apparent in
Bristol.

The curves for Santiago displayed the
same marked seasonal swing in mortality
from respiratory diseases, and the peak, in
July, coincides, as would be expected, with
the peak in La Plata. Arteriosclerotic heart
disease and all other causes as well reached
a maximum at about the same season as
respiratory diseases, but, as in the other two
cities, the amplitude is much less than for
the respiratory diseases. Taking the period
as a whole, the curve for arteriosclerotic
heart disease follows that for respiratory
diseases rather more closely than does the
curve for all other causes of death.

All three cities, therefore, showed sea-
sonal effects on mortality not only for the
respiratory diseases but also for arterio-
sclerotic heart disease. Similar effects have
been noted by Begg (1966) in the data for
1961 from England and Wales and from
Scotland, with the highest mortality in
December-January and the lowest rates in
July-August. The amplitude of the swing
from maximum to minimum, shown in his
results, is strikingly similar to that noted
in Bristol.
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Diseases of the Digestive System

By far the most important of the diseases
of the digestive system was cirrhosis of
liver, responsible for 2,051 deaths, or one-
half of the total number of 4,087 deaths
from the whole group. Because of the pre-
ponderance of cirrhosis with alcoholism,
mortality from this cause is considered in
Chapter IX, together with other forms of
alcoholism. The remaining deaths number

2,036, with approximately half in males. In
Table 114 the age-adjusted death rates are
shown by city for each of the main condi-
tions of which the group is composed.
Deaths and age-specific death rates for
ulcer of stomach and duodenum, intestinal
obstruction and hernia, and cholelithiasis
and cholecystitis are shown by city in Ap-
pendix 13.

TABLE 114. Annual Age-Adjusted Death Rates from Diseases of Digestive System, Excluding Cirrhosis
of Liver, per 100,000 Population at Ages 15-74 Years, in Each City, 1962-1964

Gua- San
Disease 12 Bogotá Bristol Cali Cara- te- La Lima Mexico Ribeiro Fran- San- Sao

cities cas mala Plata City PrQto cisco tiago Paulo
City

Ulcer of stomach (540).
Ulcer of duodenum

(541) ..............
Appendicitis

(550-553) ..........
Hernia of abdominal

cavity (560, 561)....
Intestinal obstruction

without mention of
hernia (570) ......

Gastroenteritis (571)..
Chronic enteritis and

ulcerative colitis
(572) ..............

Peritonitis (576)......
Other diseases of in-

testine and peri-
toneum (578) ......

Acute and subacute
yellow atrophy of

4Y liver (580).
Suppurative hepatitis

and liver abscess
(582) ..............

Other diseases of liver
(583)..............

Cholelithiasis and
cholecystitis (584,
585) .............

! Diseases of pancreas
(587) ..............

Other diseases (530-
539, 542-545, 573-
575, 586) ..........

3.3

2.2

1.7

2.2

2.9
2.7

1.3
0.5

0.9

11.2

0.6

2.3

4.1

5.8
5.1

0.7
0.8

0.3

0.5 11 0.3

0.5

0.6

5.0

1.4

0.8

2.0

2.2

0.8

0.7

0.6
0.0

1.8

0.3

0.1

1.1 -

0.3 0.3

7.0

3.1

0.5

1.3

0.8

0.2

2.9

1.1

1.0

4.0

2.0
3.5

0.9
0.5

0.9

0.6

0.5

1.3

5.0

1.8

0.5

2.8

0.8

1.1

1.8

2.1

1.4

1.3

1.9

3.0 112.0
1.1 11.4

1.7
0.3

0.2

0.2

0.2

0.6

3.9

1.2

1.0

3.0
0.7

1.2

0.6

0.4

0.9

5.4

1.2

1.1

3.5

1.7

1.8

1.2

4.2
1.0

1.4
0.3

0.4

0.1

0.2

0.6

6.3

0.7

0.7

3.8

2.4

2.1

2.3

3.8

3.1

3.2

3.7

2.2 3.9
2.1 4.2

0.6
0.2

1.2

0.8

0.3

0.8

4.9

2.5

0.8

1.3
1.0

0.6

0.7

2.9

1.0

6.1

1.7

1.0

1.8

4.0

0.9

0.9

3.1
0.7

2.1
0.8

0.8

0.9

0.8

4.8

0.6
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1.4

3.4

0.3

0.7

2.4
0.2

1.3
0.0

0.7

3.9

1.8

3.8

2.8

3.0
2.2

0.8
0.8

1.7

2.3

3.1

0.7

2.0

3.9
2.2

0.6
0.3

1.6

0.4 1 0.5 1 0.7

1.2

1.9

0.1

0.1

15.2

2.2

1.2 11.2
0.8 1 .

0.2

0.6

1.4

0.3

0.8
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ULCER OF STOMACH AND DUODENUM

The geographical distribution of peptic
ulcer is an epidemiological puzzle. Marked
variations are reported in the relative fre-
quency of gastric and duodenal ulcers in
different populations. Morbidity data from
many countries presented in a recent re-
port (WHO, 1966-b) show that in some
parts of Africa (e.g., Burundi, Sierra Leone,
Tanganyika), Asia (e.g., Japan and Singa-
pore), and South America (e.g., Ecuador)
gastric ulcers outnumbered duodenal ulcers.
In the series from Caracas and Mexico City
duodenal ulcers were much more numerous,
while in certain European countries (e.g.,
southern England and Switzerland) the two
kinds of peptic ulceration were about
equally frequent. Mortality rates also show
considerable variation. In 1963, for ex-
ample, the death rates from gastric ulcer of
males in 22 countries ranged from 12.6 per
100,000 population in Japan to 1.6 in Vene-
zuela, and the rates for duodenal ulcer, also
for males, ranged from 8.5 in Scotland to
0.4 in Venezuela. In this report the data
refer only to fatal ulcers; however, death
rates differed by city sufficiently to justify

the suggestion that careful studies of inci-
dence might be undertaken.

Gastric ulcer (540) accounted for 258
deaths and duodenal ulcer (541) for 169
deaths in the total material of the 12 cities.
(Deaths from gastrojejunal ulcer (542), of
which there were only two, are included
with other diseases of the digestive system.)
For both gastric and duodenal ulcers, mor-
tality of males exceeded that of females, the
age-adjusted death rates per 100,000 popu-
lation in the combined data being 4.8 and
2.1, respectively, for gastric ulcer and 3.8
and 0.8, respectively, for duodenal ulcer,
and in each city for both types mortality
of males was higher than that of females.
While age-adjusted mortality from both
types of ulcer, by sex, varied from city to
city (Table 115 and Figure 83), the data
should be interpreted with caution because
some of the rates are based on small num-
bers. The two main features are the varia-
tion in the ratio of mortality from gastric
ulcer to that from duodenal ulcer and the
high death rate from the former type in
Bogotá. In San Francisco and the two cities

.TABLE 115. .Annual Age-Adjusted Death Rates from Ulcer of Stomach and Ulcer of Duodenum per
100,000 Population at Ages 15-74 Years, by Sex, in Each City, 1962-1964

City

Bogotá ..............
Bristol ..............
Cali ...............
Caracas.............
Guatemala City......
La Plata............
Lima .............
Mexico City.........
Ribeirao Préto.......
San Francisco........
Santiago ............
Sao Paulo...........

Ulcer of
stomach

Total

11.2
2.0
2.9
2.7
2.1
3.5
3.8
3.8
1.8
1.4
3.9
2.3

Male

12.8
3.4
4.2
4.7
2.4
5.6
7.0
5.0
3.3
2.3
5.4
3.6

Female

10.0
0.7
1.9
1.1
1.9
1.6
1.0
2.9
0.3
0.6
2.7
1.1

Ulcer of
duodenum

Total

0.6
2.2
1.1
0.8
1.4
1.7
2.4
3.1
4.0
3.4
1.8
3.1

Male

1.1
4.5
1.5
1.3
2.8
2.7
5.2
5.0
4.2
5.3
3.8
5.0

Female

0.2
0.4
0.7
0.4
0.3
0.8
0.1
1.7
4.0
1.7
0.2
1.4

Ratio of
ulcer of
stomach

to ulcer of
duodenum

18.7
0.9
2.6
3.4
1.5
2.1
1.6
1.2
0.4
0.4
2.2
0.7
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Chapter XII. Diseases of Digestive System

FImi. 83. Annual Age-Adjusted Death Rates from
Ulcer of Stomach and Ulcer of Duodenum per
100,000 Population at Ages 15-74 Years, by Sex,
in Each City, 1962-1964
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in Brazil duodenal ulcer was responsible
for higher death rates than was gastric
ulcer; the ratios of gastric ulcer mortality
to duodenal ulcer mortality of both sexes
were 0.4 in San Francisco and Ribeirao
Preto and 0.7 in Sáo Paulo. In Bristol and
Mexico City the ratio was close to 1, while
in the other seven Latin American cities the

q ratio varied from 1.5 in Guatemala City to
18.7 in Bogotá.

Mortality from gastric ulcer in Bogotá
(11.2 per 100,000 population) was eight
times the lowest rate (1.4 in San Francisco);
however, the other 10 cities differed com-
paratively little, all the rates falling in the
range from 1.8 per 100,000 population -in
Ribeiráo Preto to 3.9 in Santiago. For
duodenal ulcer the death rates ranged from
0.6 per 100,000 population in Bogotá to
4.0 in Ribeiráo Préto, but the differences

4 between the cities could be attributed en-
tirely to sampling variations.

The diagnostic evidence on which the
unusually high mortality, from gastric ulcer

in Bogotá is based has been evaluated. In
about half the deaths assigned to this cause
the evidence was not good. Of the 51 deaths
in which this was the only assigned cause
an autopsy had been performed in only 5;
there had been a recent laparotomy in an
additional 11 and recent radiological exam-
ination of the gastrointestinal tract in an-
other 9. For 26 of the deaths, however,
the diagnosis depended either on examina-
tions conducted more than one year before
death or on unsupported clinical opinions,
or no records could be found other than the
death certificate. In fatal cases the condi-
tion most likely to be mistaken for gastric
ulcer is probably cancer of the 'stomach.
Mortality from this disease was also un-
usually high in Bogotá (Chapter VI), and
confusion between these two diseases might
have occurred even though the net errors
may have been small.

The situation regarding diagnosis is also
of interest in Mexico City but for the op-
posite reason, namely, that mortality from
gastric cancer was unusually low compared
with that in other cities. In the sample
from Mexico City there were 19 deaths in
which gastric ulcer was the only cause; in
10 of these the diagnosis had been estab-
lished at autopsy, recent laparotomy, or
recent radiological examination of the gas-
'trointestinal tract, but among the other 9
deaths there could have been some "missed"
cases of gastric cancer. Since the diagnosis
of malignant disease had not been confirmed
in 26 per cent of the 47 deaths assigned
in Mexico City to gastric cancer, some of
these, by the same token, might have been
benign gastric ulcer. However, on the as-
sumption that errors in diagnosis had all
been in one direction and that all 9 deaths
assigned to ulcer but lacking confirmatory
evidence were to be reassigned to cancer, the
death rate from gastric cancer would be
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198 Patterns of Urban Mortality

increased only from 6.8 to 8.1 per 100,000
population, or to the same rate as for San
Francisco.

Perforation of the ulcer was mentioned
in 63 of 144 deaths from duodenal ulcer
and in 72 of 208 deaths from gastric ulcer
when those deaths in which ulcer was the
only assigned cause are considered. The
relative frequency of perforation in deaths
from both types of ulcer was similar in
males and females within the limits of sam-
pling variation. Nor did the data for the
individual cities show any striking depar-
tures from the general experience in this
respect.

Garrido-Klinge and Peña (1959) suggest
that gastric ulcer is unusually common at
high altitudes, and they quote an incidence
of 0.4 per cent among miners in the Peruvian
Andes. Gastric ulcer outnumbered duodenal
ulcer by 20 to 1 in their series from Hospital
Obrero in Oroya, situated 12,240 feet above
sea level. They consider that "the Andean
native may combine a series of special con-
ditions which make the gastric mucosa more
vulnerable to ulceration and likewise more
prone to bleed."

Support for this view comes from Colom-
bia, where mortality from gastric ulcer is
reported to be much higher in the Andean
areas (which would include Bogotá) than
in the areas on the Atlantic coast or in the
Cauca Valley (where Cali is situated),

whereas mortality from duodenal ulcer
varies much less in the different depart-
ments of the country (IX Congreso Pan-
americano de Gastroenterología, 1964).
These observations agree with the present
findings of a higher death rate from gastric
ulcer in Bogotá than in Cali. There are
also other indications of a possible relation-
ship with altitude. Thus, of 56 persons
whose deaths were attributed to this cause
(weight of 4 or more) in Bogotá, 37 had
been born in high-altitude areas, 14 of them
in places higher than 10,000 feet. In Lima,
of 29 persons who died from gastric ulcer,
10 had been born in the high Andes (and,
incidentally, another 4 had come from
Japan).

Reference is made in Chapter VI to the
very high frequency of blood group O in the
indigenous population of the Americas, and
the association of gastric ulcer with blood
group O is now accepted as well established
(Buckwalter, 1965). However, the associa-
tion between blood group O and duodenal
ulcer is even stronger, so that the unusual
ratio of gastric to duodenal ulceration in
the deaths from Bogotá is unlikely to be
explained by reference to blood group
frequencies.

The data, though inconclusive, point to
the need for further research to elucidate
the epidemiology of peptic ulcer in relation
to the various factors mentioned.

THREE ABDOMINAL CONDITIONS

The abdominal conditions considered in
this section are appendicitis (550-553),
abdominal hernia (560-561), and intestinal
obstruction without mention of hernia
(570). The age-adjusted death rates for
these conditions are given by city in Table

114 without distinction by sex. For none of
them was there any definite indication
that the mortality, adjusted for age, differed
in males and females either in the total
experience or in any one city, with the
possible exception of abdominal hernia in
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Caracas, where no male deaths but 10 fe-
male deaths occurred.

The aggregate mortality for the three
conditions is shown in Figure 84. There
is a sixfold relation between the highest
(12.2 per 100,000 population in Bogotá) and
the lowest (2.1 in Bristol) of the death

' rates adjusted for age. The levels of mor-
tality in Mexico City (10.8 per 100,000
population) and in Santiago (9.6) were also
high, whereas the rate in San Francisco
(3.4) was second to the low rate in Bristol.
The remaining cities had rates which dif-
fered only slightly, ranging from 4.9 in
Ribeirao Preto (based on only 3 deaths)
and 5.2 in Guatemala City to 7.2 in La
Plata.

When the death rates from the separate
conditions are examined, it is seen that the
high rate in Bogotá was largely due to
hernia and intestinal obstruction, while in
Santiago appendicitis was relatively more
important.

' No data are available on the incidence of
these abdominal conditions in the 12 cities.
Almost all fatal cases are surgical emer-

.~ gencies, and the observed level of mortality
in a population will thus be strongly in-
fluenced not only by incidence but also by

FIG. 84. Annual Age-Adjusted Death Rates
from Three Abdominal Conditions per 100,000
Population at Ages 15-74 Years, in Each City,
1962-1964
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those factors which largely determine the
outcome, such as the age and general condi-
tion of the patient, the stage at diagnosis,
the skill of the surgeon, and the quality of
nursing.

When the data for the two cities in which
mortality was highest (Bogotá and Mexico
City) are compared with those for the two
cities with the lowest rates (Bristol and
San Francisco), the latter are seen to have
the more favorable rates, both in younger
persons (15-44 years) and in older persons
(45-74 years). The aggregate rates per
100,000 population for the three abdominal
conditions were as follows:

Bogotá and Bristol and
Mexico City San Francisco

15-44 years 4.3 0.5
45-74 years 30.4 12.3
Mortality from cancer of the colon was

low in Bogotá and Mexico City as compared
with that in Bristol and San Francisco
(Chapter VI). To some extent this finding
might be explained by incomplete diagnosis,
death being assigned to intestinal obstruc-
tion in the absence of surgical or autopsy
evidence. In the age group 65-74 years,
for example, there were in Bogotá and
Mexico City 15 deaths from intestinal ob-
struction and only 10 deaths from cancer
of the colon. In Bristol and San Francisco
there were also 15 deaths from the former
cause but 66 deaths from colon cancer.

From the information on the individual
questionnaires it appears that for 9 of the
15 deaths in Bogotá and Mexico City and
for 2 of the 15 deaths in Bristol and San
Francisco the reason for the obstruction was
never fully established. If these "unex-
plained" intestinal obstructions had all been
due to colon cancer, the death rate from
cancer of colon in this age group in the first
two cities would have been doubled, whereas
the rate in the other two cities would have
been increased by only 3 per cent.

__
-
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GASTROENTERITIS AND ULCERATIVE COLITIS

The numbers of deaths from gastroen-
teritis (571) and from chronic enteritis
and ulcerative colitis (572) in the combined
data were 206 and 102, respectively. The
death rates are given for each city in Table
114. One-third of the deaths assigned to
gastroenteritis occurred in Guatemala City,
while Bogotá and Mexico City together ac-
counted for 41 per cent of the remainder.

The age-specific death rates based on the
total material were higher in females than
in males in all age groups, the differences
being least marked in the age group 45-64
years. In most cities the age-adjusted death
rate for females was higher, though often
only marginally so, than the rate for males.

Guatemala City had the highest death
rate (11.4 per 100,000 population). The
rates in Bogotá (5.1), Cali (3.5), and Mex-
ico City (4.2) were also high. Bristol (0.0)
and San Francisco (0.2) had the lowest
rates. The other cities had rates from 0.7
to 2.2 per 100,000 population.

Gastroenteritis might be regarded as an
unsatisfactory diagnosis for the cause of
death in adult life.. Presumably many of
the deaths attributed to this category were
in fact caused by specific infections, intoxi-

cations, malignant neoplasms, or other well-
defined pathology, but definite proof was
lacking. Presumably also there would re-
main some deaths which would present the
clinical features of the syndrome of gastro- L
enteritis and in which even after full inves-
tigation a more definitive diagnosis would
still be impossible.

There were 145 deaths in which gastro-
enteritis was the only cause assigned; of
those deceased persons, 29 (20 per cent) had
been autopsied without any more specific
pathology being revealed. Another 37 (26
per cent) had been hospitalized, but no more
definite cause was found.

Deaths from chronic enteritis and ulcera-
tive colitis were more evenly distributed
between the cities than those from gastro-
enteritis. Death rates from chronic enteritis
and ulcerative colitis by age for males and
females, based on the combined data, were ,
similar, and in no city was the difference
in the mortality of the sexes significant.
Age-adjusted death rates per 100,000 popu-
lation ranged from 0.6 in Lima and Sao
Paulo to 3.0 in Guatemala City. The simi-
larity in the levels of mortality by city -
distinguishes this cause of death from the
less specific category of gastroenteritis.

CHOLELITHIASIS AND CHOLECYSTITIS

Of the diseases afflicting both sexes gall-
bladder. disease is one of the few which
caused a higher mortality in females than
in males. Cholelithiasis and cholecystitis
(584, 585) caused 381 deaths in the 12 cities,
of which 269 (71 per cent) occurred in fe-
males. Adjusted for age, the death rate for

females (6.4 per 100,000 population) was r
twice the rate for males (3.2); this excess
mortality of females was seen in 10 of the
cities. Only in Bristol and Ribeirao Preto +,
were the death rates higher for males, and
in both cities the rates are based on small
numbers. The sex differential in mortality t
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is probably a direct consequence of the
difference in the incidence of the disease in
males and females. In the Framingham
study, for example, women were found to
develop gallbladder disease twice as fre-
quently as men (Friedman et al., 1966).

The age-specific rates for males and fe-
males based on the total material are shown
in Figure 85. For the 40-year span 35-74
years, both curves rise steadily with age
and in each age group the female rate is
about twice the rate for males. In the
age-groups below 35 years the disparity is
unusually large. In the 12 cities there was
only 1 male death from 15-24 years of age,
compared with 10 female deaths.

The age-adjusted death rates from chole-
lithiasis and cholecystitis for each city are
shown in descending order of the female
death rates in Figure 86. The death rate
was high in Santiago for both males and
females (8.2 and 20.3 per 100,000 popula-
tion, respectively). In the following seven

FIG. 85. Annual Age-Specific Death Rates from
Cholelithiasis and Cholecystitis and from Malig-
nant Neoplasms of Biliary Passages per 100,000
Population from 15-74 Years, by Sex, in 12 Cities,
1962-1964

AGE GROUP IY YEARS

cities the female death rates varied from 9.4
in Bogotá to 4.8 per 100,000 population in
Caracas, and for the last four cities the
death rates for females were very low. The
reasons for the variation in these death
rates is not known.

A higher mortality among females com-
pared with males is seen not only for benign
diseases of the gallbladder but also for
malignant neoplasms of the biliary pas-
sages. The age-adjusted death rates in the
12 cities for this form of cancer are also
shown in Figure 86. Mortality from ma-
lignant neoplasms of the biliary passages
among females was highest in Santiago, the
city with the highest death rate from cho-
lelithiasis and cholecystitis. The next seven
cities, with intermediate death rates from
cholelithiasis and cholecystitis, had inter-
mediate rates from malignant neoplasms
of the biliary passage, while San Francisco
and Bristol had low rates from both malig-
nant and nonmalignant diseases of the
biliary tract.

In Santiago there were 15 deaths from

FiG. 86. Annual Age-Adjusted Death Rates
from Cholelithiasis and Cholecystitis and from
Malignant Neoplasms of Biliary Passages per
100,000 Population at Ages 15-74 Years, by Sex, in
Each City 1962-1964
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cholelithiasis and cholecystitis of females at
ages from 15-44 years and 9 to 11 deaths in
Bogotá, Cali, and Mexico City. In Bristol
none and San Francisco one such death oc-
curred, compared with an expected number
of 5.6 if the rates in the combined data had
applied in those two English-speaking cities.
There is thus a suggestion that the higher
mortality in some cities is present at younger
ages as well as throughout the age span.

Age-specific death rates from malignant
and nonmalignant conditions of the biliary
passages in the combined experience are
shown in Figure 85. The death rates from
both conditions are much higher for females
than for males. At younger ages in both
sexes the death rates from the benign condi-
tions are distinctly higher than from the

malignant neoplasms, but it is remarkable
how similar the two rates become at older
ages in males as well as in females. The fre-
quent association of gallstones and gall-
bladder cancer in the individual clinical t
records is referred to in Chapter VI; the
inference that there is causal connection
seems inescapable. Thus, the two notable -
features of mortality from gallbladder dis-
eases are, first, the relatively high death
rates from the benign diseases in several s
cities in persons under 45 years of age and,
second, the correlation in mortality from
malignant neoplasms of the biliary passages
with mortality from cholelithiasis and cho-
lecystitis at older ages from 45-74 years.
Further investigations are needed for an
understanding of the causative factors.

i.

4



Chapter XIII

Diabetes Mellitus

The clinical features of fatal diabetes dif-
fered in the cities, and a remarkable range
in mortality was found. Diabetes proved
to be one of the causes frequently assigned
by the medical referees in association with
other diseases. This may be taken as an in-
dication of the difficulty of selecting one
underlying cause when diabetes coexists
with another serious condition. Medical
certifiers must often be confronted with the
same problem. Analysis of a large sample
of death certificates for 1955 from the
United States, for example, showed that

diabetes was mentioned as a contributory
cause nearly one and a half times as often
as it was given as the underlying cause
(Guralnick, 1966). Through the use of a
weighting system the contribution of dia-
betes to the total mortality was more clearly
revealed. The effect of the weighting sys-
tem is considered in Chapter XVI. Although
diabetes was not among the leading causes
of death, being responsible for 1,136, or 2.6
per cent of all deaths in the 12 cities, these
several aspects justify a detailed examina-
tion of the data.

DEATH RATES IN EACH CITY

Since the differences between the male
and female age-adjusted death rates were
not statistically significant, mortality from
diabetes for males and females combined
has been analyzed without distinction of
sex, in order to provide more stable rates
on which to base the comparisons between
cities (Table 116 and Figure 87). The
deaths from diabetes in each city and the
age-specific and age-adjusted rates are
shown separately by sex in Appendix 13.

The highest rate, in Mexico City, was
almost twice the next highest rate, in Cara-
cas, and more than eight times the lowest
of the 12 rates, in Bristol. Five Latin
American cities had rates which were closely

FIG. 87. Annual Age-Adjusted Death Rates
from Diabetes Mellitus per 100,000 Population at
Ages 15-74 Years, in Each City, 1962-1964
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TABLE. 116. Annual Age-Adjusted Death Rates
from Diabetes Mellitus per 100,000 Population at
Ages 15-74 Years, by Sex, in Each City, 1962-1964

City Total Male Female

Bogotá ............. 10.0 10.2 9.8
Bristol ............... 4.4 3.0 5.3
Cali ................. 8.1 5.3 10.3
Caracas .............. 19.7 17.9 20.5
Guatemala City ....... 18.6 19.1 18.0
La Plata ............. 15.3 15.1 15.5
Lima ................ 15.3 14.8 15.8
Mexico City .......... 37.6 41.3 34.8
Ribeirao Prto ........ 14.3 10.6 18.0
San Francisco ....... 8.6 8.4 8.8
Santiago ............ 13.2 14.0 12.7
Sáo Paulo ............ 16.0 13.1 18.8

similar, approximately 15 per 100,000 popu-
lation (La Plata, Lima, Ribeiráo Préto,
Santiago, and Sao Paulo). Bogotá, Cali,
and San Francisco had lower rates, although
all were higher than the rate in Bristol.
Mexico City at one extreme and Bristol at
the other seem to differ markedly from all
the other populations. Mortality was con-
sistently high in each age group in Mexico
City and low in Bristol throughout the age
span (Table 117 and Figure 88).

Studies of diabetes have shown that crude
death rates are low, especially for young
populations like those in Latin America.
Entmacher and Marks (1965), presenting
age-adjusted death rates for 1958-1960 for

FIG. 88. Annual Age-Specific Death Rates from
Diabetes Mellitus per 100,000 Population from 15-
74 Years, in Each City,* 1962-1964
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*Excluding Ribeirao Preto.

17 countries, showed that the United States
had one of the highest rates and England
and Wales one of the lowest, with the rate
for Venezuela, the only Latin American
country included, slightly lower than that

TABLE 117. Annual Age-Specific Death Rates from Diabetes Mellitus per 100,000 Population from 15-74
Years, by Sex, in Each City, 1962-1964

City
Total (years)

15-24

12 cities ........ 0.5

Bogotá ......... 0.6
Bristol..
Cali ......... 0.4
Caracas ........ 0.4
Guatemala City. 0.5
La Plata ....... 0.7
Lima .......... 0.3
Mexico City.... 1.8
Ribeirao Preto..: -
San Francisco...
Santiago .......
Sao Paulo......

25-34135-44

1.6 4.5

1.5 2.7
1.3 -
1.7 1.1
1.7 2.1
1.5 8.1
2.9 3.8
0.8 4.0
3.4 13.8
0.7 -
4.9 5.5
0.7 4.3
0.8 4.5

Male (years)

45-54 55-64 65-74 15-24 25-34 35-44 45-54 55-64 65-74

18.9

11.2
4.6

10.9
19.4
30.9
12.4
20.1
56.6
18.1
12.0
18.6
11.7

63.8 1 133.7 1 0.5 1 2.1

42.3
12.8
39.8

102.4
54.8
70.5
65.6

179.6
4.4

25.8
62.1
67.5

96.3
57.8
63.2

190.2
194.5
152.1
150.5
278.4
198.1
65.5

114.8
193.2

1.0
0.9

1.4

2.8

1.2

3.2
3.2
5.4
0.8
4.9
1.6
5.5
1.6
0.6

4.9 1 19.9

3.9

2.2
1.3

10.3
0.6
2.8

18.6

3.3
4.3
6.8

12.0
6.0

10.1
20.4
36.2
15.5
24.0
60.3
18.3
12.8
20.5
8.7

55.7

^36.1
12.6.
21.1
96.9
61.7
59.0
50.6

178.8
22.6
25.8
61.6
47.2

124.5

112.0
28.5_

-38.2-
145.5
160.2
152.2
163.3
320.6
143.9
64.4

121.8
163.5

15-24 25-34

0.4 1.2

1.0 1:8
- 2.7
- 3.1

0.8

0.7
0.9
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Female (years)

f.í

65-7435-44

4.0

1.6

3.0
6.3
6.7
5.2
9.6

7.6
4.3
2.2

45-54 55-64

17.9 70.8

10.6 46.6
3.2 13.0

11.6 56.8
18.4 106.6
26.6 49.5
9.5 81.6

16.5 78.6
53.6 180.2
17.9 65.2
11.2 25.8
17.2 62.4
14.9 88.3

1Á

140.3

86.5
-76.3
81.7

214.2
218.2
152.0
140.4
252.2
250.8
66.4

110.3
217.0

0.4
0.8
2.1

4.2

1.0

- -1 -- -- - -
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for the United States. However, compar-
able data from this Investigation indicate
that most of the Latin American cities have
higher age-adjusted death rates from dia-
betes than Bristol and San Francisco.

In the combined data the age-specific
death rates for males and females increased
rapidly with age, from less than 1 per
100,000 population at ages 15-24 years to
more than 120 at ages 65-74 years. Al-
though the age-adjusted death rates for
males and females, both in the combined
data and in the separate cities, were not
significantly different, this apparent simi-
larity did not extend throughout the age
span studied. In the age groups 15-54 years
male death rates were slightly higher than
those of females, but from 55-74 years
mortality of females was slightly higher
than that of males. The sex differentials,
though not large even in the combined
data, were probably operative in several
cities. The excess mortality of males in
the earlier age groups is well marked in
Mexico City (Figure 89).

FIo. 89. Annual Age-Specific Death Rates from
Diabetes Mellitus per 100,000 Population from
15-74 Years, by Sex, in Bristol and Mexico City,
1962-1964

RELIABILITY OF DIAGNOSIS

In view of the unusually high death rate
in Mexico City, all questionnaires with dia-
betes assigned as a cause of death, whether
the only cause or in conjunction with other
causes, have been scrutinized to assess the
evidence for the diagnosis. Three categories
of diagnostic reliability were defined, as
follows:

1. Established diagnoses: Clinical find-
ings typical of a recognized complication of
diabetes (diabetic coma, hypoglycemic
coma, gangrene of extremities, Kimmelstiel-
Wilson syndrome) with supporting labora-
tory data quoted in the record.

2. Reasonable diagnoses: Clinical find-
ings well documented but no laboratory
data quoted in the record.

3. Doubtful diagnoses: Insufficient clini-
cal information without laboratory data or
with statement on death certificate only.

These criteria are similar to those adopted
by Moriyama and his colleagues (1958)
to assess the diagnostic quality of death
certification in a sample of deaths from the
State of Pennsylvania.

The results of the review of 330 question-
naires With diabetes given a weight as a
cause of death from Mexico City are given
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206 Patterns of Urban Mortality

in Table 118. The diagnosis of diabetes was
regarded as established in 77.0 per cent, as
reasonable in another 10.6 per cent, and as
open to question in the remaining 12.4 per
cent.

The proportion of deaths with an estab-
lished diagnosis was higher when diabetes
had been given the full weight of 6 on final
assignment compared with that when dia-
betes had been given lesser weights. These
latter deaths, of course, contributed less
to the total mortality from the disease than
did the former; taking account of this, 80
per cent of the total death rate from dia-
betes in Mexico City was based on estab-
lished diagnoses, while 10 per cent of the
total depended on deaths in which the diag-
nosis was doubtful. Although a comparison
is not strictly appropriate, it may be men-
tioned that Moriyama et al. (1958), after
inquiries regarding death certificates in

TABLE 118. Reliability of Diagnosis of Diabetes
Mellitus According to Type of Assignment, with
Percentages, in Deaths at Ages 15-74 Years, in
Mexico City, 1962-1964

Reliability of diagnosis
(percentage)

Type of assignment Num-
of diabetes ber

Total Estab- Reason- Doubt-
lished able ful

Total............ 330 100 77.0 10.6 12.4

Only cause
assigned*...... 206 100 84.0 10.2 5.9

Assigned with
other causes t 124 100 65.3 11.0 23.7

*Weight of 6.
tWeight of less than 6.

Pennsylvania, concluded that only in 42.6
per cent of those deaths certified to diabetes
would the diagnosis have been classed as
established. That the death rate from dia-
betes mellitus in Mexico City was unusually
high seems incontestable.

FREQUENCY OF DIABETES IN THREE CITIES

L

A high death rate may be the result of a
high prevalence or a high case fatality, or
a combination of both. The literature con-
tains many reports on the prevalence of
diabetes estimated from population surveys
in different countries. Direct comparisons
of the findings are often not possible be-
cause of differences in methodology, in the
definition of diabetes, and in the age struc-
ture of the surveyed populations. Surveys
that are comparable appear to indicate in
general a prevalence of 1 to 3 per cent in
adult populations.

It seems highly likely that diabetes, es-

sentially a disturbance of enzyme systems,
has a genetic basis, and several possible
genetic lesions have been postulated (Best,
1966). Of particular interest, therefore, in
connection with the high mortality in Mex- _
ico City are some recent reports of a very
high prevalence of diabetes among North
American Indians, ethnically related to the
indigenous population of Mexico. Stein and
his colleagues (1965) found that 10 per cent
of Cherokee Indians over the age of 33 years
were known to be diabetic and another
14.3 per cent had impaired glucose toler-
ance. Miller et al. (1965) found the preva-
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lence of diabetes (known or unrecognized)
to be even higher (30 per cent) among the
Pima Indians of Arizona. A general popula-
tion survey conducted by the National In-
stitute of Nutrition in Mexico City re-
vealed a higher prevalence at ages 40 to
70 years than has been reported from other
countries (Zubirán and Chavez, 1964). The
authors stress the need for energetic public
health measures to deal with the problem.
The lines on which such action might be
developed are well established (WHO,
1965).

Reporting on a world-wide study of con-
genital malformations, Stevenson et al.
(1966) remarked that maternal diabetes
appeared to be frequent among the mothers
confined in two large maternity hospitals
in Mexico City.

There are indications in the present ma-
terial also that diabetes was much more
prevalent in Mexico City than in Bristol or
in San Francisco. The frequency of diabetes
among deaths from other causes gives an
approximate index of prevalence in the

i living population. As would be expected,

the frequency increases with age and in
each age group the frequency is higher in
females (Table 119). In the four age-sex
groups the highest frequency was in Mexico
City.

More refined estimates of prevalence have
been made following the model proposed
by Moriyama and Chiang (1967). Based
on theoretical considerations of competing
risks of death, they derive an expression
for the number of cases of a chronic dis-
ease in a population of known size. This
requires only that the proportion of persons
having the disease but dying from other
causes, the number of deaths from the dis-
ease, and the specified population, be
known. Substantially similar results were
obtained. The estimated numbers of cases
of diabetes in the effective populations at
risk in each city, calculated by their
method, are given by age group and sex
in Table 120. The number of deaths in
each city from any cause with a history
of diabetes was used to obtain the death rate
per 100 cases of diabetes. This rate was
higher among males than among females in
both age groups in each city. An increase in

TABLE 119. Number of Deaths from Other Causes with History of Diabetes Mellitus, with Percentages,
at Ages 35-54 Years and 55-74 Years, by Sex, in Bristol, Mexico City, and San Francisco, 1962-1964

City

Bristol .....................
-, Mexico City................

San Francisco..............

Bristol.....................
Mexico City................
San Francisco..............

35-54 years 55-74 years

Diabetes

Deaths I Number | Percentage Deaths

Diabetes

Number | Percentage

Male

420
757
517

2
22
13

0.5
2.9
2.5

2,009
912

1,796

36
72
98

1.8
7.9
5.5

Female

254
553
309

5
28
10

2.0
5.1
3.2

1,361
973
986

54
83
65

4.0
8.5
6.6

--- 1
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TABLE 120. Estimated Number of Cases* of Diabetes Mellitus, Deaths from All Causes with History
of Diabetes, and Deaths per 100 Cases at Ages 35-54 Years and 55-74 Years, by Sex, in Bristol, Mexico
City, and San Francisco, 1962-1964

35-54 years 55-74 years
Deaths Deaths

Cuy EstiatedDtyes Estimated Estimated
ycases Per 100 cases Per 100

Number cases Number ases

Male

Bristol ............... 421 6 1.4 994 60 6.0
Mexico City ........... 2,908 67 2.3 2,902 176 6.1
San Francisco......... 1,596 21 1.3 2,878 137 4.8

Female

Bristol................ 1,784 7 0.4 2,919 109 3.7
Mexico City........... 5,964 69 1.2 4,307 212 4.9
San Francisco......... 2,272 19 0.8 3,824 113 3.0

*Estimated number of cases by formula of Moriyama and Chiang (1967).

the death rate with age is seen affecting both
sexes in each city. Bristol and San Fran-
cisco have similar rates in each age-sex
group, but that in Mexico City is slightly
higher in each comparison.

The estimates of prevalence will be af-
fected by under-reporting of diabetes, which
no doubt occurred in all three cities. More-

over, the extent of under-reporting was
probably not the same in each city. Never-

theless, the data suggest that the high mor-
tality in Mexico City compared with that in
Bristol and San Francisco results in part
from a higher prevalence and in part from a
higher death rate among diabetics.

CLINICAL FEATURES OF DIABETES IN TWO CITIES

In the two cities with the highest and
lowest death rates, Mexico City and Bristol,
there were, respectively, 543 and 184 deaths
with a history of diabetes. At younger
ages, from 15-44 years, the number of such
persons in Mexico City was 49, of whom
20 died in diabetic coma and 5 from other
recognized complications of the disease,
compared with 1 death from coma in Bristol
and 2 from causes other than diabetes.

However, the disparity between the cities
in mortality over the 60-year span is prin-
cipally due to deaths at ages 45-74 years,
since 9 out of 10 deaths assigned to diabetes

in Mexico City occurred at older, not
younger ages.

Deaths with a history of diabetes can be
grouped according to whether diabetes was:
(1) the sole cause of death assigned, or
(2) assigned by the medical referees in con-
junction with other causes, or (3) not as-
signed as a cause of death. In the first
group were deaths due to diabetic coma,
Kimmelstiel-Wilson syndrome, or other
recognized complications of diabetes. Dia-
betes in the second group of deaths was
regarded as either the most probable or a
less probable underlying cause, depending
on the weight given to it by the referees.

.t
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TABLE 121. Deaths with History of Diabetes Mellitus According to Assignment of Cause, with Percent-
ages, at Ages 45-74 Years, in Bristol and Mexico City, 1962-1964

Bristol Mexico City
Assignment of cause of death to diabetes

Number Percentage Number Percentage

Total with history ....................... 181 100 494 100

Only cause assigned ....................... 16 8.8 181 36.6
Diabetic coma ......................... 5 2.8 76 15.4
Kimmelstiel-Wilson syndrome ........... 6 3.3 70 14.2
Other complications .................... 5 2.8 35 7.1

Assigned with other causes ................. 69 38.1 117 23.7
Arteriosclerotic heart disease ............ 45 24.9 40 8.1
Cerebrovascutlar lesions ................. 10 5.5 21 4.3
Other heart or circulatory ............... 5 2.8 20 4.0
Other causes .......................... 9 5.0 36 7.3

Not ass(qned ............................. 96 53.0 196 39.7
Death assigned to:

Arteriosclerotic heart disease .......... 29 16.0 51 10.3
Malignant neoplasms ................ 33 18.2 38 7.7
Cerebrovascular lesions .............. 9 5.0 22 4.5
Other causes ......................... 25 13.8 85 17.2

In the third group were deaths in which the
presence of diabetes was considered co-
incidental.

Deaths with recorded diabetes at ages
45-74 years grouped in this way show
marked differences between the two cities
(Table 121). In Bristol 9 per cent of deaths
of diabetics presented the classic complica-
tions compared with 37 per cent in Mexico
City, indicating an excess of uncontrolled
diabetes in the latter city, as was found at
younger ages. Conversely, diabetes as a

M coincidental disease was relatively rather

more frequent in Bristol than in Mexico
City, indicating a higher proportion of dia-
betics with their disease under control in
the former city. Bristol has a higher pro-
portion in the second group. This results
from the association of diabetes with ar-
teriosclerotic heart disease, since the contri-
butions of the other three subgroups shown
in the table are similar in the two cities.
That the association should occur more
frequently in Bristol is not surprising in
view of the higher mortality from arterio-
sclerotic heart disease in that city.

DIABETES AND OTHER CAUSES OF DEATH

The total number of weighted deaths
i, from diabetes was 1,136, but the disease

was mentioned on the final assignment of
causes in 1,610 deaths, being the only as-
signed cause in 760 and one of two or more
causes in the remaining 850 deaths. In
other words, diabetes stood unambiguously

(t as the fatal disease ir less than half of the

deaths for which it appeared on final as-
signment. In this respect it was unique
among the causes of death in this material.
When assigned in combination with other
diseases diabetes received on the average
slightly less than one-half the total weight
of 6 given to each death, indicating that
the medical referees frequently regarded



210 Patterns of Urban Mortality

the associated condition as the most likely
cause and diabetes as a less likely cause.
The weighting system ensured that the total
contribution of diabetes to mortality was
more adequately assessed; it would other-
wise have been underestimated.

The tendency for diabetes to be assigned
in combination with other causes was
equally strong in males and females. Thus,
of 694 male deaths with mention of diabetes
on final assignment, it was the only assigned
cause in 321 (46 per cent), compared with
439 (48 per cent) of 916 female deaths.
The likelihood of diabetes being the only
assigned cause of death decreased with age
(Table 122). The gradient is not regular,
there being a marked increase in the fre-
quency with which diabetes appears as one
of two or more causes in the older age
groups.

There are differences to be seen also
between cities in the relative frequency
of diabetes occurring as the sole assigned
cause and in combination with other dis-
eases (Table 123). In Bristol only in 20
per cent of deaths with diabetes mentioned
on final assignment was no other cause
assigned, compared with more than 60 per
cent in Bogotá, Guatemala City, and Mexico
City. (If the proportions in Table 123 are
adjusted for age, the changes that follow
are slight-for example, the percentage in

TABLE 122. Deaths with Diabetes Mellitus as
the Only Assigned Cause and Associated with Other
Causes at Ages 15-74 Years, with Percentages, in 12
Cities, 1962-1964

Percentage with diabetes
Deaths

Age group with
(years) diabetes Only Assigned

assigned Total assigned with other
cause causes

15-34 .... 45 100 73.3 26.7
35-44 .... 71 100 71.8 28.2
45-54 .... 251 100 51.4 48.6
55-64 .... 571 100 46.4 53.6
65-74 .... 672 100 42.0 58.0

TABLE 123. Deaths with Mention of Diabetes
Mellitus on Final Assignment and with Diabetes
Mellitus as the Only Assigned Cause of Death, with
Percentages, at Ages 15-74 Years, in Each City,
1962-1964

City

Guatemala City.....
Bogotá ..............
Mexico City..........
Caracas ..............
Lima ................
La Plata.............
Sao Paulo............
Cali .................
Ribeirao Préto........
Santiago .............
San Francisco........
Bristol ...............

Deaths with diabetes as a cause

Only assigned cause

Number Number Percentage

122
66

330
131
165
165
205

72
32

135
101
86

78
42

206
73
80
70
78
27
11
45
33
17

63.9
63.6
62.4
55.7
48.5
42.4
38.0
37.5
34.4
33.3
32.7
19.8

Bristol increases from 20 to 21 and the per-
centage in Mexico City remains unchanged.)

Assignment of diabetes as the sole cause
was made when death was clearly due to
one of the classic manifestations of the
disease, the most common being diabetic
coma and Kimmelstiel-Wilson syndrome.
Consequently, the proportion so assigned r
measures in an approximate way the ade-
quacy of control of the disease in a popula-
tion.

The three cities with the highest propor-
tions (Bogotá, Guatemala City, and Mexico
City) are also the three cities situated at -)
the highest altitudes. People living at high +

altitudes exhibit metabolic and structural
adaptations to the lower oxygen tension.
Picón-Reátegui (1966) found lower blood
glucose levels and flatter glucose tolerance
curves in healthy adult males living at i?
4,540 meters when compared with those .
living at sea level. The effects of very
high altitude on diabetic subjects do not
appear to have been studied. It is con-
ceivable that the subjects run a greater risk
of developing episodes of acid-base imnbal-

-
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ance or that coma once established is more
difficult to treat. Deaths from diabetic
coma were more frequent in these cities
than in Bristol and San Francisco, which
are situated at sea level. Death in hypo-
glycemic coma, though not common any-
where, was also recorded more often in
the three high-altitude cities than in the
two latter cities, and this also might be
regarded as indicative of greater difficulty
in bringing under control the level of blood
sugar in patients at higher altitudes.

However, a more plausible interpretation
of these results would be to attribute them
to contrasts in the adequacy of diagnostic
and treatment services. In three cities

(Cali, Caracas, and Lima), one situated
at sea level and the others at fairly low
altitudes, the frequency of diabetic coma
was relatively almost as great as in the
three high-altitude cities. The present
material was not designed to elucidate the
effect, if any, that altitude may have on the
clinical course and management of diabetes.
Prevalence surveys and case fatality studies
would be needed for that purpose. Never-
theless, the mortality differentials are real
and they plainly indicate the necessity of
control measures. If indeed the disease is
more severe at high altitudes, the argument
for appropriate community action to deal
with it is further strengthened.

DIABETES AND ARTERIOSCLEROTIC HEART DISEASE

In the experience of the Joslin Clinic
(Marks, 1965), by far the most common
cause of death among diabetic patients was
arteriosolerotic heart disease. Among known
diabetics in Bristol at ages 45-74 years this
was also the case (Table 121).

The converse relationship as seen in each
city is analyzed in Table 124, which gives
the number of deaths with larteriosclerotic
heart disease assigned as a cause, whether
alone or in conjunction with other causes,
and the number of these deaths which oc-

TABLE 124. Death Assigned to Arteriosclerotic Heart Disease* and Number and Percentage with
i History of Diabetes Mellitus in Two Age Groups from 15-74 Years, by Sex, in Each City, 1962-19o4

City

12 cities.........

Bogotá ..........
Bristol..........
C lali ............
Caracas .........
Guatemala City..
La Plata ........
Lima ...........
Mexico City.....
RibeirAo Preto...
San Francisco....
Santiago ........
Slio Paulo.......

"d *Any weight.

Male

15-74 years

Deaths

4,058

202
784
192
283

87
386
248
239

53
859
267
458

Diabetes

Num- Per-
ber cent-

age

290 7.1

1 0.5
32 4.1
15 7.8
15 5.3
6 6.9

26 6.7
22 8.9
45 18.8
3 5.7

78 9.1
23 8.6
24 5.2

15-54 years

Deaths

989

68
142
63

103
33

103
67
62
13

148
46

141

Diabetes

Num- Per-
ber cent-

age

39 3.9

2 1.4
2 3.2
1 1.0
2 6.1
2 1.9
8 11.9
8 12.9

8 5.4
2 4.3
4 2.8

55-74 years

Deaths

3,069

134
642
129
180

54
283
181
177

40
711
221
317

Diabetes

Num- Per-
ber cent-

age

251 8.2

1 0.7
30 4.7
13 10.1
14 7.8
4 7.4

24 8.5
14 7.7
37 20.9
3 7.5

70 9.8
21 9.5
20 6.3

Female

15-74 years

Diabetes

Deaths
Num- Per-
ber cent-

age

2,068 254 12.3

176 11 6.2
373 44 11.8
102 8 7.8
152 14 9.2

38 2 5.3
141 20 14.2
115 15 13.0
151 28 18.5

35 2 5.7
353 49 13.9
199 28 14.1
233 33 14.2

15-54 years

Diabetes

Deaths
Num- Per-
ber cent-

age

321 31 9.7

55 2 3.6
27 2 7.4
33 2 6.1
32 1 3.1
10 1 10.0
13 4 30.8
23 3 13.0
31 7 22.6

5 1 20.0
30 7 23.3
23 1 4.3
39 - -

55-74 years

Diabetes

Deaths
Num- Per-
ber cent-

age

1,747 223 12.8

121 9 7.4
346 42 12.1

69 6 8.7
120 13 10.8
28 1 3.6

128 16 12.5
92 12 13.0

120 21 17.5
30 1 3.3

323 42 13.0
176 27 15.3
194 33 17.0

211
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curred in diabetic subjects. The two causes
were more often associated at older ages
(55-74 years) than at younger ages (15-54
years) in both sexes and, in each age group,
more often in females than in males. These
tendencies are seen in the separate cities,
and such departures from the general pat-
tern as do occur could be attributed to sam-
pling fluctuations (Table 124). It may be
noted that the proportions tend to be higher
in Mexico City than elsewhere, particularly
in older males.

Up to the age of 55 years, 4 per cent of
males whose death was due wholly or in
part to arteriosclerotie heart disease were
known to be diabetic, compared with 10
per cent of females in the same age range.
At ages 55-74 years the association occurs
more frequently in both sexes. The relation-
ship seen in these data between clinically
manifest diabetes and death from arterio-
sclerotic heart disease has also been demon-
strated by Epstein et al. (1965-b) to hold
between hyperglycemia on glucose chal-
lenge and prevalence of coronary heart
disease. In studying the community of
Tecumseh, Michigan, they found a highly
significant association between blood sugar
levels and coronary heart disease among
men, particularly at older ages. This asso-
ciation had appeared to be independent of

the association between coronary heart dis-
ease and blood cholesterol levels and blood
pressure.

Despite the amount of information avail-
able to them, the medical referees often
found it impossible to select a single cause
of death. As explained in Chapter XVI,
the combination of diabetes and arterio-
sclerotic heart disease was one of the most
troublesome.

The numbers of questionnaires in which
arteriosclerotic heart disease was assigned
as a cause are given in two groups (Table
125). In the first were those in which the
medical referees had no doubts about select- -
ing this as the sole cause of death (weight of
6) and, in the second, those in which they
were unable to do so and thus assigned
arteriosclerotic heart disease in conjunction
with some other cause. When arteriosclero-
tic heart disease was assigned as the only
cause of death, the frequency of diabetes
was quite similar to that seen in the corre-
sponding age-sex group for all deaths not
due to diabetes in San Francisco (Table
119). However, when the medical referees
were unable to indicate a single cause ofi,
death and assigned arteriosclerotic heart
disease in conjunction with some other
cause, the frequency of diabetes was about
four times as high in each age-sex group,

TABLE 125. Deaths Assigned to Arteriosclerotic Heart Disease and Number and Percentage withtf
Record of Diabetes in Two Age Groups from 15-74 Years, by Sex, in 12 Cities, 1962-1964

e«A I~ Total | Only assigned cause* | Assigned with other causet _

group Total Diabetes Diabetes Diabetes
(years) Total tal beTotal b

Number I Percentage Number Percetage Number 1Percentage

Male

989 39 3.9 1 679 12 1 1.8 1 3101 27 8.7 i,
3,069 251 8.2 1,935 70 1 3.6 1,134 181 16.0

Female

15-54...
55-74. . .

15-54...
55-74...

31 9.7
223 12.8

155
831

6
37

3.9
4.5

166
916

25 15.1
186 20.3

321
1,747

*Arteriosclerotic heart disease with weight of 6.
tArteriosclerotie heart disease with weight of 1, 2, 3, 4, 5.

�ra
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and higher in females and in older persons.
These data suggest that fatal arterioscle-
rotic heart disease can be differentiated into
two groups; in one of these the presence of
diabetes is coincidental, while in the other
it is significantly associated. The first group
is about twice as large as the second group
among males throughout the age range, but
in females the numbers in the two groups
are about equal.

The epidemiological characteristics of
fatal arteriosclerotic heart disease as seen
in this material present several points of

difference between the sexes (Chapter V).
Points of distinction appear also in the
relationship of that disease to diabetes.

The main finding regarding diabetes mel-
litus is the unusually high mortality in

Mexico City. Adjusted for age, the death

rate in this city (37.6 per 100,000 popula-
tion) was more than eight times the lowest
rate (4.4), in Bristol. Comparison of the

material from Mexico City with that from
Bristol and San Francisco indicated that

the prevalence of the disease may be much
higher in the former city. Collateral evi-

dence supports this finding, and possibly
the higher prevalence may have a genetic
basis. However, the disparity in mortality
is only partly explained by higher pre-
valence. Comparison of the clinical features
as well as the mortality data suggests that
the death rate in those with diabetes is

probably higher in Mexico City than it is in
Bristol. Further studies of prevalence and
case fatality are recommended in order both

to elucidate in greater detail the observed
mortality differentials and to provide a

sound basis for control programs.



Chapter XIV

Other Diseases

Reference to certain other diseases, in-
cluding nutritional deficiencies and mental
disorders, will complete this account of
adult mortality. Although the individual
diseases were not among the leading causes

of death, the data point to certain notable
geographical variations which deserve com-'
ment. The causes are considered in the-
order of their appearance in the Interna-
tional Classification of Diseases.

BENIGN AND UNSPECIFIED NEOPLASMS

There were in the total material 174
deaths assigned to benign and unspecified
neoplasms (210-239). Male deaths num-
bered 66, of which the largest number (11)
occurred in Sáo Paulo. There were more
female deaths (108) than male deaths, and
Lima, with 21, had the largest number.
Of the 174 deaths, 104 were due to benign
neoplasms (210-229) and 70 to neoplasms
of unspecified nature (230-239). The most
frequent of the fatal benign neoplasms were
those involving the brain or other parts
of the nervous system (223) ; they were
responsible for 42 of the total. Similarly,
of the neoplasms of unspecified type those
involving the brain and nervous system ac-
counted for 50 out of 70 deaths. Tumors
of the brain are considered in Chapter VI.

Of the remaining 62 benign and 20 un-
specified neoplasms involving other parts of

the body the most frequent were uterine
fibromyomas (214), which were responsible
for 26 deaths. At least 1 death, but neverf
more than 4, were recorded in eight of thee

cities. No deaths from this cause occurred
in Bristol, Ribeiráo Preto, San Francisco,
or Santiago. The next most frequent type
was benign neoplasms of the ovary, which
caused 8 deaths. The remaining 48 fatal ;

neoplasms arose in a variety of organs*
and apparently in a random fashion from
city to city.

Mortality from benign and unspecified
neoplasms therefore presented no remark-_
able features, and deaths were so few in
number, except for those from fibroids,t
that even if some had in fact been mis-
takenly classified as to malignancy, the
effect on the death rates from malignant
neoplasms would have been negligible. '-

214

1
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DISEASES OF THE THYROID GLAND

Deaths assigned to diseases of the thyroid
gland (250-254) numbered 62 in the com-
bined material, with 57 among females and
only 5 among males. Of the female deaths
41 were due to thyrotoxicosis (252), 9 were
caused by myxedema (253), and 5 resulted
from simple or nontoxic goiters (250, 251).
There were 2 deaths from Hashimoto's dis-
ease (254).

The death rate of females from all thy-
roid diseases increased with age, from 1.0
per 100,000 population at ages 25-34 years
to 5.9 in the oldest age group, and the age-
adjusted death rate based on the total

experience was 1.4 per 100,000 population.
The highest rate was recorded in Bogotá
(4.1 per 100,000 population) and the lowest
in La Plata (0.2). Cali (with a rate of 3.2)
was second to Bogotá, and Guatemala City
(2.5) was in third place.

The difference in the level of mortality
between Bogotá and Cali, on the one hand
(3.9 per 100,000 population, based on 25
deaths), and the nine cities with low rates
(0.8 per 100,000, also based on 25 deaths),
on the other hand, is considerable and sta-
tistically significant.

NUTRITIONAL DISEASES AND ANEMIAS

Avitaminoses and other metabolic dis- such as lipidosis, hemochromatosis, and
eases (280-289) accounted for 164 deaths in other unusual metabolic disorders, caused
the 12 cities, while 94 deaths were assigned 15 deaths, of which 5 occurred in San Fran-

, to anemias (290-293). Both in the total ex- cisco. The most important single category
perience and in the separate cities these (286) is the one comprising malnutrition,
two groups of causes did not show any which may or may not be attributed specifi-
significant differences in the mortality of cally to protein lack, and multiple deficiency
males and females when adjusted for age. states.

The detailed breakdown of the group of The striking feature of the data (Table
t avitaminoses and other metabolic diseases 126 and Figure 90) is the high level of

in the total material was as follows: mortality from nutritional diseases in Gua-

Death.s temala City. Indeed, 45 per cent of all
Beriberi (280) 1 these deaths occurred in this one city. Cali,
Pellagra (281) 6 Mexico City, and Santiago, although their
Nutritional deficiency rates were well below that of Guatemala

states (286) 134 City, also had death rates significantly
Obesity (287) 5 higher than the five cities with the lowest
Gout (288) 3
Gout (288) 3 ther metablie dis (289rates (Bristol, Caracas, La Plata, SanOther metabolic diseases (289) 15

Francisco, and Sao Paulo).
As causes of death, specified single At younger ages (15-44 years) the mor-

vitamin deficiencies were rare and so were tality from nutritional deficiency diseases
J obesity and gout. Other metabolic states, in Guatemala City was 2.6 per 100,000

Chapter XIV. Other Diseases 215
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TABLE 126. Annual Age-Adjusted Death Rates
from Nutritional Deficiency Diseases and Anemias
per 100,000 Population at Ages 15-74 Years, in
Each City, 1962-1964

City

Bogotá ..............
Bristol...............
Cali .................
Caracas ..............
Guatemala City......
La Plata.............
Lima ................
Mexico City..........
Ribeiráo Préto........
San Francisco........
Santiago .............
Sao Paulo............

Nutritional
deficiency
diseases Anemias

(280-286) (290-293)

1.7
0.4
3.4
0.4

11.1
0.1
1.1
2.3
0.5
0.2
2.1
0.4

1.9
0.9
1.6
0.5
3.5
0.7
1.3
0.8
0.7
0.7
0.9
1.0

FIo. 90. Annual Age-Adjusted Death Rates
from Nutritional Deficiency Diseases and Anemias
per 100,000 Population at Ages 15-74 Years, in
Each City, 1962-1964
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population, and it rose progressively with
age to reach 85.9 per 100,000 population
at ages 65-74 years. The death rates for

males and females in this population were
similar in each age group. Of the total
deaths assigned to this cause in Guatemala
City close to one-half (48.5 per cent) were
based on autopsy findings, and in another
23.6 per cent of the cases death occurred
after a period of hospital observation, us-
ually less than 48 hours. The high adult
mortality from malnutrition in this city
is therefore well documented. Severe pro-
tein-calorie malnutrition in adults, clini-
cally resembling kwashiorkor in children,
is commonly seen in the hospitals of Gua-
temala (Viteri and Galindo, 1964).

The numbers of deaths assigned to the
several categories of anemia in the com-
bined experience of the 12 cities were as
follows:

Pernicious anemia (290)
Iron-deficiency anemia (291)
Other specified anemias (292)
Unspecified types (293)

13
4

44
33

Of the deaths from pernicious anemia 6
occurred in Bristol, whereas none occurred
in Caracas, Lima, or Ribeiráo Pr8to. Other
specified types of anemia included familial
acholuric jaundice, hemolytic anemias, and
aplastic anemias. The deaths assigned to
this composite category occurred seemingly
at random, with at least 2 deaths in each
city except Ribeiráo Preto, where there was
1; the largest number (8) occurred in Lima.
The deaths falling into the residual cate-
gory, on the other hand, were most frequent
in Guatemala City (13), Bogotá (5), and
Cali (4).

si
MENTAL DISORDERS

In the combined experience of the 12
cities 624 deaths, or 1.4 per cent of all
deaths, were attributed to mental disorders;
however, of these, 454 were due to alco-

holism and alcoholic psychoses, which are
considered in Chapter IX. Other mental
disorders were the cause of 78 deaths of
males and 92 deaths of females, and of

t

4-

s

o
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these 170 deaths 54 were due to schizo-
phrenic disorders (300) and 47 to senile
and arteriosclerotic psychoses (304-306),
with the remaining 69 deaths assigned to a
variety of causes, including such conditions
as manic-depressive psychosis, involutional
psychosis, paranoia, drug addiction, and
mental deficiency. Age-adjusted death rates
from three groups of causes in each city
are given in Table 127. Despite the small
number of deaths on which these rates are
based, the diata are of interest because of
the close similarity of the rates from the
two main causes (schizophrenia and senile
psychoses) in most of the cities. However,
Bristol appeared to be exceptional in having
a higher rate than the other cities for senile
psychoses, and in Guatemala City and
Mexico City the rates from schizophrenia
were unusual. There was more variation
to be seen in the death rates from the group
of other mental disorders. The relatively
high rate in Guatemala City from the
residual group was due mainly to unspeci-
fied psychoses (309), while in Mexico City,

TABLE 127. Annual Age-Adjusted Death Rates
from Schizophrenia, Senile Psychoses, and Other
Mental Disorders per 100,000 Population at Ages
15-74 Years, in Each City, 1962-1964

City

Bogotá ...........
Bristol ...........
Cali ..............
Caracas ...........
Guatemala City....
La Plata..........
Lima .............
Mexico City.......
Ribeirao Préto.....
San Francisco.....
Santiago ..........
Sao Paulo.........

San Francisco, and

Other
mental

disorders
Schizo- Senile (301-303,
phrenia psychoses 308-321,

(300) (304-306) 323-326)

0.4
0.2
0.4
0.5
2.4
0.4
0.5
2.3
0.9
0.3
0.4
0.3

0.2
1.5
0.2
0.6
0.6
0.5
0.6
0.7
0.1
0.6
0.4
0.2

0.2
0.7
0.7
0.6
2.2
1.2
0.2
1.7
1.6
1.9
1.5
0.2

Santiago the most im-
portant cause within the group was mental
deficiency (325). Although the reasons for
these variations are not known, the rules
applied to determine the normal residence
of persons dying in long-term institutions
may affect the comparisons.

DISEASES OF THE CENTRAL NERVOUS SYSTEM

Numerically the most important causes
of death among the diseases of the central
nervous system were cerebrovascular ac-
cidents, which are considered in Chapter V,
together with other cardiovascular diseases.
Age-adjusted death rates from multiple
sclerosis (345), paralysis agitans (350),
epilepsy (353), and motor neurone diseases
(356, 357) showed no significant sex dif-
ferentials in mortality either in the indi-l
vidual cities or in the total experience of
the 12 cities; the rates for males and fe-
males combined are thus given in Table
128.

Multiple Sclerosis

There were 29 deaths from multiple
sclerosis in the total material. At least 1
death occurred in every city except Cali
and Ribeiráo Preto, the largest number
being 6 in Bristol. Four cities are located
outside the tropical zone (Bristol, La Plata,
San Francisco, and Santiago), and the death
rate in their combined experience (0.7 per
100,000 population) is more than twice the
combined rate (0.3 per 100,000 population)
in the eight tropical cities. Although the
numbers of deaths are small and the dif-
ference could well have arisen by chance,
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TABLE 128. Annual Age-Adjusted Death Rates
from Four Diseases of the Central Nervous System
per 100,000 Population at Ages 15-74 Years, in
lach City, 1962-1964

Motor
City Multiple Paralysis neurone

sclerosis agitans Epilepsy diseases
(345) (350) (353) (356, 357)

Bogotá ......... 0.6 0.7 1.2 0.5
Bristol .......... 1.2 2.2 1.0 1.0
Cali ............ - 0.4 5.8 0.5
Caracas .......... 0.2 0.4 2.4 0.8
Guatemala City... 0.5 0.8 7.9 0.8
La Plata ......... 0.3 1.3 1.0 0.8
Lima ........... 0.2 0.7 1.8 0.5
Mexico City ...... 0.5 0.7 5.9 0.7
Ribeirao Préto.... - -- 7.6 0.6
San Francisco.... 0.7 0.6 0.7 0.9
Santiago ......... 0.5 2.5 4.0 1.1
Sao Paulo ........ 0.2 - 2.6 0.5

when the death rate from multiple selerosis
is plotted against the mean daily tempera-
ture an inverse relationship is seen; to this
extent the data support the findings of
others, among them Kurland (1952), who
have drawn attention to the relationship
between geography and mortality from this
disease.

Paralysis Agitans

Deaths assigned to paralysis agitans num-
bered 79 in the total material. Mortality
increased rapidly with age, from 0.1 per
100,000 population at ages 15-44 years to
14.2 at ages 65-74 years. The highest age-
adjusted death rates were in Santiago (2.5
per 100,000 population) and Bristol (2.2 per
100,000 population), based on 14 and 26
deaths, respectively, while no deaths were
recorded in the two Brazilian cities.

In both Santilago and Bristol there was
a significant excess of deaths at ages 55-74
years compared with the combined experi-
ence of all cities. The observed and ex-
pected deaths were as follows:

Observed
Bristol 26
Santiago 11

Expected
10.2
5.3

In addition, half the deaths at younger
ages (15-44 years) occurred in Santiago.

Epilepsy

In the 12 cities 244 deaths were assigned
to epilepsy and over half of these occurred
in three cities-Cali (40), Guatemala City
(49), and Mexico City (41). By contrast,
in Bristol and La Plata there were only 5
deaths each and 4 in San Francisco. The
age-adjusted death rates varied from 0.7 per
100,000 population in San Francisco to 7.9
in Guatemala City (Figure 91). In the
total material the age-specific rates show a
tendency to increase slightly with age, from
2.8 per 100,000 in the youngest to 4.6 in
the oldest group, but the difference even
between these extremes is small. Epilepsy
is thus one of the few causes of death with-
out a decided age differential. In the cities
with the highest rates (Cali, Guatemala
City, Mexico City, and Ribeiráo Preto)
the excess mortality compared with the
total experience occurred throughout the
age span.

In the strict sense epilepsy is the name
give to a syndrome, not to a disease sui gen-
eris; ideally a diagnosis of idiopathic epi-
lepsy should therefore not be made until

FIa. 91. Annual Age-Adjusted Death Rates
from Epilepsy per 100,000 Population at Ages 15-
74 Years, in Each City, 1962-1964
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other recognizable causes of the syndrome
can be excluded. To do so may require an
autopsy in the most difficult cases and prob-
ably, at the very least, adequate investiga-
tion in a hospital in all cases. In the four
cities with the highest mortality (Cali,
Guatemala City, Mexico City, and Ribeirao
Preto) there were 114 deaths (out of 140
weighted deaths) in which epilepsy was the
only cause given on final assignment. Of
those deceased persons, 14 had been autop-
sied and another 76 had been examined in a
hospital during the last year of life. To that
extent, therefore, the high levels of mortal-
ity in these cities were adequately substan-
tiated from the clinical point of view.

Motor Neurone Diseases

Progressive muscular atrophy, amyotro-
phic lateral sclerosis, and other diseases of
the spinal cord accounted for 56 deaths in
the 12 cities. The age-adjusted death rates
in the several cities were remarkably simi-
lar, ranging from 0.5 per 100,000 population
in Bogotá, Cali, Lima, and Sáo Paulo to 1.0
in Bristol and 1.1 in Santiago. The death
rate was very low (0.2 per 100,000 popula-
tion) at ages 15-44 years, but it increased
to 4.0 per 100,000 population in the oldest
age group. Fatal cases of these compara-
tively rare diseases seem to have occurred
with the same frequency in the populations
studied.

NEPHRITIS AND NEPHROSIS

Nephritis and nephrosis (590-594) were
responsible for 684 deaths, or 1.6 per cent
of all deaths in the combined material. The
death rates by sex did not differ signifi-
cantly in any one of the six 10-year age
groups, and only in one city (San Francisco)

TABLE 129. Annual Age-Adjusted Death Rates
from Nephritis and Nephrosis per 100,000 Popula-
tion at Ages 15-74 Years, in Each City, 1962-1964

Level of City Rate
mortality

Very high Bogotá............. 28.6

Average Mexico City........ 14.0
Ribeirao Preto...... 11.9
Lima .............. 11.2
Santiago .......... 9.1
Guatemala City ..... 8.8
Caracas ............ 7.7
Sao Paulo.......... 7.5
Cali............... 6.7

Low La Plata ........... 4.2
San Francisco ....... 4.2
Bristol............. 2.3

did the age-adjusted mortality of one sex
differ significantly from that of the other.
Indeed, in six of the 12 cities the male rate
was slightly higher than the female rate,
while the reverse was noted in the other six
cities.

The range in level of mortality (Table
129 and Figure 92) is considerable, the

FIG. 92. Annual Age-Adjusted Death Rates
from Nephritis and Nephrosis per 100,000 Popula-
tion at Ages 15-74 Years, in Each City, 1962-1964
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highest rate of 28.6 per 100,000 population
in Bogotá being more than 12 times the
lowest rate of 2.3 per 100,000 population in
Bristol. Mortality in Bogotá was signifi-
cantly higher than that in any other city,
whereas Bristol, La Plata, and San Fran-
cisco had rates decidedly lower than those
in most of the Latin American cities. The
excessive mortality in Bogotá became pro-
gressively more marked with advancing
age. The ratio of the rate in Bogotá to the
rate in all cities increased from approxi-
mately 1 at ages 15-44 years to 2.6, 4.0, and
6.1 in successive 10-year age groups.

The questionnaires from this city in which
nephritis was given as the only assigned
cause of death or assigned in conjunction
with another cause have been examined to
determine the basis for the diagnosis.
There were 196 such questionnaires, and in
every case the same weight was given to
the attribute indicative of diagnostic reli-
ability as was given to the disease as a
cause of death. The results expressed as
percentages of the contribution to the total
mortality adjusted for age were as follows:

Autopsy evidence
Recent hospitalization
Recent laboratory tests
Clinical only or death

certificate only

6.4
18.5
41.9

33.2

Autopsy evidently played only a small
part in establishing the diagnosis in these
deaths and relatively few patients had been
examined in a hospital within a year of
death. Many more had been under the care
of private physicians, and for most of
these the results of recent laboratory tests
(such as blood chemistry and urinalysis)
were available. For approximately one-third
no record of corroborative investigations
could be traced. There would seem to be
no reason, however, why the diagnosis
should be doubted so far as those deaths,

which represent about two-thirds of the
total mortality, are concerned.

The death rate in Cali was less than
one-fourth of the rate in Bogotá. One might
reasonably expect diagnostic practices in
two cities in the same country to be similar.
Therefore, if there was a tendency for
nephritis to be overdiagnosed in Bogotá,
the same tendency could well have operated
in Cali. The disparity in death rates is
thus left unexplained.

Little if any correlation exists in the 12
cities between the level of mortality from
nephritis and nephrosis, on the one hand,
and either cerebral hemorrhage (331) or
hypertensive heart disease (440-443), on
the other. There does, however, appear to
be a relationship between the level of
nephritis mortality and the death rates
from rheumatic heart disease, including
rheumatic fever, in the Latin American
cities. The explanation might perhaps be
sought in the prevalence of streptococcal
infections in these populations.

As would be expected in adults, chronic
nephritis (592) was the usual form of
nephritis in these deaths, accounting for
81 per cent of the total assigned to the
group. Unspecified forms of nephritis (593)
represented 7 per cent, acute nephritis (590)
and nephrosis (591) were each the cause
in 5 per cent, and other types of renal
sclerosis (594) were responsible for 2 per
cent. The predominance of chronic nephri-
tis was evident in the data for each separate
city, being most marked in Bogotá, where
it caused 93 per cent of the nephritis deaths
compared with 80 to 82 per cent in the
other 11 cities. There were no deaths as-
signed to acute nephritis in Bristol or San
Francisco and only 1 each in Caracas and
Santiago. By contrast, from 10 to 15 per
cent of all nephritis deaths in Cali, Guate-
mala City, and Mexico City were due to the
acute form of disease.
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PROSTATIC ENLARGEMENT

Benign hyperplasia of the prostate (610)
was responsible for 133 deaths, or 0.5 per
cent of all male deaths in the 12 cities.
Even in the oldest age group, 65-74 years,
deaths from this cause accounted for only
1.3 per cent of all deaths among males.
The numbers in each city and the death
rates, both age-specific and age-adjusted,
are given in Appendix 13.

The numbers of deaths were not large
in any city, ranging from 3 in Ribeirao
Pr8to to 16 in Sáo Paulo, while the age-
adjusted rates per 100,000 population var-
ied from 1.6 in Bristol to 6.2 in Bogotá.
None of the differences between the age-
adjusted mortalities of the several cities
were significant.

OTHER DISEASES OF THE GENITO-URINARY SYSTEM

Diseases, other than nephri
and prostatic enlargement,
genito-urinary system (600-(
constituted a heterogeneous gr
gory the numbers of deaths we

Infections of kidney (600)
Calculi of urinary system

(602, 604)
Other diseases of urinary systeI

(601,603, 605-609)
Diseases of male genital organs

(611-617)
Diseases of female genital orgai

Salpingitis, pelvic cellulitis,
H endometritis, etc. (622-62

626, 630)
Uterine prolapse (631)
Other diseases (620, 621, 625

632-637)

The category with the la
<. of deaths includes diseases si

pyelonephritis, perinephric
similar infections involving
Renal and vesical calculi we
for 45 deaths.

Infections involving the ute
, tubes, and the pelvic peritc

tis, nephrosis, 21 deaths among females; and uterine pro-
affecting the lapse, 14 deaths. For the whole group the

609, 611-637) number of deaths in each city with the
oup. By cate- corresponding death rates, both age-specific
ere as follows: and age-adjusted, are given in Appendix
Maole Female 13. The number of male deaths varied from

68 104 4 in Ribeiráo Pr8to to 18 in La Plata and
the number of female deaths from 2 in

23 22 Ribeiráo Pr8to to 25 in Cali. The age-
m adjusted death rates for males were some-

26 8 what lower than the rates for females in
most cities. The mortality of males after

s - adjustment for age did not differ signifi-
cantly from city to city despite a range

24, from 2.0 per 100,000 population in Bristol
-- 21 to 6.0 in Santiago. The variation in mor-

- 14 tality of females was a little larger-from
13 2.1 in La Plata to 7.7 per 100,000 popula-

tion in Cali. The rates in Cali and Santi-
,rgest number ago were higher than those in La Plata and
ich as chronic Mexico City to an extent unlikely to have
abscess, and arisen fortuitously.
the kidney. Infections of the kidney (600) gave a

,re responsible slightly higher rate, adjusted for age, in
females (2.5 per 100,000 population) than

xrus, Fallopian in males (1.9), on the basis of the total
oneum caused experience, but the difference could be at-
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tributed to random sampling fluctuations.
Chronic pyelonephritis now being a well

recognized cause of hypertension, the data
were examined to see if there was any re-

lation between the mortality from chronic
infections of the kidney and hypertensive
heart disease. No such correlation can be
shown.

ARTHRITIS AND RHEUMATISM

In total, there were 89 deaths assigned
to arthritis and rheumatism, except rheu-
matic fever (720-727). Of these, 64 deaths
were due to rheumatoid arthritis (722).
This group of diseases caused more female
deaths than male deaths in a ratio of 3 to 1.
In all age groups the female death rate
was two to three times the male rate, and
the 'age-adjusted rates were 0.6 per 100,000
population for males compare.d with 1.5 for
females. The group is thus one of the few
causes of death to show this phenomenon.

In the separate cities the numbers of
deaths were small, and there were no sig-
nificant departures from the average ex-
perience in the level of mortality after
adjustment for age, except in Guatemala

City. In this population the age-adjusted
death rate of females (5.8 per 100,000 popu-
lation) was nearly four times the combined
rate for the 12 cities. It is highly un-
likely that this difference could have arisen
by random fluctuation. The rate in Guate-
mala City is based on 19 female deaths,
17 of them due to rheumatoid arthritis.
Nine of the 17 persons had been examined
in a hospital, and the diagnosis rested on
clinical findings in the remainder. Of these
deaths, in only 10 was rheumatoid arthritis
assigned by the medical referees as the
only cause of death, and a variety of other
conditions (heart diseases and other forms
of arthritis being the most usual) were re-
garded by them as a cause for assignment.

SYMPTOMS, SENILITY, AND ILL-DEFINED CONDITIONS

On occasion the medical referees assigned
a death to symptoms, senility, or ill-defined
conditions (780-795) or allotted part of
the total weight of 6 to one of these cate-
gories when the evidence on which to base
a definitive diagnosis was lacking wholly
or in part. The number of deaths in each
city .and the death rates are given in Ap-
pendix 13; for each city Figure 93 shows
the death rates, adjusted for age, by sex.

The use of these categories was unavoid-

able, as, for example, when the local team
indicated in a small number of instances
that the certifier was unreliable. Some legal
systems require a certifier to have recent
ante-mortem knowledge of the patient, but
in other countries a physician may certify
the cause of death even though his first
and only acquaintance with the deceased
occurred after death. If information on
prior medical care could not be obtained,
the diagnosis on the death certificate was

e

r
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FIG. 93. Annual Age-Adjusted Death Rates
from Symptoms, Senility, and Ill-Defined Condi-
tions per 100,000 Population at Ages 15-74 Years,
by Sex, in Each City, 1962-1964
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of doubtful value. Another reason for using
the categories of ill-defined conditions ap-
plied particularly in La Plata, where in
the event of sudden death ostensibly from

t natural causes medico-legal practice was to
dispense with an autopsy and rely on an
external examination only of the cadaver.

The special circumstances of Guatemala

City call for detailed consideration. The
law in Guatemala permits a death to be
certified by a police officer when there is
no medical attendant and provided the
death appears to have been due to natural
causes. Of the 3,422 deaths investigated
in Guatemala City 589 had been certified
by police officers. The proportions varied
with age and with sex (Table 130), being
higher at older ages and, in all age groups,
among females.

Although there was no physician in at-
tendance at the time of death, the patient
might still have received medical attention
for the fatal illness. The inquiries made by
the local team in the course of visits to
the home often resulted in data being ob-
tained from a hospital or a private physi-
cian, sufficiently precise to allow the cause
of death to be established. There were,
for example, instances of patients having
been discharged from hospitals with ad-
vanced malignant disease only two or three
weeks prior to death. The interviewers

TABLE 130. Deaths Certified by Police Officers with Result of Investigation at Ages 15-74 Years, by
Age Group and Sex, in Guatemala City, 1962-1964

Certified by police officer

Age group Total Total Result of investigation
(years). Total Total Cause obtained Cause remained unknown

Number Percentage Number Percentage P Number | Percentage

15-74.....

15-34 ....
35-54 ....
55-74 ....

15-74.....

15-34.....
35-54. ...
55-74.....

1,793

450
588
755

1,629

289
469
871

222

27
61

134

367

48
98

221

12.4

6.0
10.4
17.7

22.5

16.6
20.9
25.4

Male

186

23
51

112

Female

287

37 o
73

177

10.4

5.1
8.7

14.8

17.6

12.8
15.6
20.3

36

4
10
22

80

11
25
44

2.0

0.9
1.7
2.9

4.9

3.8
5.3
5.1
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obtained information regarding hospital,
clinic, or private physician care in nearly
one-half of the deaths (282 out of 589),
and 174 of the deceased persons had been
hospitalized during the last year before
death.

It is a tribute to the thoroughness of the
work of the local team that, of the deaths
certified by police officers, definite causes
could be assigned in 321 (54.5 per cent),
while only in 116 (19.7 per cent) were the
medical referees obliged to allot the total
weight to the ill-defined categories. In the
remainder, 152, or 25.8 per cent of all
nonmedically certified deaths, the medical
referees assigned the deaths partly to defi-
nite causes and partly to the ill-defined
categories (with 81 weighted deaths to the
ill-defined categories). While the propor-
tions of all deaths certified by police were
originally 12.4 per cent for males and 22.5
per cent for females, as a result of the In-
vestigation they were reduced to the point
that the deaths remaining due to unknown
causes amounted to 2.0 per cent for males
and 4.9 per cent for females. This illustrates
in a striking way how it is possible to
improve substantially the accuracy of mor-
tality data by utilizing additional sources
of information.

In Guatemala City, as in the other cities,
there were also some deaths certified by
physicians in which the causes were not
clear and which therefore had to be assigned
in whole or in part to the ill-defined group
of categories. The proportion so assigned
in this city, 42 of 2,833 medically certified
deaths, or 1.5 per cent, was similar to that
in several other cities. The relatively high
death rate from ill-defined causes in Guate-
mala City was thus due to the residuum of
deaths certified by police officers in which
no other information was obtained.

The age-specific death rates in the com-

bined material were slightly higher for
males than for females in every age group
from 25 years upward, and the age-adjusted
death rates were 12.1 and 9.4 per 100,000
population, respectively. The mortality of
males attributed to ill-defined causes consti-
tuted 1.7 per cent of the male death rate
from all causes, but the proportion for
females (2.1 per cent) was slightly higher.
This proportion varied only slightly in the
different age-sex groups.

In the total material from the 12 cities
there were 816 weighted deaths assigned to
these categories, 425 among males and 391
among females. The detailed assignments
within the group were as follows:

Num- Per-
ber centage

Symptoms referable to:
Nervous system

special senses (780,781)
Cardiovascular and

lymphatic system (782)
Respiratory system

(783)
Gastrointestinal tract

(784, 785)
Other symptoms

(786-789)
Other ill-defined diseases

(790-793)
Senility without mention of

psychosis (794)
Unknown causes (795)

23

97

40

188

26

15

2.8

11.9

4.9

23.0

3.2 *

1.8

13 1.6
414 50.7

Deaths assigned to unknown cause with- t

out further specification accounted for half
of the total, and symptoms referablé to the
gastrointestinal tract (hematemesis, diar-
rhea, etc.) represented half of the remain-
der. Cardiovascular symptoms (precordial
pain, acute heart failure, etc.) made up
the only other sizable category. Of the
total 816 deaths, 29 per cent occurred in
one city (Guatemala City). and 13 per cent
in one other city (La Plata), while Cali
(12 per cent), Lima (10 per cent), and ,
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Mexico City and Sao Paulo (each with
9 per cent) supplied most of the remainder.
There were differences between the cities
in the relative frequency of the main cate-
gories of which the group was composed.
Thus, two-thirds of the deaths assigned
to gastrointestinal symptoms occurred in
Guatemala City, whereas half the deaths
assigned to cardiovascular symptoms were
concentrated in La Plata. Unknown cause
without further qualification was the cate-
gory used for two-thirds or more of these
deaths in Cali, Lima, and Sao Paulo.

In Caracas and La Plata the age-specific
rates are closely similar in males and fe-
males at younger ages, but from 45-54
years upward the male rates exceed the
female rates in both cities. The disparity
in La Plata was particularly large in the
group 45-54 years. One may speculate that
this male excess, first becoming obvious in
middle life, in these two cities represents
unrecognized mortality from coronary heart
disease. In Guatemala City the opposite
occurs, the female rate exceeding that of
males in all age groups.

i'· The medical referees resorted to the use
of the ill-defined categories when making
the final assignment of cause in two quite
distinct ways. Of the total of 816 weighted
deaths in the group, the ill-defined catego-
ries were given as the only cause in 298
(36.5 per cent). These would be deaths
concerning which no reliable information
at all -had been obtained on which to base
a more definitive diagnosis; furthermore,

both medical referees independently decided
that for these deaths no other cause could
be assigned. In relation to the total deaths
included in the Investigation these repre-
sent a very small fraction (0.7 per cent),
and since 127 of them occurred in Guate-
mala City (116 under exceptional circum-
stances described) and 72 in La Plata, the
proportion in the other 10 cities (0.3 per
cent) is even smaller. In six cities (Bogotá,
Bristol, Lima, Ribeiráo Preto, San Fran-
cisco, and Santiago) there were fewer than
10 such deaths.

Nearly two-thirds of the total weights
to the ill-defined categories were, however,
assigned by the medical referees to deaths
for which one or both of them selected a
more definite diagnosis as being either the
most likely or a less likely cause of death
on the available evidence. Of the 518
deaths involved, representing 1.2 per cent
of all deaths, 112 occurred in Guatemala
City. Even here they account for only 3.3
per cent of all deaths, while in the other
cities the proportions range from 0.3 per
cent in Bristol to 2.4 per cent in Cali.

Excluding Guatemala City and La Plata
because of the special circumstances, the
number of deaths for which no useful infor-
mation was forthcoming was negligible.
The number for which inadequate informa-
tion was obtained is larger, but even in the
city with the highest proportion (Cali) 39
out of every 40 deaths could, in the opinion
of the medical referees, be assigned to some
definite cause.



Chapter XV

Changes in Assignments of Causes of Death'

The objective of the Investigation, as
stated earlier, was to study geographical
variations in mortality by age, sex, and
cause in a group of cities after eliminating
as far as possible differences resulting from
quality of medical certification, from vary-
ing coding practices, and from differing
concepts of disease processes. Once all
available information on the fatal illness
was obtained from hospitals, clinics, and
private physicians, the assignment of the
cause of death became more precise than
that based only on the death certificate.
The additional evidence used included re-
sults of clinical examinations, X rays, lab-
oratory examinations, electrocardiograms,
blood pressure, biopsies, and autopsies-
data which were not always used by the
physician certifying the cause of death. In
some instances the information may not
have been available to him and in others
he may not have consulted it when com-
pleting the medical certificate.

Central review of the assembled histories
on the deaths for all cities eliminated the
possibility of variations between cities as
the result of coding practices. Obviously,
opportunities for differences among the
cities still remain, particularly for differ-
ences related to availability of medical
care and to the quality of diagnosis and
medical records. Comparison of the mor-

' Prepared by Mary H. Burke.

tality statistics by cause, as derived from
information on the death certificate and as
determined also by the use of all other
available information, provides measures
of the interpretation and reliability which
can be attached to death certificate infor-
mation.

As has been previously stated, two ref-
erees independently assigned the underlying
cause for approximately half the deaths.
Each referee could indicate a single cause
of death, assigning it a weight of 3. If,
however, he believed there was some doubt
as to the underlying cause when two or
more possible causes were involved, he could
assign the death to two causes, indicat-
ing the more likely with a weight of 2 and
the less likely with a weight of 1. The
weights given by the two referees were
added to give a weight of 6 for each death.
A death could thus have only one cause
if both referees assigned the same single
cause, or as many as four causes if each
assigned two different causes. Deaths in
which clearly only one underlying cause
was involved, with the exception of cardio-
vascular diseases, were reviewed in the cen-
tral office without referral to the medical
referees, and the assignment was uniformly
made with a weight of 6. The method,
discussed in Chapter XVI, is mentioned
here to stress the point that the numbers
of deaths on final assignment do not repre-
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Chapter XV._Changes in Assignments of Causes

sent persons and that the numbers of deaths
shown by cause may not be integers. The
effects of rounding, at various stages, the
totals and subtotals of fractional deaths
are responsible for small discrepancies
among the various tables.

The assignments of causes might be com-
pared at three stages. The first which might
be considered is the classification made by
the national office responsible for preparing
statistics on mortality from information
on the death certificate. The second might
be the classification based on the same
information on the death certificate but
made by two experienced coders, who clas-
sified deaths from all cities in a standard-
ized way. This second classification was
made to eliminate immediately differences
which were the result of varying coding
practices in the countries. The third classi-
fication might be the composite assignment
of the two referees or of the central review,
based on all available information. To
measure the effect of obtaining additional
information not entered on the death cer-
tificate, classifications at the second and
third stages are used in this chapter. No
comparisons are presented using the first
classification, that made within the country
from the death certificate. Each country,
however, will be interested in comparing
the first with the second to judge the extent
to which its coding practices may vary
from a standard. Such results will be useful
in international comparisons of national
mortality data and in improving coding
methods.

The over-all effects of changes produced
by locating and using all clinical and lab-
oratory information pertaining to the last
illness of the deceased could be measured
by comparing the increase or decrease in
either deaths or death rates in each city.

- Deaths have been selected for comparison,

and the changes in deaths by cause or groups
of causes will correspond directly to the
changes in crude death rates. However,
changes in age-adjusted death rates may
not be in strict correspondence, since the
availability of additional information as
well as the involvement of multiple causes
may vary with age.

The causes uniformly assigned in all
cities by central coders on the basis of
death certificate information only will be
referred to as the original classification;
those assigned by the central reviewers
or the referees will be denoted as the final
assignment. For each city tabulations have
been prepared showing final assignments by
original classification for 74 causes or
groups of causes. Included among these
were 26 subdivisions for malignant neo-
plasms and 10 for cardiovascular diseases.
Appendix 17 presents by the 74 divisions
for each city and for the 12 cities combined
the number of deaths originally classified
to the cause, the number which was ex-
cluded as the result of the additional
information (that is, transferred to another
cause), the number added, and the final
number of deaths assigned.

Both original classifications and final
assignments were available for 42,648
deaths. (A group of 650 deaths from Mexico
City for which no death certificates were
received have been excluded from the com-
parison. Many of these deaths were, on
final assignment, due to accidents or vio-
lence.) Sixty-seven per cent, or 28,422
deaths, were in the same cause group on the
original and the final assignments. Clearly
the greater the number of cause groups, the
greater will be the opportunity for disagree-
ment. All were not necessarily in the same
specific three- or four-digit category of the
International Classification of Diseases, but
they did not shift among the 74 cause groups

�____�_����____ 227
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228 Patterns of Urban Mortality

TABLE 131. Number and Percentage of Deaths
with Final Assignment of Cause Differing from
Original Classification at Ages 15-74 Years, in Each
City, 1962-1964

City

Cali ...............
Guatemala City....
Mexico City.......
Santiago ...........
Bogotá ............
Sao Paulo.........
Ribeirao Préto.....
La Plata...........
Lima ..............
Caracas ............
San Francisco......
Bristol ............

Total
deaths

3,298
3,422
3,541
4,321
3,629
4,361
1,016
3,556
4,378
2,999
3,865
4,262

With chango in

With change in
classification*

Deathst Percentage

45.3
45.1
39.0
38.9
35.3
35.1
33.9
28.7
27.7
27.0
26.0
21.6

1,493
1,545
1,380
1,680
1,281
1,532

344
1,021
1,212

810
1,005

921

*Changes based on 74 causes or groups of causes.
tWeighted deaths to nearest integer.

FIG. 95. Changes between Original Classification
and Final Assignment of Cause per 100 Final
Assignments for Seven Groups of Causes at Ages
15-74 Years in 12 Cities, 1962-1964
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as a result of the additional information
obtained on the illness and death. By
city the percentages of deaths on which
there was agreement ranged from 55 in Cali
and Guatemala City to 78 in Bristol. Other

FIG. 94. Percentage of Deaths with Final As-
signment of Cause Differing from Original Classi-
fication* at Ages 15-74 Years, in Each City,
1962-1964

PER CENT
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MEXICO CITY

SANTIAGO

BOGOTA

SiO PAULO
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LIMA
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BRISTOL

Ti/ /

* Compariaons based on 74 causes or groups of causes.

cities with more than 70 per cent agreement
were San Francisco (74), Caracas (73),
Lima (72), and La Plata (71). Table 131
and Figure 94 show for each city the per-
centage of deaths for which the final assign-
ment differed from the original classifica-
tion. The cities are arranged by decreasing
order of the percentage change.

The 33 per cent of diagnoses which were
changed comprised shifts of assignments
among the various sites of malignant neo-
plasms, including those from less specific
and residual categories to the well-defined,
and changes from one type of heart disease
to another. In Appendix 17 the 74 cause
groups are arranged to show the changes in
broad groups: infective and parasitic dis-
eases, malignant neoplasms, cardiovascular
diseases, respiratory diseases, diseases of
the digestive system, maternal deaths, ex-
ternal causes, and others. Figure 95 shows
the changes in these broad groups between
the original classification of cause of death
and the final assignment, expressed as ratios
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Chapter XV. Changes in Assignments of Causes

per 100 final assignments.2 The changes are
divided into the following three parts:
(1) shifts between the divisions of the
same broad group; (2) exclusions from
the broad group (that is, the extent to
which the diseases in the group were ini-
tially overstated); and (3) additions to the

2The method of expressing change can be ap-
proached in several ways. If the data are to be
used to estimate death rates in other situations, it
might be desirable to express the changes in terms
of the original classifications. The final assignments
have been used here, since they are the basis of the
findings reported for the Investigation.

group (the extent to which the diseases in
the group were understated). Figure 96
presents for each of the cities, in the same
order as in Figure 94, the percentage of
final assignments originally classified to a
different one of the 74 cause groups, for
the same seven broad groups and a residual
group of other diagnoses. The bars in Fig-
ure 96 represent the total additions to the
separate cause groups, divided into changes
between categories within the same group
and additions from causes outside the group.

FIG. 96. Percentage of Final Assignments Not Included in Original Classification for Eight Groups
of Causes at Ages 15-74 Years, in Each City, 1962-1964
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INFECTIVE AND PARASITIC DISEASES

The number of deaths assigned to infec-
tive and parasitic diseases increased slightly
as a result of the Investigation in all but
two cities (Cali and Ribeiráo Preto). Final
assignments were 5 per cent greater than the
original, totalling 3,121 deaths compared
with an initial figure of 2,972. The abbre-
viated list of 74 cause groups includes six
divisions for this group of diseases. Seventy-
eight per cent of the deaths finally assigned
to infective and parasitic diseases were in
the same six divisions of this group on the
original classification. One per cent repre-
sented changes within divisions of the broad
groups and 21 per cent were added from
other groups of diseases. For every 100
deaths finally assigned, 16 additional deaths
had been transferred to other groups of
causes. By city the percentage agreement,
that is, the proportion of final assignments
for which no change was introduced from
the original, ranged from 49 per cent in
Bristol to 89 per cent in Lima.

Table 132 and Figure 96 give the number
and percentage of deaths added to the group

of infective and parasitic diseases in each
city. The variation was large, with the
greatest addition per 100 assignments oc-
curing in Bristol, the city with the small-
est number of deaths. Deaths from tuber-
culosis accounted for 68 per cent of the
deaths from infective and parasitic diseases.
In Ribeirao Preto, because the group of
deaths from infectious diseases was en-
larged by the high frequency of Chagas'
disease, the proportion from tuberculosis
was smallest-only 20 per cent. On the
other hand, in the two cities with the high-
est death rates from tuberculosis (Lima
and Santiago) the percentages were 88 and
83.

Sixteen per cent of deaths from tuber-
culosis were not originally certified to tuber-
culosis, and for every 100 deaths from
tuberculosis 10 were originally classified to
tuberculosis but changed on the review of
the total information. Approximately 35
per cent of the additions to tuberculosis
were transferred from respiratory diseases.
The largest percentage of additions to

TABLE 132. Number and Percentage of Final Assignments* to Infective and Parasitic Diseases and to
Tuberculosis Originally Classified to Different Causes at Ages 15-74 Years, in Each City, 1962-1964

City

12 cities..........

Bristol ...........
San Francisco ....
Guatemala City...
La Plata ..........
Mexico City......
Sao Paulo.........
Caracas ..........
Cali ..............
Bogotá ...........
Santiago ..........
Ribeirao Préto....
Lima .............

Infective and parasitic diseases

Final Additions Final
assignments Number Percentage assignments

3,121.0

49.1
77.9

308.5
104.9
241.2
287.6
179.5
401.4
236.8
385.6
193.1
655.4

679.6

24.9
28.5

104.5
35.4
68.4
74.7
41.8
85.4
47.2
74.6
24.7
69.5

21.8

50.7
36.6
33.9
33.7
28.4
26.0
23.3
21.3
19.9
19.3
12.8
10.6

*Excluding deathe without an original classification.

2,135.8

31.7
50.3

220.5
55.8

145.2
173.0
74.5

300.0
150.8
321.5
37.8

574.7

Tuberculosis

Additions

Number Percentage

332.8

14.5
14.3
58.2
15.5
30.7
25.8
7.7

53.2
16.6
45.2
7.1

44.0

15.6

45.7
28.4
26.4
27.8
21.1
14.9
10.3
17.7
11.0
14.1
18.8
7.7

h
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Chapter XV. Changes in Assignments of Causes

tuberculosis was observed in Bristol, the
city with the lowest death rate from tuber-
culosis, where 46 per cent of the final tuber-
culosis deaths had originally been classified
to other groups, principally the group of
respiratory diseases. The smallest percent-
age of additions (8) was in Lima, the city
with the highest death rate. Only 5 per
cent of the deaths originally classified to
tuberculosis in Lima were excluded on re-
view.

In Santiago, which also experienced a
high death rate from tuberculosis, the per-
centage of exclusions from the disease (18)
was greater than in the other cities and
slightly greater than the percentage of addi-
tions (14). Caracas was the only other city
in which deaths from tuberculosis decreased
as a result of additional information and the
review procedures.

Of the other infectious diseases which ap-
pear as separate divisions among the 74
cause groups, cardiovascular syphilis was
increased by 16 per cent, from 133 to 154
deaths, and other syphilis remained at about
the initial level. However, for each of the
two divisions there was agreement on origi-
nal and final assignment for less than two-
thirds of the deaths. The majority of the
additions to cardiovascular syphilis were
from other diseases of the heart.

Chagas' disease showed a slight decrease,
from 217 to 204 deaths. Forty-nine of the
deaths originally classified to Chagas' dis-
ease were transferred to other causes and

TABLE 133. Number of Deaths from Chagas'
Disease on Original Classification and on Final
Assignment at Ages 15-74 Years, in Seven Cities,
1962-1964

Number of deaths

Cty Original Final
classifi- Exclu- Addi- assign-
cations sions tions ments

Total.......... 217 49.1 35.7 204

Bogotá........ 2 0.8 0.8 2
Caracas........ 26 13.7 4.5 17
Guatemala City 5 1.0 3.5 8
La Plata....... 2 - 2.8 5
Ribeirao Préto.. 150 26.3 8.6 132
Santiago ....... 1 - - 1
Sao Paulo...... 31 7.3 15.5 39

36 were added from other causes. Deaths
from Chagas' disease occurred in 7 of the
12 cities, but in only 3-Caracas, Ribeirao
Preto, and Sao Paulo-were there more
than 8 deaths in the sample studied (Table
133).

Of the deaths excluded from Chagas' dis-
ease 78 per cent were assigned to other
cardiovascular diseases. The percentage
was almost 90 in Caracas and Sao Paulo
and 67 in Ribeiráo Preto, the city with the
highest death rate from Chagas' disease.
Similarly, more than 70 per cent of deaths
added to Chagas' disease on review were
transferred from cardiovascular diseases
and another 10 per cent were taken from
deaths classified under symptoms referable
to the cardiovascular system or under other
ill-defined conditions.

MALIGNANT NEOPLASMS

Malignant neoplasms, which as a group
were responsible for approximately one-
fifth of the deaths studied, were increased
by less than 5 per cent as a result of the

additional information, or from 8,423 deaths
to 8,803. Seventy-six per cent of deaths
finally assigned to malignant neoplasms not
only were originally in the same broad
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group but were in the same division of the
26 referring to malignant neoplasms. Six-
teen per cent of final assignments involved
changes from one site of malignant neo-
plasms to another, principally as a result
of the specific information obtained from
clinical, laboratory, and autopsy records.
Only 8 per cent of the final assignments
represented deaths transferred to malignant
neoplasms from another group of diseases,
and the exclusion rate was only 4 for every
100 final assignments.

By city the percentage of the final assign-
ments to malignant neoplasms which were
not originally classed to the same division
ranged from 14 in La Plata to 40 in Guate-
mala City (Figure 96). Changes made
within the group of malignant neoplasms
accounted for 9 per 100 final assignments in
La Plata and San Francisco and 26 in Cali.

Of the 26 divisions of malignant neo-
plasms only 4 had fewer deaths on the final
assignment than on the original classifica-
tion (Appendix 17). All but 1 of the 4 were
residual categories, which include certain
malignant neoplasms for which specific in-
formation was lacking. The exception was
cancer of the intestines, which was de-
creased in size in seven cities and increased
in five. The net changes for this site in
most cities were small, the only large de-
creases occurring in Santiago and Sáo
Paulo. The reductions in the three other
divisions of cancer were not surprising, since
these would originally have included deaths
with insufficient information on the death
certificate. Certainly for some of these
deaths additional information could be ex-
pected in the medical records, particularly
for a disease such as cancer, which often
produces a relatively long and apparent
illness. These residual subdivisions s in-

3 "Other digestive" sites include the following
categories: 156-liver, secondary and unspecified;
158-peritoneum; and 159-unspecified digestive or-
gans. "Other parts of uterus" include categories:
173-other parts of uterus; and 174-uterus, unspe-

FIG. 97. Number of Changes in Classification
of Deaths to Malignant Neoplasms per 100 Final
Assignments for Twenty Sites, in Twelve Cities,
1962-1964
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cluded "other digestive" sites, "other parts
of uterus," and "other and unspecified"
sites. The number originally classified to
"other digestive" sites was 21 per cent
higher than the final number. "Other and
unspecified parts of uterus" was initially
almost six times greater than on final as-
signments, whereas the original classifica-
tions to "other and unspecified sites" were
65 per cent above the final assignments.
Cancer of "other digestive sites" decreased
in all cities but two, while the other two
residual groups decreased in every city.

As might be expected, many of the exclu-
sions from the residual categories for the
digestive system and the uterus were trans-
fers to specific sites in the corresponding
system. Thus, of deaths excluded from
malignant neoplasms of other digestive
sites, 56 per cent were added to more spe-
cific divisions of the digestive system, and

cified. "Other and unspecified" malignant neoplasms
include categories: 192-eye; 194-thyroid gland;
195-other endocrine gland; 198-secondary and un-
specified of lymph nodes; 199-other and unspeci-
fied sites.
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Chapter XV. Chamnges in Assignments of Causes

90 per cent of the 313 deaths transferred
from "other or unspecified parts of uterus"
were reassigned to cervix uteri or to corpus
uteri. The number of deaths from cancer
of the cervix uteri was increased from 472
to 819; from corpus uteri, from 55 to 128.
The exclusions from the third residual di-
vision relating to several systems and in-
cluding ill-defined terms were distributed
on reassignment to many of the other 25
divisions of cancer.

The agreement between original and final
assignments was high for malignant neo-
plasms of the lung and bronchus and of the
breast. For the former, 12 per cent were not
originally classified to the site, and of those
initially classified to the lung and bronchus
only 7 per 100 final assignments were subse-
quently eliminated. Twelve per cent of the
deaths from cancer of the breast were
missed on the original classification, and
only 1 per 100 was removed from the cate-
gory of cancer of the breast as a result of
the collected information. Figure 97 shows
for 20 sites of malignant neoplasms the
numbers excluded and the numbers added

t per 100 final assignments in the combined

data for the 12 cities. The sites are ar-
ranged in decreasing order of the net gain
in final over initial assignments. The
largest relative increases were registered
for cancer of corpus and cervix uteri, and
the smallest for cancer of esophagus and
leukemia.

Table 134 presents the final assignment
of deaths from malignant neoplasms by
the original classification made on the death
certificate for 17 sites. The numbers under-
lined on the diagonal of the table express
the agreement between the two assignments.
For many sites reassignments come from a
few related categories, but in others, such
as cervix uteri, additions are from a wide
variety of sites.

The number of neoplasms specified as
benign or of unspecified nature decreased
from 264 to 174 as a result of the addi-
tional information obtained. Of the orig-
inal 264 deaths, 115 were transferred to
malignant neoplasms and 47 to other dis-
eases. Added to the group of benign and
unspecified types were 16 deaths originally
classified to cancer and 56 deaths from
other diseases.

CARDIOVASCULAR DISEASES

The changes in numbers of deaths from
cardiovascular diseases resulting from the
addiSboiial information are discussed in
detail in, Chapter V. The entire group of
cardiovascular diseases decreased by less
than 1 per cent. However, only 68 per cent
of final assignments to cardiovascular dis-
eases were in the same division of the list
of 74 cause groups on the original classifica-
tion. Nineteen per cent shifted among di-
visions of the cardiovascular diseases group,
and 13 per cent of the final assignments
were added from other groups of causes.
Excluded from cardiovascular diseases were
14 deaths for every 100 final assignments

in the group. For five cities (Bogotá, Bristol,
Caracas, San Francisco, and Sáo Paulo)
the numbers assigned to cardiovascular dis-
eases were smaller after study, and for the
remaining seven cities the final assignments
represented an increase over the original.
As with other groups, the changes in assign-
ments represent movements from the less to
the more specific diagnostic categories
(Chapter V).

The reliability of medical certification
of deaths from cardiovascular diseases needs
further study in relation to autopsy find-
ings, to other diagnostic evidence, to age
and sex, and to sudden death.
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Chapter XV. Changes in Assignments of Causes

RESPIRATORY DISEASES

Respiratory diseases constitute a group
in which many changes occurred, un-
doubtedly related to the frequent presence
of respiratory conditions in persons suffer-
ing from other diseases. The group as con-

r sidered in this chapter and in Chapter XI
is composed of four divisions: asthma, from
Section III of the International Classifica-
tion of Diseases; influenza and pneumonia;
bronchitis; and other respiratory diseases,
from Section VIII. The total number of

' deaths assigned to the four divisions de-
creased from 2,990 to 2,598 with the use of
the new information obtained on inquiry.
Decreases occurred in every city except
La Plata (Table 135). Half of the deaths
initially classified to divisions of this group
were transferred to other divisions. Of the
final assignments to the group only 58 per
cent were in the same divisions on the basis
of the death certificate only. Sixteen per
cent were originally in another of the four
divisions of respiratory diseases and 26
per cent were added from other groups.
By city the percentage agreement ranged

from 76 in Lima to 44 in Cali; for nine
of the 12 cities it was less than 60. Changes
among the four divisions in the group of
respiratory diseases involved from 10 to
22 per cent of the final assignments.

Asthma increased as a cause of death in
eight cities and decreased in four (Guate-
mala City, Mexico City, Santiago, and
Sao Paulo). The largest increase was found
in Caracas (from 23 to 53 deaths). In
this latter city 2 deaths were added from
pneumonia and influenza, 2 from bronchitis,
10 from other respiratory diseases, and 12
from cardiovascular diseases. In Sáo Paulo,
where deaths from asthma decreased from
13 to 3, almost the entire decrease repre-
sented a transfer to bronchitis. Similarly,
in Santiago half of the deaths transferred
were reassigned to bronchitis.

On the basis of death certificates, influ-
enza and pneumonia accounted for almost
half of the deaths from respiratory diseases,
but on the final assignment they were re-
sponsible for only slightly more than one-
third. The number of deaths decreased from

.1 TABLE 135. Changes in Assignments* to Respiratory Diseases, Influenza and Pneumonia, and Bron-
chitis per 100 Final Assignments at Ages 15-74 Years, in Each City, 1962-1964

City

12 cit ......

Cali ............
La Plata........
Mexico City .....
Guatemala City.

,* Sao Paulo.......
Caracas .........

J Bogotá.........
Santiago ........
Ribeirao Preto ..
San Francisco...
Bristol .........
Lima...........

Total respiratory diseases
(241, 470-527)

Per 100 final
Final assignments

assign-
ments Exclu- Addi-

sions tions

2,597.6 57.5 42.4

155.3 56.1 55.6
167.1 47.4 51.0
227.9 68.9 50.9
118.5 135.8 49.3
252.7 50.7 48.6
132.5 58.5 47.5
271.8 56.1 47.5
337.4 55.3 41.5
52.3 69.2 41.1

153.5 72.6 39.0
508.9 35.9 32.5
219.7 61.4 24.4

*Excluding deaths without an original classification.

Influenza and pneumonia
(480-493)

Per 100 final
Final assignments

assign-
ments Exclu- Addi-

sions tions

922.1 80.3 28.3

41.7 93.0 46.8
39.2 44.6 40.1
91.4 71.9 34.0
61.8 175.2 34.1
92.7 61.3 25.4
32.7 116.8 15.0

117.5 27.0 41.9
184.0 69.2 24.1
24.0 75.0 25.0
53.5 106.9 25.6
70.8 149.7 16.7

112.8 66.2 18.2

Final
assign-
ments

910.9

28.0
61.2
70.2
11.7

127.2
25.3
66.7
91.0
7.3

30.2
369.3
22.8

Bronchitis
(500-502)

Per 100 final
assignments

Exclu- Addi-
sions tions

19.3 54.6

20.7 63.6
16.8 71.1
45.6 72.9
66.7 81.2
16.7 67.2
21.7 62.5
13.9 70.5
12.6 73.1
2.7 61.6

22.5 72.8
14.0 34.4
60.5 28.9

- ll I I

---_.
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236 Patterns of Urban Mortality

1,401 to 922. In only one city, Bogotá,
was there an increase. Of the 1,401 deaths
originally classified to influenza and pneu-
monia 740, or more than half, were excluded
on final review. Of these, 111 were trans-
ferred to other diseases of the same group-
12 to asthma, 73 to bronchitis, and 26 to
other respiratory diseases. Thirty per cent
of the remainder, 629, were assigned to
cardiovascular diseases, 8 per cent to tuber-
culosis, 9 per cent to malignant neoplasms,
12 per cent to diseases of the digestive
system, and the rest were redistributed to
a variety of other diseases. By city the
patterns of reassignment varied (Figure 98).
For example, in Bristol 30 per cent were
reassigned to bronchitis, and in Santiago 12
per cent; in contrast, for only 2 per cent
in San Francisco was there sufficient addi-
tional information to warrant a reassign-
ment by the referees to bronchitis.

Of the 261 deaths added to influenza and
pneumonia, 70 were originally classified to
the other divisions of respiratory diseases
-3 to asthma, 28 to bronchitis, and 39 to
other respiratory diseases. Another 72, or
27 per cent, were added from cardiovascular
diseases.

Differences between populations in the
frequency of bronchitis are discussed in
Chapter XI, together with the possible ef-
fects that differing nosological concepts may
have on the death rates. For this reason
it is interesting to observe the effect of
uniform methods of assigning a cause of
death in relation to the level of mortality
in these 12 cities. The number of deaths
originally classified to bronchitis was 590,
of which 176 were transferred to other
causes. However, 497 were added, resulting
in the final assignment of 911 deaths to
bronchitis. In the city with the highest
death rate, Bristol, the number of deaths
increased from 294 to 369. The only city
showing a decrease was Lima, one of the
six cities with 30 or fewer deaths.

FiG. 98. Number of Changes in Classification
of Deaths to Influenza and Pneumonia and to
Bronchitis per 100 Final Assignments, in Each
City, 1962-1964

INFIUENZA AND FNEUMONIA
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Of the 497 deaths added to bronchitis
226, or 45 per cent, were originally
classified to the group of respiratory dis-
eases. Another 208 deaths, or 42 per cent,
were added from the cardiovascular dis-
eases. This pattern also existed in indi-
vidual cities-for example, in Bristol close
to 40 per cent of the increase in deaths
from bronchitis was from other divisions of
respiratory diseases and almost 40 per cent
from cardiovascular diseases (Figure 98).
In Sáo Paulo, where relatively maíeaths
were also added, half were froniardio-
vascular diseases and 30 per cent from other
respiratory diseases.

The fourth division (other respiratory
diseases) is in large part a residual group
consisting of deaths for which more specific
information on the fatal illness was obtain-
able. As might be expected, this group
decreased as a result of the investigations
in every city, with a total net decrease of
291 deaths, from 756 to 465.
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Chapter XV. Changes in Assignments of Causes

DISEASES OF DIGESTIVE SYSTEM

Diseases of the digestive system are
shown in four divisions: ulcer of stomach
and duodenum, cirrhosis of liver without
mention of alcoholism, cirrhosis of liver
with alcoholism, and other diseases of diges-
tive system. The number originally classi-
fied to the group exceeded the number fin-
ally assigned by only 6 per cent. Despite
this over-all similarity, changes were nu-
merous. Of every 100 final assignments,
41 were not originally in the same division
of the list of 74 cause groups. However,
23 of the 41 were transfers between divisions
of digestive diseases and 18 were transfers
from outside the digestive disease group.

The largest proportion of the transfers,
708 of 1,655, were made from cirrhosis of
liver without mention of alcoholism to cir-
rhosis of liver with alcholism. An additional
73 deaths were changed to cirrhosis of liver
with alcoholism from the two other divi-
sions of digestive diseases. Obviously, in-
formation on alcoholism associated with
cirrhosis of liver was often not furnished on
the death certificate. The original number
classified to cirrhosis without mention of
alcoholism decreased from 1,231 to 393.
The number excluded was 923, and only 85
were added to the division. In contrast,
cirrhosis with alcoholism was initially as-
signed 700 deaths; only 67 were excluded,
while 1,012 were added, to produce a total
of 1,645. Increases occurred for every city,
the final number being at least twice the
original one in 9 cities.

The cities with very high death rates
from cirrhosis of liver with alcoholism
(Mexico City, Santiago, and San Francisco)
added large numbers on the final assign-
ment. In Mexico City the increase was from
217 to 432 deaths, in Santiago from 277
to 497, and in San Francisco from 76 to 319.
Relatively, the additions in the first two

cities were not as great as in other cities
with lower death rates. In Figure 99 the
cities are arranged by decreasing order of
death rates from this cause. It can be seen
that in most cities large percentages of
deaths from cirrhosis of liver are not identi-
fied with alcoholism on the death certificate,
but that the majority are correctly attri-
buted to cirrhosis of liver.

The number of deaths originally classified
to ulcer of stomach and duodenum was only
6 per cent less than the final number as-
signed. In most cities there was a small
increase, but in two (Mexico City and Cali)
there was a decrease between the original
and final assignments. Numerically the
largest increase in deaths in this category
was noted in Sáo Paulo, from 29 to 46
deaths.

The remaining division (other diseases
of digestive system) was a relatively large
one, including 1,600 deaths, or 39 per cent
of the deaths finally assigned to the diges-

FIG. 99. Number of Additions to Cirrhosis of
Liver with Alcoholism per 100 Final Assignments,
in Each City, 1962-1964

PER 100 FINAL ASSIENMENTS
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238 Patterns of Urban Mortality

tive system. This final number was less
than the original, resulting from the ex-
clusion of 827 deaths and the addition of
435. In all cities but one the net increase or
decrease was small. In Guatemala City,
however, 540 deaths, or 16 per cent of deaths
from all causes, were originally in this divi-
sion. As the result of the Investigation, 180
remained in the group; this decrease of 360
deaths accounts for 92 per cent of the net

decrease in all cities combined. Many of the
deaths in Guatemala City had not been
medically certified. Gastroenteritis was the
common diagnosis used by police officers
when completing a special form of death
certificate. In fact, on review 29 per cent of
the deaths originally assigned to other dis-
eases of the digestive system in that city
were reassigned to ill-defined categories, ow-
ing to the lack of satisfactory information.

MATERNAL CAUSES

On review of the histories assembled,
deaths from maternal causes increased in
every city except San Francisco. The num-
ber originally classified to maternal causes
was 26 per cent less than the number of
final assignments. Twenty-four deaths were
excluded from the group of maternal causes,
or 4 per 100 final assignments. In contrast,
the additions to maternal causes numbered
176 deaths, or 30 per cent of final assign-
ments to this group. Nine deaths, or 2 per
100, were transferred between abortions
and other complications. In eight cities the
additions to maternal causes represented
over one-fourth of the final assignments
(Figure 100). The two cities with smaller
increases are Ribeiráo Preto (14.5 per cent)
and Santiago (11.8 per cent). In Bristol
there were on final assignment two deaths,
of which one was added as a result of the
Investigation. Only one death was attrib-
uted to maternal causes in the sample from
San Francisco, and there was agreement on
both original and final assignments.

Of the final assignments in the 10 cities
one-third were classified to abortions and
two-thirds to other complications. The
original classifications were similarly dis-
tributed. However, by city this distribution

varied considerably, abortions comprising
from 13 to 51 per cent of maternal deaths.
Only in one city (Bogotá) did the propor-
tion from abortion change appreciably be-
tween the original and final assignments.

FIG. 100. Number of Changes in Classification
of Deaths to Maternal Causes per 100 Final
Assignments, in Each City,* 1962-1964
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Chapter XV. Changes in Assignments of Causes

ACCIDENTS AND VIOLENCE

The total number of deaths from acci-
dents and violence changed only by 2.5 per
cent upon use of the additional data ob-
tained. Of the original 4,248 deaths classi-
fied to the external cause group, 202 were
transferred to another group and 1,284 were
shifted between the four divisions in the
external cause group. Added to the group
of accidents and violence were 303 deaths
originally classed to natural causes, or only
7 per 100 final assignments.

The number of changes in this group was
augmented by the data from two cities
(Cali and Santiago) where, from the infor-
mation en the death certificate, it was not
possible to distinguish between the four
divisions which made up this group, namely,
motor vehicle accidents, other accidents,
suicide, and homicide. However, for each
of the other cities except Bristol the num-
bers of deaths from motor vehicle accidents,
suicides, and homicides increased following
the review, while deaths from other acci-
dents decreased. Deaths resulting from
motor vehicle accidents increased from 721
to 1,243 in the 12 cities. Excluding San-
tiago and Cali, the increase was from 716 to
967 deaths. By city the percentage of final
assignments which were not originally class-
ified to motor vehicle accidents varied from
0 in Bristol to 64 in Ribeiráo Preto. In
all cities very few deaths were excluded
from the original category of motor ve-
hicle accidents.

Deaths from suicide increased from 536 to
998 with the use of all available information.
Excluding the cities without sufficient initial
information (Cali, Santiago, and Mexico

City), the increase was from 525 to 758. Of
the final assignments to suicide by cities,
from 2 to 77 per cent were not originally
attributed to this cause. Every city except
Guatemala City showed an increase in as-
signments, and in all cities combined only
seven of the deaths originally classified to
suicide were transferred to other causes.
Methods of investigating and certifying
deaths from external causes in the cities
directly affect these percentages. Religious,
social, and psychological factors may also
be reflected in the degree of understatement
of suicide as a cause of death.

The only large contributor to the 72
deaths added to suicide from outside the
external cause group was the division of ill-
defined causes, from which 44 deaths were
transferred.

As with suicides, homicides were under-
stated when only death certificate informa-
tion was used. Deaths increased from 482
to 843 in all cities; excluding the three with
incomplete initial information, the increase
was from 478 to 635. In every city except
Bristol the number of deaths from homi-
cide increased, and only 12 of the deaths
originally attributed to homicide were trans-
ferred to other causes. The percentages
added to the final assignments (excluding
the same three cities as previously) varied
from 0 in Bristol to 75 in Ribeirao Pr6to.
Altogether, in the 12 cities homicide was
increased by only 28 deaths classified to
natural causes. Twenty-two of the 28 were
transferred from cardiovascular diseases,
respiratory diseases, and diseases of the
digestive system.
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240 Patterns of Urban Mortality

OTHER CAUSES

The remaining 18 divisions of the list of
74 cause groups not included in the preced-
ing seven broad groups consist of 16 which
involve systems other than those discussed
and two divisions of symptoms and ill-
defined causes. Included are benign neo-
plasms and those of an unspecified nature;
diabetes mellitus and other allergic, en-
docrine, metabolic, and nutritional diseases
(excluding asthma); anemias and other dis-
eases of blood; alcoholic psychosis and
alcoholism and other mental disorders; mul-
tiple sclerosis and other diseases of the
nervous system and sense organs; nephritis
and nephrosis, hyperplasia of prostate, and
other genito-urinary diseases; diseases of
the skin; diseases of the bones; congenital
malformations of circulatory system and
other congenital malformations.

Only 6 of the 16 divisions, excluding
symptoms and ill-defined causes, increased
with the use of additional medical informa-
tion (Appendix 17). Diabetes mellitus in-
creased by 4 per cent; in seven cities the
number of deaths increased and in five it
decreased. Alcoholic psychosis and alco-
holism increased by 68 per cent, and this
pattern was apparent in all cities except
Mexico City. Other mental disorders
showed a rise in nine cities as a result of the
additional information, and in all cities
combined the number of deaths rose from
95 to 170. Twelve per cent were added to
other diseases of nervous system and sense
organs. Another category for which the
number of deaths increased was hyperplasia
of prostate, from 79 to 133 deaths, with all
cities showing an increase. Deaths from
congenital malformations (excluding those
of the circulatory system) were increased
by 65 per cent.

For the remaining causes the increases
or decreases in individual cities were not
large. Multiple selerosis and diseases of the
bones showed little variation between the
numbers of original classifications and the
numbers of final assignments.

A large reduction might be expected in
the number of deaths classified under symp-
toms and ill-defined causes, since in many
cases a history of illness or medical atten-
tion would presumably be found to define
the cause of death. These deaths did in
fact decrease in number, but only from
967 to 803. However, while the original and
final numbers were essentially of similar
magnitude, different deaths were included
in the divisions on the original and final
assignments. For many deaths originally
classified to ill-defined causes sufficient in-
formation was obtained to assign a specific
cause. Yet for other deaths not originally
in the ill-defined category the medical ref-
erees were in doubt as to the cause.

Il11-defined deaths are shown in two divi-
sions-symptoms referable to the cardio-
vascular and lymphatic systems, and other
symptoms and ill-defined conditions.
Deaths originally classified to the former
totalled 634 in all cities combined. Of these
only 57, or 9 per cent, remained in this
category, and 70 were transferred to other
ill-defined conditions. Over one-half (353)
were assigned to cardiovascular diseases
(e.g., 80 to arteriosclerotic heart disease,
80 to hypertensive heart disease, and 46 to
rheumatic heart disease). Of the 36 deaths
which, on final assignment, were added to
this category of symptoms, 11 were trans-
ferred from cardiovascular diseases, giving
a final total of 93 deaths under symptoms
referable to cardiovascular and lymphatic
systems.



Chapter XV. Changes in Assignments of Causes

TABLE 136. Number and Percentage of Deaths from Ill-Defined Conditions on Original Classification
and Final Assignment* at Ages 15-74 Years, in Each City, 1962-1964

Original classification Final assignment Ill-defined as
percentage of total

Total Symptoms Symptoms
City deaths referable to Other referable to Other

cardio- symptoms cardio- symptoms Original Final
vascular and vascular and classifi- assign-

and ill-defined and ill-defined tion ment
lymphatic conditions lymphatic conditions
systems systems

Bogotá............... 3,629 32.0 35.0 0.5 22.0 1.8 0.6
Bristol ................ 4,262 2.0 6.0 2.7 8.0 0.2 0.3
Cali ................... 3,298 56.0 43.0 3.3 91.3 3.0 2.9
Caracas ............... 2,999 17.0 21.0 3.2 34.0 1.3 1.2
Guatemala City........ 3,422 80.0 62.0 26.2 213.3 4.1 7.0
La Plata .3,556 222.0 6.0 42.5 61.0 6.4 2.9
Lima .................. 4,378 53.0 23.0 1.5 79.7 1.7 1.9
Mexico City........... 3,541 68.0 23.0 4.8 55.9 2.6 1.7
Ribeirao Préto......... 1,016 6.0 5.0 - 9.0 1.1 0.9
San Francisco.......... 3,865 1.0 9.0 2.0 25.2 0.3 0.6
Santiago ............... 4,321 41.0 38.0 2.5 39.3 1.8 1.0
Sáo Paulo.............. 4,361 56.0 62.0 3.8 71.5 2.7 1.7

*Excluding deaths without an original classification.

Other symptoms and ill-defined condi-
tions originally included 333 deaths, of
which approximately one-fourth had no
clearer specification after the Investigation.
Sixty-one, or slightly more than one-fourth,
of those reassigned to other groups were
transferred to cardiovascular diseases. How-
ever, the medical referees increased the
number in this division of ill-defined con-
ditions to 710 deaths. Of the 632 added, 27
per cent were originally classified to cardio-
vascular diseases. Many other causes con-
tributed a few deaths each, but the other
large additions were 189 from diseases of the
digestive system, 50 from respiratory dis-
eases, and 49 from infective and parasitic
diseases.

The assignment of deaths to the divisions
of ill-defined causes varied widely by city
(Table 136). Originally the percentage of
deaths in these two divisions varied from
0.2 in Bristol to 6.4 in La Plata. On final
assignments the percentages ranged from
0.3 in Bristol to 7.0 in Guatemala City.

In five cities (Bogotá, La Plata, Mexico
City, Santiago, and Sáo Paulo) the numbers
decreased by at least one-third. In Guate-
mala City the assignments increased from
142 to 240, and in San Francisco from 10 to
27. In the remaining cities the net differ-
ences were small. The pattern of assign-
ment to the two divisions is also variable by
city. For example, in La Plata 222 deaths
were originally classified under symptoms
referable to the cardiovascular system and
6 under other ill-defined conditions. With
the use of the collected additional data, the
final assignment showed 42 under cardio-
vascular symptoms and 61 under other ill-
defined conditions. Ninety-one of the 222
deaths assigned to cardiovascular symptoms
were transferred to specific diseases of the
group of cardiovascular diseases and 48
to other ill-defined conditions. In Guate-
mala City the largest change resulted from
transferring 157 deaths from diseases of the
digestive system to ill-defined conditions.
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242 Patterns of Urban Mortality

SUMMARY

The deaths excluded from a broad group
of causes as a result of the acquisition of
detailed histories of fatal illnesses often
tend to be counterbalanced by the deaths
added. Thus, the effect on death rates re-
sulting from the use of available clinical
and laboratory information, in addition to
the information on the death certificate, is
in most instances small. For the 12 cities
combined the group of infective and para-
sitic diseases was increased by 5 per cent,
and tuberculosis, the main cause within this
group, by 6 per cent. The upward change
in deaths from malignant neoplasms was
likewise 5 per cent. Diseases of the cardio-
vascular system decreased by 1 per cent, of
the respiratory system by 13 per cent, and
of the digestive system by 6 per cen¿. A
relatively larger number of deaths was
added to maternal causes (35 per cent), but
deaths from accidents and violence were
only 2 per cent greater as a result of the
Investigation.

For most cities, official death rates from
broad groups of causes are probably accept-

able indicators of health problems. How-
ever, for epidemiological purposes their
value is more limited since even when the
differences between the numbers of original
and final assignments were small, changes
between the two assignments involved rela-
tively many deaths. The number of exclu-
sions of deaths originally classified to a
group, combined with the number of addi-
tions, often tends to be large in relation to
the number of final assignments. Table 137
shows the percentage excess or deficit in the
number of deaths originally classified to
each broad group in relation to the final
assignments. For each of the same broad
groups a second column in the table shows
the number of changes involved per 100
final assignments, that is, the number of
deaths which were in the group on either the
original or the final assignment but not
on both. For broad groups of causes these
changes are numerous despite relatively
small net increases or decreases.

Of the seven main groups shown, the
largest understatement on the original clas-

TABLE 137. Number of Deaths with a Change in Classification between Original and Final Assignments
per 100 Final Assignments for Eight Groups of Diseases at Ages 15-74 Years, in Each City, 1962-1964

City

Infective and
parasitic
diseases

Excess Total
or changes*

deficit

12 cities ....... -4.8 37.1

Bogotá ........
Bristol.........
Cali ...........
Caracas ........
Guatemala City.
La Plata.......
Lima ..........
Mexico City....
Ribeirao Préto..
San Francisco...
Santiago.......
Sao Paulo......

-1.6 36.3
-30.8 70.7

2.6 42.1
-1.9 42.4

-12.2 54.3
-19.9 47.0
-2.0 18.0
-8.0 46.7

4.1 26.6
-17.8 55.2

0.4 37.9
-14.5 35.8

*Exclusions and additiona.

Malignant
neoplasms

Excess Total
or changes*

deficit

-4.3 11.9

-3.3
-6.7
-4.9
-2.5

-14.4
-3.2
-2.1
-6.4
-8.0
-5.1

0.1
-0.5

9.8
9.4

14.8
9.5

31.4
5.9

10.7
15.6
13.7
7.9

15.9
9.5

Cardiovascular Repiratory
diseases diseases

Excess Total
or changes*

deficit

0.7

3.6
5.6

-0.6
4.8

-11.7
-0.8
-7.4
-8.3
-3.6

6.2
-1.7

4.7

27.0

30.5
15.0
39.5
23.8
53.5
24.4
26.9
39.7
33.8
17.9
29.2
32.9

Excess Total
or changes*

deficit

15.1 68.0

8.5 67.5
3.4 40.4
0.5 88.9

10.9 63.8
86.5 163.7
-3.7 57.5
37.0 65.9
18.0 75.3
28.1 67.9
33.6 72.0
13.8 64.0
2.1 73.9

Diseases of
digestive
system

Excess Total
or changes*

deficit

6.3

-2.5
-7.4

3.4
-0.9
103.4
-7.4

2.6
-1.7
-0.4

-10.4
0.0

-3.9

42.9

39.1
32.1
57.7
49.8

159.9
26.2
29.1
32.5
53.8
26.0
23.0
42.0

Maternal
causes

Excess Total
or changes*

deficit

-25.7

-37.3
-50.0
-20.4
-26.9
-32.6
-33.0
-28.2
-31.6
-9.1

-33.5
-33.9

33.8

39.5
50.0
37.1
29.9
40.1
33.0
32.3
38.7
20.0

19.9
48.8

Accidents and
violence Other causes

Excess Total Excess Total
or changese or changes*

deficit deficit

-2.3 11.7

-7.7 14.5
-0.1 5.3
-0.6 12.0
-2.6 7.3

1.0 7.4
-0.6 9.9
-0.6 7.8

-17.0 44.3
-3.6 11.9

1.3 12.4
-2.2 17.0
-7.6 12.9

0.7 96.1

7.7 98.1
-9.2 78.9
10.3 123.5

-3.4 72.2
-28.0 97.4

23.3 107.7
10.7 87.1
21.5 96.0
7.0 97.9

-18.9 89.8
-3.3 101.3

1.6 94.8

· ·
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sification was for maternal causes (26 per
cent). Respiratory diseases were not only
overstated by the highest percentage (15)
but they also involved the largest number
of individual changes. For every 100 deaths
finally assigned to the group there were 68
deaths which were in the group on only
one classification, either the original or the
final one. The number of changes in the
group, other causes, is not comparable with
those for the other groups, since a change
in the former implies transfers into or out
of single divisions of the group and not just
between broad groups.

For the individual divisions of the broad
groups far more changes occur with the use
of the additional information, with less
tendency toward counterbalancing. For ex-
ample, the large increases in the specific
forms of cardiovascular diseases (such as
hypertensive and rheumatic heart diseases)
and in malignant neoplasms (such as those
of the cervix uteri) have previously been
discussed. Clearly, death rates from de-
fined causes were appreciably affected in
many cities, and the total numbers of deaths
involving changes were large.

The data presented in this chapter will be
analyzed in a later report in relation to age,
sex, autopsy, medical attention which the
deceased received, and diagnostic procedures
employed. The relationship of sudden death
to causes also needs to be studied with re-
spect to these factors. For example, for ar-
teriosclerotic heart disease changes between
original and final classifications are more
numerous with increasing age and for fe-
males. Study of the material in greater
depth is essential.

Only a limited number of studies have
attempted to assess the reliability of medi-
cal certification of cause of death. In gen-
eral, they have been studies of deaths with
autopsy or of persons hospitalized during

the final illness. The information assembled
in this present Investigation should pro-
vide a broader view of the reliability of
medical certification under differing cir-
cumstances. Comparisons with data from
other studies is difficult because of varia-
tions in their design, in selection of popula-
tions, and in the criteria and methodology
employed.

Moriyama et al. (1958) studied a sample
of deaths in Pennsylvania in 1956, querying
the physicians who had signed the death
certificates as to the diagnostic methods on
which medical classification was based, their
estimate of the certainty of diagnoses en-
tered, and the need for revision of the medi-
cal certification. On the basis of the diag-
nostic evidence, the deaths in the sample
were divided into four groups: (1) the
death certificate provided the most probable
diagnosis; (2) there was another equally
probable diagnosis; (3) another diagnosis
was preferred; and (4) there was no diag-
nostic information.

In Table 138 the agreement with the
death certificate information (using cate-
gories 1 and 2, above, to signify agreement)
is shown for selected causes. Also presented
is the agreement between original and final
assignments for San Francisco, Bristol, and
the combined experience of the 10 Latin
American cities. The criteria for agree-
ment certainly differ, but the similarities by
cause are apparent.

A report on the accuracy of certificatioíi
has been made for England and Wales
(Heasman and Lipworth, 1966). In 75
hospitals a clinician who had been in close
contact with the case completed a special
death certificate for each death. The clini-
cian also indicated whether the recorded
cause of death was "fairly certain," "prob-
able," or "uncertain." Following autopsy
the pathologist also completed a death cer-
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TABLE 138. Percentage Agreement of Reviewers with Assignment of Cause from Information on Death
Certificates in a Study of a Sample of Deaths from Pennsylvania, 1956, and in the Inter-American Investi-
gation of Mortality, 1962-1964

Cause of death

Total..........................

Tuberculosis (001-019) .........
Malignant neoplasms (140-205)...

Stomach and large intestine
(151, 153)..................

Rectum (154) ................
Biliary passages and liver (155).
Pancreas (157) ...............
Larynx (161).................
Trachea, bronchus, and lung

(162, 163)..................
Breast (170) .................
Uterus (171-174) ..............
Male genital organs (177-179)..
Urinary organs (180, 181).....
Leukemia and aleukemia (204).
Lymphomas (200-203, 205)....

Diabetes mellitus (260)..........
Major cardiovascular-renal dis-

eases ......................
Vascular lesions affecting cen-

tral nervous system (330-334).
Rheumatic fever and rheumatic

heart disease (400-416) ......
Arteriosclerotic heart disease

(420) ......................
Other heart diseases except

hypertension (421, 422, 430-
434) .......................

Hypertensive diseases (440-447).
Influenza and pneumonia (480-

493) .........................

Pennsylvania
sample*

Total
death
certifi-
cates

2,122

27
443

120
26
13
16
4

54
32
28
21
16
13
15
61

1,406

254

41

692

167
150

31

Most
probable
diagnosis
(percent-

age)

78.7

85.2
85.8

83.3
88.5
92.3
68.8

100.0

87.0
93.8
96.4
90.5

100.0
100.0
100.0
86.9

78.2

85.0

82.9

78.6

66.5
76.0

64.5

Inter-American Investigation of Mortality

San Francisco Bristol

¡ ¡

10 Latin American
cities

Percent- Percent-
Death age Death age Death

certificates agree- certificates agree- certificates
ment ment

Percent-
age

agree-
ment

1 ¡ ¡

3,865

39
809

125
33
11
46
7

157
72
37
26
37
28
46
52

(a) 1,748

279

46

1,138

72
(b)213

97

71.4

92.3
89.1

95.8
91.5

100.0
90.7
97.1

97.2
95.8
98.6
88.5
93.8
96.4
89.1
62.7

71.3

77.1

87.4

82.7

32.4
63.5

41.0

4,262

21
1,043

174
62
2

36
8

267
123
34
32
46
25
33
36

(a)2,072

507

88

957

193
(b)327

165

78.4

81.9
88.4

88.4
87.1
50.0
91.7
75.0

97.3
98.4
91.2
84.4
91.1
88.0
90.0
71.7

76.9

90.0

85.5

89.6

33.4
51.3

35.7

34,521

1,961
6,572

1,556
132

86
214

99

649
429
810
125
211
229
237
999

(a)10,155

2,774

664

2,740

1,829
(b)2,146

1,139

64.0

89.3
77.4

84.9
88.2
64.3
79.9
87.9

89.0
99.0
95.5
82.6
89.5
88.7
89.9
74.5

64.0

86.0

80.0

81.3

43.2
50.5

49.3

*Moriyama et al. (1958)
(a) Cardiovascular diseases only.
(b) Hypertensive diseases and other circulatory disorders.

tificate, taking into account clinical and
pathological findings. Both forms were
coded in the General Register Office. The
two were considered to agree if the same
four-digit category of the International
Classification of Diseases was coded for
both certificates. By this stringent stan-
dard, only for 45 per cent of the 9,501 deaths

studied was there agreement. However, for
broad groups the agreement was much
better and corresponded to other studies.
The accuracy of medical certification was
found to decrease with increasing age but
not the accuracy of death rates by causes,
since errors often canceled each other out.
The net effect of changes produced by au-
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topsy on mortality statistics for broad
groups of diseases is compared with the

r present Investigation in Table 139.
A recent study (Kuller et al., 1967) of

deaths in Baltimore, Maryland, attempts
to measure the quality of medical certifica-
tion of arteriosclerotic heart disease. A
stratified sample (1,857 deaths) of all
deaths from nontraumatic causes among
residents 20-64 years of age was selected
and detailed information was obtained for

deaths occurring in Baltimore City. Of 478
death certificates which gave arteriosclerotic
heart disease as the underlying cause of
death, 26 were excluded on review. Of
these, 19 were reassigned to cerebrovascular
disease and 7 to other causes. Supporting
evidence consisted of autopsy, history of
arteriosclerotic heart disease, or sudden
death. Of the 488 deaths finally attributed
to arteriosclerotic heart disease, autopsies
had been performed for 126, electrocardio-

TABLE 139. Increase in Deaths Assigned to Selected Causes as Result of Autopsy Findings in England
and Wales* and on Review of Additional Information in Bristol and San Francisco, 1962-1964

England and Wales Bristol San Francisco

Deaths assigned Deaths assigned Deaths assigned
Cause of death

Percentage Percentage Percentage
change From change From change

Before After death Final death Final
autopsy autopsy certifi- review certifi- review

cate cate

Tuberculosis (001-019)... 58 95 63.8 21 32 52.4 39 50 28.2
Syphilis (020-027) ....... 31 31 - 8 10 25.0 9 13 44.4
Malignant neoplasms

(140-205) ........... 2,283 2,378 4.2 1,043 1,118 7.2 809 853 5.4
Stomach (151) ........ 253 234 -7.5 115 129 12.2 52 60 15.4
Large intestine and

rectum (153, 154)... 288 264 -8.3 121 127 5.0 106 113 6.6
Biliary passages and

liver (155) .......... 28 69 146.4 2 4 100.0 11 14 27.3
Trachea, bronchus,

and lung (162,163)... 450 534 18.7 267 294 10.1 157 171 8.9
Lymphoma and

lymphosarcoma
(200-203, 205) ....... 136 166 22.1 33 42 27.3 46 46 -

Leukemia (204) ....... 153 147 -3.9 25 23 -8.0 28 30 7.1
Diabetes mellitus (260).. 94 69 -26.6 36 46 27.8 52 62 19.2
Vascular lesions affecting

central nervous system
(330-334) ............. 1,096 886 -19.2 507 526 3.7 279 312 11.8

Rheumatic fever and
rheumatic heart dis-
ease (400-416) ......... 179 236 31.8 88 97 10.2 46 59 28.3

Arteriosclerotic heart
disease (420) .......... 995 1,065 7.0 957 986 3.0 1,138 1,001 -12.0

Hypertensive heart dis-
ease (440-443) ......... 103 160 55.3 140 125 -10.7 87 76 -12.6

Hypertension and other
circulatory diseases
(444-468) ............. 455 504 10.8 187 120 -35.8 126 144 14.3

Influenza and pneumonia 504 399 -20.8 165 71 -57.0 97 54 -44.3
(480-493)

Bronchitis (500-502)..... 217 324 49.3 294 369 25.5 15 30 100.0
Ulcer of stomach and

duodenum (540, 541).. 210 257 22.4 40 41 2.5 35 40 14.3

*Heasman and Lipworth, 1966.
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grams had been abnormal for 63, there was
a history of arteriosclerotic heart disease for
213, sudden deaths without such a history
accounted for 55, and there were 31 other
deaths without such evidence. Of those
488 deaths, 452, or 93 per cent, had been
originally classified from the death certifi-
cate to the same category. Twenty-two
deaths had been originally assigned to
diabetes and a few to other diseases. The
type of supporting evidence accepted in
this study may account for the higher de-

gree of agreement than in the present Inves-
tigation.

The effects of obtaining additional clini-
cal and laboratory information on the fatal
illness varied in magnitude in the cities of
the study. In every city it is clear that
medical certification can be improved, and
the desirability of devising a record-linkage
system to ensure the use of available hos-
pital and autopsy information is likewise
evident.

!,



Chapter XVI

Analysis of the Operation of the Weighting System'

The design of the Investigation included
a weighting system, which was a unique
feature. This chapter explains the reasons

for the adoption of the system and gives
an evaluation of its operation.

REASONS FOR ADOPTING A WEIGHTING SYSTEM WITH TWO REFEREES

It was anticipated that despite, or be-
cause of, an abundance of information from
hospitals and other sources, the underlying
cause of death as defined in the Interna-
tional Classification would not be immedi-
ately apparent in about half the cases, and
this proved to be true. Since the rules for
selecting the underlying cause apply to
statements on death certificates and were
not designed to take account of any supple-
mentary information, it was essential that
the records of all deaths in which there was
doubt be examined and coded by the same
person in order to eliminate as far as pos-
sible any effects of personal equation upon
comparison of rates in different cities.

There were three alternative ways in
which the referee appointed for this task
might have carried it out, assuming his
powers of endurance were sufficient to deal
with some 20,000 deaths in the way speci-
fied:

Prepared by Dr. Percy Stocks.

(i) writing out a death certificate after
examining all of the data;

(ii) deciding what was the underlying
cause and assigning its code number;

(iii) deciding what was the most likely
underlying cause and assigning it a weight
of 2, and deciding what was a less likely
cause and assigning it a weight of 1.

Of these, alternative (i) was not prac-
ticable because no more than 100 cases
could be dealt with in a week and the entire
task would require some five years of full-
time work, whereas no one could stand the
mental strain of composing death certifi-
cates for even a fraction of that time or
maintain a consistency of method while
doing it. Alternative (ii) was practicable
if carried out in spells of five weeks for
coding about 2,000 deaths followed by in-
tervals of several months; but assignment
of one underlying cause would be difficult
in a number of cases in which more than one
chronic condition had been present. Alter-
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native (iii) for the difficult deaths, com-
bined with alternative (ii), giving a weight
of 3 when a single cause was assigned
and weights of 2 and 1 when two causes
were chosen, would, it was believed, result
in a better representation of the true con-
tribution of certain diseases to fatal issues
than alternative (ii) used alone. This was
the plan adopted.

The decision to have two referees and to
combine the weights assigned by them (giv-
ing always a total of 6) was arrived at for
the following reasons: One referee might
have to give up before completing work on
the 20,000 deaths, and in that case the
decisions of the other referee could be used
alone without the need for a new start. The
personal equation would be reduced by
averaging the opinions of two referees, and
its importance could be better assessed if
it were possible to compare one referee's
findings with those of the other. Compari-
son of rates based on assignments of both
referees with those based on assignments
by each one separately would provide a
measure of the advantages of having two
referees rather than one. If one referee used
weiglhted alternative causes more often than
the other, this might help in assessing thce
advantages, if any, of the weighting system.
Theoretically it would have been better to
have a larger number of referees, but this
was not practicable because of cost in time,
labor, and money.

Thc two referces, identified as A and B,
were to work independently, neither know-
ing the dcisions of the other, once a pilot
study had been made to finalize the proce-
(lure. It was realized that discussions be-
tween A and B over differences in their
coding would bc too lengthy and of doubt-
ful valuc, since one or thce other would lave
to change his mind to produce agreement
and thc one most averse to doing so would

usually prevail. The pilot study showed
that the supplementary information about
a patient's history did not necessarily facili-
tate the task of deciding upon the underly-
ing cause of dlcath and, morcover, that one
of the referees tended to code two possible
causes with wcights of 2 and 1 for a larger
proportion of cases than did the other.
This was not considered to be a disad-
vantage inasmuch as it would bc easy in
the final analysis to compare A with B,
when thc weighting system was eliminated,
by changing cach weight of 2 to a weight of
3 and ignoring wcights of 1. By this means
the cffects of referee differences and of using
the weighting system for difficult deaths
coulcl be measured separately.

With a view to removing some of the
major obstacles to agreement, a few guiding
rules wecrc adopted, and thesc are sum-
inarized below:

Ev-ery dlisease or coniill ion nenitioried in a hos-
pital record, history of previous illnesses, or
atltopsy report is to be accepted if it modifies thec
cocling andc is compatible svith the rest of thce
record.

When the prinmary site of cancer is not fully
l)roved, in opinion ab)oiit it in :a lhospit:l record
or on thc certificate is to le accel)ted.

WVhen denth apl)pears to hltve resiulted fronm :
combination of independlent causes, a seiight of
2 is to Le given to the one of e:irliest appeara:lce
:nd a wssigh? of 1 to tlie next to a:lpear; if the
ldura:tion.s were e((I:al or Runstilteld, Rule S of the
Classification is to le a:lplied.

Wh(n thc death certificate providles thce sole
information, it is to le coded by International
Rltiles. If the certifier is st:ttel to l)e tinrelialle
:and tliere is no other inforniation, iiunknown
c:ise (7!)5.5) is to 1, :asignedl.

Presence of a condition or discase nowhere
inentioned in thce record is not to be assumed if
it modified the coding.

Violent deaths are to be coded accorcling to

2 Supplemetatiy r ileo for se lcetiomn of uiderly csi,,ng
(:alti1se "sihei twso or mor(e conditions are entered in
tihe c:rtificaite in suchll \ wilay thlat none of them ;can
be lgarded i is the uit(mineillng cause . . ." ( .
1957).
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the E cocle without fourth digits; in the absence
of additional information the original coding

y should be accepted unless clearly wrong.
When there is a past history of one or more

episodles of a cerebrovascular lesion (CVL) andl
also of coronary- diseases (420), and the precise
nature of the fatal episode is not clear, a w'eight
of 2 is to be given to the heart disease and a
weight of 1 to the CVL. If such an association
has occurred between CVL and a heart condition
in 400-443, other than 420, a weight of 2 is to
be given to the CVL and a weight of 1 to the
heart disease unless there is a reason to do other-
wvise.

When there is a history of chronic nephritis
(592) with hypertensive disease (440-447) or of
CVL in 330-332, a weight of 2 is to be given to

chronic nephritis and a weight of 1 to the other
disease unless there is a reason to do otherwise.

The purpose of the analysis which follows
is to determine the extent of agreement and
disagreement between the referees, and also
to measure the effects of the disagreement
and of using the weighting procedure upon
the over-all distribution of deaths by causes
aggregated for Bristol and San Francisco,
on the one hand, and for the 10 cities of
Latin America, on the other. An assessment
can then be made of the usefulness of the
method for future studies of this kind.

AGREEMENT OF REFEREES IN RELATION TO CAUSES
AND AVAILABILITY OF EVIDENCE

Data regarding the aggregated deaths in
the 10 Latin American cities (LA group)
and in Bristol and San Francisco (BS
group) are presented in Table 140 in order
to show the differences between the distri-
butions of underlying causes according to
referees A and B when the weighting system
was used. Malignant neoplasms by sites
have been excluded from this analysis, since
disagreements were relatively few. The
respective frequencies (a and b) each dif-
fered by d from the composite value derived
from both referees (w) and differed by 2d
from each other; and the deviations d are
expressed as percentages of the total deaths
assigned to the cause. This total (n+w)
includes the nonreferred deaths (n) for
which no alternative cause was considered
to be possible and which would, presum-
ably, have been assigned identically by A
and B. The indices 100d/(n+w) measure
the effect on the death rate from the cause
in question if the final classification had
been based upon the opinion of one referee

instead of two; they are thus measures of
the differences between the rates used in
this report and those that would have re-
sulted if the findings of only one referee
had been accepted.

With a deviation index of 2.5 per cent or
less, the death rate would be increased or
diminished by not more than one-fortieth
of its value, and such causes (together with
a few giving a higher index, which was
not statistically significant) do not require
comment. Out of the 38 cause-of-death
categories in the table (37 in BS) there
were:

with deviation index of
less than 2.5 per cent

with deviation index of
more than 2.5 per
cent but not signifi-
cant

with deviation index of
more than 2.5 per
cent and statistically
significant

24 in LA, 15 in BS

1 in LA, 11 in BS

13 in LA, 11 in BS

The frequency of occurrence of a referee
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TABLE 140. Effects of Referee Differences and of Using Weighting System

Totais for 10 Latin American cities Totals for Bristol, San Francisco Totals for all cities

Referred deaths by weighting Referred deaths by weighting
Change by

Cause of death using weights
Deviation by B Deviation by B

Non- Non- With
referred Both Per referred Both Per weights Per
deaths referees Deaths eent of deaths referees Deaths cent of excluded Deaths cent of

n w d* n+w n w d* n+w n+r t w-r n+r

Tubereulosis, all forms (001-019)........ 1,725 358.7 -21.3 -1.0 64 18.0 -0.3 -0.4 2,172.5 -6.8 -0.3
Syphilis and its sequelae (020-029)...... 27 154.0 +1.0 +0.6 5 18.0 +0.7 +3.0 201.0 +3.0 +1.5
Chagas' disease (121) -- '.. ..... 3 200.7 +1.7 +0.8 - - - - 202.0 +1.7 +0.8
Other infeetive and parasitic diseases

(030-120, 122-138)........ .. .. 362 196.5 -20.5 -3.7 17 5.0 +0.7 +3.2 579.5 +1.0 +0.2
Malignant neoplasms, including neo-

Ipasms of lymphatic and hematopoietie
tissues (140-205) .................... 6,045 789.7 -31.2 -0.5 1,870 100.8 +3.3 +0.2 8,790.0 +15.5 +0.2

Benign neoplasms and neoplasms of
unspecified nature (210-239) ........ 90 66.7 -4.0 -2.6 12 4.3 +0.3 +1.8 171.5 +1.5 +0.9

Asthma (241) ......... ............ 126 137.8 +3.8 +1.4 31 4.5 +0.8 +2.3 301.5 -2.2 -O.7
Diabetes mellitus (260) ................ 505 523.7 +22.3 +2.2 43 64.2 +22.5 +21.0 1,086.5 +49.4 +4.6
Other allergie, endocrine, metabolic, and

nutritional diseases (240, 242-254,
270-289) ........................ 79 148.0 -12.3 -5.4 15 15.7 -1.0 -3.3 251.0 +6.7 +2.7

Diseases of the hlood and biilood-forming
organs (290-299) .................. 57 72.0 -3.0 -2.3 17 7.2 +1.8 +7.4 153.5 -0.3 -0.2

Alcoholism and alcoholic psychosis (307,
322)............................... 252 163.0 +6.3 +1.5 26 11.7 +4.7 +12.5 446.5 +6.2 +1.4

Other mental and psychoneurotic dis-
orders (300-306, 308-321, 323-326).... 81 51.7 -10.7 -8.1 28 9.2 -0.5 -1.3 164.0 +5.9 +3.6

Vascular lesions affccting ceiitral nervous
system (330-334).................... 16 3,014.6 -28.0 -0.9 1 836.1 -26.8 -3.2 3,917.0 -49.3 -1.3

Other diseases of nervous system and
seoso organs (340-398) ............... 362 196.2 +9.2 +1.6 67 19.0 +2.7 +3.1 645.0 -0.8 -0.1

Rheumatic fever and ehronic rheumatic
heart disease (400-416) .............. 2 874.5 -2.8 -0.3 -- 156.0 +2.7 +1.7 1,044.0 -11.5 -1.1

Arteriosclerotic heart disease (420)..... 6 2,946.2 -278.4 -9.4 1 1,986.1 -191.2 -9.6 5,034.5 -95.2 -1.9
Chronie ndocardlitis and other myo-

cardial degeneration (421, 422) ...... 2 702.1 +87.8 ±12.5 - 88.3 +24.0 +27.2 801.0 -8.6 -1.1
Other diseases of heart 1430-434) ........ 1 799.7 +107.3 +13.4 - 77.0 +37.7 +49.0 866.5 +11.2 +1.3
lHypertensive heart disease (440-443).... 4 1,237.5 -70.8 -5.7 - 200.2 +50.2 +25.1 1,447.0 -5.3 -0.3
Other hypertensive disease (444-447) ... 3 273.2 +18.8 +6.8 - 27.5 +3.2 +11.6 303.5 +0.2 +0.1
Diseascs of arteries (450-456) ........... 36 319.2 -26.8 -7.5 6 174.0 +4.7 +2.6 528.5 +6.7 +1.3
Disoases of veins and other disenses of

cireulatory system (460-468) ......... 3 77.8 +8.8 +10.9 3 53.3 +7.3 +13.0 137.5 -0.4 -0.3
Infuenza and picumonia (480-493) ..... 580 272.0 +12.0 +1.4 87 37.3 +8.3 +6.7 983.5 -7.2 -0.7
lronchitis (500-502) ................ 268 243.3 +11.7 +2.3 323 76.5 +13.8 +3.5 901.5 +9.3 +1.0
Other diseases of respiratory system (470-

475,510-527) ....................... 162 202.4 -25.7 -7.1 74 29.2 +1.5 +1.5 458.5 +9.1 +2.0
Ulcer of stomach and duodenum (540-

542) (a) ................ ......... 255 92.2 +1.5 +0.4 64 17.5 -0.8 -1.0 427.5 +1.2 +0.3
Cirrhosis of liver (581).. .............. 1,347 344.0 +3.0 +0.2 315 44.7 +7.0 +1.9 2,042.0 +9.7 +0.4
Other diseases of digestive system (530-

539, 543-580, 582-587) ...... ........ 883 578.3 -3.3 -0.2 107 38.2 -0.8 -0.6 1,615.5 -9.0 -0.6
Nephritis and nephrosis (590-584) ....... :366 282.0 +7.0 +l.1 27 8.7 - - 679.5 +4.2 +0.6
Other diseases of the genito-urinary sye-

tem (600-637) ...................... 203 163.5 -4.1 -1.1 47 24.0 +3.0 +4.2 427.5 +10.0 +2.3
Complicatimss of pregnancy. childbirth

and the pucrperium (640-689) ........ 164 128.0 +3.0 -+0.5 3 - -- - 595.5 -0.5 -0.1
Disensos of skin and cellular tissue and of

the bones aid orgausis of movement
(690-749)................. 121 69.8 -4.2 -2.2 :5 11.0 -0.4 -0.9 231.0 +5.8 +2.5

Congenital malformations (750-759)..... 25 64.1 1.5 1.7 10 13.2 0.8 3.4 109.0 +3.3 +3.
Symptoms referatle to cardiovascular

system (782) ....................... - 93.3 -18.7 -20.0 - 4.7 +4.3 +91.5 99.0 -1.0 -1.0
Other symptoms and ill-defined condi-

tions (
7
80, 781,783-795) ............. 18 664.5 +297.0 +4.4 2 31.2 +23.8 +71.7 679.0 +

3
6.

7
+5.4

Motor vehile accidents (ES10-E835).... 1,178 41.2 +0.2 +0.0 166 3.3 -0.3 -0.2 1,389.0 -0.5 -0.9
All othcr accidents (1E800-1E802, 1E840-

E962)........................... 1,053 143.2 -14.1 -1.2 169 23.8 -5.2 -2.7 1,384.5 +4.5 +0.3
Suicide and self iuflicted injury and

homicide (E963-E999) .............. 1,691 80.4 -4.7 -0.3 244 8.8 -0.8 -0.3 2,023.5 +0.7 +0.0

*Number oi referred deaths according to referce A=a, asid according to B1 b, so w= (a+b)/2. I)Deviationi from this by A, that is, (a--w), was the
same as for 13 with oplplísite sign, the difference between A and 1 Ibeing 2d= b-a.

tl*y ehanging weights of 2 (most likely) to 3 and ignoring weights of 1 (less likely), a would have become x and b would have bIecome y, changing w
to (x+y)/2 =r, while n remained unchanged.

(a) Iniludes gastrojejunal ulcer.
Since the net results of rounding off are not always exactly the same in aggregates proluced in different ways, slight discrepancies between numbers

in Tables 140, 141, 142, aud 143 and between these anid the alppendix tables are to be expected.
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discrepancy in classifying a cause of death
t depends upon the folIowing: (i) the propor-

tion of deaths which present difficulty aris-
ing out of the nature of that cause and (ii)
variability in actual frequencies of appear-
ance of the difficult deaths among those
sampled, owing to the small size of samples
for that cause. The number of deaths in
Bristol and San Francisco was less than one-
fourth of those in the Latin American cities;
samples were therefore small in the two
English-speaking cities for many of the
causes in Table 140, and deviations exceed-
ing 2.5 per cent often occurred for reason
(ii), as may be seen from the numbers in
the second group, in which the percentage
deviation was not statistically significant.
For causes falling into any of the above
groups except the third, the referee devia-
tion would not be important in its effect
on death rates; attention will thus be con-
fined to those in the third group.

The number of such causes was only 13
out of 38 in the LA cities and 11 out of
37 in the BS cities, namely:

Latin American cities
Other infective and parasitic diseases

(030-120,122-138)
Other allergic, endocrine, metabolic, and

nutritional diseases (240, 242-254,
270-289)

Other mental and psychoneurotic dis-
orders (300-306, 308-321, 323-326)

Arteriosclerotic heart disease (420)
Chronic endocarditis and other myo-

cardial degeneration (421, 422)
Other diseases of heart (430-434)
Hypertensive heart disease (440-443)
Other hypertensive disease (444-447)
Diseases of the arteries (450-456)
Diseases of veins and other diseases of

circulatory system (460-468)
Other diseases of respiratory system

(470-475, 510-527)
Symptoms referable to cardiovascular

system (782)
Other symptoms and ill-defined condi-

tions (780, 781, 783-795)

Bristol and San Francisco
Diabetes mellitus (260)
Vascular lesions affecting central nerv-

ous system (330-334)
Arterioselerotic heart disease (420)
Chronic endocarditis and other myo-

cardial degeneration (421, 422)
Other diseases of heart (430-434)
Hypertensive heart disease (440-443)
Diseases of veins and other diseases of

circulatory system (460-468)
Influenza and pneumonia (480-493)
Bronchitis (500-502)
Symptoms referable to cardiovascular

system (782)
Other symptoms and ill-defined condi-

tions (780, 781, 783-795)

Of the 13 causes in the LA cities, 7 were
included also among the 11 in the BS cities;
these 7 causes, which gave significant devia-
tions in both city groups, were: arterio-
sclerotic heart disease, chronic endocarditis
and myocardial degeneration, other diseases
of heart, hypertensive heart disease, dis-
eases of veins and other diseases of the
circulatory system, symptoms referable to
cardiovascular system, other symptoms and
ill-defined conditions.

Of the remaining 6 causes in LA, other
infective and parasitic diseases gave a de-
viation of opposite sign in BS and need not
be considered; other allergic, endocrine,
metabolic, and nutritional diseases; other
mental and psychoneurotic disorders; and
other diseases of the respiratory system gave
unimportant deviations in the BS cities, but
the combined deviations in all cities were
significant (5.2, 6.6, and 5.2 per cent, re-
spectively); other hypertensive disease has
been combined with hypertensive heart dis-
ease, and diseases of the arteries with dis-
eases of the veins and other diseases of the
circulatory system.

Of the remaining 4 causes in the BS cities,
diabetes mellitus is unusual in that it
showed a large deviation of +21 per cent
contrasted with +2 in the LA cities, and

251
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TABLE 141. Contribution of the Weighting System to Differences between Referees for Causes of Death
in Which the Difference Was Important in One or Both City Groíups

Referred deaths Change produced
if no second choice without weighting Referee discrepancy

allowed according to system according to Total Percentage
Cause of death City deaths deviation

group* if no of totalif
Referee Referee Referee Referee without with weights no weights

A B A B weights weights n+(x 100(o-x)
x y x -a y-b y-x b-a +y)/

2 2
ny+zy

Diabetes mellitus (260) LA 434.0 544.0 -67.3 -2.0 +110.0 +44.6 994.0 +5.5
BS 19.0 80.0 -22.6 -6.7 -61.0 +45.1 92.5 +33.0

Other allergie, endocrine, metabolic, and nutritional LA 152.0 135.0 -10.3 -0.7 -17.0 -24.6 222.5 -3.8
diseases (240, 242-254, 270-289) BS 14.0 13.0 -2.7 -1.7 -1.0 -2.0 28.5 -1.8

Other mental and psychoneurotic disorders (300-306, LA 56.0 40.0 -6.3 -1.0 -16.0 -21.3 129.0 -6.2
308-321, 323-326) BS 7.0 7.0 -2.7 -1.7 - -1.0 35.0 -

Vascular lesions affecting central nervous system LA 3,094.0 3,004.0 +57.3 +17.3 -90.0 -56.0 3,065.0 -1.5
(330-334) BS 876.0 826.0 +13.0 +16.6 -50.0 -53.6 852.0 -2.9

Arterioselerotic heart disease (420) LA 3,354.0 2,672.0 +129.2 +4.0 -682.0 -556.8 3,019.0 -11.3
BS 2,230.0 1,799.0 +52.6 +4.0 -431.0 -382.4 2,015.5 -10.7

Chronic endocarditis and other myocardial degenera- LA 623.0 798.0 +8.7 +8.0 +175.0 +175.7 712.5 +12.3
tion (421, 422) BS 63.0 114.0 -1.3 +1.7 +51.0 +48.0 88.5 +28.8

Other diseases of heart (430-434) LA 689.0 893.0 -3.3 -14.0 +204.0 +214.6 792.0 +12.9
BS 36.0 113.0 -3.3 -1.7 +77.0 +75.4 74.5 +51.7

Hypertensive heart disease and other hypertensive LA 1,551.0 1,479.0 -11.6 +20.3 -72.0 -103.9 1,522.0 -2.4
disease (440-447) BS 172.0 285.0 -2.3 +4.0 +113.0 +106.7 228.5 +24.7

Diseases of arteries, veins, and other diseases of the LA 396.0 383.0 -19.0 +4.0 -13.0 -36.0 428.5 -1.5
circulatory system (450-468) BS 215.0 242.0 -0.3 +2.6 +27.0 +24.1 237.5 +5.7

Bronchitis (500-502) LA 224.0 253.0 -7.7 -2.0 +29.0 +23.3 506.5 +2.9
BS 58.0 86.0 -4.7 -4.3 +28.0 +27.6 395.0 +3.6

Other diseases of the respiratory system (470-475, LA 217.0 169.0 -11.0 -7.7 -48.0 -51.3 355.0 -6.8
510-527) BS 27.0 32.0 -0.7 +1.3 +5.0 +3.0 103.5 +

2
.4

Symptoms referable to cardiovascular system (782) LA 122.0 69.0 +10.0 -5.7 -53.0 -37.3 95.5 -27.7
BS - 7.0 -0.3 -2.0 +7.0 +8.7 3.5 +100.0

Other symptoms and ill-defined conditions (780, 781, LA 350.0 906.0 -18.0 -55.0 +556.0 +593.0 646.0 +43.0
783-795) BS 7.0 55.0 -0.3 - +48.0 +47.7 33.0 +72.7

*I,A= 10 Latin American cities; BS= Bristol, San Francisco.
Definitions given in footnotes to Table 140 apply.

this warrants examination; vascular lesions
affecting the central nervous system with
deviations of 1 and 3 per cent also merits
study; influenza and pneumonia showed a
combirined deviation in all cities of 2.1 per
cent, which is unimportant; bronchitis gave
a combined deviation of 2.8 per cent, which
is significant. With the two exceptions
mentioned (other infective and parasitic
discases and influenza and pneumonia), the
above causes are shown in Table 141, which
analyzes the contribution that the weight-
ing system could have made to the referee
<liffcrence. The first columns show the fre-
quencies x and y for A and B, respectively,

which would have resulted if each weight of
2 (most likely cause) had been changed to
a weight of 3 and each weight of 1 (less
likely cause) had been discarded. It can be
assumed that if it had been necessary for
only one cause to be selected, the referee
would then have chosen the category which
he considered most likely under the weight-
ing system.

The next columns in Table 141 show that
the use of weighting in the LA cities dimin-
ished the referee discrepancy (b-a being
less than y-x, regardless of sign) for 5
causes out of 13, and in the BS cities it
diminished the discrepancy for 9 causes.
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Whenever a exceeded x, referee A had
classed the cause as "less likely" more often
than he had classed it as "most likely"; this
excess in frequency of assigning a weight of
1 rather than 2 is measured by 3(a-x),
since each weight of 1 added 1/3 to the
difference (a-x), while each weight of
2 in the total score (i.e., in 3a), replacing
a 3 in 3x, deducted 13 from (a-x). The
same applies to causes in which b exceeded
y for referee B. Similarly, where x exceeded
a (or y exceeded b) there had been more
frequent use of a weight of 2 than of 1, the
excess being measured by 3(x-a) or 3
(y-b). Without a detailed examination
of the questionnaires this can help in finding

the reasons for some of the referee differ-
ences in Table 141.

Table 142 distinguishes the deviations in
the deaths for which there had been a
hospital autopsy, a medico-legal autopsy,
a hospital record with no autopsy, and
neither a hospital record nor an autopsy.

Table 143 analyzes the referee discrepan-
cies according to sex and age for diabetes
and the cardiovascular causes; from the
percentage deviations it is possible to calcu-
late what effect the personal equation would
have, in each sex-age group, on the ratio
of the death rates in the two groups of cities.
Since one purpose of the Investigation was
to evaluate this ratio for the cardiovascular

TABLE 142. Analysis of Referred Deaths by the Weighting System According to Whether There Had
Been an Autopsy or Hospital Record for Causes of Death Producing Important Referee Deviations

Cause of death

Diabetes mellitus (260)

Other allergie, endocrine, metabolic,
and nutritional diseases (240, 242-
254, 270-289)

Vascular lesions affecting central
nervous system (330-334)

Arterioselerotic heart disease (420)

Chronic endocarditis and other myo-
cardial degeneration (421, 422)

Other diseases of heart (430-434)

Hypertensive heart disease and other
hypertensive disease (440-447)

Discases of arteries, veins, and other
diseases of the circulatory system
(450-468)

Bronchitis (500-502)

Other diseases of the respiratory sys-
tem (470-475, 510-527)

Symptoms referable to cardiovascu-
lar system and other symptoms
and ill-defined conditions (780-
795)

City
group*

LA
BS

LA
BS

LA
BS

LA
BS

LA
BS

LA
BS

LA
BS

LA
BS

LA
BS

LA
BS

LA
BS

With hospital autopsy

Both Differ-
ref- ence
erees b-a

w =2d

51.5 +2.4
24.0 +12.6

23.5 -4.3
8.2 -2.3

221.2 +9.7
180.5 -11.6

152.0 -28.8
320.6 -52.0

77.0 +11.3
24.3 +4.7

57.9 +17.0
10.8 +5.7

107.3 -1.5
47.2 +14.3

76.8 -1.5
93.5 +17.0

18.0 +4.7
16.8 +3.0

43.5 -9.0
12.2 -1.0

13.2 +15.0
0.8 -0.3

Per-
cent-
age

devia-
tion
lOOd
n+w

+1.4
+16.2

-3.9
-8.1

+2.2
-3.2

-9.5
-8.1

+7.3
+9.7

+14.7
+26.4

-0.7
+15.2

-0.9
+8.6

+6.9
+2.5

-5.7
-1.4

+56.8
-18.7

With medico-legal
autopsy

Both
ref-

erees
w

2.6
7.3

6.6
0.5

137.9
80.5

165.2
834.5

89.0
15.2

122.8
3.7

50.5
49.5

18.2
56.7

1.0
12.0

26.0
6.0

74.4
4.6

Differ-
ence
b-a
=2d

+2.7

-0.3

-4.4
-0.4

-37.7
-57.0

+16.0
+6.3

+9.6
+1.3

-15.0
+24.3

-0.5
+1.4

+0.7
+4.7

-18.8
+1.3

+88.0
+1.7

Per-
cent-
age

devia-
tion
lOOd
n+w

+13.2

-6.0

-1.6
-0.2

-11.4
-3.4

+9.0
+20.7

+3.9
+17.6

-14.6
+24.5

-1.4
+1.2

+8.0
+6.9

-22.9
+3.1

+58.4
+19.5

With hospital record,
no autopsy

Both
ref-
erees
w

258.9
29.0

68.2
6.3

1,448.8
414.1

984.8
506.5

232.3
24.5

309.2
41.3

574.6
80.7

179.4
55.0

109.2
34.3

74.3
10.2

126.7
16.0

*LA= 10 Latin American cities; BS= Bristol, San Francisco.
Definitions given in footnotes to Table 140 apply.

Differ-
ence
b-a
=2d

+25.7
+24.6

-14.3
+0.7

-33.1
-29.7

-197.7
-168.4

+52.0
+17.6

+95.7
+43.3

-26.0
+43.3

-6.7
+6.6

+7.7
+12.0

-6.0
+3.0

+125.9
+26.6

Per-
cent-
age

devia-
tion
100d
n+we

+2.4
+22.9

-6.9
+2.6

-1.1
-3.6

-10.0
-16.6

+11.1
+35.9

+15.5
+52.8

-2.3
+26.8

-1.6
+5.9

+1.8
+2.7

-2.1
+3.8

+47.4
+78.2

With neither hospital
record nor autopsy

Both
ref-
erees
w

208.9
3.9

49.7
0.7

1,196.0
160.0

1,583.1
315.5

276.2
24.3

295.7
21.1

770.5
49.8

121.1
21.5

115.2
13.3

55.8
0.5

456.0
13.0

Differ-
ence
b-a
= 2d

+16.3
+5.0

-6.0

-28.0
-10.2

-275.7
-101.0

+95.1
+19.3

+89.4
+25.0

-60.4
+23.3

-26.3
-1.0

+10.3
+8.0

-17.0
+0.4

+314.0
+25.4

Per-
cent-
age

devia-
tion

I OOd
n+w

+2.1
+51.0

-5.1
+7.1

-1.2
-3.2

-8.7
-16.0

+17.2
+39.7

+15.1
+59.2

-3.9
+23.4

-10.4
-2.3

+2.0
+4.6

-8.8
+2.7

+33.6
+90.7
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diseases in particular, it is important to
know how it differed according to the ref-
eree. Despite considerable discrepancies in
referee opinion for these causes, if they
affect all the cities in the same general way
and to approximately the same extent, the
important ratio would not be affected ap-
preciably. Assuming that P and p are the

aggregate populations in the LA and BS
cities, corresponding to the sample sizes
(which need not to be known, since P, p
cancel out), and if E and e are the respec-
tive percentage deviations in Table 143, the
ratio according to referee B between the
death rate in LA and that in BS is p(100+
E)/P(100+e), and according to referee A

TABLE 143. Analysis of Referred Deaths by the Weighting System According to Sex and Age for Certain
Causes of Death

Ages 15-44 years Ages 45-64 years Ages 65-74 years

Cause of death Citeren Percent- Percent-
group* Both Differ- age de- Change Both Differ- age de- Change Both Differ- agede- Change

ref- ence vation by ref- ence viation by re- ence matio b
erees b-a 1Od weights erees b-a d 00d weighths eree b aton gy

w =2d n+w w-r w =2d n+w w-r w =2d n+w w-Tr

Male

Diabetes mellitus (260) LA 21.0 -3.4 -3.1 +1 131.2 +2.3 +0.5 +5 86.5 +7.6 +2.5 +8
BS 0.7 - 0 10.8 +6.3 +15.9 +3 14.3 +12.0 +31.1 +3

Vascular lesions affecting central LA 158.7 +4.0 +1.2 0 695.6 -20.7 -1.5 -9 641.3 -6.0 -0.5 -10
nervous system (330-334) BS 12.7 -0.7 -2.8 -1 141.5 -11.6 -4.1 -1 258.3 -15.3 -3.0 -5

Arteriosclerotic heart disease (420) LA 187.0 -25.4 -6.8 -2 1,121.6 -54.01 -2.4 -23 656.3 -124.7 -9.5 -16
BS 48.3 -4.7 -4.8 0 737.8 -89.7 -6.1 -7 634.7 -129.3 -10.2 -7

Chronic endocarditis and other myo- LA 48.2 :+4.3 +4.5 0 174.5 +27.0 +7.7 -4 152.8 +45.0 +14.6 0
cardial degeneration (421, 422) BS 4.5 +1.0 +11.1 0 19.3 +6.0 +15.5 0 27.5 +19.0 +-

3 4
.

6
0

Other diseases of heart (430-434) LA 74.8 -4.3 -2.9 -2 191.5 +57.6 +15.0 +8 135.8 +67.0 +
2

4.
7

0
BS 2.3 +0.7 +15.2 0 11.3 +12.0 +53.1 +1 22.3 +27.3 +61.2 +1

Hypertensive heart disease and LA 66.0 -17.5 -13.3 +15 362. 0 +1 257.90 -34.7 -6.7 0
other hypertensive disease (440- BS 3.5 +0.3 +4.3 1 59.8 +29.0 +24.2 _1 59.5 +29.6 +24.9 0
447)

Diseases of arteries, veins, and other LA 20.5 +2.3 +5.1 0 107.3 -3 -1.6 +1 95.9 -12.3 -6.3 +1
diseases of the circulatory system BS 7.3 -0.1 -0.6 0 50.2 +8.9 +8.5 +1 82.0 +8.8 +5.3 -1
(450-468)

Female

Diabetes mellitus (260)

Vascular lesions affecting central
nervous systemn (330-334)

Arteriosclerotie heart disease (420)

Chronic endocarditis and other myo-
cardial degeneration (421, 422)

Other discases of heart (430-434)

Hypertensivc heart discase and other
hypertecnsive diseasc (440-447)

Discases of arterics, veins, and other
disecases of the circulatory systemn
(450-468)

LA
BS

LA
BS

LA
BS

LA
LBS

LA
BSA

LA
BS

LA
BS

12.5
1.7

132.0
15.3

65.8
12.2

25.2
0.3

74.5
0.3

56.3
1.3

30.3
2.0

-0.4 -0.5
+0.

7
+7.4

+2.0 +0.8

-19.0
-0.3

+7.0

-6.0
-0.7

-0.1
+0.7

+3.4

-14.4
-1.2

+13.9

-4.0

-0.9
+26.9

+2.9

O
o

+i
o

+1
TI

o

+2
o

+1
o

o
o

162.5
9.8

692.7
126.0

463.3
169.2

128.3
4.0

172.3
9.5

378.1
22.2

65.5
23.7

+-17.(
+8.

-6.7
-8.(

'102.7
-31.7

+29.
+2.O

+t5.:3
+6.4

-15.7
+7.7

-l11.4
+0.7

+2.7
+21.0

1-0.5
-3.4

-11.1
7 --9.4

+11.4
+25.0

+ j1..1
+3::1..7

-2.1
+17.4

-10.2
+ -i.:

+4
+2

-8
-2

-12
-3:

o
o

+1

-6

+1
-1

lO.:3
26.8

694.3
282.3

452.1
:484. 0

17:1.2
:32.7

150.7
:11.2

:390.4
76.0

77.5
62.1

*ILA= 10 Latiín A^oerican citics; S13= Bristol, San Francisco.
I)elinitions given in footnotes to Table 140 apply.

+21.4
+1

7
.
7

-28.7
-17.3

-31.0
-126.7

+63. .
0

+20 .0

+51.7
+29.7

-:.6.7
+35. 1

-11 .7
+5.

7

+4.7
+21.7

-2.1
-3.1

-3.4
-18.5

-18.1
+30.6

+18.1
+47.6

-4.7
-+23.3

-7.1
+4.

6

+11
+7

-10
-5

-15
-11

-3

O
0

+3

o
O

l
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it is p(100-E)/P(100-e). If the first
ratio is divided by the second, the relative
effect of changing from A to B is given
by (100+E) (100-e)/(100+e) (100-E). If
this expression is equal to 1, it means that
the disparity, if any, between these two
groups of cities shown in the rates used in
the report for the cause in question is the
same in the opinion of each referee. To the
extent that the value of the expression
differs from 1, it means that one referee
considers the disparity to be larger than
does the other referee, and half the differ-
ence from unity measures approximately
the average effect on the LA/BS ratio if
the opinion of a single referee had been used.

The causes for which referee discrepan-
cies were of significance can now be con-
sidered in the light of Tables 141, 142, and
1.43.

Diabetes Mellitus

In the 10 Latin American cities there
were 1,029 deaths classed to this disease as
underlying cause by the weighting system
(n+w), but according to referee B the
number was 22 more than this, and accord-
ing to A it was 22 less, giving a deviation
of +2.2 per cent, which would modify the
death rate by that proportion of its value.
Had weights not been used, the deviation
would have increased to 5.5 per cent; and
from the value of 3(x-a) it is apparent
that 202 more deaths were assigned a weight
of 1 than a weight of 2 by A, compared
with an excess of only 6 by B. In Bristol
and San Francisco the deviation was +21
per cent in a total of 107, and that per-
centage would have been still larger without
the use of weights. Here 68 more deaths
were given a weight of 1 than a weight of
2 by A, compared with an excess of 20 by B.
Most of this difference of opinion must have
occurred with deaths of diabetics suffering

from a heart disease, for which B preferred
the diabetes as underlying cause, whereas
A preferred the heart condition. The prob-
lem of deciding which was to be regarded as
the underlying cause of death in such in-
stances was well appreciated at the start
of the Investigation; however, in order not
to obscure the difficulty, no provisional rules
were laid down to faciliate a decision, which
was often made more rather than less diffi-
cult by the information additional to the
death certificate. Given the certificate
alone, the decision would depend upon the
opinion expressed by the certifier in his ar-
rangement of the causes, aided by the dura-
tions of the diseases when stated, or, in the
last resort, would be governed by interna-
tional rules of precedence. But when there
were also hospital reports of severity and
degree of insulin cepntrol over past years,
the decision Often depeilded upon the ref-
eree's view as to the importance of these
factors in relation to the concomitant heart
disease.

Table 142 shows that autopsy reports in
the BS cities helped to reduce the devia-
tions, although they elucidated chiefly the
disease associated with the diabetes, since
the latter does not often produce macro-
scopic lesions detectable by autopsy; Table
143 shows that the deviations became
greater with advancing age, as might be
expected. Not enough is known about the
influence of diabetes on heart disease, and
until it is clarified some specific rules will
be necessary to reduce the large personal
equation involved in attempts to decide
which was the underlying cause of death.

The effect of this uncertainty on the
ratios (R) of death rates in the LA cities
to those in the BS cities was considerable,
as can be seen by applying the formula R
(according to B)/R(according to A)=

(100+E) (100-e)/(100+e) (100-E),
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where E and e are the percentage deviations
in the LA and BS cities, respectively (Ta-
ble 143). Aggregating the sexes at each
age, since the numbers in BS were small,
the values were 0.85 at ages 15-44 years,
0.71 at 45-64 years, and 0.65 at 65-74
years. Reliance on the opinions of one
referee instead of on the average of two
would modify the death rate ratios at ages
over 45 by about 16 per cent of their values.

Vascular Lesions Affecting the Central Ner-
vous System

The referee deviation was of no impor-
tance in the LA cities as a whole, but it
was -3 per cent in the BS group, where it
was hardly affected by weighting. Each
referee used a weight of 2 more often than
a weight of 1, thc excess being 39 cases for
A and 50 for B. The deviation was not
greatly affected by a hospital autopsy, but
was very small with a medico-legal autopsy.
The effccts on the ratios of death rates in
the LA cities to those in the BS cities wcrc
as follows: at ages 45-64 years, men 1.04,
women 1.05; and at ages 65-74 years, men
1.10, women 1.05.

Arteriosclerotic Heart Disease

In the LA cities referee A classified a
weighted total of 3,225 referred deaths to
this category, whereas B classified only
2,668, tlihe (leviation being 9.4 per cent; in
the BS groiip the numbers wrce 2,177 and
1,795, respectively, giving a deviation of
9.6 per cent. If wcighting had not been
used, the deviations would have been even
greater, namely, 11.3 and 10.7 per cent.
From the positive values of 3(x-a) it ap-
pears that A must lave assigned a weight
of 2 far more often than a wceight of 1,
the excess frequency being 545 in all thce
cities, whereas for B the corresponding ex-
cess frequency was only 24; yct this could

account for only a portion of thce total dis-
crepancy of 939 (or 2,817 before dividing
ly 3). Referec A must thereforc have used
a weight of 3 for many deaths in which B
considered thc prcferencc less certain or
assigned a weight of 3 to the other causc.
Sincc for the other chlironic hcart dliscasc
groups (421, 422, 430-434) there was an
opposing cxcess of b over a a amounting to
513, much of the dliscrepancy evidently
arose thliough B's classifying to anothrc
heart condition many dcatlis which A classi-
fied to arteriosclerotic heart clisease (420).

Table 142 shows that in thc LA cities
the deviation was scarcely affected by the
kind of information, being slightly grecater
when there had been an autopsy, but in the
BS cities thc deviation was much larger
without an autopsy. With a hospital au-
topsy, however, thc cleviation was 8 or 9
per cent in botlh groups of cities; this might
be due to the pathologist's recording any
dcgree of sclerosis in the coronary arteries,
even thoughl it ímight not necessarily lave
been sufficient to cause death at that stage
an(d age. lWhicreas A may have rcgalrdedl
a slight :affeetion of tlh coronar.ics revealed
l)y autopsy witholut a clear clinical history
as sufficient reason for assigning arterio-
sclerotic heart disse ase a causell(' f death,
Bn may lave attaclied iore iml)ort:lncc to
manifestations of other heart condlitions.

In the al)sencei of an autopsy an:l clear
evidence from an (clectroearldiogrl.a, thce
distinction between the clinical recor(ls of
chronic arteioselrotie heart disease and
those of cardiovascular sclerosis or myo-
cardial dlegeneration with gencral arterio-
scleroosis, or of somce of the otllher heart
conditions, often remains in doult, despite
all the infoinmation available. The presence
of a hospital record without autopsy did
not reiluce the deviation in either group of
cities.
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Table 143 shows that in the LA cities at
ages under 65 and in the BS cities at ages
45-74 the deviations were larger for women
than for men, the reverse being true at
other ages. The effects of personal equa-
tion on thc ratio
LA cities to those
by thc values of R

MIen age(l
45-64

I\Ien agc(l
65-74

\Vomien nae(l
45-64

Women age(l
65-74

Thesc values ir
thc opinion of one
the average opinii
thc ratios by only
values for men ant
45-64, but for olde
be modified to the
of its value.

Although these e
tween death rates
cities and those ir
cisco are unimport
except. for elderl3
necessarily be tru
this kind, which w
opinions of some
mwhose personal eq
relation with those
deviations of near
mea-n opinion of
study, it will not
whlietlier differences
rates attributed to
sease, wlhen compa

the present study
meaningful or not.
situation it will be
better definitions a

lecting arteriosclerotic heart disease as un-
derlying cause of death than exist at present.

Chronic Endocarditis and Other Alyocardial
Degeneration

s of death rates in the These causes were much affected by the
in the BS cities are shown referees' differences of opinion about deaths
(B)/R (A) below: with doubtful indications of arteriosclerotic

E e R(B)/R(A) heart disease coexisting with other cardio-
vascular conditions. The positive deviation

2.4 - 6.1 1.08 by referee B was 12.5 per cent in the LA

9.5 -10.2 1.01 cities, 27 per cent in the BS cities, and 14
per cent in all combined, and the death

11.1 - 9.4 0.97 rates attributed to this group of diseases
would have been modified to this extent

3.4 -16.5 1.30 if they had been based on the opinion of

nply that reliance upon a single referee instead of on the average
e referee instead of upon of two. The deviations would scarcely have
on of two would modify been changed if no weighting had been used.
a small fraction of their Table 142 shows that the deviation was

d also for women at ages smaller when there had been an autopsy
er women the ratio would and greatest when there had been neither
extent of about a seventh an autopsy nor a hospital record. It is curi-

ous that for deaths without autopsy in the

ffects on comparisons be- BS cities the deviation was much greater
in the Latin American than in the LA cities; this suggests the

n Bristol and San Fran- presence in the BS cities of some bias
tant in this Investigation against this group in the records themselves.
y women, this will not Froim Table 143 it appears that deviations
ie for future studies of were largest at ages 65-74.
ñvill have to be based on Comparability for this cause group taken
other referee or referees by itself cannot be achieved as long as
luations have no known ambiguity exists in the use of descriptions
e of A and B; and since such as cardiovascular selerosis; and until
ly 10 per cent from the rules to aid the selection of arteriosclerotic
A and B occur in this heart disease as underlying cause are made,
be possible to discover it would seem advisable to consider other
up to that level in death myocardial degeneration in conjunction

arteriosclerotic heart dis- with arteriosclerotic heart disease.
ared with those found in

red with those found in Other Diseases of Heart
(or any other study), are
In order to improve this This miscellaneous group was even more'

e necessary to lay down affected by referee opinion than the pre-
and guiding rules for se- ceding one, the positive deviation by ref-
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cree B being 13 per cent in the LA cities,
49 per cent in the BS cities, and 16 per
cent in all combined. The weighting sys-
tem had no appreciable effect on the devia-
tion. In the LA cities a medico-legal au-
topsy reduced the deviation to 4 per cent,
although a hospital autopsy did not affect
it; and in thc BS cities the deviation in
the small groups with autopsies was 24
per cent compared with a very high devia-
tion of 5,5 per cent in thc groups with no
autopsy. The disagrcement was slight at
ages under 45, but at 65-74 years it was
30 per cent for men and 23 per cent for
women in all cities combined. In view
of such a pronounced discrepancy between
the referces, with or without the use of
weights, in cities where the records were
good, comparisons between death rates at-
tributed to this residual group of heart
discase, much of it difficult to define, are
unlikely to hc meaningful whcn the group
is corisidered by itself.

Hypertensive -leart Disease and Other Hy-
pertensive Disease

For hypertensivc hcart disease there was
a curious difference between the operation
of the personal equation in dealing with
deaths from the LA and the BS cities,
wherc the deviations were of oppositc signs.
In Table 141 thc two hypertension groups
havc bhen aggregated, since other hyper-
tension has small frequencies in the BS
cities. In the LA cities referec A assigned
1,563 deaths to these groups compared with
1,459 assigned by B, giving a deviation of
-3.4 per cent (reduced to -2.4 without
weighting); and in thc BS cities the num-
bers were 174 and 281, giving a deviation
of +23.5 per cent (slightly greater with-
out weighting).

Tables 142 and 143 show that in the
LA cities thc deviation was larger with

a medico-legal autopsy and smallest at
ages 45-64; in the BS cities it was smaller
with a hospital autopsy than with other
kinds of information and was not affected
significantly by sex or age. The ratios be-
twcen death rates in the LA and the BS
cities would be affected considerably by
the referee differences, and reliance on a
single referee instead of two would modify
them by about one-fifth of their value.

Diseases of Arteries and Veins

Arterial diseases showed the same kind
of difference in referees' opinions between
the two groups of cities as was noticed for
hypertensive heart disease, the deviation
by B in Table 140 being -8 per cent in
the LA cities and positive but under 3
per cent in the BS cities. For diseases of
veins the deviations were +11 and +13
per cent. Combining the cause groups,
they were -4.2 and -t5.1 per cent in the
LA and the BS cities, being greatest with
ncither autopsy nor hospital record in LA
and with a hospital autopsy in BS. The
effccts on the death rate ratios LA/BS,
combining thc sexes were: at 45-64 years,
0.80; and at 65-74 ycars, 0.79, indicating
that reliance on one referce instead of two
would modify the ratio by about one-tenth
of its value.

Bronchitis

The deviations were +2.3 and +3.5 per
cent in the LA and the BS cities, respec-
tively, thc former being increased in ab-
sence of weighting to 2.9 per cent. For
the 37 deaths with an autopsy in the LA
cities the discrepancy was 5 and for the
94 in the BS cities it was 8, referce B as-
signing more to this cause than did A.
Among the 780 other deaths, however, the
deviation was only 2 per cent in LA cities
and 3 per cent in BS cities, and thc effect
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on the death rate ratios LA/BS was not
important.

Other Respiratory Diseases

The deviation in the LA cities was -7.1
per cent, whereas in the BS cities it was
opposite in sign but small (+1.5). The
use of weighting increased by 11.7 the
deaths classified to this group by referee A
in all cities, and those classed by B were
raised by 6.4; this indicates that a weight
of 1 was used by A for 35 more deaths
than was a weight of 2, the corresponding
excess by B being 19. Table 142 shows
that in the LA cities the deviation was
much ]arger for deaths with a medico-legal
autopsy than for the other deaths.

Other Endocrine and Metabolic Diseases

For this miscellaneous group the devia-
tions were -5.4 per cent in the LA cities
and -3.3 in the BS cities. The change
produced by weighting in all cities com-
bined was an increase of 13 deaths accord-
ing to referee A, showing that a weight
of 1 must have been used for 39 more
deaths than was a weight of 2; and the
excess frequency in the use of the "less
likely" weight was only 7 for referee B.
Without use of weighting the deviation
in all cities combined would have been -3.6
per cent. Table 142 shows that in the LA
cities the deviation was smaller when there
had been a hospital autopsy or record; but
in the BS cities the numbers of deaths were
too small for reliable comparison of the
subgroup deviations.

Other ilental Diseases

In the LA cities the deviation was -8.1
per cent, which would have been reduced
in the absence of weighting to -6.2; but
there was no appreciable referee discrep-
ancy in the BS cities. The use of weighting

by A increased the deaths in all cities by
9, indicating that a weight of 1 must have
been used for 27 more deaths than was a
weight of 2, the corresponding excess for
B being 8.

Symptomns and Ill-Defined Causes

Referee B resorted to circulatory symp-
toms for 84 deaths and to other symptoms
or ill-defined causes for 1,016, whereas
referee A used these groups for 112 and
375, respectively. The proportions so classi-
fied among the deaths from all causes were
about 2.5 per cent by B and 1.1 by A;
this implies that the death rates from
definite causes would, in general, be 1.5
per cent higher according to A than ac-
cording to B. Table 142 is not meaningful
for the BS cities, with only 38 deaths, but
in the LA cities (776 deaths) an autopsy
did not diminish the deviation, which was
in fact smallest when there had been neither
an autopsy nor a hospital record. Unless
rules are formulated for dealing with very
doubtful deaths, the decision not to attempt
to classify to a definite disease must often
be subjective.

General Conclusion as to Referee
Differences

Only diabetes, nonrheumatic heart dis-
eases, and hypertension were affected seri-
ously by difference of referee opinion. For
diabetes the present uncertainties as to its
influence on associated heart diseases make
it impossible to eliminate the personal
equation, no matter how complete the in-
formation may be. For arterioselerotie
heart disease, despite a deviation of about
9 per cent affecting all of thc cities, ratios
of death rates between the two groups of
cities were not affected by the personal
equation to an important extent except for
elderly women; but for future comparisons
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differences up to 10 per cent in death rates,
or greater differences if only one referee is
used, will not be meaningful, and rules
to reduce the difficulties in selecting arterio-
sclerotic heart disease as underlying cause
will be needed if greater precision is to
be attained. For the other groups of heart
disease seriously affected by referee dif-
ference, the fact that one referee seems to
have preferred one of those diseases to
arteriosclerotic heart in many doubtful
deaths must have substantially affected
comparative rates by locality in the present
study; and such personal equation effects
cannot be eliminated in future studies of
this kind until better guiding rules are
formulated.

To summarize, the chief defects in this
Investigation have been: (1) insufficient
guiding rules for dealing with diabetes and
arteriosclerotic heart disease in combina-
tion with other conditions mentioned in the
history; (2) some uncertainty whether a
"less likcly" weight should be given to a
discase unlikely by itself to have caused
thc death; and (3) the fact that the total
weights by two referees added up to 6
instead of 10 resulted in recurrent fractions
ini most of the tabulations. In future stud-

ies of this kind these defects could be miti-
gated by: (1) devising rules to reduce the
difficulties mentioned; (2) amending the
concept of weights from likelihood as the
underlying cause to importance of con-
tribution to the total cause of death; (3)
revising the weighting system to allow two
or occasionally three causes with- weights
totalling 5, the possible choices being a
single cause with a weight of 5, two causes
with weights of 3, 2 or 4, 1, or three
causes with weights of 3, 1, 1 or 2, 2, 1.

Using a system of weighting based on
the modified concept that the diseases given
weights produced death by their combined
action, making contributions in proportion
to those weights, would allow the referee
to decide which diseases, jointly with others,
probably had a substantial effect in pro-
ducing a situation resulting in death, and
to assign the weights he thought most likely.
Such a system might provide a better solu-
tion to the problems of underlying cause
and multiple cause than any which have
so far been devised; at least it could pro-
duce statistics that would be more informa-
tive than the extensive tables of the fre-
quency of mention of diseases in the
records.

VALUE OF WEIGHTING SYSTEM

T'be last columns of Table 140 show the
effect that thc weighting system had upon
tlhe nuinbers of deaths which wcre classified
to cach of the 38 groups of causes of death,
thc change (w-r) being cxpressed as num-
)bers of deatlis and then in terms of the
total (n+r) which would have been as-
sigiiedl to thc cause in the absence of wcight-
ing, including the death records which it

was not necessary to send to thc referecs.
The values of (n+r) can be derived by
deducting (W-r) for all cities from the
summation of n and w in the LA and the
BS cities. For 22 of the causes the effect
of weigliting (lid not exceed 1.0 per cent
(being positive in 10, negative in 10, and
zero in 2); aind for the remaining 16 with
larger effects the change was positive for
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12 and negative for 4. These
are listed below in descending or
positive effect:

Pec
cha9

W(Cause of death
Other symptoms and ill-defined

conditions
Diabetes mellitus
Other mental and psycho-

neurotic disorders
Congenital malformations
Other allergic, endocrine, meta-

bolic, and nutritional diseases
Diseases of skin ancl cellular

tissues and of the bones and
organs of movement

Other diseases of the genito-
urinary system

Other diseases of the respira-
tory system

Syphilis and its sequelae
Alcoholism and alcoholic

psychosis
Other diseases of heart
Diseases of arteries
Rheumatic fever and chronic

rheumatic heart disease
Chronic endocarditis and other

myocardial degeneration
Vascular lesions affecting

central nervous system
Arteriosclerotic heart disease

Most of the 12 whose frequen(
creased by weighting were groi
very well defined causes or were
of conditions (e.g., types of chr
ritis) commonly associated with
cause likely to be given preferei
derlying cause of death. An inc
duced by weighting indicates th
likely weight of 1 was used for m
than was the more likely weigh
might be expected for causes of t
The weighting system has the
of bringing into the picture the
tion of such causes to the total
whereas if only the first choice

16 groups in the statistics, that contribution remains
rder of the hidden.

Of the other causes showing increases,
diabetes has already been discussed; itsrceentage

nge due to frequent association with cardiovascular
eightilag disease and the difficulty of deciding on

precedence often enabled the referee to give
+5.4 it a weight of 1 instead of excluding it
+4.6 entirely from the statistics. This was true

+3.6 also of benign hyperplasia of the prostate,
+3.0 chronic syphilis, and alcoholism, part of

whose contributions to mortality would not
+2.7 appear in the absence of the weighting sys-

tem. According to this concept of the

+ 2.5 weights, the referee was often expressing
his view not so much that the real cause

+2.3 of death was EITHER X OR Y, with relative

probability of 2 to 1, but rather that X
+1.5 AND Y by their combination produced the

fatal issue, making contributions in the
+1.4 ratio of 2 to 1.

+1.3 On the other hand, decreases produced
by weighting arise through the use of a

-1.1 weight of 2 instead of 3, giving the oppor-
tunity to bring in an associated disease as
less likely instead of excluding its contri-

-1.3 bution to mortality. Of the causes show-
-1.9 ing such effects, vascular lesions of the
cy was in- central nervous system and arterioselerotic

ips of not heart disease have been discussed; chronic
collections rheumatic heart and myocardial degenera-
ronic arth- tion are often associated with another dis-
some other ease which undoubtedly hastened death.
nce as un- Although the use of the weighting sys-
crease pro- tem entailed additional work in analysis,
at the less the fact that referees were able to register
iore deaths their uncertainties over the underlying
it of 2, as causes of many deaths instead of suppress-
his nature. ing them, and that contributions of many
advantage diseases to mortality found expression in
contribu- the statistics which otherwise would have

mortality, been lost, seems to be good reason for
can figure further use of the system. As was pointed
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out earlier in this chapter, it is essential,
however, that future studies based on pe-
rusal of hospital and other histories of the
persons who had died be facilitated by
devising some rules to help referees decide
upon precedence between causes when dia-
betes is associated with a cardiovascular

disease, when uncertain indications of ar-
teriosclerotic heart disease are associated
with definite signs of other cardiovascular
affections, and when the history and symp-
toms are so ill-defined as to make assign-
ment to any category of definite disease
uncertain.
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Chapter XVII

Recommendations for Actions in Health
Programs and for Research

The preceding chapters provide a com-
prehensive account of causes of deaths of
adults in 12 widely separated cities. The
report is founded on the most complete
information that could be obtained and
analyzed by standardized procedures to
ensure comparability of data. The pattern
of mortality is brought into focus with a
clarity hitherto not achieved for these
cities, and surprising and intriguing differ-
ences are revealed in death rates. Some

of these indicate that mortality in the pro-
ductive period of life can be reduced mark-
edly, while others serve to define oppor-
tunities for further epidemiological research.

These analyses result in recommenda-
tions relevant to (1) preventive actions,
(2) epidemiological research, and (3) de-
velopment and improvement of standard
procedures. These three subjects are
covered in this chapter, which also gives
a brief summary of the Investigation.

PREVENTIVE ACTIONS

In the past health programs have been
lirected principally to the prevention and
:ontrol of communicable diseases and to
the reduction of mortality in infancy and
:hildhood. While continuing efforts directed
;o these ends are important, this Investi-
gation points clearly to the possibilities for
·educing mortality in adult life in these
Áities. To attain this goal harmful condi-
'ions in the environment of modern urban
,ociety must be eliminated. Estimates based
)n summary data are given of the number
ind proportions of deaths from causes
largely amenable to preventive action and

treatment (Table 144 and Figure 101).
The infectious diseases, the complications
connected with pregnancy and childbirth,
and many of the external causes can be ac-
cepted as mainly preventable. Many deaths
from certain other conditions could be pre-
vented by early detection and effective
treatment. For other causes the risks as-
sociated with environmental factors might
be reduced. A high proportion of deaths
remains for which the causation is not
known or for which methods of treatment
to prevent death are not yet available.
Further progress requires greater knowledge.
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TABLE 144. Number of Deaths from Causes Amenable to Preventive Action and Treatment in Three
Age Groups from 15-74 Years with Percentages, by Sex, in 12 Cities, 1962-1964

Cause

All causes ............................... 24,366 100

Causes amenable to preventive action
and treatment.......................

Infective and parasitic diseases ..........
Alcoholism, cirrhosis of liver, and

external causes ......................
Bronchitis and cancer of lung...........
Diabetes mellitus......................

Other causes
Other malignant neoplasms .............
Cardiovascular diseases .................
Other ................................

All causes ............................... 18,932

Causes amenable to preventive action
and treatment.......................

Infective and parasitic diseases ..........
Alcoholism, cirrhosis of liver, and

external causes ......................
Bronchitis and cancer of lung...........
Maternal deaths and cancer of

cervix uteri .........................
Diabetes mellitus .......................

Other causes
Other malignant neoplasms .............
Cardiovascular diseases .................
Other ................................

5,542
1,233

1,772
474

1,414
649

3,556
6,214
3,620

Total 15-34 years 35-54 years 55-74 years

Num- Per- Num- Per- Num- Per- Nuni- Per-
ber cent- ber cen ber cent- ber cent-

age age age age

Male

39.0
7.9

22.7
6.4
2.0

13.6
31.7
15.8

3,496 100

2,433
454

1,934
20
25

216
290
557

69.6
13.0

55.3
0.6
0.7

6.2
8.3

15.9

7,095 100 '13,775

3,319 46.8 3,750
814 11.5 6;53

2,086 29).4 1,516
294 4.1 1,245
125 1.8 336

848 12.0 2,245
1,757 24.8 5,668
1,171 16.5 2,112

Female

100

29.3
6.5

9.4
2.5

7.5
3.4

18.8
32.8
19.1

2,680 100

1,514
454

550
14

480
16

215
308
643

56.5
16.9

20.5
(.5

17.9
0.6

8.0)
11.5
24.0

5,100 100

1,823 35.7
425 8.3

600 11.8
87 1.7

592 11.6
119 2.3

1,063 20.8
1,215 23.8

999 19.6

11,152 100

2,20)5
354

622
373

342
514

2,278
4,69)1
1,978

9,502
1,921

5,536
1,559

486

3,309
7,715
3,840

The infective and parasiti'c diseases ac-
counted for only a small proportion of
the deaths; they were relatively more im-
portant in the younger than in the older
adults. In the combined experience in the
12 cities, 7.9 per cent of the deaths of
males and 6.5 per cent of the deaths of
females were due to these diseases. Tu-
berculosis was responsible for over two-
thirds of thc deaths in this group. A
major contribution of the Investigation is
greater recognition of the importance of
Chagas' cardiopathy in mortality in cer-
tain arcas of the Americas. In other areas

also in Latin America some of the ldeaths
attributcdl to heart discase are probal)ly
dlue to Chagas' discasc.

Many deathls were associated with ad-
verse social and environmental conditions
and others might have been prevented
through treatment. Together these repre-
sent nearly one-third of the deaths of male.
(31.1 per cent) and over one-fifth of thosc
of females (22.8 per eent). More than hali
of thc dcaths of males 15-34 years of agc
were due to these causes. The two largest
groups causing male dleaths amenable tc
preventivc action and treatment are al

27.2
4.7

11 .(
9. ()
2.4

16.3
41.1
15.3

19.8
3.2

5.6
3.3

3.1
4.6

20.4
42.1
17.7
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01. Percentage of Deaths from Causes to abortion, can be prevented. Also, with
I[ to PV-evntis e Action and Treatment known methods of early diagnosis and

Age Cronips from 15-74 Years, in 12
962-1964 treatment most deaths from cancer of the

cervix uteri are avoidable. Of the deaths
A iElcSE RD PRASIl lSEEls...... of young females 15-34 years, 56.5 per cent
ALCEO0LISM CIRHOSIS UF LIVSE

.D. ..ERAE. .CAUSES are classed in the group amenable to pre-
1 MAIIERAll DIAIES ANE CANCtE

F CEEVIA UIEEI A ventive action and treatment, in contrast
I DIABETES MEILITUS, EEDNCEIIIS AND

E CANCINl IUND Amo eRONCUS to 69.6 per cent of deaths of males in this
age group.

The amount of reduction which might
be effected may be judged by the size of
the lowest observed rate from these causes
amenable to prevention. The lowest age-
adjusted rate for males and females in
ainy city was selected from the rates given
in Appendix 13, and expected deaths were
obtained by applying the age-specific rates
to the total effective population. The re-
sulting reduction from causes amenable to
prevention or treatment would be 75 per

.15 34 E..S 35rL YEAs rASE 7 ARES cent for males and 78 per cent for females.
On the basis of the most favorable experi-

n and accidents and violence, which ence for this group of causes, the total
ed 5,536 (22.7 per cent of the male deaths could be reduced by 29 per cent
in the combined experience. Deaths in males and 23 per cent in females, and
cancer of the lung and to bronchitis the number of deaths of persons 15-34 years
;sed as preventable, since environ- would be practically ct in half.
conditions, air pollution, and ciga- Cancer of sites other than the lung and
noking have been associated with bronchus and cervix uteri, and cardiovascu-
proportion of them. Diabetes mel- lar diseases, have not been included, al-

also included in this group inas- though some of the deaths from rheumatic
s there is effective treatment. Al- fever and chronic rheumatic heart disease,
existing knowledge shows the way hypertension, and cancer of the breast might

ce mortality, there are formidable lhav been prevented.
-s to making such reductions. Com- Competitive risks of death from other
centered research should indicate causes have likewise been ignored. Obvi-
hods of effecting social change. ously, averting death from a preventable
reduction of mortality of females cause leaves the individual exposed to the

challenges of a different kind. risk of death from a cause not amenable
*ates are already much lower than to prevention such as a cardiovascular dis-
responding rates of males. Alcho- ease. The person whose death from one
and external causes contributed to form of cancer is prevented may be more
er extent. However, most of the liable to death from cancer of a second
1l deaths, of which many are due site than the person who had never de-
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veloped cancer. Certainly, also, the length
of life is in part determined by genetic
factors. Precise measurement of the re-
duction in mortality that can be effected
in diffcrent societies would need to take ac-
count of several factors.

Using thc lowest death rates for specific
causes for states in the United States for
1959-1961 as thc basis for estimating un-
necessary deaths, Guralnick and Jackson
(1967) found excessive mortality in young
adult life. For example, in the age groups
15-24 years and 25-34 years the percent-
ages were 41.5 and 36.5 in North Dakota
and 45.7 and 46.4 in Texas. In the age
group 65-74 years the excess was smaller,
namely, 10.4 per cent in North Dakota
and 13.4 per ccnt in Texas. These results,
based on a larger experience, are roughly
similar to those estimated in this Investiga-
tion. Thc authors refer to the work of Farr,
who more than a century ago suggested
that deaths in excess of 17 per 1,000 popu-
lation inight be regarded as "unnatural"
deaths.

Thus, with existing knowledge, preven-
tion of a significant proportion of deaths in
thc productivo period of life is possible.
Each city has its own distinct pattern of
mortality and consequently its peculiar
problems in prevention. Social and economic
chango, while reducing the risks from cer-
tain discases, also unfortunately brings in-
creased hazards of different kinds, such

as those from motor vehicles, air pollution,
cigarette smoking, and excessive alcohol
consumption, which affect mortality.

Of the 10 cities in Latin America in-
cluded in the Investigation, 8 (Bogotá, Cali,
Caracas, Guatemala City, Mexico City,
Lima, Santiago, and Sáo Paulo) are large
urban concentrations. Mortality from all
causes in these cities was compared with
official data for the countries. The results
revealed much lower death rates in young
adult life, 15-44 years, in the cities than
in the countries as a whole. The differences
would be even greater if death registration
were complete in rural areas. The death
rates in rural areas for this 30-year age
span are probably at least two to foui
times as high as in those cities. An il-
lustration is given in Chapter IV, showing
that the death rate among young adults
in Guatemala was over six times the rate
in the city with the most favorable experi-
once. This excessive mortality in Latin
America is occurring in the productivF
period of adult life. Lower mortality in
Latin American cities is probably due in
part to the concentration in the cities of
hcalth resources such as physicians and
nurses, hospitals and health centers, watei
supplies and sanitary services. Preventive
actions should bc extended to rural areas
where more than half of the population
lives.

EPIDEMIOLOGICAL RESEARCH

With regard to two large groups of causes
of death-malignant ncoplasms and cardio-
vascular discases, which cannot bc classed
as largcly preventable in the present state

of knowledge-thc Investigation has con-
tribluted by identifying with certainty popu-
lations in which thesc risks arc high and
others in which the risks are low. Wide
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differences in mortality have been shown to
exist, and these can no longer be attributed
to differences in nosology or classification.

Thus, arteriosclerotic heart disease is
clearly a much more serious threat to males
in San Francisco and Bristol, the English-
speaking cities, than in the Latin American
cities. The death rates were much higher in
San Francisco, even for the young adult
males 25-44 years of age, than in the other
cities. Further epidemiological research is
now needed to determine the specific en-
vironmental and possible genetic factors
responsible. The International Atheroscle-
rosis Project was conducted in several of
the cities at the same time as this Investiga-
tion. Comparison of the results of the two
studies shows that certain indices of arterial
lesions are directly related to mortality
(Tejada et al., 1967). These two inter-
national collaborative projects, then, com-
plemented each other to provide a better
understanding of the epidemiology of arte-
riosclerotic heart disease. The establish-
ment of these facts was considered by
Epstein (1965) to be a prerequisite for
further research.

Mortality from malignant neoplasms
showed unexplained wide variations. For
example, in La Plata the age-adjusted
death rates from cancer of three sites were
very high in males, namely, (1) larynx,
(2) lung and bronchus, and (3) urinary
bladder. The death rate from cancer of the
lung and bronchus was also high in Bristol,
but the rates from cancer of the larynx and
urinary bladder were not high. Thus, al-
though the association of cigarette smoking
with cancer of the lung and bronchus has
been repeatedly observed, and the evidence
is highly suggestive also for laryngeal and
bladder cancer, the anomalies in the pattern
of mortality in these cities deserve imme-

diate investigation. One possible explana-
tion might be differences in types of tobac-
cos used in these cities. A limited study
is already under way. Further research
will be needed.

Also deserving investigation are the un-
usually high death rates from cancer of
the cervix uteri noted in Cali and Lima.
The contrast in mortality from gastric can-
cer in certain cities was puzzling. The death
rate was unusually low in Mexico City and
high in Bogotá. These are valid observa-
tions, which can be the basis for further
research.

The seriousness of alcoholism is indispu-
table, as reflected by excessive death rates
from alcoholism, alcoholic psychosis, and
cirrhosis of the liver. Further study of the
precise factors operating in certain popula-
tions is needed. How closely are these
factors related to type and quality of al-
cohol consumption, to pre-existing liver
damage from other causes, or to malnutri-
tion?

Excessive mortality from abortions and
from other complications of pregnancy,
childbirth, and the puerperium is an indi-
cation of grave social as well as health
problems. Community-centered research re-
garding abortion is urgently needed to save
the lives of women.

Bronchitis was the assigned cause for 11
per cent of the deaths of males in Bristol,
and a history of bronchitis was given for
25 per cent of all deaths of males in that
city. The chronic respiratory diseases-
asthma, bronchitis, bronchiectasis, and em-
physema-cause sufficient deaths in many
of the cities to warrant studies of the en-
vironmental hazards as the basis for pre-
ventive action. These diseases produce
chronic disability over extended periods
of life.

The high death rate from gastric ulcer
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in Bogotá, the city with the highest alti-
tude, although not definitive, was intrigu-
ing. More data are required, but if the
finding is confirmed, the epidemiology of
gastric ulcer needs to be studied further
in relation to altitude, as well as to other
factors. Bogotá had the highest death rate
not only from gastric ulcer but also from
gastric cancer. This coincidence might be
investigated in more detail even though cur-
rent teaching tends to discount a common
causation for the two diseases.

The principal finding regarding diabetes
mellitus was the exceptionally high mortal-
ity in Mexico City. The frequent history
of diabetes on the records of all deaths in
Mexico City strongly suggests an unusually
high prevalence, for which a genetic basis
is a distinct possibility. Diabetes is one
of the causes of death which should be
studied in combination with cardiovascular
diseases.

For certain causes such as infectious dis-
eases, malignant neoplasms, accidents and
violence, death could usually be attributed
to a single underlying cause. For other
deaths, however, the medical referees found
the selection of one cause difficult, if not
impossible, despite the additional informa-
tion at their disposal. In this respect the
combination of diabetes mellitus and arte-
riosclerotic heart disease proved particu-
larly troublesome. Other combinations, for
example, hypertension and cerebrovascular
lesions, general arteriosclerosis and degen-

erative heart disease, were frequently en-
countered. Hitherto the selection of one
underlying cause has been governed by
arbitrary rules. As a consequence, valuable
information given on death certificates is
at present discarded. However, suitable
methods of handling multiple causes and
combinations of causes for informative
tabulations have yet to be devised. Ex-
perimentation is also required using modern
computer techniques for studying the
epidemiology of chronic diseases regarded
not as isolated entities but as combinations
of pathological states. Such research might
be pursued using the extensive material
collected in this Investigation.

In addition to research directed toward
discovering associations of etiological sig-
nificance, operational research is also indi-
cated for development and demonstration
of appropriate measures for prevention.
Methods applicable in one society may not
be effective in another. This is true for
causes having well-known preventable as-
pects, such as maternal deaths due to abor-
tions. It is likewise important for causes
for which the preventive approach has yet
to be fully developed, for example, alcohol-
ism and motor vehicle accidents. By defin-
ing these problems, the Investigation should
serve to stimulate further studies for the
optimal application of existing knowledge
and for the acquisition of new bases for
action.

DEVELOPMENT AND IMPROVEMENT OF STANDARD PROCEDURES

Mortality statistics have served as the
basis for geographical study of diseases for
the past century. Hirsch (1883, 1885, 1886),
in his well-known Handbook of Geograph-

ical and Historical Pathology, used mor-
tality statistics as the sourcc of data regard-
ing the distribution of discases throughout
the world. However, as Linder (1966)
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pointed out in discussing the health of the
people of the United States, "the death
rate is no longer an adequate index of a
population's health" and "new techniques
have been developed with which to assess
the nation's health problems and plan for
improved medical care." Thus health sur-
veys are being used to an increasing extent
for measurement of the health status of
populations. Nevertheless, on a world-wide
basis, as well as for individual countries,
mortality statistics will continue to provide
essential data. Wide differences in the death
rates by cause in countries with varying
social and environmental conditions will
continue to stimulate research. Such re-
search requires comparable, complete, and
accurate mortality statistics.

Attempts to classify causes of death
systematically have a long history, dating
back to the work of John Graunt in the
seventeenth century in the London Bills of
Mortality. In the nineteenth century
William Farr worked to secure a better
classification of diseases and to obtain
international uniformity. The principle of
classifying diseases proposed by Farr has
survived as the basis of the International
Classification of Diseases. The first World
Health Assembly in 1948, "recognizing the
importance of ensuring as far as possible
the uniformity and comparability of sta-
tistics of diseases and causes of death,"
adopted the Nomenclature Regulations
1948, which specify that Members of the
World Health Organization should adopt
a form of medical certificate stating the
underlying cause of death and compile
statistics of cause of death in accordance
with the International Classification of Dis-
eases. The category numbers given in this
report are those of the International Classi-
fication of Diseases (1955 Revision) (WHO,
1957), recommended and used by Member

States throughout the world. The Interna-
tional Classification is revised at 10-year
intervals to keep pace with medical termi-
nology and statistical practice. Recommen-
dations from this Investigation could con-
tribute to planning for the improvement
and comparability of the basic data and for
specific changes in the 1975 Revision.

This Investigation indicates clearly that
additional information is available in hos-
pital and autopsy records which, combined
with the clinical data, permit the causes of
death to be defined more precisely. As
shown in Chapter V, on cardiovascular dis-
eases, the additional information supple-
menting that on death certificates resulted
in increases in the assignments to specific
forms of heart disease. Likewise, for malig-
nant neoplasms the death rates from cancer
of specific sites were increased. Maternal
mortality, and especially mortality from
abortion, was shown to be a much greater
problem than was apparent from death cer-
tificates. The role of alcoholism in mortal-
ity, resulting in deaths from alcoholism,
alcoholic psychosis, and cirrhosis of the
liver, was clarified.

Although medical certification could be
improved by requests to the attending phy-
sicians, to hospitals, and to pathological
laboratories for specific information, the
fact that death certificates are official and
legal records used for many purposes may
limit their value in medical statistics. Com-
pletion of the medical certificate at the time
of death in order that the burial permit
may be issued inhibits search of hospital
records or use of autopsy findings for addi-
tional information by the certifier. Thus,
the development of systems for linking con-
fidential information from autopsies and
from hospitals with death certificates for
the assignment of causes of death is recom-
mended. The use of the complete record
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would be limited to statistical and research
purposes. Operational research in this field
employing modern processing methods by
computer should result in better utilization
of information regarding the causes of death.

In this Investigation, in order to over-
come the differences due to medical termi-
nology in use in various countries, causes
of death in the cities were assigned by the
same two medical referees. To develop
comparable data, standard medical termi-
nology could be introduced into teaching in
medical schools. In the United States for
many years the American Medical Asso-
ciation promoted a standard nomenclature.
Its new publication Current Medical Termi-
nology (American Medical Association,
1966) is under constant revision in order
that medical terms be defined and included.
Definition of terms in several languages
would ensure the same interpretations
throughout the world. The use of the
category numbers of the International Clas-
sification of Diseases in publications such
as Current Medical Terminology assists in
establishing this comparability. However,
developments in medical terminology and
classification require research and study by
specialists. Systems of recording and ana-
lyzing multiple causes of deaths, referred to
earlier, will require international standards
so that the comparable statistics will be-
come available for future epidemiological
studies. For comparability of mortality
statistics international action by the World
Health Organization is essential.

For mental diseases the problems of de-
veloping an internationally acceptable clas-
sification are complicated. The World
Health Organization has initiated a pro-
gram of study of the terminology in use for
preparation of the section on mental dis-
orders of the 1975 Revision of the Interna-
tional Classification. Similar efforts are be-
ing made in cardiovascular diseases (WHO,
1959, 1962). Medical terminology in each
field needs to be studied and standardized
if it is to become acceptable in the various
languages of the world. At the same time
such studies will improve the usefulness of
the International Classification as the basis
for research, as well as for health programs.

This collaborative research project, the
first of its kind, was of necessity carried
out in urban areas. Many of the findings
may well apply to entire countries. The
Investigation clearly demonstrates the value
of mortality statistics as the basis for deter-
mining the need for preventive action and
for delineating areas for further research.
Intensified efforts should be directed to
complete coverage of the Americas, with
satisfactory death registration systems and
current analysis of mortality, which will
provide sound bases for health planning.
Imaginative operational research could re-
sult in practical systems and in the applica-
tion of modern data processing methods,
which in turn would lead to more accurate,
timely, and useful mortality statistics.
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List of Participants at Planning Conference

1-4 May 1961

*DR. JAMES E. BANTA

MISS MARY H. BURKE

*DR. A. V. CHAKLIN

DR. JosÉ A. COLL

DR. DARío CURIEL

*DR. HAROLD DORN

DR. ABRAHAM DROBNY

*DR. THOMAS DUBLIN

DR. GERALDO GARCIA DUARTE

*DR. ROQUE GARCíA-FRíAS

MR. WILLIAM HAENSZEL

DR. A. KAGAN

Chief, Coronary Disease Unit, Heart Disease
Control Program, U.S. Public Health Service,
Arlington, Virginia

Statistician, Health Statistics Branch, Pan
American Health Organization, Washington,
D.C.

Chief, Cancer Unit, World Health Organiza-
tion, Geneva, Switzerland

Statistical Consultant, Zone V, Pan Ameri-
can Health Organization, Rio de Janeiro,
Brazil

Former Director, Latin American Center for
Classification of Diseases, Caracas, Vene-
zuela; co-principal investigator of project

Chief, Biometrics Research Branch, National
Heart Institute, National Institutes of Health,
U.S. Public Health Service, Bethesda, Mary-
land (deceased)

Chief, Health Promotion Branch, Pan
American Health Organization, Washington,
D.C.

Chief, Epidemiology and Biometry Branch,
National Institute of Arthritis and Metabolic
Diseases, National Institutes of Health, U.S.
Public HealthService, Bethesda, Maryland

Professor of Statistics, School of Medicine of
Ribeiráo Préto, University of Sáo Paulo,
Ribeiráo Preto, Brazil

Program Specialist in Demographic and
Health Statistics, Inter American Statistical
Institute, Pan American Union, Washington,
D.C.

Chief, Biometry Branch, National Cancer
Institute, National Institutes of Health, U.S.
Public Health Service, Bethesda, Maryland

Medical Officer, Cardiovascular Diseases
Unit, World Health Organization, Geneva,
Switzerland

* Position in 1961.
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*Dlt. HENRY McGIL,I, ,lRt.

DR. C. A. McMAHAN

DI). M. MAitrTNS IDA SIIVA

*PlROF . O. ALEXANDEII
DE MORAES

DR. IWAo MU<ItYAMA

MR. Louis MIJNAN

DR. RUTH Rt. PUFFER

*DR. A. PETER ItUDEIMAN

Associate Director for Institutional Relations,
National Institutes of Health, U.S. Public
Health Service, Bethesda, Maryland

Director, Office for Research Planning and
Coordination, World Health Organization,
Geneva, Switzerland (deceased)

Statistical Consultant, Zone I, Pan American
Health Organization, Caracas, Venezuela

Regional Statistical Adviser, World Health
Organization, Regional Office for Europe,
Copenhagen, Denmark

Tuberculosis Adviser, Communicable Disease
Branch, Pan American Health Organization,
Washington, D.C.

Division of Air Pollution, U.S. Public Health
Service, Washington, D.C.

Director, Division of Health Statistics, World
Health Organization, Geneva, Switzerland

Professor of Pathology and Head of Depart-
ment of Pathology, Louisiana State Univer-
sity School of Medicine, New Orleans, Lou-
isiana, principal investigator of the Inter-
American Atheroselerosis Project

Professor of Public Health and Preventive
Medicine (Biostatistics), Louisiana State
University School of Medicine, New Orleans,
Louisiana

Chief, Office of Research Coordination, Pan
American Health Organization, Washington,
D.C.

Assistant Secretary General, Inter American
Statistical Institute, Pan American Union,
Washington, D.C.

Director, Office of Health Statistics Analysis,
National Center for Health Statistics, U.S.
Public Health Service, Washington, D.C.

Scientist, Office of Research Coordination,
Pan American Health Organization, Wash-
ington, D.C.

Chief, Health Statistics Branch, Pan Ameri-
can Health Organization, Washington D.C.;
principal investigator of project

Statistician; Malaria Eradication, Pan Ameri-
can Health Organization, Washington, D.C.

* Position in 1961.
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DR. HAROLD STEWART

DR. PERCY STOCKS

*DR. GERTRUD WEISS SZILARD

DR. CARLOS TEJADA

DR. A. TUYNS

DR. RAiL VARGAS

DR. LouIS J. VERHOESTRAETE

Chief, Laboratories of Pathology, National
Cancer Institute, National Institutes of
Health, U.S. Public Health Service, Beth-
esda, Maryland

Former Director, WHO Center on Classifica-
tion in London and formerly of General
Register Office in England and Wales (short-
term consultant in relation to these studies)
Colwyn Bay, Wales, U.K.

Associate Professor, Department of Preven-
tive Medicine, University of Colorado School
of Medicine, Denver, Colorado

Co-investigator, Inter-American Atherosclero-
sis Project, Institute of Nutrition of Central
America and Panama, Guatemala City, Gua-
temala

Medical Officer, Cancer Unit, World Health
Organization, Geneva, Switzerland

Statistical Consultant, Zone VI, Pan Ameri-
can Health Organization, Buenos Aires, Ar-
gentina

Director, Division of Health Protection and
Promotion, World Health Organization, Ge-
neva, Switzerland

* Position in 1961.



APPENDIX 2

Standard Form of Questionnaire

INTER-AMERICAN INVESTIGATION OF MORTALITY

l.No.of record

2.Name of deceased
4.Date of death 5.Place 6.Sex
9.Home address

3.No.of certificate
7.Age 8.Marital status

INVESTIGATION IN THE HOME

Informant: Tel.
10.Name 11.No. 12.Relation

How long has
informant known

13.deceased?

Deceased:
14.Medical attention received during last year of life or during the last illness

Name of hospital, clinicor physician Address Dates

15.If no medical attention during last illness, previous related medical attention

Nameof hospital. clinic,or physician Address Dates and reasons

16.Autopsy: OYes O No
Service on which autopsy O Hospital -Specify
was performed: O Medico-legal -Specify

O Other -Specify

17.Residence history (residences of 2 years or more)

No.of
Residence City and country years Remarks

Place of birth
Other places 1.

2.
Last place

18.Occupational history

No.of No.of
Economic characteristics years Economic characteristics years

First Other
Status Status
Occupation Occupation
Branch of activity Branch of activity

Principal Final
Status Status
Occupation Occupation
Branch of activity Branch of activity

19.Remarks

276
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INTER-AMERICAN INVESTIGATION OF MORTALITY

Confidential
l.No.of record

2.Name of deceased 3.No.of certificate
4
.Date of death 5.Place 6.Sex_ 7.Age 8.Marital status

9.Home address

CLINICAL INFORMATION

20.Source of information: 21.Place of death:
O Hospital O Private physician O Home O] Hospital
O Coroner O Other (specify) O Emerg.serv. O Public place

O Other
22.Name of hospital or clinic
23.Name of doctor
2
4
.Summary of clinical history

'5.Previous illnesses:
a.Angina pectoris
b.Myocardial infarct
c.Congestive heart disease
d.Hypertension
e.Rheumatic fever
f.Cerebrovascular illness

Cerebral thrombosis
Cerebral hemorrhage
Other (specify)

g.Renal disease
Glomerular nephritis
Other (specify)

Yes(Rec)(Old)(Rel)
Yes(Rec)(Old)(Rel)
Yes(Rec)(Old)(Rel)
Yes(Rec)(Old)(Rel)
Yes(Rec)(Old)(Rel)

No Unk
No Unk
No Unk
No Unk
No Unk

Yes(Rec)(Old)(Rel) No Unk
Yes(Rec)(Old)(Rel) No Unk
Yes(Rec)(Old)(Rel) No Unk

Yes(Rec)(Old)(Rel) No Unk
Yes(Rec)(Old)(Rel) No Unk

h.Diabetes mellitus
i.Tuberculosis

(resp.)
j.Other resp.

disease(specify)
k.Rheumatoid

arthritis
l.Osteoarthritis
m.Gout
n.Other(specify)

Yes(Rec)(Old)(Rel) No Unk

Yes(Rec)(Old)(Rel) No Unk

Yes(Rec)(Old)(Rel) No Unk

Yes(Rec)(Old)(Rel) No Unk
Yes(Rec)(Old)(Rel) No Unk
Yes(Rec)(Old)(Rel) No Unk

'6.Surgical findings

'7.Laboratory findings
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INTER-AMERICAN INVESTIGATION OF MORTALITY

Confidential

2.Name of deceased
4.Date of death 5.Place

l.Nlo.of :ecc.rd

3.No.of certificate
6.Sex 7.Age 8.Marital status

9.Home address

CLINICAL INFORMATION
(Continued)

28.X rays O Yes [] No

Site Date Result
Chest

Gastrointestinal_

Other (specify)_

29.Electrocardiogram [' Yes Date(s) of exam a No
Report

30.Blood pressure: Dates and readings
1. 2. 3.

31.Pathological findings

Biopsy or surgical specimen:
Date Organ Result

Autopsy: j Yes [ No

Other: Date Type Result

3
2
.Principal diagnoses

33.Reasons for diagnosis

3
4
.Reasons for uncertainty

35.Deaths from cancer
a.Primary site
c.Method of diagnosis

O Histology
O Radiology

b.Hetastasis [] Yes O No

o Cytology O Other (specify)
O Fnysical exam
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INTER-AMERICAN INVESTIGATION OF MORTALITY

Confidential
1.No.of record

2.Name of deceased 3.No.of certificate
4.Date of death 5.Place 6.Sex 7.Age_ 8.Marital status
9.Home address

AUTOPSY REPORT

36.Autopsy diagnoses

I.Principal disease(s)
responsible for
death

II.Conditions contributing
to death or related to
the principal cause of
death

III.Other significant
conditions

37.Autopsy complete: O Yes D No O Specify

38.Type of autopsy: [lI ]O II O III

39.Autopsy record number:

40.Case included in InterAmerican
Atherosclerosis Study: E No Yes ----Accession Number
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INTER-AMERICAN INVESTIGATION OF MORTALITY

Confidential

2.Name of deceased
4.Date of death
9.Home address

5.Place 6.Sex

1.No.of record

3.No.of certificate
_ 7.Age_ 

8
.Marital status

INFORMATION ON PERSONS DYING WITHOUT MEDICAL CARE

41.How long was the last illness?

42.How did it begin?

43.What was the nature of the last illness?

44.Did the illness prevent deceased from going to worl

If so, for how long?

45.Did the illness cause deceased to stay in bed?

If so, for how long?

46.Had there been any similar attacks before?

If so: How many? Over

47.Have you any idea what caused the last illness?

r how many years?

48.Did death occur suddenly? Was it expected?

Time in hours and minutejgfrom the beginning of the attack until death occurred

4
9.Was there an accident or serious injury?

50.Was there a post-mortem examination?

If so, where?

51.Additional information obtained from other sources

. _ _
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INTER-AMERICAN INVESTIGATION OF MORTALITY

Confidential
1.No.of record

2.Name of deceased 3.No.of certificate
4.Date of death 5.Place 6.Sex_ 7.Age 8.Marital status
9.Home address

SUMMARY
52.Copy certification of death I.(a)

(b)
(c)

II.
53.0ther information
54.Original classification

55.Attending physician's
opinion of cause

56.Summary of medical investigation

57.Classification 58.Signature

SUMMARY
(to be completed by medical referees)

Underlying Cause of Death Weight International
Classification Number

(1) From death certificate

Original
Reviewed

(2) From all data

Group (b) All deaths for review

Not in doubt
(Most likely

Uncertain (But might be

(3) Final assignment col. code

Group (a) One cause indicated
Group (b) Causes selected (Sum A+B)

1* 9 9

3
2
1

6

9 9
A B

Int. Class. Columns
Number on card

* a

- 9 8_
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - ¡

l

i i i

c



APPENDIX 3

Meteorological Data for the Twelve Cities

Cara- Guate- La Mex- RibeirLo San San- Saá
Month Bogotá Bristol Cali Cas mala Plata Lima ico Préto Fran- tiago Paulo

City City cisco

Mean daily maximum temperature (Degrees F)

Annual .........

January .........
February .......
March ..........
April ............
May ...........
June ............
July ............
August ..........
September ......
October .........
November......
December .......

66

67
68
67
67
66
65
64
65
66
66
66
66

57

46
46
51
55
62
62
69
69
65
58
51
47

75

75
74
75
74
74
76
77
77
77
74
72
73

78

75
77
79
81
80
78
78
79
80
79
77
78

78

73
77
81
82
84
81
78
79
79
76
74
72

70

83
84
78
69
64
59
57
59
63
67
74
80

75

82
83
83
80
74
68
67
66
68
71
74
78

72 85 63

66 86 55
69 87 59
75 87 61
77 85 62
78 80 63
76 78 66
73 80 65
73 86 65
74 86 69
70 87 68
68 87 63
66 86 57

Mean daily minimum temperature (Degrees F)

Annual .........

January ..........
February .......
March ...........
April ..........
May ......
June ...........
July ............
August .........
September .....
October ...
November ......
December ........

Annual .........

January ........
February .......
March ..........
April ...........
May ...........
June ...........
July ............
August .........
September .......
October ..........
November ......
December .......

50

48
49
50
51
51
51
50
50
49
50
50
49

41.7

2.3
2.6
4.0
5.8
4.5
2.4
2.0
2.2
2.4
6.3
4.7
2.6

43

35
35
37
40
45
50
54
53
49
44
39
36

36.0

3.4
2.5
2.3
2.2
2.5
2.2
3.1
3.6
3.2
3.7
3.7
3.6

¡ 61

61
61
60
62
62
62
62
62
62
61
60
61

57.0

5.1
3.0
3.3
6.6
7.6
2.4
2.4
2.2
3.1
8.7
6.2
6.4

60

56
56
58
60
62
62
61
61
61
61
60
58

58 53

53 63
54 64
57 61
58 50
60 50
61 46
60 44
60 44
60 47
60 51
57 56
55 61

61

66
67
66
63
60
58
57
56
57
58
60
62

Mean precipitation (Inches)

32.8

0.9
0.4
0.6
1.3
3.1
4.0
4.3
4.3
4.2
4.3
3.7
1.8

51.8

0.3
0.1
0.5
1.2
6.0

10.8
8.0
7.8
9.1
6.8
0.9
0.3

36.0

2.5
1.7
6.8
2.0
3.1
3.1
1.7
2.2
3.6
2.7
2.8
3.9

1.6 29.4

<0.1 0.5
<0.1 0.2
<0.1 0.4
<0.1 0.8

0.2 2.1
0.2 4.7
0.3 6.7
0.3 6.0
0.3 5.1
0.1 2.0
0.1 0.7

<0.1 0.3

282

72

85
84
80
74
65
58
59
62
66
72
78
83

76

81
82
81
78
73
71
71
73
74
76
79
75

49 59

42 66

43 57
47 65
51 61
54 54
55 52
53 50
54 53
53 58
50 62
46 64

43 66

50

45
47
48
49
51
52
53
53
55
54
51
47

45

53
52
49
45
41
37
37
39
42
45
48
51

57

63
64
62
58
54
51
49
51
54
57
59
61

53.3

10.8
7.9
5.4
2.5
1.7
1.5
0.5
1.0
2.3
3.7
6.7
9.3

22.1

4.7
3.8
3.1
1.5
0.7
0.1

<0.1
<0.1

0.3
1.0
2.5
4.4

14.1 57.5

0.1 8.8
0.1 7.8
0.2 6.1
0.5 2.3
2.5 3.0
3.3 2.4
3.0 1.5
2.2 2.1
1.2 3.5
0.6 4.6
0.3 6.0
0.2 9.4

Sources: Meteorological Office, H.M.S.O., London, 1958.
Environmental Data Service, United States Department of Commerce, Washington, D.C.
Public Health Department, City of Bristol. England.



APPENDIX 4

Food Patterns in the Twelve Cities*

The following brief descriptions of food patterns in the 12 cities are necessarily
crude approximations to help complete the general description of the cities included
in the Investigation.

The terms "high" and "low," applied to levels of consumption, are used here in
a relative way, "high" meaning high in comparison with the levels of the other cities
under consideration. The lack of comparability between the sources used (some of
which are listed at the end of the summaries), as well as the use of averages when
it is known that large differences exist between socioeconomic groups, make any
comparisons of limited value. No sweeping conclusions should therefore be drawn
from these broad generalizations.

Foodstuffs play a significant role in health and disease not only by reason of
deficient or excessive consumption, but also as vehicles for infectious or toxic agents.
Even the most careful studies of consumption may fail to reveal effects of this type,
since it will be the methods of preparation, preservation, or processing of the food,
rather than the food itself, which are relevant.

Bogotá and Cali

The diet in Colombia is characterized by a very high proportion of starchy foods
(plantain, manioc, and potatoes), a high consumption of sugar (mainly as panela,
a variety of unrefined brown sugar), and a comparatively low intake of fat and pulse.
The main cereal is corn, followed by rice and wheat. Caloric and protein intakes do
not meet the requirements. However, one-third of the protein intake is of animal
origin (from bcef meat and milk, essentially). Cottonseed oil is the type of fat most
commonly used.

This pattern applies in general to both Colombian cities, but some qualification
is needed. In Bogotá potato is the main staple food, together with corn and wheat
bread. In Cali plantain and, to a lesser extent, manioc are the major source of car-
bohydrates, whereas rice is the major cereal. Bread consumption is about the same
as in Bogotá; panela is widely used in both places but especially in Cali. More meat
and milk are consumed in Cali than in Bogotá, and the average caloric and protein
intake is somewhat higher in that city than in the capital. Beer is the common
alcoholic beverage.

Bristol

The following summary, valid for large cities in the United Kingdom, applies to
Bristol, except that somewhat more vegetables, dairy products, and meat are avail-
able there than in most British cities. Caloric consumption is very high and protein
intake is high, both as a result of a high consumption of animal products and dairy
farm derivatives. The consumption of cereals, fruit, vegetable, starchy foods, and
pulses is about average compared with those of the other 11 cities. Potato is an im-
portant item if Bristol is compared with San Francisco, but not in relation to the

* These notes were prepared by Dr. Ivan D. Beghin, Acting Regional Adviser in Nutrition,
Pan American Health Organization, Washington, D.C.
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consumption of roots and tubers in the South American cities. (An exception must
be made of Guatemala City and Mexico City, where the levels of consumption of
these starchy foods are remarkably low.) There is evidence that in the past the potato
figured even more prominently in the diet of the urban Britisher. Fat intake is
high, recommended allowances being exceeded on the average. Beer is the common
alcoholic beverage.

Caracas

The proportion of starchy foods in the Venezuelan diet is very high, although sugar
consumption is not so high as in Colombia. Plantain, manioc, and yuca are the
staple foods. In Caracas potato is the main source of carbohydrate, and wheat bread
and rice are the main cereals; however, for the country as a whole corn holds first
place. Caloric and protein intake are somewhat below the requirements. Animal
protein, mostly beef meat andl milk, supplies about half of the total protein intake;
fat intake is also high, accounting for a large proportion of the calories. Sesame seed
oil is the common vegetable oil. A major feature of the Venezuelan diet, seen also
among low-income groups in Caracas, is the great variety of foods and of menus.
Because of the variety of crops grown in the country many kinds of fruit and
vegetables are fouand in the markets. Beer is the most common alcoholic beverage.

Guatemala City

Diet in Guatemala is grossly inadequate in terms not only of calories and protein
but also of many essential nutrients. Although the situation in Guatemala City may
be better than in the rural areas, the dietary pattern still dloes not insure coverage
of all the needs. Corn is the major food item, usually consumed as tortilla or atole,
and it accounts for a high proportion of the calories. Wheat bread is used to a
much lesser extent., and the consumption of starchy foods and fat is extremely low,
the latter providing a negligible fraction of the total caloric intake. Total protein
intake is inadequate and animal protein intake is very low, as a result of insufficient
consumption of meat and milk. Most of the proteins derive from corn and beans.
Although beans are important in the Guatemalan dliet, their consumption in the
capital is low compared with that in several of the other cities. Fruit and vegetables
are not important items of the diet. The common alcoholic beverages are aguardiente
(sugar-cane alcohol) and beer.

La Plata

High levels of caloric and protein intake characterize the average diet in La Plata,
both in absolute terms and by comparison with the other cities. Nutritional require-
ments are exceeded in most respects, on the average. Bread is the major staple food.
Meat consumption is very high, and so is fat intake. Fat actually accounts for a
larger share of the total caloric supply in La Plata than it does in any of the
other cities. Pulse consumption is low, most of the protein coming from meat, milk,
and wheat. Fruit and vget'ables are consumed in large amounts. The main alcoholic
beverage is wine.
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Lima

The average diet in Lima does not meet caloric and protein requirements. The
bulk of the calories comes from starchy foods, potatoes being a major food item.
The main cereal is wheat, eaten as bread or as noodles. Cottonseed oil and imported
lard, though the most widely used types of fat, are consumed only in small amounts.
Milk and meat consumption are low. Total fat intake is low, and so is protein intake,
particularly protein of animal origin. Despite the importance of the fishing industry,
fish is less important as a food item than it. is in some of the other cities. Beer and
aguardiente are the main alcoholic beverages.

Mexico City

The diet in Mexico City is based essentially on corn and beans, especially in the
lower-income groups, and it does not insure, on the average, adequate coverage of the
nutritional requirement. However, wide variations in food intake by different groups
in the population occur in Mexico City, as they do elsewhere. Corn prepared as
tortillas and, to a much lesser extent, wheat bread provide the bulk of the calories.
The consumption of starchy foods, that is, roots and tubers, is very low. Beef meat,
poultry, and milk provide animal protein to supplement the protein obtained from
pulses. Vegetable fat is used in cooking. Quite a large variety of vegetables are used,
and the food is, as a rule, strongly spiced. The common source of alcohol is pulque
which is made from the fermented juice of a cactus.

Ribeirño Preto and Sao Paulo

Caloric and protein requirements are met in both cities, on the average. Wheat
and rice are the two major cereals, but beans are also widely consumed. Wheat is
used for bread and noodles. Beef meat and milk together supply an adequate amount
of animal protein. The main source of fat in the diet is vegetable oil. Fruit and
vegetables are usual components of the menu. Beer and aguardiente are the major
alcoholic beverages.

San Francisco

Caloric and protein consumption in San Francisco largely exceeds the recommended
allowances, being higher than the average for the United States as well as among
the highest in the 12 cities. This is due to the impressively elevated intake of meat
and dairy products. Fat intake, mainly that of animal origin, is also very high,
but consumption of cereal and starchy foods is low. Fruit and vegetables are con-
sumed in very large amounts. Wine is the common alcoholic beverage.

Santiago

Caloric and protein intake is adequate in Santiago, on the average. The bulk of
calories comes from wheat bread, which is the major food item in the diet. Potato
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is another common food. Beef meat, milk, and fish supply a sufficiency of animal
protein, while providing about half the total amount of fat consumed. Sunflower seed
oil is the fat used mostly in cooking, although hydrogenated vegetable fat is becoming
increasingly common. Fruits and vegetables are consumed in large amounts. Wine
is the main alcoholic beverage.

Sources

1. Food Balances for 24 countries of the Western Hemisphere,
1959-1961. United States Department of Agriculture, ERS
Foreign 86, August 1964.

2. Interdepartmental Committee on Nutrition for National
Defense. Reports on Nutrition Surveys.

Peru -1959
Chile -1961
Colombia -1961
Venezuela-1964

3. Data supplied by Agricultural Research Service, United
States Department of Agriculture.

4. Data supplied by Dr. R. C. Wofinden, Medical Officer of
Health, Bristol, England.
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The Weighting of Attributes

The weighting system could, and often did, result in more than one cause of death
being assigned on any given questionnaire. This was possible because the two referees
worked independently, so that even when both selected a single cause their selections
might differ. In addition, the study design allowed each referee to assign two causes
on any questionnaire when in his opinion a single cause could not be selected with
confidence. To examine causes of death in relation to unitary attributes (such as
marital status, birthplace, etc.) one of two courses was followed. The simplest pro-
cedure was to treat any given questionnaire as if only one cause of death were
involved. The number of deaths from the causes involved would then correspond
exactly with the aggregate of the numbers of questionnaires possessing the separate
attributes that made up the complete set of attributes being considered.

In the second method the attribute of interest was given the same weight as that
given by the referees to the cause in question.

The choice of procedure to be followed depended on the cause. In practice it was
found that whenever certain causes were mentioned on final assignment they almost
invariably appeared alone. Homicide is a good example. In the combined material
from the 12 cities there were 964.9 weighted deaths from homicide; of these, 958
were deaths in which homicide was the only cause. The difference-6.9 weighted
deaths-represented instances in which there was an element of doubt, with the
referees assigning some form of accident as the less likely cause. No serious loss of
information would result if mortality from homicide in relation to attributes were to
be analyzed on the basis of the 958 deaths in which it was the only cause. By an ex-
tension of the same reasoning; deaths could be regarded as having only one cause
whenever that cause has been given a weight of 4 or 5, as well as when a weight of
6 has been allotted. These cases would include not only those in which the cause
appeared alone but also those in which, in the joint opinion of the referees, the cause
was the most likely one.

For other causes of death, however, this method might result in serious distortion.
An example is diabetes, less often appearing as the only cause than given in conjunc-
tion with some other cause and frequently assigned a weight of 3, 2, or 1.

The procedure of weighting the attributes is illustrated by the following hypo-
thetical example. In city X there were five questionnaires, listed below, relating to
females aged 25-34 years, with diabetes given on final assignment:

Weight
(out of6)

Question- to diabetes
naire Marital on final

number status assignment

1 Married 6
2 3
3 1
4 Single 2
5 " 4

Total weights to diabetes, 16.
Weighted deaths to diabetes, 16 6=2.7.
Weights to diabetes among married women, 10+6= 1.7 weighted deaths.
Weights to diabetes among single women, 6 + 6 = 1.0 weighted death.
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With the first procedure the questionnaires having a weight of 6 (or 4 or 5) to
the cause in question had first to be identified; once this was done, there would always
be one cause to be related to any unitary attributes. The presentation of results
gained in simplicity but at the risk of some slight inconsistency when compared
with that of other results based on all of the weights. For instance, in the example
given above, the death rate of females aged 25-34 years from diabetes would have
been calculated on the basis of 2.7 weighted deaths, whereas there would have been
only 2 deaths from diabetes in an analysis by marital status if weights of 4, 5, or
6 only had been used.

The second method always gave results consistent with other analyses in which all
the weights had been used. The main disadvantage, apart from the more extensive
computations required, was that the presentation of the results gave the impression
of being unduly complicated.



APPENDIX 6

Estimated Population and Percentage Distribution by Age and Sex at Midpoint
of Study, in Each City, 1963

_i -- -- í` 1 J.ly 63 6
Bogota Bristol Cai Caracas tY Lima .J c

a e0t 6 3r a--3 M e n e e I4eb ír. SaCa i La Plata Lira aa PauloAgegroup 1lar. 03 1 Orí. 63 1 Map 63 1 City Pr63o ranciMco1Jn.631Ot.6 lay5 Ja. 31Mar. 6 Jn61a.63 1 Mar. 631Jan. 82 Oct. 2 1July66Jn.6

1517270 433458

636928 95831
318757 61034
232281 50690
148683 58246

92767 60852
52637 52025
23491 34949
9726 19 31

966 616 317796

707926 208662

315675 49069
138218 31089
108079 25962
70071 28566
41820 30012
21816 23 691

9037 13554
3210 6519

3890411 153074

224796

46762
29945
24728
29 80
30840
28 134
21395
13312

164722

POPULATION

Total

584776 1 187044 536 162

240927 439206 216421
114884 228 455 107 631
69 285 219056 77 664
61372 141215 56740
38918 86767 37 339
22 472 44532 24 194
10 134 19293 11006
6784 8518 5151

337065 739320 314590

Male

340471 1515958 3218217

82906 594726 1210410
51455 302447 636676
55480 252454 478909
50403 159637 340233
44666 93048 246760
30766 62495 158812
16797 31423 75393

7996 19728 71024

249569 901504 1 1 936783

278184 601368 247469 167927 752645 1510137

119879 221032 106171 42082 301199 603633
50 438 115783 46746 25 8654 152 556 289 173
41659 117 947 35 435 27 620 125592 221468
29894 74844 25242 24436 78431 157583
18743 43224 17001 21920 44531 111453
10678 19298 10447 15082 29045 68612

4319 6734 4494 7687 13901 2 6887
2574 2506 1 933 3246 7390 29128

155731 377 830 139365 122599 444056 677176

Female

306592 585676 288693 172544 763313 1708040

121046 218174 110 250 40 824 293 527 606 577
64446 112672 60885 25601 149891 347503
47 626 101111 42 249 27 860 126 62 257 441
31478 66 371 31496 25967 81206 182 650
20 175 43 543 20 338 22 749 486 517 135 307
11794 25234 13747 15684 33450 90 200

5815 12559 6508 9110 17522 46506
4210 6012 3218 4750 12338 41896

1861334 361490 175 225 126970 457 448 1059607

PERCENTAGE

Total

100 100 100 100

42. 1 22.1 41. 2 37.0
21.0 14.1 19.6 19.2
15.3 11.7 15.3 1 .5
9.8 13.4 10.5 11.9
6.1 14.0 6.7 7.3
3.5 12.0 3.8 3.8
1.6 8.1 1.7 1.6
0.6 4.6 1.2 0.7

57.2 73.3 57.6 62.3

100 100 100

44 6 23.5 43.1 36.8
19.5 14.9 18. 1 19.3
15.3 12.4 15.0 19.6
9.9 13.7 10.7 1 12.4
5.9 14.4 6.7 7.2
3.1 11.4 3.8 3.2
1.3 6.5 1.6 1.1
0.5 3. 1 0.9 0.4

55.0 73.4 56.0 62.8

100

20.8
13.3
ll. 0
13.2
13.7
12.5
9.5
5.9

73. 3

100

39.5
21.0
15.5
10.3
6.6
3.8
1.9
1.4

59.1

100

37.3
19.2
17. 3
11.3
7.4
4.3
2.1
1.0

61.7

100

40.4
20.1
14.5
10. 6

7.0
4.5
2.1
1.0

58.7

Male

42.9
18 1.9
14.3
10.2
6.9
4.2
1.8
0.8

56.3

100

368.2
21.1
14.6
10.9
7.0
4.8
2.3
1.1

60.7

289

121682 752694 2 223731 394 915

42053 166284 791770 1 100131
23114 91478 403 869 870 834
20033 89513 352508 740 680
14010 94637 261490 535714
11049 106435 197173 377788
6989 98794 123 646 203204
3028 68490 63798 86493
1 406 34863 29 477 34071

78223 549547 1402464 2614713

58599 366346 1024707 1949328

21135 85001 395335 525969
10 309 45 200 179 157 429912
9 484 46 437 157 443 377 395
6567 45210 117 321 264485
5 471 50 283 87 905 196 578
3537 48234 52754 102991
1494 31458 25038 38525

602 14523 9754 13473

36862 266622 619618 1409886

63083 386348 1199024 1999587

20 918 63283 396 435 574 162
12805 46278 224712 440922
10549 43076 195065 363285
7 443 49 627 144 169 271229
5 57 56 152 109 268 181210
3 452 50 560 70 892 100 213
1534 37032 368760 47968

804 20340 19723 20 598

41361 282725 782166 1404827

100 100 164 100 100 100

24.4 39.2 37.6 34.6 22.4 35.6
15.1 20.0 19.8 19.0 12.2 18.2
16.3 16.7 14.9 16.5 11.9 15.9
14.8 10.5 10.6 11.5 12.6 11.
13.1 6.1 7.7 9.1 14.1 8.9
9.0 4.1 4.9 5.7 13.1 5.6
4.9 2.1 2.3 2.5 9.1 2.9
2.3 1.3 2.2 1.2 46 1 .3

73.31 59.5 60.2 64.3 73.0 63.1

100 100 oo 100 10 100

25.1 40.0 40.0 36.1 23.2 38. 6
15.4 20.3 19. 1 17.6 12. 3 17. 5
16.4 16. 7 14.7 16.2 12.7 15.4
14.6 10.4 10.4 11.2 12.3 11.4
13.1 5.9 7.4 9.3 13.7 6.6
9.0 3.9 4. 5 6.0 13.2 5.1
4.6 1.8 1.9 2.5 8.6 2.4
1.9 1.0 1.9 1.0 4.0 1.0

73.0 59.0 58. 1 62.9 72. 8 60.5

100

23.7
14.8
16.1
15.0
13.2
9.1
5.3
2.8

73. 6

100 105 100

38.5 35.5 33.2
19.6 20.3 20.3
16.6 15. 1 16.7
10.8 10.7 11.8
6.4 7.9 8.8
4.4 5.3 5.5
2.3 2.7 2.4
1.6 2.5 1.3

59.9 62.0 R5.

100 100

21.6 33.1
12.0 18.7
11. 1 16.3
12.8 12.0
14.5 9.1
13.1 5.9
9.6 3.2
5.3 1.6

73.2 65.3

100

27.9
22.1

9.613.6
8.6
5.1
2.2
0.9

71.3

100

27.0
22.1
19.4
13.6
10.1
5.3
2.0
0.7

72.3

100

28.7
22. 1
18.2
13.6
3.1
5.0
2.4
1.0

70.3

809344

323253
180 539
124202
78612
50 947
30 821
14454

6516

479 575

Total

Under 15 years
15-24 years
25-34 years
35-44 years
45-54 years
55-64 years
65-74 years
75 years and over

15-74 years

Total

Under 15 years
15-24 yeau
25-34 years
35-44 ye-as
45-54 years
55-64 years
65-74 years
75 years and over

15-74 years

Total

Under 15 yers
15-24 years
5-34 yers

35-44 years
45-54 years
55-64 years
65-74 years
75 years and over

15-74 years

Total

Under 15 years
15-24 years
25-34years
35-44 years
45-54 years
55-84 years
65-74 years
75 years and over

15-74 years

Total

Under 15 years
15-24 years
25-34 years
35-44 years
45-54 years
55-64 years
65-74 years
75 years and over

15-74 years

Total

Under 15 years
15-24 years
25-34 years
35-44 years
45-54 years
55-64 years
65-74 years
75 years and over

15 -74 years

100

39.9
22.3
15.3
9.7
6.3
3.8
1.6
0.8

59. 3
._
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APPENDIX 7

Effective Population at Risk by 10-Year Age Groups from 15-74 Years, by
Sex, in Each City, 1962-1964

Citv 1 -71 15-2 251-34 33 I 4334 --6 1 645-74
| Years Years Y ears Yer er ears ears

Total

12 cities............

Bogotá .............
Bristol ......... ...
Cali ...............
Caracas ............
Guatemala City...
La Plata ...
Lima ..............
Mlexico City........
Ribeirao Préto......
San Francisco.......
Santiago ...........
Sao Paulo..........

12 cities............

Bogotá .............
Bristol .............
Cali ..............
Caracas ............
Guatemala Cit. ....
La Plata ..........
Linma ..............
Mexico Citv.......
Ribeirao Préto .....
San Francisco.....
Santiago ..........
SaIo Paulo..........

12 cities............

Bogotá .............
Bristol .............
Cali ..............
Caracas ............
Guatemala City .....
La Plata..........
Lima .............
Mexico City........
Ribeirao Préto......
San Francisco.......
Santiago ...........
S.lo Paulo.........

7,352,027

694,894
476,69:3
674,1:3()
739), :320
6(29,180(
491), 138
9)01,504
715, 121
15(i,45()
366, :365
560(,994
93:8, 2:38

2,219,518

255,005
91,551

229,768
228,455
215,262
102,910
302,447
235, ()81
46,228
6(, 1)85

161,548
290,278

1,842,736

185,825
76,0 35

178,570)
219,0 (58
155.:368
1(1,16(0
252,454
17(6,828
40,066
59, 675

141,00:3
24(6,8 (94

1,344,2:35

118,9(47
87,:369

122,744
141,215
113,480
100, S()G6
159), 637
125,624
28, (22
63,225

104,596
178,57(0

976,123:

74,214
91,278
77, S:36
86,767
74,678
89,:336
):3, 047
9)1,112
22,098
7(), ()57
78,86!)

125,931

637,712 331,703

42,110 18,79:3
78,0:37 52,423
44,944 20,268
44,5:32 19,293
45,:388 22,004
61 ,532 33,594
62,496 31,423
58,639 27,837
1:3,978 6,058
65,863 45,660
4(,459 25,519
(67,734 28,831

.1lale

3,491,416

311,23:3
229,611
311,462
377,83(
278,7:30
245,198
444,0)56
:323,881
7:3,724
177,881
247,847
46), !)6:3

3,860S,611

:38:3,661
247, 082
:362,668
361,49(0
350,450
253,940
457,448
391,240
82,726
188,484
:313,147
468,275

1,044,11:3

110,574
46,6:34

100,876
115,78:3

):3, 492
51,708

152,556
1()G6,772
2(,6 18
30,133
71,66:3

143, :304

898, 848

86,463
38, 94:3
83,318

117,9)47
7(,870)
55,24(0

125,51)2
S8 ,77:3

:30. !)58
62, 977

125,7(99

647,871

56, O57
42,841)
59,788
74,844
550,484
48,872
78,4:31
58, 184
1:3,1:34
:30,140
46,)28
8. 16()

467,862

:3:3, 456
45, ()18
:17,486
43,224
:34,0()02
4:3,840
44,5:3()
41,152
1(),()42
:3:3,522
:35,162
65.528

294, 043

17,45:3
35, 8:36
21,:356
19,298
2(1,894
3(0,164
29,046
25,:3:34

7, t)74
32,156
21,102
34,330

138,679

7,230
20,331
8,638
6,7:34
8,988

15, :374
13,901
10,666
2,988

20,972
10,015
12,842

Femrale

1,175,405

144,431
44,917
128,8()2
112,672
121,770
51,202

149,891
128,309
25,610
30,852
89,885
146,974

!)4:3,888

99,362
37, (,)2
95,252

101,111
84,41)8
55,720

126,862
1)5,(55
21,)098
28,717
78,()26

121, 0!)5

696,364

62,890
44,520
62,956
66,371
62,9!)6
51,9 :34
81,2)06
67,440
14,888
33,085
57,668
90,410

508,261

40,758
46,26()
4(,35()
43,54:3
40,676
45,496
4S,517
49,961()
11,156
:37,4:35
4:3,707
6)0,40:3

343, GG6

24,657
42,201
23,588
25,2:34
27,494
31,368
33,45(1
:3:3,:3(05
G,904

:33,707
28,357
3:3,404

193,024

11,563
32,092
11,630
12,559
13,016
18,220
17,522
17,171
3,070
24,688
15,504
15,989

APPENDIX 8

Standard Population Used for Age-Adjustment

Age group Popuilation
(years)

15-74 ........... 1,000,000

15 -24 .......... 311,363
25-34 ........... 251,051
35-44 ........... 182,233
45-54 ........... 132,293
55-64 ........... 81,872
65-74 ........... 41,188
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APPENDIX 9

I)eaths in Hospitals by 10-Year Age Groups froli 15-74 Years, by Sex, in Each City
1962-1964

City

12 cities ..................

Bogotá ...................
Bristol ...................
Cali ......................
Caracas ..................
Guatemala City ...........
La Plata .................
Lima ..................
Mexico City.............
Ribeirao Préto............
San Francisco .............
Santiago ..................
Sao Paulo ................

MIale

15-74 15 -24
years y-ears

12,088

768
1,177

690
946
943
990

1,325
1,011

313
1,631
1,159
1,135

800

98
22
65
92

122
25

115
103

12
15
54
77

25-34135-44
years years'

1,004

105
26
84
89

126
36

146
114
38
30

111
99

1,438

85
127
147
85

128
180
41
79

222
185

45-54 55-64 65-74
years yearse years

2,234 3,383 3,229

148 170 138
167 400 512
135 186 135
211 250 177
172 196 180
187 327 330
244 380 312
188 239 187
65~ 86 71

226 552 729
262 292 218
229 305 240

Female

1574115 24 25-34135-44 45-54 55-64 65-74
ears years ears y ears y ears yars ears

-- -- I_ 1_---

),115; 686 983 1,1401,493 2,316 2,497

9351 111 125 12l 147 226 205

8911 8 12 36 114 214 507
651 89 124 119 116 127 76
771 43 97 106 144 219 162
756 84 100 107 123 189 153
526 12 31 60 98 158 167
917 113 142 117 139 218i 188
849 76 92 120 151 240 170
184 19 15 23i 27 56 44

1,014 19 24 69 145 289 468
862 55 112 140 166 205 184
759 57 109 122 123 175 173:i 15 28 64

APPENDIX 10

Deaths with Autopsies by 10-Year Age Groups froin 15-74 Years, by Sex, in Each City,
1962-1964

City

Male

15-74 15-24
years years

12 cities .......... 8,865

Bogotá ...........
Bristol ........
Cali .............
Caracas ........
Guatemala City...
La Plata .........
Lima ...........
Mexico City......
Ribeiráo Préto....
San Francisco.....
Santiago .........
Sáo Paulo........

642
1,149

678
665
957
177
739
617
196

1,576
915
554

1,062

143
37

140
148
151

7
114
88
15
27
88

104

25-34 35-44 45-54 55-64
years years years years

1,186

129
36

149
122
190

9
114
110
33
52

138
104

1,350

122
63
99

113
193
23

118
140
30

124
200
125

1,588

103
186
106
121
158
28

125
122
47

284
219
89

2,001

91
388
118
105
162

55
160
90
48

527
173
84

65-74
years

1,678

54
439

66
56

103
55

108
67
23

562
97
48

15-74
years

4,402

465
638
368
275
355

74
284
263
106
803
503
268

1 5-24
years

538

97
16
81
36
56
9

61
54
13
22
53
40

Female

25-34 35-44 45-54 55-64 65-74
years years years years years

607 642 678 962 975

81 74 57 90 66
19 41 78 180 304
79 62 61 54 31
61 43 40 56 39
66 64 53 60 56

8 12 11 17 17
73 48 36 38 28
28 39 46 69 27
11 24 19 20 19

31 89 131 236 294
91 82 102 100 75
59 64 44 42 19
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APPENDIX 11

Percentage Distribution of Population by Age Group for
Ten Countries from Recent Census

Age group
(years)

Total .........

-15..........
15-24 .........
25-34 .........
35-44 .........
45-54 .........
55-64 .........
65-74 .......
75+ ..........

15-74 years ....

Argen-
tina
1960
(a)

100

30.6
16.6
14.9
14.0
10.5
7.7
4.0
1.7

67.7

Brazil
1960
(b)

100

42.7
19.0
13.7
10.5
7.1
4.2

1.8
1.0

56.3

Chile
1960

100

39.6
17.9
14.0
10.6
8.2
5.4
2.9
1.4

59.0

Colom-
bia

1964
(c)

100

46.0
18.7
12.9
9.3
6.2
3.9
1.9
1.1

52.9

England
and

Wales
1961

100

23.0
13.2
12.6
13.6
14.0
11.7
7.6
4.3

72.7

Guate-
mala
1964
(d)

100

46.1
18.1
13.0
9.9
6.2
4.0
1.9
0.9

53.1

Mexico
1960

100

44.4
18.6
13.1
9.4
6.6
4.4
2.1
1.3

54.2

Peru
1961

100

43.3
18.4
13.7
9.7
6.6
4.4
2.3
1.5

55.1

United
States
1960

100

31.1
13.4
12.7
13.4
11.4
8.7
6.1
3.1

65.7

Vene-
zuela
1961

100

44.8
17.6
14.1
9.8
6.8
4.1
1.8
1.0

54.2

(a) Based on a sample from celnsus returns redistributed in these age groups by using a recent estimate.
(b) Age groups 25-74 years estimated by redistributing censos data (1.27 per cent sample).
(c) Based on tabulations of 47.7 per cent of population in census.
(d) Five per ccnt sample of census of 1964.

APPENDIX 12

Death Rates per 1,000 Population for 10-Year Age Groups
from 15-74 Years, by Sex, in Ten Countries, 1962

Argen- Brazil Chile Colom- England Guate- Mexico Peru United Vene-
Age group tina (State bia and mala (c) States zuela

(years) (a) of SAo (b) Wales
Paulo)

Total

15-24 ......... 1.4 1.4 2.1 2.4 0.7 4.8 2.5 2.3 1.0 1.7
25-34 ........ 2.2 3.0 4.0 3.8 0.9 7.0 4.2 3.3 1.5 2.4
35-44 ......... 3.4 5.3 6.5 5.5 2.1 9.1 6.3 4.9 3.0 4.3
45-54 ......... 8.1 9.6 11.1 9.6 5.8 14.0 9.4 7.7 7.4 8.1
55-64 ........ 17.4 24.7 21.7 21.3 16.1 29.9 19.2 15.1 16.9 18.0
65-74 ........ 37.0 57.4 48.2 45.0 39.9 55.4 39.7 30.8 38.0 34.4

Male

15-24 ........ 1.6 1.7 2.5 3.0 1.0 4.8 2.8 2.5 1.5 2.1
25-34 ........ 2.5 3.6 4.7 4.3 1.1 7.1 4.8 3.6 1.9 2.7
35-44 ........ 4.1 6.6 8.1 5.8 2.4 9.6 7.1 5.4 3.7 4.5
45-54........ 10.8 12.3 14.4 10.7 7.3 14.9 10.9 9.5 9.7 9.2
55-64. 23.5 28.4 26.5 24.1 22.2 30.9 20.9 18.5 22.7 19.8
65-74 ......... 46.2 66.7 58.4 49.2 54.3 55.5 41.8 43.1 49.4 40.0

Female

15-24 ......... 1.1 1.1 1.7 1.8 0.4 4.8 2.2 2.0 0.6 1.3
25-34 ......... 1.8 2.4 3.3 3.3 0.8 7.0 3.6 3.1 1.1 2.0
35-44 ......... 2.7 3.9 4.9 5.2 1.8 8.6 5.5 4.5 2.3 4.0
45-54......... 5.4 7.0 8.1 8.5 4.4 13.2 8.0 6.0 5.2 6.9
55-64 ........ 11.3 20.3 17.3 18.6 10.8 28.9 17.5 12.1 11.6 16.3
65-74 ......... 27.7 47.9 39.8 41.3 30.1 55.4 37.7 22.8 28.3 29.9

(a) Excluding Córdoba.
(b) Based on population estimates from tahulation of 47.7 per cent of population in census.
(e) Distriets with medical certification.
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APPENDIX 13

DEATHS, BY CAUSES, WITH DEATH RATES PER 100,000 POPULA-
TION BY AGE AND SEX FROM 15-74 YEARS, IN EACH
CITY AND IN THE TWELVE CITIES COMBINED, 1962-1964



294 Patterns of Urban Mortality

BOGOTA-DEATHS

Deaths in 10-Year Age Groups from 15-74 Years, by Sex. with Weighted Deaths by
Causes in Bogotá, 1962-1963

MALE _ FEMALE

15-74 1 15-24 25-4 135-44 45-54 55- 641 65-74 1115-74 15-24 25-34 5-44 1 45-54 55-641 5-74
Causes of Deas--th l Ja..r. - -r, ¡,r a yr roe. soro ero. eor ¡ea o oro yoro Jr yroeo.

Allcauses 1628 181 182 201 287 412 365 2001 142 184 222 294 547 592

Tuberculosis. allforms......... 001-019 80.8 7.6 11. 0 16.7 18.6 15.7 11. 2 69.9 11. 1 2.7 9.3 10.5 11.3 15.0

Syphlis and itssequelae ......... 020-029 12.5 0.2 - 1. 6 5.7 4.0 1. 0 3. - - 1.0 0.2 1.3 1.0

Other infectiee and parasitic
diseases ..................... 030-138 29.1 1.0 7.1 6.5 8.3 1.6 4.0 41.0 3.2 8.0 9.2 4.8 10.5 4.7

Malignant eoplasms ............ 140-205 254.5 13.0 10.0 24.0 49.7 87.0 70.8 399.4 4 14.0 30.2 54.8 70.7 134.8 94. 49
Malignant nea plasm of bueal
cavityandpharynx .......... 140-144 2.5 1.0 - 0.5 1.0 - 3.5 - 1.0 1.0 1.0L 0.5

Malignant neoplasm of esophagus 150 17.8 - 3.0 4.0 5.8 5.1 0 12.0 - - 1.0 1.0 8.0 2.0
Maligna.t ..p.a. . ...omad. 151 87.7 2.0 8.0 240 37.7 26o 115.6 1.0 4.0 9.40 18.7 43.0 39.9
Malig

0
ant neoplasm of intestine,

ecept rectum ............... 152,15 3.7 - 1.0 - 1.0 1.7 - 8.0 - - - 1.0 5.0 2.0
Malignant neoplasm o rectu .. 154 3.0 - - 1.0 2.0 3. 0 - - 1.0 - 2.0
Malíg~ane neoplasm ou liver,
primary .................... 155.0 8.5 - - 1. 0.7 2.8 2 0 8.0 1.0 - 3.0 3.0 1.0
Malignant neoplasm of panereas 157 11.í 1.0 - - 1.0 7.0 2.0 11.5 - 2.0 - 2.8 6.7
Mulsgat neopl-asm o l aryn 161 4.0 - 1.0 - .0 - - -

Malgnanst neoplasm of tra-hea,
bronchus and lung, not specified
assecondary ................ 162,163 18.51 - - 1 .0 2. 8.5 7.0 11.2 1.0 1.0 1.0 2.5 4. 1.3

Malignant neeplasm of breast... 170 I - - - 51 - 4.0 5.0 10. 10.0 2.0

Maliguat neoplasm of cervixí
uterl ........................ 171 - - 61. 5 - 5.0 19.8 12.0 15.2 9.5

Malíignant neo plasm of crpus
uteri ........................ 17 - 12. 8 2. - 4.0 3.0 3.0

Malignant neoplasm of oher and
unspecified parts f uterus .... 173,174 - 8.4 3.0 1I 1.0 2.0 1. 0 0.2
Maliguant neoplasm of prostate. 177 9.8 1.0 8. 8

Malignant neoplasm af bladder
and other uriay organs .... 181 7.0 - 2.0 .0 3.0 5.0 - 2.0 1. 0 2.
Malignant neoplasm o sin..... 190,191 9.0 1.0 1. .0 4 2. 5. 1.0 1.0 1. 2 2.0

Malig-ant nesplasm cf bone and
connectivetissue ............. 186,197 3.0 1.0 1.0 .- - - .0 7.0 1.0 - 2 .0 40.0

Lymphosarcmsa and other neo-

plasms of lymphatic and hema-
tspoietlic system ......... 200-203,205 20.5 3.0 3.0 3.0 3.5 5.0 3.0 17.0 1.0 2.0 2.0 4.0 6.0 1.0

Leukemia and aleukemia ....... 204 10.8 7:0 1.2 - 20 3, 0 3:0 2.0 2-0 2.02 4.Lauleeealcueedcleeleauu . 274 10.1 7.0 ~- 1.8 .0 13.0 3.0 2.0 2.0 2.0 4.0-

Allother sltes... Remainder of 140-205 30. 1.0 1.0 7.0 7.8 9.5 4.0 65.7 3.0 7.2 7. 7.7 22.0 18.8

Benign neoplasms and neoplasms
of unspecified nature .......... 210-239 3 - - 1.2 1. 1 1 .1 0. 2.3 2.0 2.01 1.0

AsUa. ....................... .241 15.61 0.8 - 3.0 .3 4.5 11 2.1 10 1 6.0 5.5': 6. 3 3 1. 5~~~~~~~~~~~~l. 1 . 6. o.5
Diabetes mellius ............... 260 21.6 - 1. 0 2.2 4.0 6.3 8.1 30 1 1.1 1.8 1.0 4.3 11.5 10.0

Avittaosis ansd other deficiency
states ....................... 280-286 1.1 - - - - 0.8 0.3 8.3 0.2 1. 0 1.0 2.5 1.9 1.7

Anemias ....................... 290-293 3.0 .0 - - 0.8 - 1. 7.8 0.2 3.0 0.8 - 2.0 18
Alcoholic p sychosis. alcoholism .. 307, 322 5. 4 2.0 1.5 0.7 - 1.2 - 2.0 - - 1.0 1. 1 -
Other mental, psychneurotel and
personallty disorders .. 300-306, 308-2

323-321 2.0 - 1.0 - - 1.1 -0 3.1 1.4 - - - .15 1.2

Vas-cular lesions affectlng cuentra
nervous system ............ 330-53 108.6 - 5.2 8.5 23.8 33.3 37.7 17. 12 1.2 4.0 15.7 25.3 46.0 78.0

Diseases lof cireua ory system ... 400-468 374.3 11.0 22.1 27.0 66.7 132.2 115.3 529.4 18.7 26.4 37.8 84.7 156.7 205.1
Rheuatic fever and chronic

rheumatic heart disease ...... 400-411 34.1 8.0 7.0 2.8 5.5 5.0 5.8 98.7 11 .8 130 46 19.5 18.6 26.0

Arterloscerodc heart disease,

includling oronarydsease .... 420 168.4 0.7 6.1 12.3 36.5 66.5 46.3 140.1 0.7 4.5 14.6 26.8 44.7 46.8
Degenerativ e heart disease .... 421, 42 34.9 7. 3 - 1.0 3.7 15. 4 14. 5 51.4 - 1.0 0.2 4.8 17.1 28.3
Other diseases of hear t ........ 430-434 67.4 1.8 7.3 6.3 11.5 22.3 18.2 81.8 3.7 .3 3 5.7 9.5 27.1 32.5

iHypertensive heart disease .... .440-443 47.1 - 1 7 1. 6 6. 6 18.1 19. 8 97.8 - 0. 8 5.0 10.4 38.5 43.6

Other hypertensive disease ..... 444-447 5.0 - 0 0.5 9 2.1 1.5 14.5 .5 - 3.4 1.8 8.8
Diseases of arteries .......... 450-456 10.51 0.2 1.8 0.5 2.3 5.7 34 1. 1 2.0 1.5 4.51 7.3 14.6
Diseases of veins and oeher ds-
easesof c irculatory system ... 46046 6 -4 0.. 2.25 1.5 0.5 35 137 1. 1.3 10 L 2.1 8 .5

Infiuenza ad pneumonia ........ 480-493 46.0 5.0 0.2 7.0 8. 1.1 14.6 71. 7 1.2 4.7 15.6 1. 27
Brnchitis ................ ..... 500-50 29.1 - 1.0 - 4.0 9.4 14.7 357.8 0.2 0.8 2.0 5.2 14.1 15.5

Other diseases of respiratory
system ......... Remainder of 470-527 22.9 3.1 0.5 2.0 3.0 6.9 7.4 34.8 4.7 0.3 1.8 3.0 13.1 11.9

Ulcer of omachand duodenum... 540,541 29.5 - 1.0 2.3 9.0 5.0 12.2 30.4 0.2 1. L 3.0 2.7 8.0 15.5
Intestinal obstruction and

hernia .................. 560,561,570 16.94 O 1.0 2.7 1.2 7.5 2.5 26.5 0.7 3.0 3.1 5.8 15.7 8.2
C irrhosis of licer without mention

ofacoholism ................ 581. 9.51 - 1.0 1.0 2.3 3.5 1. 7 21. 8 1.0 - 2.0 .0 9.8 6. O
Cirrhosis of liver wlth mention

of alcholism ................ 581. 24.0 - 1.0 7.0 10.0 6. 0 7.0 - - 3.0 1.0 2.0 LI
Cholelithiasis and holecypitis 584,581 8.0 - - 1.0 1.5 3.8 1.7 29.7 1 .0 .O 5.0 4.51 9. 6.7
Other diseases of digestive

system ......... Remainder of 530-587 32.8 2.0 4.3 6.8 6.1 4.4 5.0 L1.2 5.5 5.1 6.0 15.0 10.2 8 4
Nephrl si andnephrosis ......... 590-594 50.8 2.8 1.4 3 7 11. 16B 8.1 464 L 7.5 8.2 11.4 27.0 42.5
Hyperplasia lof prostate ......... 61 11.2 - -8 - 2 1 .1 .- - -
Other diseases of genito -urlnary

system ......... Remainder of 600-637 9.0 1.3 2.1 1. 3.9 0. 4 22.0 1.0 1.2 5.L 9 5 .7 9.2 1.0

Deiveries ra complications oc
pregnanecy, childblrtnd the
puperu. ........ 640-68 - 63. 1.. 1 30.2 21.1 1.5 -
Abortion ..................... 650-652 23.4 4.8 12.8 5.8 -
Oller aomalinccaims. Iqemainder el 640-68 - 40. 5 6.3 17.4 11.3 1.

Symptoms, senilty, and 01-defined

cnditíions ................... 780-795 8.3 - 3.2 1.0 1.0 1.94 1.2 14.3 1.7 0.5 2.0 2.0 2.4 5.7
All otherdlsease .............. Residual 42.8 15.3 5.3 5.9 7.2 6.1 4.0 53.7 14 4 12.3 5.3 4.4 4 8.9

Motor vehcle acidents ...... E810-E835 124.5 30.0 35.0 20.0 17.5 18.0 4.0 30.01 8.0 8.0 4.0 2.0 6.0 2.0

All other accidents.. E800-E802, 40- 89662 86.7 32.0 16.7 15.7 12. 3 5.8 4.2 36.1 7.51 2.5 5.0 5.0 9.6 6.5
Suicide and sel-loiflictnd

injury ................ E63,E970-E974 42.0 15.0 11.0 9.0 2.0 4.0 1.0 51.0 31. 0 14.01 4.0 - - 2.0
Hemicide aad operatlins a

war .............. 864, E865, E980-E9 124.0 38. 3.0 0 28.0 10.0 6.O 2.0 20.5 13. 5 3.0 2.0 1.0o 1.0

(12 pystematic sample of 2 out of every 5 deaths in the to-year period.
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BOGOTA-DEATH RATES

Annual Death Dates by Causes per 100,000 Population in 10-Year Age Groups from 15-74 Years,
by Sex, with Age-Adjusted Death Rates in Bogotá, 1962-1963

MALE FEMALE

15-74 15-2425-34 35-44 45-54 55-4 65-74 15-7 15-24 25-34 35-44 4 5-55-54 55-64 65-74Causes of Death ye--. y.s ye.- ye.. e.arsY - y®.r
a
.- year , y.. y.e.ars yeas y.r.., .e... y...r

Allcauses 683.8 163 7 210.5 358. 6 857.8 82360.6 5048.4 633.7 112.2 185.2 353 721.302'78 45119.8

Tuberculosis, allforms......... 001-01a9 31.9 6.9 127 29.8 55. 90.0 1549 20.8 7.7 12.8 14.8 25.8 45.8 129.7
Syphilis and Uits sequelae ......... 020-02 5.3 0.2 2.9 17.0 22.9 1.8 1 .1 - 1.6 0.5 5.3 8.6Other infeotie and parasitic

diseases ..................... 030-138 11.1 30. 8.2 1.86 24.8 9. '63.6 12.2 2.6 8.1 14.6 11.8 42.6 4.6
Malignant neopasms ............ 140-205 115.2 11.8 11.6 42.8 148. 6 498. 5 979.3 128.0 8 7 30 4 97.1 173.5 5467 620 7

Malignant neoplasm of bucat
cavityand pharyn ........... 140-148 10 1.2 - 1.5 5.7 1.1 1.0 1.6 2.5 _ 3

Maignant neoplasm ofesophagus 150 8.1 5.4 12.0 23.2 69.2 4 - 16 2.0 324 17.3Malignant neoplasm of stomach-. 151 45.2 2.3 14.3 71. 7 216.5 359.6 38.4 0. 7 4.0 14.3 45.9 174.4 345 1Maligoant naoplasm of intestine,
exept recum ............... 152,153 1.5 1.2 30 9. 27 - - 2.5 203 17.3

Malignant neoopiasm of rectum 154 1.6 -5.7 27. 7 1.0 - - 8.1 -Malignant neoplasm of liver,
piy ................... 155.0 3.1 1.8 2.1 16. 27.7 21 0.7 - 7.4 12 86

Malignant neop asm of pancras 157 52 0.9 3.0 40.1 27.7 13.9 3.2 - 11 4 57.9
Malignant neplasm of larynx 16 21 3.0 - 41. -
Malignant noplasmp of trahea,
bronhuos and lung, not specified
asseonsdary ................ 182,163 9.1 1.8 6.0 48.7 96.8 .5 0.7 1.0 1.6 5.6 18. 11.2Malignant neoplasm f breast... 17 - 9. 7 4.0 8. 0 24.5 40.6 17.3Malignant neoplasm of cervix
uteri ............ 171 - - - 19..3 5.0 31.5 29.4 61.6 82.2
Malignant neoplasm of corpos
uteri ... ................. 172 - - 4.1 2.8 - 9.8 12.2 25.9Malignit neoplasm of other and
unspeciied parts of uterus .... 173,174 - - 2.3 2.1 1.2 1.6 4.9 4 1.7Maligsant neoplasm a prosate . 177 5.5 5. 7 121. 7 - --
Malignanit neoplasm- of bladder,
and othier urinary orgus ..... 181 3.4 - - 1 0 1.5 41.5 1.6 3.2 2.5 81Mugwt -iseo-las- sf ski,.... 190,191 4.0 - LS 1.8 3.2 228 27.7 1.7 - 1.6 2.5 4.9 127.3
-o--ioti--e ............. 196,1971 4.1 0 1.2 - - - 139 2.3 0.17 - - 8.1 34.6
Lysphosarooma sud othe reo-
plasmo nl lsoybphtio sd he.a-
tpoiicystem. ......... 20-253,205 .1 27 3.5 5.4 10.5 28.6 41.52 5.3 0.7 2.7 3.2 9.8 24.3 17.3

Lnulisaddokeuleoia ....... 204 3.86 6.3 - - 3.0 27.7 3.7 2.1 2.0 3.2 4.9 16.2
Allsibsys.¡et...O R-alsdyy sf140 205 12.7 0. 1.2 17.5 23.3 04.4 55.2 .21.0 2.1, 7.2 1.1 18.9 89.2 162.6Besign neoplasiams d neolplas
onsecified tssutre .......... 210-23 17 - - 3.6 6.9 15.2 25 0.8 3.7 4.9 8.1 8.6

Lysmhioses sand other deflo-ey
ststes .33.................... 286 05 - - 4.6 4. 1 2. 6 0.1 10 186 6.1 7.7 14.7

Areoieas ..233293 13 0.9....... 2.4 16. 2.3 0. 3.0 1.3 8 .1 15. 6Alobolly psyohsí.s, lobols-sm- .. 37,322 18 1. 1.7 12 - 68 0.- 1 - - - 2. 5 4.1 -
Odie, nig al, syyloneoprols and

yersosallty dlsoede-s .. 300-306, 368-32
323-32. 0.8 - L - 3 5.7 6 0.9 1 . 12 0 - . 2.0 10.4

Vanoulsr lessons sOfe-olnqocestrnl
eeAoousystem ............. 330-333 50.8 6. 15.2 714 190. 321.4 57.4 08 4.7 25. 62.1 1886 883.2 .

Diseases of y-1yula.osy ypsest.- 400-468 172.4 8.8 25.6 48.2 199.4 757.5 1594.7 174.2 12.8 26. 60.1 207.8 635.5 1773.8Rhbemaoti feos, sud broimo
Dibetes hadi.idlsea ......... 400-410 13.0 72 2 .1 595 16.4 2.6 8 .2 32.4 0.2 13. 1 15.6 47. 75. 4 224.9
Aiteioscle-ot heOr dicease,
í --lodlsq ssesss.y disease .... 420 78.0 0.6 7.1 21.9 108.1 381.0 640.4 46.4 2.5 4.5 23,2 60.8 182.3 422.0Deeseaties ert diOse.se .... 421,422 17.4 0.3 - 1.8 11.1 88.2 2006 17.6 1.0 0.3 11.8 69.4 244.7

0dm,- diseases of er........43-434 30.0 1.6 0.4 11.2 34.4 127.0 251.7 27.0 2.6 3 3 9.1 23 3 109.9 281.1
HYp-t..nsfoe Oeayt d-sease..... 440 44 23. 2 1.2 3.8 19. 7123.7 273.9 33.2 : 8 8.0 25 9 154.1 377.1Oie hyperensie disease.....444-447 2.3 0.6 - 2.7 12.0 207 5.0 - 0. - 8 7.3 76. 1
D. ..seasesof a.e.es.......... 450-456 5.2 02 - 3.2 15 13.2 7.8 10.3 1 0 2.0 2.4 11.0 29.8 126.3
Di-eases 01 -efrs sud other di.-
caseslof ol lptoysyysist ... 460-469 3.3 - 0.2 2.1 4 5 2.8 48.4 4.3 0.7 1.3 1.6 14.2 8 25.6
I d.floenaeodnuoi ...s. 40493 205 4.5 02 125 242 63.6201 23.3 53 12 7.5 38.3 620 231Brsnochílts . 40-502 14 7 -2LI - 12.0 590 12.7 05 0 8 3.2 l'.f 57.2 34

Othier dmseases nf eoneroatiy
system ......... ealide- 470-527 10.3 2.8 06 3.6 9.0 395 102.4 11.2 3-3 0.3 29 7.4 53.1 102.9

Ul-er of st.ma.h sud d.odsu- .. 540,541 13.8 1.2 4.1 26.9 28.6 168.7 10.2 0.1 1.0 4.8 8.8 32.4 134.0
IVaescual obsiyuions anid

erma ................... 560,561,570 72 1. 1.0 4.8 3.6 430 3416 6 1.8 0.5 3.0 4. 14.2 63.7 709.Ciíyrosts of lioer ídthius mertins
o ha l i aolr yst e .............. 581. 14.2 - 1.2 18 6. 20.1 235 7.2 0.7 - 3.2 7.4 39.3 51.

CiRhesis of liver aidi .isoroni
ofalco haois................ 581. 11. - - . 20.9 57.3 03.0 2.2 - 3 4.8 2.5 8.1 8.8

CholellÚinsls sud eohíleoynftifs 584,089 3.7 1.8 4.5 21.8 23.3 8.4 0.7 7 3. 8.0 11.0 38.5 57.Otdhe diseases of dígesoti
syse.........Remaider s 533-587 13.3 1L 15.0 12.1 18.2 40.3 69.2 15.8 3.8 5.1 9.5 3.8 8 41.4 81.3Ne lunls s orod ,rsese ......... 59 4 22.9 2.5 2.1 13.0 34.7 50.4 255.0 32.4 1.2 7.5 13.1 28.0 109.5 387.8

Hypeylasía -f prostate ..... 610 6.2 - 12.0 125.8 - -
Other diseases of geatto -.62oa2y
sytem-........emaider t 800-637 3.65 L 1 3.7 3.9 22.3 5.5 6.8 0.7 12 8.4 9.1 37.3 8. 8

Delloerles asd .ospliaeatios of
yreqosiiy, hildbirb.asd se
puerhperlo as. e 89... ..... 740.-894166 7 30.4 33.6 3.7
Abrties805 - - -. 5........ 9 3.3 12.8 92Da.' esOfloastai. .oalne1 of 640-889 ---- 10. 7 4.4 17. 24.33 37

Syeaptsens, oeilntsaid 11-defrned -
endptonis ..... 78-75 3.2 - 3 1.8 3.01 . . 4.6 12 0.5 3.2 4.9 9. 41.3

Allier diseas .............. Residual 1.2 13.8 8.1 10.5'2L 7.5. 41.5 2 5.3 9.12.4 0 .4 212.3 3 .l 2?.
daro loleaodentsd t ...... E810-E835 42.8 27.1 40.5 35.7 52.3 103 1 5. 83 0.5 1 .4 4.9 24. 17.3
All Ui er acdoiden.. 006-E402,8 1-9 28.9 28.9 19.3 28.0 38.8 33.2 58.1 1.8 5.2 2.5 8.0 12.3 38.9 06.2
SuIcIde asd self-tinflioed

eniary............ E963,E970-E979 13.6 13.8 12.7 18.1 8. 22.9 13 l12. 21.5 14.1 8.4 - 17 .3
ihostiode sud lp-ertdssu to

a,.......... .... , E95, E90-E99 39.4 34.4 45.1 51.7 2.9 34.4 27.7 4.9 9.3 30 3.2 2.5 - 8.6
oAge-adjfsied drath traes



296 Patterns of Urban Mortality

BRISTOL-DEATHS

Deaths in 10-Year Age Groups from 15-74 Years, by Sex. with Weighted Deaths by
Causes in Bristol,(" 1962-1964

MALE FEMALE

C15-74 15-24 25-34 35-44 4-54 5-64 65-74 15-74 15-24 25-34 35-44 45-54 15-64 65-74
Causes of Deati ¡ s Y{ yrs yearS t erai.N year"1 year. yere. er yarr ye y aye

All causes

Tuberculosis, all forms ......... 001-019
Syphilis and its sequelae ......... 020-029
Other infective and parasitic

diseases ..................... 030-138

Malignant neoplasms ............ 140-205
Malignant neoplasm of buccal
cavity and phary .......... 140-148

Malignat neoplasm of esophagus 150
Malignant neoplasm of stomach. 151
Malignant neoplasm of intestine,
except rectum ............... 152,153

Malignant neoplasm of rectum.. 154
Malignant neoplasm of liver,
primary .................... 155.0

Malignant neoplasm of pancreas 157
Malignant neoplasm of larynx 161
Mal igant neoplasm of trachea,
bronchus and lung, not pecified
as secondary ................ 162,183

Malignant neoplasm of breast... 170
Malignant neoplasm of cervix
uteri ........................ 171

Malignant neopasm of corpus
uteri ........................ 172

Malignant neoplasm of other and
unspecified parts oi uterus .... 173,174

Malignant neoplasm of prostate . 177
Malignant neoplasm of bladder
and other urinay organs ...... 181
Malignant neoplasm of akin ..... 190, 191
Malignant neoplasm of bone and
omnective tissue ............. 196,197

Lymphosarcoma and other neo-
plasms of lymphatic and hema-
topoieti system ......... 200-203, 205

Leukemia and aleukemia ....... 204
All other sltes.. Remainder of 140-205

Benigo neoplasms and neoplasms
of unspecified nature .......... 210-239

Asthma ........................ 241
Diabetes mellitus ............... 260
Avitaminoss and other deficiency

states ....................... 280-286
Anemias ...................... 290-293
Alcoholc psychosis, alcoholism .. 307, 322
Other mental, psychoneurotic and

personality disorders .. 300-306, 308-321
323-326

Vascular lesions affecting central
nervous ystem .............. 330-334

Diseases of circulatory system ... 400-468
Rheumatic fever and chronic
rheumatic heart diseas ........ 400-416

Arteriosclerotic heart disease,
including coronary disease .... 420

Degenerative heart disease ... 421, 422
Other diseases of heart ....... 430-434
Hypertensive heart disease ..... 440-443
Other hypertensive disease..... 444-447
Diseases oi arteries .......... 450-456
Diseases of veins and other dis-
eases of circulatory system ... 460-468

Inluenza and pneumonia ......... 480-493
Bronchitis ..................... 500-502
Other diseases of respiratory

system ........ Remainder of 470-527
Ulcer of stomach and duodenum... 540,541
Intestinal obstruction and

henia .................. 60,561, 570
Cirrhosis of liver without mention

of lcoholism ................ 581.0
Cirrhosis of liver wit mention

of acoholism ................. 581.1
Cholelithiasis and cholecystiti 584, 585
Other diseases of digestive

system ......... Remainder of 530-587
Nephritis andnephrosis ......... 590-594
Hyperplasia of prostate ......... 610
Other diseases of genito -urinary

system ......... Remainder of 600-637

Deliveries and complications of
pregnancy, chidbirth, and the
puerperium ............ 40-689
Abortion ...... . ..... 650-852
Other cormiicatioms. Rsmainder of 64.-689

Symptoms, senlity, and ill-defined
conditions .............. 780-795

All other diseases ... .......... Residual

Motor vehicle accidents ...... E810-E835
All other accdent. . E800-E£02, E840-E962
Suicide and see-inflitead

injury .b... E963,E970-E979
Homicide and operations of

war .............. E964, E985, E9bO-E99

1)A systemanic sample of 0 but of every
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3.0
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6.0
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3. 0
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22.7
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0.9
4.9
0.9

9.8

250.0

918. 5

38. 7
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35.0
19.2
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12.3
55.

7.3
36.0

288.9
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32. 8

7.4

45

4.9
6.4

23. 9
11.4
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0.5
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0.8

1.0
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1.0
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1.3

1.0

22. 7

10
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6.2
1.0
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3.0

1 0

253. 3

4.3
5.8

38. 7

15.3
13. 0

11. 5
5.0
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deats in the two-year period.
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2.0
6.0

16.3
3.9
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2.0

2.0

3.7
58.9
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21.8

38. 0

2.0

20

1.0

1.0

23

6.0

5.0

1.0

1.0

1.3

0.3

1.0
2.0

1.0

1.0

1.0

1.0

1.7

2.0
3.0

3.0
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2.3 1.5
1.0

27.0

1.0

7.0

3.0

10

3.0
3.0
9.0

0.2
8.0

4.8

14.0

4.0

8.7

0.3
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2.0
1.0
7.0

4.0
3.0

4.0

7.8
29.0

10.0

10

1.0

2.0
2.0

16.2

2.0
1.5

1.0

1.0

16. 4
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1.0
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1.
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1.0

3.0
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2.5

1.0

1.0

1.

4.0

0.5
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0.2

7.0

407

2.0
1.0

1.2

148.1

1.0
2.0

12.0

11.0
3.0

8.3
1.0

13.1
44.0

7.0

4.0

3.0
1.0

5.0
2.0

4.
5.5

0.
0.2

5.0
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100.3

17.3

63.0
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1.4
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4.3
6. 8
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1.0

4.0
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15.0

41

4.0

1.0
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2. 0

1009

3.0
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7.7

24.2
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13. 2

1.0
9.3

15. 9
43. 5

1.0

6.0

1.0

4.0
3.2

1.0

9.7
6.0
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5.0
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2.0
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24. 5
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58. 1

7.5
8.3
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BRISTOL-DEATH RATES

Annual Death Rates by Causes per 100,000 Population in 10-Year Age Groups from 15-74 Years,
by Sex, with Age-Adjusted Death Rates in Bristol, 1962-1964

_1 __ MALE | FEMALE
15-741 15-24 25-34 35-44 45-54 55-64 65-74 1 15-741 15-24 25-34 135-44 45-54 55-64 165-74Causes of Deash Oe ea j ceoeo c re jeJ 8 c.e j 50es yeiraom-] ¥esj yesos Jcesar. yeso. oe. joCeos

Allcauses 630.3 87.9 125.8 226.4 726.4 2383. 53799.0 319.2 44.5 62.0 148.2 410.? 964.4 3144.1

Tuberculosis, allforms......... 001-5019 5.7 - - 3.0 13.8 23.7 33.9 2.1 - - 5.2 3.2 4.7 9.3
Syphilis and its sequelae......... 020029 1.7 - - 2.2 8.4 18.2 .6 2.2 2.4 56
Other no ec-ive and paoasItic

diseases .................... 030-13s 2.11 - 2.6 2.3 4.4 2.8 4.9 0.2 - - 2.8 -

Maignant neoplasms ........... 140-205 155.6 8.6 35.9 53.0 181.9 706. 81274.9 97 3 2.2 16.2 60.6 594.6 .350.9 657 2
Malignant neoplasm of buccal
cavityandpharynx ........ 140-148 2.0 - - 2.3 - 1.0 14.8 1.2 - 43 2.4 10.3

Mali .a.-..eopla...o. esophogs 150 44 - 26 2.3 4.4 162 34.4 17 : 22 4.7 240
Mallgnant neoplasm of stomach. 151 19.7 2.6 2.3 19.3 108.0 176.1 7 - 3 .1 15.1 28.4 75.4
Malignant neoplasm of intestsne,
exept rectm ............... 152,153 7.0 2.6 2.3 8.9 42.7 29.5 5.7 - 8.6 26.1 58.0

Malignan neoplasm of rectum.. 154 9.9 - 2.3 11.1 36.3 1215 3.7 6.5 1452 411
Malígnant neoplasm of liver,
primary .................... 155. 0. 2.3 - 9 01 - - 31
Malig-ao.o.opl.sm. .9 . . roe. 153 65 4.7 7.3 32.1 5092 3061 8.6 14.9 9.0
Maignant neoplasm of larynx 16 1.3 - - 14.0 4.9 0.2 - 2.4
Malignant neoplasm of trachea,
bronchus and lung, not peoised
as. econdary ................ 162,163' 60.1 5.1 14.0 68. 6325. 7498. 3 - 16.9 31.q0 49.ausocoodsay . 16,563 401 5.1 140 68.6 35 498.3 60.- - 16.9 31.0 49.5
Malignan neoplasm of breast... 170 - - - - 2. 7 - 13.5 15. 7 62. 104.3 ',135. 5
M.lignant neoplasm of cervix
uteri ........................ 171 - - - 5.6 6.7 21.6 16.6 3.1
Matigoant neoplasm of corpus
uteri ........................ 172 - -18 2.2 9.5 18.7
Malign-r neopasm o f other and
unspcified parts of uterus .... 173, 174 - - 0 1 - 3 .1

Malignant neoplasm of prostate . 177 6. 7 4. 14.3 123. 0
Malignans neoplasm of bladder
and other urinary organs ...... 181 5.5 - - 8.9 22.9 59.0 2.1 2.7 - 2.2 7.1 12.5M~~~~~~~lig~~~~~~~~~~~~~-t- ~ ~ ~ ~ ~ ~ ~ ~ ~ ~71 12.5
Malignant neoplasm of skin ..... .19,191 8 4.4 2.8 - 1. 0 2.2 2.42 10.0
Maigrant neoplasm of bone and
connectivetissue ............. 196,197 07 2.2 2.8 4.9 0.1 3.1
Lymphosaroma and other neo-
plasms of lymphatic and hema-
tpoictiosystem ......... 200-203,205 6.6 2.1 2.6 6.3 6.7 22.3 34.4 4.0 6.7 4 118 305

Leukemia andalekemla ....... 204 4.2 6.4 2.0 2.3 2.2 5.6 9.8 2.9 6.7 4.3 4.7 18.7
All othersites.. Remainder of 140-205 19.5 18.0 11 7 33.8 49.7 104.3 20.2 2.2 20.2 35.0 70. 131.8

Besnign neplasms and neoplasms
of unspecifiednathre .......... 210-239 0.71 - - 4 0 7 2.4 5 31

Asthm ........................ 241 46 4.3 5.1 2.3 6.7 3.3 .9 28 45 4. 9.5 5 6
Diabetes mellltus ............... 260 3.0 - 6. 0O 12.6 8.5 5.3 - 2.7 - 3.2 13. C 763
Avitarinossa and other deficiency

states ....................... 283-28 0.2 .0 .0 0.6 - 2.2 1.2 6.
Anemias ....................... 290-293 1.1 - - - 8.4 9.3 0. 0.5 16
Aloholic psychosis, aoholism .. 307,322 0. 2 -0.7 3 0 0.0 0.6
Other mental, psychoneurothc sud
personality disorders.. 300-306, 308-321

323-326 2.5 0.8 2.3 2.2 4.7 28.5 2.4 0.4 2.2 11.8 24.0
Vasular lesions affecting cntral

nervoussystem .............. 3330-334 56.1 2.6 18.4 35.5 190.6 771.2 43.1 - - 10.8 35.5 136.7 612.9

Dis...so f cíoolastor syssso.. . 400-468 216.4 13.4 74.7 315.0 857.8 2125.3 114.0 0.7 3.5 31.4 82.4 237.7 1136.7
Rhemaitah fever and Schroni
rheumati hear disease ....... 400-416 10.9 2.6 117 29.5 265 48.7 119 - - 9.0 30.3 4.0 710

Artarioslerotth heart disease,
ncluding coronary disease .... 420 162. - 7.7 48 8 240.8 60.3 1564.6 46.4 9.5 32.4 149.3 640.
De senerative heart disease .... 421,422 8.21 - 4.7 12.2 15.9 107.2 36 - 0 - - 6 3.3 763
Other diseases of heart........ 430-434 4.2 0.5 1.2 0.7 11.4 69.4 4.6 07 - - 7 3.3 751
Hypertensive heart disease.. ... 440-443 12.5 - 1. 9 12.4 50.8 154.0 10. 1 0.7 9.5 17.8 176 1
Other hypertensive disease ..... 444-447 3.0 - 1 9 12.8 18.2 0. 6 - - 0.4 3.6 7.2

Osoo fscoíose ......... 415-456 12.9 - 2.0 3.0 7.0 51.1 1564. 336 -.- - 2.2 9.2 61.4
Diseases o veins and other dis-
easesf crulatory system ... 460-468 2.01 - 3.5 2.7 6.9 6.9 3.1 2.7 22 - 10.2 59'

Infuenzaandpneumonia ......... 480-493 8.5 - 4.7 9.6 38.0 79.2 7.7 1.8 54 34 0. 161 58.3
Brnchitis í.................. 500-502 63.2 26 1.2 331 293.6 822.9 12.5 - 2.7 8.6 41.2181.0
Other diseases ob respiratory

system ......... Remainderof 470-527 6.7 - 2.3 11. 12.3 89.0 2.8 - 5.4 14.2 23.4
Ulcero stomah andduodenum.. .540,541 7.9 1.8 - 15.5 '31.3 68.4 1.1 - 25.9
Intestinal obstruction and

Chernia ................. 560,561,570 1.51 - - 3.6 30.0 1.2 - - - 28.0
Cirrhosis of liver wlthout mention

ofalcoholism ................ 581.0 1.2 2.2 - 2.8 12.3 1.7 27 - 2.2 4.7 9.3
Cirrhosis of liver with menton

of aloholism ................ 501.1 1.2 3.8 5.6 5 .9 0. 3 - 2.4 3.1
Cholelithasis and holsecysytis 584,585 1.6 2.3 2.7 2.0 17.2 0.9 2.2 - 5.6
Other diseases of digestive

system . ..m.so. uRemaindero f 530-587 5.4 - 2.3 3.3 17.3 74.8 4.5 6.7 2.2 2.2 9.5 22.7
Nephrltis and nephrosis . 593-594 3. 6 2.6 54 5 .6 6.7 15.7 1.1 4.5 - 2.4 2.8
Hyperplasia ofprostte ......... 610 16 - - 1.1 7.0 21.1
Other diseases of genito -urinary

system ......... R demader of 600-637 2.0 - 5.6 9.5 10.8 5.0 2.2 2.7 4.5 8.6 17 36.5

Delverioes and omplications of
pregnancy, childbirh, and the
puerperium . ............. 640-689 I - - 1.1 - 2.7 2.2 -
Abortion .6....... 650 -65- -
Other comlthicnsls.. smasnder f 640-689 - - - 1 - 2.7 2. 2

Symptoms, senilty,and ll-defsned
conditio s.. ....... .......... 780-79 16 - 31 64 16.7 10 1.6 11 0.9 6.5

All other d-sese .............. Residual - 19.0 10.7 9.. 9.66 26.9 45.1100.2 1 o1 22 4. 6 - 11'. 42.2 10.1

Motor vehlcleaccidents ...... E810-E835 27.4 51.5 10.3 11.7 111 39.1 49.2 9.1 134 54 45 130 6. 10.3All ti--- 54 6.2 4. 5 8. 1 2~~~~~~~~~~~~~~ ~~~~.52 0 15.0 3.All other a ciden
t
s.. E800-E802, E840-E 962 13.0 7.9 18.0 9.8 7. 12.6 35.4 6.2 4.5 8.1 2.2 04 10.035.5

Suicide and sel-insflictd
injury ................ E963,E 97-E979 14.4 4.9 18.0 18.7 17. 14.0 34.4 11.1 6. 7 8.1 6.7 15.1 35.5 21

Homiside snd operatlons of
war ....... E964, E985, E930-E 999 0.7 - 2.6 - - - - 1.1 2.2 - 2.2

*Age-adjusted death rates.



298 Patterns of Urban Mortality

CALI-DEATHS

Deaths in 10-Year Age Groups from 15-74 Years, by Sex. with Weighted Deaths by
Causes in Cali, 1962-1964

e c_ MALE O FEMALE

C15-741 15-24 25-34 35-44 45-54 55-64 65 -74 15-74 15-24 25-4 135-44 45-54 55-64 65-74
Causes of Dea.h ye~s ye~$ ye~8 years y e ara ye ar s -y - r8 y e ars yeare y e ari y ears y e y

Al causes 1676 183 218 200 292 419 364 1722 152 227 257 293 366 327

TubrcuOlosis, allforms......... 001-019 141.7 14.3 25.2 2.0 32.0 28.2 18.2 158.2 23.2 51.8 40.1 15.7 19.6 7.8
Syphiis and its sequeae ......... 020-029 16.7 1.5 0.2 1.0 6.1 51 2.8 1.4 - 00 0.7 -
Octher inecte and parasitic

diseases ..................... 030-13 39.3 2.4 9.4 5.5 8.4 103 3.2 44.4 70 10.5 7.0 5.5 4.0 10.4

Malignant neplasms ............ 140-205 242.5 6.0 7.0 20.6 48.5 77.5 82.9 369.3 8.2 25.0 64.8 103.7 97.5 70.1
Malig-ant neoplasm of buccal

cavity and pharynx ........... 140-148 12. 20 60 4.0 4.0 - - - 1.0 1.0 2.0
Malignant n eoplasm of esophagus 150 9.3 - -3
Ma.lga¡ctecpíhsmo scmaco. 151 0M5 1.0 7.3 2100 259 29 4. - 40 13.0 11.8 13.
Malignant neoplasm of Intestine,
exceptrectum ............... 152,153 6.5 1. 2.0 3.53 8.3 - 1.0 1.7 20 3.6

Mallgcut neoplasm of rect .. 154 30 1.0 - 10 .0 1.0
Mallgnant neoplasm of liver,
primary .................... 155.0 5.2 - 2.0 10 1.2 1.0 4.3 13 1.0 20
Malignan neoplasm of pancreas 157 4.8 - - 0.3 0.7 93 3. 20 3.0
Malignant neoplasm of laryn 161 5.0 1. 3. 14.0 .- 1. L 1.0
Malignant neoplasm of trachea,
bronchus and lung,not specifled
assecndary ............... 162,163 21.5 - 1.3 5.8 5.8 8.6 8.7 1.0 2.0 4.7 1.0

Malignant neoplasm of breeast... 170 1.0 - 1.0 39.2 2.0 5.0 16.0 11.2 5.0
Malignant necplasm of cervix
uteri ........................ 171 - 1 36.5 13.0 36.7 37.8 37.2 118
Msaligrnt neoplasm of crpus

teri ........................ 172 0.2 -- - 0.2
Malig-nant neoplasm of other and
unspcifiedparts Of uterus .... 173,174 - - - 5.6 1.0 1.0 0.8 1 80 08 1.0
Malignant neoplasm of prostate . 177 6.9 1.0 3.2 2.7 - -
Malignant neoplasm of bladder
and othler rinary organs. .... 181 9.0 - 1.0 3. 5.01 6.0 - 2.0 4. 0
Malignant neopas of skin ..... 190,191 10 - 1.0 3.8 2.0 L.O 0.
Malignant neoplasm of bone and
cecective tissue ............. 196,197 3.0 1.0 1.0 - 1.0 - - 6.4 3.0 1.0 - - 0.4 2.0

Lymphosarcoma and other neo-
plasms of lymphatic and hema-
opoietic system ......... 200-203,205 11.0 - 2.0 1.0 3.0 3.0 2.01 9.7 - 1.2 3.2 4. 1.3

Leuemia and aleukema....... 204 7.0 4.0 2.0 1.0 5.2 1.2 1.0 - 2.0 10
AlcohertesR.... Remainder of 140-202 51.8LO 2.0 6.0 9.4 194 150. 76.3 3.0 4.0 11.8 20.7 14.6 22.2

Benign neoplasms and neoplasms
of unspecifiednature .......... 210-239 7.2 1.0 0.5 1.0 2.7 2.0 - 7.2 1.0 0.5 1.0 2.9 0.2 1.6

Asthma ....................... 24 25.1 i.0 1.8- 3.5 78 11.0 22.2 - 1.0 .2 5.0 .2 4.8
Dabetes mellitus ............... 260 13.9 1. - 1.3 3.8 4.5 3.3 30.6 3.0 - 4.7 13.4 9.5
Avitaminoas aned other deficiency

states ...................... 280-286 8.5 0.8 0.2 02 02 2.5 4.6 10.0 0.2 0.7 1.2 1.4 4.0 25
Anemias ....................... 290-293 3.7 0.5 1.2 0.5 15 - .1 0.5 - 3.8 0.2 0.3 1.3
Alcoholic psychsis, alcholism .. 307, 22 11 6 1.0 1.7 1.2 3.8 2.7 1.2 20 - 1.0 1.0 -
Other mental, psychoneurotic ad

personality disorder .. 300-306, 308-21
323-324 4.3 - 0.7 0.5 0.2 1.2 1.7 3.5 0.3 1.0 0.2 1.5 0.5

Vascular lesions fecting centra
nervoussystem .............. 330-334 107.0 2. 105 8.5 21.6 28.9 35.0 134.4 2.0 6.2 13.4 26.7 43.4 42.7

Diseasesof circulatory system... 400-468 358.7 3.7 12.5 268.6 77.7 120.9 109.3 309.7 5.1 12.8 33.9 54.0 107.1 96.9
Rheumatic fever and chronic
rheumatlc heatdlsease....... 4300-416 21.7 1.7 4.2 4.5 2.3 3.9 5.1 35.0 2.6 4.1 6.1 5.2 9.5 7.5

Arterioslerof c heart disease,
including coronary disease .... 420138.7 0.7 10 9.7 346 55.5 37.2 60.6 0.7 7.6 8.3 26.1 17.9
Degenerative heart disease .... 421,422 13.3 04 06 35 7.0 16 5.3 0.2 02 .2 L6 9.0 411,~~ ~~~. 0. .5 7.0 1 . 15. 3 I0. 2 0.2 1. 2 1. 6 8. 0 4.1
Other diseases heart ........ 430-434 72.5 0.6 3.5 4.4 14.3 24.5 25.2 85.6 0.8 3.8 10.0 17.1 28.1 256
Hypertensive heart disease..... 440-443 80.4 - 2.7 4.5 15.3 27.3 30.6 90.4 0.8 7.7 15.3 30.6 360
Oher hypertensive disease..... 444-447 8.6 1.4 20 '.7 2.5 .6 - - 0.3 4.1 2.9 13
Diseaes oarteries ......... 450-456 19.1 15 4.4 7.5 5.7 113 1.0 3.2 0.2 2.4 0.2 3.8
Diseases of veins and other dis-
easesof circulatory system .. 460-466 44 0.7 0.7 - i .3 0.5 1.2 2.9 0.5 - 0.7 - 12 05

Influenzaand pneumonia ......... 40-493 17.8 05 17 06 6.2 7.8 3 7 .3 3.3 7.7 4.3 4.8.1 ... ~ -dp--------i ........ 40.51 17" .5 7 0. 6 1. 0 6. 2 7.8 23.7 2.3 1. 3 3. 3 7. 7 4.3 4. 8
Bron hicis ..................... 500-502 13. 8 - - - 6.3 7.5 14.3 0.2 - 0.5 2O 3.4 8.2
Other diseases of respiratory

system ......... Remainder of 470-527 17.4 1.4 0.5 - 2. 6.0 6.7 21.0 0.3 2.4 0.0 18 4.2 8.9
Ul-ceccf atcmcha colc-ccm.-.. 240,541 14.1 10 0.7 1.4 5.9 5.1 8.0 - 0.2 0.8 3.8 2.2 1.0
Intestina obstrtuction and

hernia ................... 560,561,570 13.1 0.5 1.2 16 36 .2 200 1. 1.0 7.0 3. 7.0 5.9
Cirrhosis of liceo withotI mention

ofaleoholism ................. 581.0 13.4 0.8 - 2.5 0.7 6.2 3.2 20.7 10 0.5 4.2 60 60 33CcrehaelaaflcecccccO~~~~~~~~~~~~~~~~~0. mea6se6.C .Cirrhosis of liver with mention
oacloholism ................. 581. 1 22.8 - - 4.0 3.3 9.5 6.0 1.0 10': ' - - -~~~1.0 - -Cholellthiasisacd chsle'yseitis 584,585 ..8 1.8 2.0 1. 0 2.5 152.3 0 50 0 3. 5.1

Other diseases of digesive
sYsteca.«P..emauder cf 530-587 37.50 3.2 3.8 8.4 8.1 7.9 5.8 31.5 2.5 79 2.5 6.2 5.1 73

cphoitic de h i .c.........590-594 15.3 2.5 2.8 1.7 4.7 0.7 29 25.3 7.5 20 2.7 4.0 3.4 5.7
Hyperplasia of prostate ......... 610 8 - 5.8 3.0 - -
Other diseases of genlt -urinary

system ......... Remainder o 600-637 9.0 2.3 2.2 2.5 2.0 25.3 3.0 S. 4 5.0 4.1 0. 7 7.1apalee, . Oem'ícdac ci 000-637 90 - ~23 .. 5 0.0 25.3 3.0 5.4 5.0 4.1 0.2 7.1

Dellveries and eomplications of
preqnancy, childbirth, and the
puerperium . ................. 940-6989- … 197.7 22.5 41.8 324 1.0 -
Abortin . .................... 650-652 - - 35.3 9 10.0 17.9 8.0 -
Cúcee eccclf c0a-s. Ibacicacel 6 440-889 - -1- 8 1 .8 12.5 23.9 24.4 1.0

Symptoms, senlllty, and ill-defined
conditions .................... 780-795 54.7 6.0 7.9 8.6 6.3 14.0 11.3 40.0 3.3 5.5 5.0 7.2 8. 110

All other diseas-s .............. Residal 52.8 15.4 11.1 8.8 5.6 5.0 6.9 53.0 8.5 1.3 7.4 8.6 7. 4.7

Motor vehicleaccidents ...... E810-E835 98.0 20.0 27.0 16.0 15.0 13.0 7.0 25.0 8.0 4.0 3.0 3.0 4.0 3. 0
All other accidents.. E800-E802, E840-E962 124.0 38.5 35.0 19.3 10.5 13.7 7.0 28.7 5.0 7.5 2.2 5.0 7 2.0
Suicide and self-lnflited

injury ................ E963,E970-E 979 66.0 27.0 14.0 14.0 8.0 3.0 - 475 35 5 8.0 3.0 1 0 - -
Homlcide and operations of
war............. E984, E965, E980-E8999 109.0 32.0 40.0 20.0 9.0 7.0 1.0 19.0 3.0 7.0 40 4.0 - 1.0
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CALI-DEATH RATES

Annual Death Rates by Causes per 100,000 Population in 10-Year Age Groups from 15-74 Years.
by Sex, with Age-Adjusted Death Rates in Cali, 1962-1964

MALE FEMALE

15-74' 15-24 25-34 35-44 1 45-54 55-64 65-74 115-74 15- 24 25-34 35-44 45-54 55-64 55-74

Causes of Death ye ws eer yeas y ears years year years yes ye ears ye years ee

All cases

Tuberculosis, all ......... r 001-011
Syphilis and Its sequelae . ... 020-021
Other ifective and paasitic

diseases ..................... 030-139

Malignaet neoplasms ............ 140-20
Maligant neoplasm of buccal
cavity ad phary ........... 14-14

Maligant neoplasm of esophagus 15
Malígnant noplasm of stomach 151
Malignat neoplasim of intestine,
except rectum ............... 152,15

Malgsai neoplasm oe rectumo 154
Maligart neoplasm of liver,
primary ................. 55, C
Maligant neoplasm of pancreas 15
Malignat neoplasm of larypx 161

Maligant neoplasm of trachea,
bronchus sud lung,net specified
as steondry .............. 162,161
Maligant neoplasm of breast. 17C
Maligant neoplasm of cer vix
uteri ........ ......... 171
Maliglant neoplasm of corpus
uteri .................... 17
Maligant neoplasm of er t snd
unspecfied parts of teu .... 173,171
Maligatt neoplasm of prostate. 171

Maligiat neoplasm oe blaldder
asd other urinay orgas ...... 181

Malignant neoplasm of skin ..... 190,191
Maligant neoplasm of bonce and
comective tissue ............. 196,197
Lymphosarcoma asd other neo-
plsmes of lymphatUc ad hema-
tooetic syst m ......... 200-203, 20
Leukemsia d aleue ....... 20
All oaer sites... Remaider of 140-201

Benieg neoplasms and neoplasms
of unspecified naltre .......... 210-23

Asthma . . .................. 241

Diabetes mellitus ....... 26C
Avitsmiosis asd other deficieny

states............ ...... 2860-28
Aemias ............... ...... 290 -29
Alcoholic psychosis, al-coholism .. 307, 32
Othaer mental, psychoneurotic sd

personality disorders .. 300-306, 308-321
323-32

Vascular lesions affecting central
nervous system .............. 330-339

Diseases of circulatory system... 400-469
Rheumatie fever asd chromc
rheumastic heart disease ..... 400-416

ArteriosleroticS heat disease,
including -crnary disease. 420

Degenerative heart disease. 421, 42
Other diseases of heat ........ 430-434
Hypertensive heart disease..... 440-441
Other hypertensive disease 444-447
Diseases of arteries ...... 450-450
Dieses of veins ad other dis-

eases o circulatory system ... 460-460
Inluenza nd pnemoia..... 480-493

Bronchitis ............... 500-502
Other diíseses of respiratory

ystem ... Remalder of 470-527
UlCeer of stomach ad duodenur... 540, 541

Intesinal obstruction aed
herni ................... 560,561,57C

Citrrhosis of liver without mention

of aIcoholi.sm ............. 581.
Cirrhosis cf liver with menion

of alcoholism ............. 581.1
CholeliBhssis sud cholecystits 584, 585
Other diseases of digestive

system . e........ eeder o 530-587
Nephrits ae d nephrosi. 590-594
Hyperplassa of prostate ......... 610

Other diseases oe genrte -urI-ry
system ......... Remainder of 600-637

Deliveries asd complications of
pregnacy, chtildbirth, and the
puerperim . .. 640-889
Aborton .. 660-652
Other cemnlicaifs. R emaider of 640 -6869

Symptpoms, senllity,sd di-defined
condUons ... .............. 760-795

All other dieses .............. Residual

Metor vehicle accildents ...... E610-E8635
All ther accidents.. E800-E802, E640-E962

Suicide snd seef-nfllited
íinjury ................ E963, E970-E979

.omicide. sd operatloEs of
war , .. E964, E965, E960-E999

eAge-adjusted death rates
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Patterns of Urban Mortality

CARACAS-DEATHS

Deaths in 10-Year Age Groups from 15-74 Years, by Sex. with Weighted Deaths by
Causes in Caracas,"" 1962-1964

IMALE FEMALE

15-74 15-24 25-34 15- 45-54 -64 64 5-74 115-74 15-247 5-34 F35-44 145-54 155-4 65-74
C .es of Deth ynr. ye.. o.ar yems y.ea y a y.. r, y e ra

All -soes

Tuberculoslo, oil forms-......... 001-011
Syphilis ord i sequeloe ......... 020-021

Othsos ifec-ty on.0 p a rosito
dieses. ............. 030-131

Ma.igoart nreoplsm ............ 140-201
Molignaot oeoplaso of bu-oal

ooalis and phrys ........... 140-141
Malig -lost seopl-s- of esophag-s 15(
Malignaot neopison of storoh- . 101
Maáligso-t seopíssm of insotifie,
eoeptrect m ............... 152,15i

Malígoot lreoplsom of resiso 15'
Malignant rooplosi of ilier,

o r. ..r 1 35.1pri m ay ................. .. 1 . £
Malig-ot nfeoplasr of pasoreos 105
Malignant eoplosm ospf lay 161
Mo/igoaot neoploo rf trohea,
bronchos sd lang, -ot speciied
os seondarpy ................ 162, 161
Malignant eoplom b1Oreost.. 17(
Ma/ignoont neoplosro o seroso

173
Malignant neoplasm o 5corpus

ut r ....... ................ 17:
Malignant neoploss of other and
unspecified p-rts of terus ....173, 17'
Maligoaot n-eplosm of pr istt 117
MOallgrant eoplssm of bladder
d othe rinary org a ...... 141

Malignant oeoplas k of n..... 193,191
Maignant eooplasm of bose ood
omeoov tissu . ............ 196, 19

LPyphosarcoma and other roo-
plasmo of lpyphaicí ond h.os-
topomitií yste m ......... 200-203,20

Leokemia ood aleukemia ....... 20
AO other siots. .Remoider of140-20[

Benr reoplepias s sand noploses
oflunpecified na-tur ... ... 210-2

c

Asthma . ..................... 241
Diabetso mellias ............... 26C
Aviornthsis and other deficiency

aoes..03 - 201
Aneis..... . ........ 290-20~
Alclohlio psychosoi, alcohlir-. . 307, 32S
Other omsisal, 6pO se-onrotio od

personality dOiorder s. 300-306, 308 32]
323-32

Va souls leons r affec ing c or
rervousosyste .............. 330-33{

Dioe=ses of ciscolatopy system ... 400-461
Rhe uatia fosos ond lh rs
eheuratic Ocit disease.. 400-414

Atsesrsosleeois heart diOsease,
inludsrg soso..ry disease .. .4
egeeraie Ohsa t di sase .... 421, 451
Cther diseaseo of het ........ 430-431
Hypertesive hOt disease ... 440-447
Othe, hypertensive áileas ..... 444-442

seases of s .......... 450-45E
Ciscases of veins asd other dio-
eases of osoiroatory yoer.. 460-461

Onloroso ond pnesrmonia ..... 484346
BOonchiis . . .........500-501
Cthes diseases 0f rsspiratopy
sstm ........ Re isdes f470-512

Ules of ismo. Ood daodonum. . 540, 541
Intestinal obstruction 004

hernia ................... 560, 561, 57C
Cirrhosi s of i- 1r oithft messti-

of a ool oism - ................. 581. C
Cirshosis of lises with r-Uton

sf acholism ................. 581. 1
ChOselithasi $04d cholyspítitsí 584, 585
Cthes di .ases of digestise

system ..... Romainder of 530-587
Nsphris o ndr berosís. 590-594

Hyperpsasta of proista ......... 610
Othee diseass of gesito -orinosy

5yste5 ......... Ríicder f 400-3
Celiveries ad osOsplications of

preenan-y, shildbirit, nd the
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Suicide 00d seloilied
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Homiclde osd operation of
o.. ... ... E964, E965, E940-E999
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CARACAS-DEATH RATES

Annual Death Rates by Callses per 100,000 Population in 10-Year Age Groups from 15-74 Years.
by Sex. with Age-Adjusted Death Rates in Caracas, 1962-1964

MALE FEMALE

5-7 15-24 25-34 35-44 145-154 55-64 65-74 15-741 15-24125-34 135-44 45-54 55-64165-74
Causes of Death aI-l ye -a 2.. y a 6*~ y . --- y y s _ ---r ea ya y a_ _ _ _ _ _ _ 9.fl~~~~. 15 64 et

0
sIsSL C.ij as

All Causeo 633. 1 162.4 158. 5 289. 9 788. 9 2311.1 4766.9 397.4 60. 4 122. 6 230. 5 546. 6 1462. 3 2763. 0

Tuberculosis, alUfocus ......... 001-019 14.1 3.6 8.5 8.0 21.7 515 8 56.4 9.1 3.8 4.9 7.5 18.4 13.5 43.6
Syphilis sud ito sequelae ......... 020-029 11.3 0.2 9.0 27.3 43. 0 59. 4 1.8 - 6. 9 7.1 8.0
Otden ifeacive sud paraolti

diseaseo .... .............. 020-138 14.1 3.5 3.6 6.0 31.2 44. 6 78.7 8.4 2. 0 2.5 10.2 9.9 26.6 43.8

Malignatn.eoplasms ............ 140-205 128.2 7. 8 10.2 36.7 132 5 493.3 1259. 3 114.2 5.3 16.8 83. 0 206.7 475.5 653. 7
M.alignat neoplasa of bugat
caity ad pharyn ........... 140-148 51 - - 11.6 25. c 44.6 3.4 1.6 - - 2. 15.9 31.8

M.aligat ..eoplasr of esophaqus 150 3.4 - 0.4 3.5 5.2 59.4 3.2 - 6. 3.8 8.0
Mfalguantneoplasm ofstomah. 151 27. 6 0.8 10.0 26.1 135. 9267.3 14.2 0. 9 4. 5 16.

9
64.6 137.0

M.alignat sosplaso 0fiotesdie,
except e.n . .............. 152,153 4.2 0.9 - 0.3 4.6 2. 74.3 3.4 0.9 1.0 1.2 4.6 16.6 15.6

Maligateoplasmr of ce-ornt u 154 2.5 0.9 - 2.3 15.1 14.9 1.9 - 1.5 4.6 11.9 -
MalIgnant neopaom 8f linee,
primary .................. 155.0 6.1 2.4 134 32.1 29.7 2.2 - 11.9 29.5

MSallgna ---plas- opanr p eas 157 22 - - 74 5.2 16.3 4.3 1.O 1.5 4.6 23.0 319.
M.algnat ..eoplasm If lary 161 4.0 1.3 4.6 31.1 14.9 - - - -
Malgnant --eoplaum of trancha,
br.ochus sud Insg, sot specifled
as-seod-- y ................ 162, 163 24.0 0.8 4.0 53.9 82.9 222. 6 5.7 3 11.5 23.6 41.4
Malignos ...ep..as. fba... ... 170 - - 15 1 2.0 13.6 34.4 56.3 71.7
Malignant oneplas2 of-cena
orer ........................ 171 -20.5 6.9 27.1 47.5 72.1 39.8

MaIlgnant neoplasm ofcrpu
uteei ....................... 172 2.68 - 1.5 9.2 7.9 15.9

Malignant neoplase of other sud
usopecified pa-ts of atenuo .... 173, 174 - 0.6 16.8 8. 0
Mallgnant neoplasm e f peostate. 177 9.9 6. 9 20.7 178.2 - -

Malignont neopul.sm f bladder
d otheruria- y ogs ...... 181 7.5 23 51. 71.3 0.4 --. 6

Malignat neopa.... k ....... 190, 191 0.9 1. 3 46 - 3.2 0.6 5.1 1 9 24.3

Malignaot seopla-- nf bnre and
-o-n-ci tissue ............. 196,197 2.6 0.8 2.8 - 1.7 1. 3 1.5 3.7 4.0 8.0

Lyophoaarooma atd othee oco-
plCoa of lymphati sud hena-
topoetí yste ......... 200-203,205 7 7 2.6 1.7 3.9 13.6 25.9 44.6 4.1 1 1308 17.0 15.9
Leu k .. dal.. ....... 204 3.8 17 25 4.0 - 15.5 14.6 9 .6 1. 0 415 46 79 239

AlH othe sItes.. Reminader of 140-205 18.3 1.7 3.4 9.1 25.7 43.0 203.4 2356 0.2 4.0 206 361 230 139.50
Besigo neoplasms asd neoplasis

-o'punlspecifiedanatu re..........210-239 3.1 - 008 1* 0.1 12.4 13.4 3. - 2.0 2.3 11.5 4.8 4.3
Asthm ......................... 241 11.9 0.9 1.3 4.9 11.1 30.1 157.4 7.9 0.9 2.0 0.2 14.5 26.6 7107
Diabetes ellifts ............... 260 17.9 0.9 3.2 1.3 20.4 96.9 145.5 20.5 3.0 18.4 106.6 214.2
Anitminoosís aiO oathn defílncíny

tase. . 28026 0.1 0.3 - 0.6 0.5 293 26 8
Aneias... . ................. 29023 0.6 1. 4.1 04 923 12 -

Alobholio psynho...s alnobol ... 07,322 3.0 - 0 6 4.4 9. 1 4.1 14.9 0.5 - 23 - 4 0
Oth-ee meatal, psynhoneaon In sd

personality disordes .. 200-306, 308-321
323-326 1.3 1.3 3.5 - 14.9 1.8 - 1.0 - 2.8 - 29.5

Vascular lesions affetig ceoteal
nernous syster .............. 330-334 44.9 0.9 2.5 8.4 46.5 172.6 137.6 33.1 0.2 2.3 14.0 38.1 145.3 320.9

Di-easesof cileulatory system... 400-468 168.2 6. 5 16.4 69.1 191. 6 803.7 1415.2 96.9 5.1 13.1 36. 6 112.3 394.7 926.0
Rheuatic fener sd ohrnnín

heuathear di- ....... 400-416 2.9 2.6 - 5.3 5. 3 5.2 6.7 0.9 4. 3 1.5 18.4 15. 9 31.8
Actecioslacoftu Ocaso diosase,
snludig --cooay diseas. 420 9.5 1.7 769 36. 121.5 474.1 8271 3862 09 1.0 134 37.2 18.2 6145

Degenecotine heaít dioeasi .... 42 1,422 36.4 0.2 5.9 15.4 30.0 160.8 013.3 17.0 0.7 0.5 7 5 29.2 48.7 180.0
th-ee diseaaes o f hea ...... 420-434 6.6 2.0 0.7 2.5 7.4 38.9 646 .0 2.2 6.3 .1 39.2 717

Hypectensve tea didísease..... 440 44312. - 12.6 16.2 66.6 118.8 15 8 - 1. 2 1963 53.5 209.4
th-ee hypeterslne di-- ........ 444-447 363. 1.9 45 3.9 11.4 26.7 2 3 0.2 0. 8 30 15 1 10.4

eesofatees .......... 450-456 4.7 1.- 2 4.6 26.4 41.6 6.4 2.7 4.0 4.5 4.1 26,2 25.5
Hisoaoes of neois sud other dio-
eases of oircnlatocy syste ... 460-466 0. 1 - 2.6 1..4 - 7.9 35.6

rnl ...... idíip--.-----. 46.0.... 40-493 7.3 1.7 11 10 21.2 04. 45 0n 2.n 3n0 21.8 374
Bonhitís ....................... 500-502 8.5 - 21 2.7 20.7 141.1 2.4 - 1.5 3.6 43.8
Other diseaseo of respiratory

systm ......... Rearnader of 470-527 3.4 0.9 474.7 3.1 83 26.2 3.9 9 0 0.3 2.6 7.3 12.7 25.5
Ulceo- f stom.ac.ha.ddodenar... 540,541 6.0 0.9 4. 7 10.4 18.1 '47.5 15 - - 4.1 7.9 8.0
Iteastlal obstrueto sud

hecrnaa ................. 560,561,570 4.2 - 0.8 1.3 19.7 52.0 5.8 0.9 3.0 1.5 9.6 34.9 8.0
Circhosis of linee without mention

of alcoho.lsm ................. 581.0 11.1 06 0. 0. 3 20.8 56.0 77.2 5.6 1. 6 - 6.9 34.5 34.2
Cirrhosis of linee with menti-o

of alcoholli ................. 5681. 131 - 9.4 33.8 694 297 0.7. 5 - 140 17
Cholelfitha..s. sd oholeystitis 584, 585 3.3 - 17.6 44.6 4.8 2. 0 1. 7 3]0 6. 9 119 226
Othce diseases of digestive

syte ......... Reaide of 520-587 9.4 -87 172 37.3 54 65 0.7 4.0 7.5 7.0 15.6 39.8
Nephnítíssudoephrnosis. 50-594 8.2 2.6 0.0 4.0 8 244 475 7.2 0.9 1.8 4.1 119 28.5 43.8
Hyperplasia nl postate ......... 610 5. 4 - - 2. 3 33.7 56.4 - - - -
Othae diseaaes of geuito -uciuacy

yate ......... Readee of 600-637 2.5 0.9 0.8 1.3 1.9 6.2 25.2 4.3 - 1.0 2.3 7,3 20.6 23.9

Deltveries aid compllcatious of
pregnanoy, ohildbirilasd ths
puerperim .n........... . . .... 640-66- 12.0 8. 0 29.8 '1.-
Aboto .............. 650652 5.5 3. 6 16.3 1.8
Other eonl miatiers. Inmainder of 640-68 - 6.5 4 4 13 5 9.2

Syoporns, oen.lty, anid iíl-daftoed
conditio ......... 780-795 11.5 2 .6 4.u 9.0 54.96 9. 2.8 04 - 2.6 3.0 14.3 15.1

Allother diseass ..... . . Residual 9.9 4.6 3. 68.a 8.6 28.0 62.4 12.5 6.5 6.0 8.7 19.68 !13.5 87.6

Motor vhitle acidensi ...... E810-E835 19.8 14.7 20.3 20.0 18.5 41.5 14.9 6.7 1.8 5.9 6. 9 19.8 8.0
All oher acoidests. .ER00~-E02, E840-E962 26.0 23.5 10.2 18. 0 27.8 67.4 89.1 5.8 4. 0 5.2 45 0.5 16.6 23.9

Suictde sud self-iuflcted
inur .............. E963, E970-E979 17.6 14. 1 16.1 20.0 13.9 15.5 59.4 6.4 10. 8 12.4 6.0 6.2 - -

Hornínde sud operatlons of
.............. E964, E965, E980-E999 47.6 75.6 44.9 28.1 44.0 15.5 14. 9 3.5 4.4 4. 9 3. 2 2.3

-Age udjusted death caíes.
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GUATEMALA CITY-DEATHS

Deaths in 10-Year Age Groups from 15-74 Years, by Sex, with Weighted Deaths by
Callses in Guatemala City. 1962-1964

MALE FEMALE

15-74 1524 254 35-44 45-54 55-54 5-74 15-74 15-24 25-34 5-44 45-54 5-41 74
Causes ofDeath reses]a rs[ 1] yes 54 4 -~~~~~~Causes of Death J ~ years years years yeaar years year s ar ea year yearas yera

10711-212- 9 9i4 Vll 16 1171117(Lb< Ci° -i.°~13~i.1 :L

4.11losoes 1793 202 244 280 308 388 367 1629 128 161 194 275 421 450

Tuberulosis, allforms ......... 01-01 107.3 14.0 19.7 20.1 23.7 19.48 0. O 112.9 2. 0 28.1 19.2 17.3 21.3 7.2
Syphilis and its sequelae ......... 020-022 5.4 - - 0. 8 0.9 2.5 1.2 .4 - - - 0.2 - O2
Other infectie and perasitle

diseases ..................... 030-138 43.9 6.2 5.1 8.7 7.0 12.4 4.5 38.7 9.5 4.7 3.7 8.7 9.3 2.8

Malignantneoplasms ............ 140-205 241.5 10.2 8.0 18.0 44.8 85.5 75.0 357.7 5.0 16.2 44.6 89.4 114.1 88.4
Malignant neoplasm of buecal

cavity andpha ry ........... 140-144 7.0 - 8.0 - 2.0 2.0 4.0 - - - - 3.0 1.0
daMlcyai t --plaes s-esohug-s 15 9.2 - 1.0 6.2 2.0 3.0 - - 1.0 1.0 1.0 -

Malignant neoplasm of stomach. 151 84.2 2.0 2.0 17.0 36.5 26.7 79.0 2.3 4.0 15.3 28.9 24.5
Maliqnant neoplasm of intestine,
except rectum. 152 15 6.5 1.0 1.0 - 2.0 1.0 1.5 8.2 - 2.0 2.0 1.2 3.0

Malignant neoplasm of rectum.. 154 2.2 1.0 - 1.0 - 0.2 7.0 - 1.0 - 4.0 - 2.0
Malignant neopasm of liver,
primary .................... 155.0 6.8 - - 0.48 2.0 3.0 1.0 7.8 1. 1. - l. 4.5
Malignat neoplasm of panreas 157 11.0 - 2. - .0 5.3 1. 11. 1 - - - 2.5 2.0 6.6
Malignant neoplasm oflar yx 16 1 1. 2 1.0 1.0 1.2 8.0 2.0 - 1.0 - 1.0
Malignant neoplasm of trachea,
bronchus and lung, not specified
assecondary ................ 12,163 15, - 5.0 2.0 6.0 4.0 6.5 - - 1.0 2.0 3.5

Malignant neoplasm of breast .. 17 - - - 35.0 - 2.0 5.0 8.0 13.0 7.0
Malignant neoplasm of cervix
uteri ....................... 171 8 - . 2. 8 5.0 17.0 29.5 23.5 7.8
Malignant neoplasm of corpus
uteri ....... ........... 172 7.4 - - 0.7 1.0 3.7 2.0
Malignant neoplasm o ocher and

unspecifiedparts of uterus .... 173,174 - - - - 8.1 1. - 1 2 2.4 2.8 0.5
Malgnant neoplasm of prostate. 177 1.2 I - - 4.2 9.0
Malígnant neoplasm of bladder
and oiher urinary org ans...... 18 8.0 - 3.0 . 0 4. 0 3.0 - - 2.0

Maligna .eoplas. f ado..... 190,191 4.0 1. - - 2.0 2. 1.0 3.0 - - 2 - 1.0
Malignant neoplasm of bone and

oectivetssue ............. 196,19 1 .7 - 10 - 1- 2.0 - 1.0 1.0
Lymphosarsoma and other neo-
plasms of lymphatic and hema-
topoietie sys em ......... 200-205,205 10.0 1.0 .0 3.0 4.0 1.0 8.0 - 1.0 2.0 2.5 2.5

Leuk mia ad aleukma ....... 204 10.2 4.2 2.0 2 .0 - 2.0 6.0 1.0 1.0 2.0 1.0 1.0
AlloUier sites. Remainder of 140-25 40.0 2.0 2.0 5.2 6.8 12.7 11.3 73.8 4.0 3.7 .4 1.7 25. 15.5

Benigu neoplasms and neoplasms
of unspecified 54 1.8 0.3 0. 2. ...2. 9.9 L0 2.0 1.8 9 1 2.0 1.0 2.0

Asma ........................ 24 6.7 - - - 0.8 3.2 2.7 11.5 1.0 - 1- O 2.7 6.8
Diabetes mellius ............... 260 47. 1 2.2 5.2 12.3 12.9 14.4 57.8 1.0 - 4.0 10.8 13.6 28.4
AVitaminosie and thoer defiiency

tates ....................... 20- 31.8 1.0 3.4 3.3 3.0 11.9 9,2 32. 1 .3 2.8 0.3 7.3 10.9 9.5
Anemias ....................... 290-293 8.1 - -2- 1.0 2.0 5.1 11.4 0.4 0.5 2.0 0.6 2.0 5.9
Alcoholic psychosis, alcohoism.. 307,322 13.2 2.6 22.4 42.5 31.0 29.6 11.1 9.8 - 2.0 4.0 1.0 2.8 -
Other mental, psychoneurotic and

persona ity disorders .. 30-306, 308-32
323-326 16.6 0.8 3.2 4.3 5.0 2.01 1. 113.9 0. 117 .4 0.2 4.4 5.2

Vascular leslons a~ecting central
nervous system .............. 330-334 68.3 3.5 4.3 7.3 6.4 15.1 31.9 106.6 1.0 0.2 6.1 16.9 36.7 45.7

Di=eses of circlatory system... 40-468 19.1 7.0 4.5 15.2 37.4 65.4 61.6 220.9 3.7 16.2 27.0 25.5 64.2 84.3
Rheumatic rever and chronic

beomasles h-tdisea-- ....... 400-416 21O 1 4.3 2.0 1.3 5.8 3.8 3.9 56.1 2.5 9.9 10.1 6.6 14. 12.5
Arteriosclerotlc heart disease,
inluding cronary disease .... 420 63.9 - 6.7 14. 6 23.0 19.6 33.8 4 - 3.0 4.1 15.2 11.5
Degeneraive heart disease .... 4 1,422 28.0 1.0 - 3.4 3.5 9.8 10.3 38.0 1.0 1.0 3.5 5.8 11.7 15.0
Other diseases of heart ........ 430-434 41.7 1.7 1.5 2.0 6.9 11.5 18.1 41.0 0.2 1.9 7.4 4.0 8.6 18.9
HYpertensive heart disease..... 440-44' 1. - - 1.5 2.9 6.5 5.5 30.3 - 1.7 1.8 1.8 10.5 14.5
Other hypertensive disease..... 444-447 10. - - 0.3 2.8 5.3 2.4 i 0.4 - 0.3 1. 2.0 2.2 4.7
Diseases farteries .......... 450-458 6.4 - - 0.7 4.2 1.5 8.9 1.2 - 1.0 0.5 6.2
Diseases of veins and oither dis-
eases of circulatory system... 460-468 2. - 1. O - 0.2 1.5 0.3 2.4 - 0.2 - 0.2 1.0 1.0

Inluenzaandpneum onia . ........ 480-493 37. 6.3 5.5 4.5 7.6 7.2 6.7 24.2 3.2 1.0 4.5 0.2 6.3 9.0
Bronhitis ..................... 500-502 6.1 - - 1.5 1.0 3.6 5.7 0.8 0.3 0.7 2.0 1.9
Other diseases of respiratory

system ......... Remainder of 470-527 14.3 0.8 0.2 1.3 2.7 5.5 4.0 12.6 1.2 0.5 - 2.2 3.8 4.9
Uler of stomsh and duodenum. .540,541 13.0 1.1.0 .0 - 3.5 5.0 4.5 7.2 - 0.2 1.0 1.8 3.0 1.2
Intestinal obesuction and

era ..................5. ,61,57 10. 1 - 3.0 1.0 2.8 2.2 12.7 1.0 1.0 1.0 1.0 3.S .2
Cirrhosis of liver without mention

of alcoholism ................ 581.0 27.3 1.8 3.6 1.7 5.3 4.7 10.2 26.7 0.7 2.5 2.0 8.7 5.9 7.0
Cirrhosis of liver with mention

of aloholism ................. 581.1 68.9 1.0 10.4 15.7 15.5 12.4 13.5 15.5 1. O 3.0 4.0 2.5 4.0 1.0
Cholelthiasis and cholecystitis 584,585 8.2 - 0.5 2.2 2.7 2.0 0.8 23.0 1. O 1.3 3.0 3.2 7.8 6.7
Other diseases of digestive

system ......... Remainder of 530-587 50.5 2.7 8.1 3.0 13.2 10.1 13.2 76.2 5.0 4.3 6.7 11.1 22.7 26.4
Nphritis and nephrosis ......... 590-594 17.7 2.8 3.8 3.1 0.7 2.2 5.1 24.4 6. 4.4 4.2 7.7 3.3 4.4
Hyperplala o prostate ......... 61011. .O 2.2 8.4 ,
Other diseases of genito -urirary

system......... Remainder of 60-637 4.1 1.8 - 0.2 1.1 1.3 1.7 19.6 3.0 0.8 3.5 4.6 4.0 3.7

Deliveries and somplications of
pregnancy, ehilldbirth, and the
puerperium ................. 40-6 9 - - 6 7. 18.3 31.4 17.3 -
Abtorton ..................... 650-652 31.512 .2 13.0 6.3 -
Other comF'icat'ois. maondereof 640-689 - - - - - 3 5 4. 1 14.4 11.0f640-689 ~~~~~~~~~~~~5. 6. 1 8~.'4 I 11.

Symptoms, senility, and Ill-defined
conditions , . -........ . ...... 780-795 74.7 5.2 3.2 3.5 13.9 22.8 26.1 164.7 01.2 7. 110 3 144.7 59.2

Al oder diseases .............. Headual 71.3 17.1 10.1 14. 12.1 9.5 8.0 88. 5 12.6 13.5 11. 1. 20.4 16.7

Motor vehicle acidents ...... E810-E835 144.5 36.2 28.0 37.3 14.0 14.0 11.0 20.3 5.0 1.0 5.0 1.3 - 8.0
All other accidents.. E00-E8

0
2, E840-E962 115.9 21.5 28.0 20.6 19.0 11.0 15.8 17.1 3.2 2.2 - 2.5 5.7 3.5

Suicide and self-inflicted
lnlury ..... 4..... E963, E970-E97 79.0 203.0 27.0 16.0 7.0 4.0 2.0 9.0 3.0 2.0 3.0 1.0 -

Homicide and operatilons of
ar..........9... E4,E94 65, E 980-E999 123. 32.9 45.0 28.0 8.0 8.0 2.0 21.0 7.0 8.0 3.0 1. O 1.0 1.0
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GUATEMALA CITY-DEATH RATES

Annual Death Rates by Causes per 100,000 Population in 10-Year Age Groups from 15-74 Years,
by Sex, with Age-Adjusted Death Rates in Guatemala City. 1962-1964

MALE PFEMALE

e15-74'1 5-24 125-34 135-44 4554 55-64 65-74 |15-74'1 15-24 25-34 35-44 45-54 55-64 65-74
Causes of Dea-ithuJ r e yj oy 8 oyars y-rc y e ¡ oc.rc arr I . ecca [ r aC

A1Hcauses 696.2 216.1 349.9 554.6 905.8 1357.0 4083.2 493.9 105.1190.5 308. 676.11531 3457.3

Tberculosis, alforms ......... 01-019 40.5 15.0 27.8 39.8 69.7 94.81 111.5 33.1 16.4 33.3 30.5 41.5 77.5 53.6
Syphilis and its sequelae ......... 20-02 2.2 - 1.6 2.6 12.0 13.4 0.1 - - - 0.5 1.5
Other infectice and parasitic

diseases .................... 030-136 16.6 6.6 7.2 17.2 20.6 59.1 50.1 11.4 7.8 5.6 5. 21.4 33. 1.5

Malignaneplasms ............ 140-205 98.0 10.9 11. 35.7 131.8 409.2 834.4 110.0 4.1 .2 70. 218. 415.0 679.2
Maliqant neoplasm of buccal
cavity andpharynx .......... 140-143 2. 5.9 9.6 22.3 1.2 - 10.9 7.7
Malignant n-eoplasm of esophagus 150 3. 2.9 29.- - 2 . .3 . 0.9 1. 2.5 3.6 -
Malignant neoplasm of stoma-h. 151 34.6 - 2.8 4.0 50.0 174. 7 297.1 24.4 2.7 6. 37.6 105. 219.0
Malignant neoplasm of intestine,
ecpt re-ctum ............... 152,1 2.6 1.1 1.4 5.9 4.8 16.7 2.5 3.2 4.9 4.4 23.0
Malignant neoplasm of rectum.. 154 0.8 1.1 - 2.9 2.2 2. 2 9.8 15.4
Malignant neoplasm of liver,
primary .................... 155.0 2.7 1.6 5.9 14.4 11.1 2.4 1.2 2.1 9.6 36.6
Maligna t .. ....e ..o ... o r . 1573 43 268 5.9 27.3 4.5 345 6.1 7. 50.7
Malignant neoplasm of larynx 161 4.9 1.- 4 2.9 5. 89.0 0.6 1.6 3.6
Malignant neoplasm al trachea,
bro-nchus and lung,not spe-dliad
as scndary ................ 162,16 6.0 - - 5.9 5.9 28.7 44.5 2.0 - - 2 7.3 .9
Malignant neoplasm of breast.. 170- - l.7 2.4 7. 91.7 47.3 53.8
Malignant neoplasm of erva
ueri ........................ 17125. - 5.9 27. 72.5 85.5 59.9
Mlignant neoplasm of orpus
uleri ....... 172...2.3 - - 1.1 2. 13.5 15.4
Malignanit neoplasm ofoer and

nspecified parts oi uterus .... 173,1742.3 1.4 1.9 5.9 10.3 3.6
Malignant neoplasm of prostate . 177 5. 20.1 100.1-
Malignant neoplamf of bladder
and other urinary organs ...... 181 3.4 - - - .88 4.8 44.5 0.9 - - - - 3.6 5.4

Mallgnant neoplasm f skin ..... 1, 191 2.4 1.1 - - 5.9 9.6 11.1 1.0 4.9 7.7
Mallgnant neoplasm of bone and
connecti ve tissue ............. 196,197 0.4 - 2.0 - - - .6 - 2. 3.6 -
Lymphosar-oma and other neo-
plasms oi lymphatic and hema-
topieti ystem ......... 200-203,20 3. 1.1 2.0 8. 8 19.1 11.1 2.5 - 1.6 4.9 9.1 19.2
Leokcmadle-ke i ........ '04 3. 4.5 - 4:0 5.9 - 22.3 1.9 . 8 1. 4.9 3.6 7.7
Allother sites... Remainder of 140-20 16.0 2.1 2.8 10.3 20.0 60.8 125.7 2.4 3.3 4.4 14.9 8.6 92.7 119.1

Benig. neoplasms and neoplasms
oIf unspecifiednature .......... 210-3 2.0 1.9 0.4 2.6 10.5 2.2 3.0 0.9 2.4 3.3 4.9 3.6 15.4

Asthma ........ ......... -41 2 4 ] 2. 4 15.3 0.0 
3
.5 0.8 - 2.5 9

52.
Diabetes meilius ............... 26 19.1 - 3.2 10.3 36.2 61.7 160.2 19.0 0.8 - 6.3 26.6 49.5 218.1
Avitamthosis and other deflency

stateso... . 80286 12. 1.1 4.8 6.5 8.8 07. 102.4 9.9 1.1 3.3 0.5 17.9 39.6 73.0
Anemias ...................... 290293 3. - - - 2.9 9.6 56.7 2.5 0.3 0.6 3. 1.5 7.5 45.3
Alcoholic psyhosis, alcoholism .. 307, 322 52. 2. 13. 6 84.2 91.2 141.7123.5 2.9 - 2.4 6.3 .5 10.1
Other mental, psyhooaneuroc and

personality disorders .. 300-306, 308-32
323-326 6.3 0.9 4.5 8.5 14.7 9.5 14.5 4.2 0.6 4.0 0.3 16.0 40.0

Vascular lesions affecting central
nervousc systa m . .. .. 330-33, 28.3 3.5 6.1 14.5 18.8 72.3 354.9 32.9 0.8 0.2 9.7 41 5123.5 351.3

Diseases of circulatory system .-. 400-4681 77. 7.5 6.3 30.1 110.0 313.0 685.4 67.7 3.0 19.2 42.9 62.7 233.5 647.7
Rheumatic fever and chroni
rheumatic heart diesee ....... 400-416 8.1 4.6 2.8 2.6 17.1 18.2 43.4 16.9 2.1 11.7 16. 0 16.2 52.7 96.3

Arter sc lertict heart disease,
inc-uding cor onary disease .. 420 26.1 - - 13.3 42.9 110.1 218.1 10.4 - - 4.8 10.1 55.2 88.4
Degeneratve heart disease .. .. , 421,2 11.1 1.1 6.7 10.3 46. 9 114.6 11. 7 0. 8 1.2 5 14.3 2 115.2
Other diseases of heart ........ 42-434 17.3 1.8 2.1 4.0 20.3 55. 201.4 12.6 0.' 2.2 11. 9.8 313 14.2
Hypertensive heart disease .... 440-443 6.7 - - 3.0 8.5 31.1 61.2 9.3 - 2.0 2.9 4.4 38.2 111.4
Oter hypertensie disease ..... 444-447 4.4 - - 0.6 8.2 25.4 26.7 3.21 0.4 1.9 4.9 8.0 36.1
Diseases o arteri .......... 4 456 2.6- 2.1 21 16.7 . 14 .5 1.8 47.6
Diseases of veins and other dis-

eases of circulatory system ... 460-468 1.1 - 1.4 - 0.6 6.21 .3 0.7 .2 0.7 3. 7.7Idl---- _d p-----~ ~ ~ ~~~~~~ ~ ~~~~~~~~- i 0. 2 6 0 .5 3 . .
Influenza and pneumonia ......... 409 14.5 6.7 7.8 8.9 22.4 34.5 74.5 7.2 2.6 1.2 7.1 0.5 22.9 69.1
Br .o..íítis .- · · · · · 020-300 2.2 - - - 4.4 4. 40.1 1.7 0.7 0.4 1.7 7.3 14.6
Other diseases of respiratory

system ......... Remainder of 470-527 5.8 0.9 0.3 2.6 7.9 25. 44.5 3.9 1.0 0.6 - 5.4 13.8 37.6
Ulcer of stmach and duodenum... 540,541 5.3 1.1 1.4 10.3 14. 50.1 2.2 - 0.2 1.6 4.4 10.9 9.
Intesinal obstrnction and

hernia . .................. 560,561,570 3.9 1.1 - 5.9 2.9 13.4 24.5 3.9 0.8 1.2 1.6 2.5 12.7 40.0
CirrhaOsis of liver wlíthout mention

ci aicaOa~~~~~~lico ollsm .3.81.0 11.1 1.9 5.1 3.4 15.6 22.5 113.5 8.3 0. 6 3.0 3.2 21.4 21.1 53.8
Cirrhosis of liver with mention

of alcholi.sm ..... .. H5811 26.9 1.1 15.2 31.1 45.6 59.3 150.2 4.6 0.8 3.6 6.3 6.1 14.5 7.7
Coalitiasis and cholecysctits 584,585 3.2 - 0.7 4.4 7.9 9.6 8.9 7.0 0.8 1.5 4.8 7.9 28.4 51.5
Other diseases of digestive

system ......... emainder of 530-587 20.0 2.9 11.4 5.9 38.8 48.3 146.9 23.2 4.1 5.1 10.6 27.3 2.6 202.
Nephbitií a-doephrois ......... 52-594 6.9 3.0 5.4 6.1 2. 10.5 56.7 10.3 5.1 5.4 6.7 18.9 12.3 64.5
Hyperpliasia ofprostate ........ 61 5.1 - - - 2.9 10. 5 93.5-
Other diseases of gefito -urinary

...ep . P........erade of 6037 2.4 1.9 - 0.4 3.2 6.2 18.9 5.9 2.5 0.9 5.6 11.3 14.5 26.

Deliveries and complications of
pregnancy, childbirh, sand the

.b Udbi~~ -d t 6460-99… … … … … … … 19.0 15.0 37.2 7. 5 -
Aborion ................ 65-5Ab-ordar . 630-632 … … … … … … … … ·· 8. 6 10.9 15.4 10.
Other omolicatims. maender of 640-869-- - 13. 2 5. 21.8 17.

Sympiams,. senility, and ill-defined
ao-dS .. ioO .06 .. .......... 780-7951 30.4 5.9 4.5 6.9 40.9 109.1 290.4 50.4 9.2 8.6 17.2 76.9 162.6 454.8

All other diseases ..............Resdual 26.6d 18.3 1 3 2.8 1. 34. .7 35.6 45.5 89.3 26.4 10.3 16.0 18.7 33.2 74.1 128.3

Motor vehicie acdents ...... 9819-09 53.0 38.7 39.5 73.9 52.9 67.0 121.4 6.0 4.1 1.1 7.9 3.2 - 63.5..t. 73 9 52 9 ~~~~~~~~~~~~~~67. C 122. 4 5. 0 4. 1 1. 2 7.9 3.2 . 61.

All other acident.. .800- 802, 9840-E962 43.1 23.0 39.5 40.8 55.9 52.6 175.9 5. 1 2.6 2.6 - 9.1 20.7 26.9
Suiclde and self-nfiitaed

injury ................ 963, E970-9791 28.2 24. 38.1 31.7 20.6 19.1 22.3 2.6 2.5 2.4 4.8 2.5 - -
Homicide and operations of

ca..9.4..9.... ... E65,0960 0999 44.2 35.2 63.5 55.5 23.5 38.3 22.311 6.0 5.7 9. 4. 2.5 3.6 7.7

'A9-eodjnt.d death rates



Patterns of Urban Mortality

LA PLATA-DEATHS

Deaths in 10-Year Age Groups from 15-74 Years, by Sex, with Weighted Deaths by
Causes in La Plata, 1962-1963

MALE |FEDMALE

15-74 15-24 25-34 35-44 45-54 55-64 6574 15-74 1524 254 5-44 45-54 5 4 65 74Canses al Drath jeer~] fOfla 00800 ye fl y e ws y s ye7a yes years ye0a y4ear s | 0 earB ye y ar ears ye.r8

All causes

Tberculoss, a l forms ......... 001-01
Syphilis and íits sequelae ........ 020-02
Other infectle and parastict

diseases ... .................. 030-13

Malignat neoplasms ............ 140-205
Malignant neoplsam of bucSal
cavity and phary ........... 140-141

Maligant neoplasm of esophagus 150
Maignant nsoplasm of stomac. h 151
Malignat neoplasm of intestine,
except rectum . .......... 152,153

Malignan t neeplasm of reotum 154
Malignant noplasm of li-ver,
primary .............. 155.0
Malignant neoplasm of panreas 157
Maligan t neoplasm of larynx 161
Malgnant neoplasm of trachea,
bronchus and lung,not specified
as secondary . ...... 162,163

Maligat neoplasm of breast... 170
Malignant no.plasm of erix
uteri .................. 171

Mgalignant neoplasm of corpus
uteri ........................ 172

Malisart neoplasm of other a d
unspecified parts of uteru .... 173,174

Malignant neoplasm of prostate 177
Malignant neoplasm of bladder
and other riary orga ...... 181

Malgnant neoplasm of skin ..... 190,191
Maligant neoplasm of bone and
co ectiv- e tissue ............. 196,195

Lymphosarcoma amd other neo-
plasms of lymphatic and hema-
topoietic system ......... 200-203,205

Leukemia and aleukemia ...... 204
All other sites.. Remainder of 140-205

Benogn neoplasms and neo plasms
of unspecified nature .......... 210-23

Asthma . .................. 241
Diabetes ellias .......... 26
AVitaminosis and oher deficiency

states .. .... 280-26
Anemias . 290-293
Aloholaic psychosis, alcoholiism , 307, 32
Other mental, psyhoneurotic and

perso ality disorders- 30 0-306,308-32
323-32

Vascular lesions aff-ecting central
nervous system .............. 330-334

Dseases of Mrelatory system. 400-465
Rheumatic fever an d chronc
rheumaticí heart disease ....... 400-416

Artertaslerolic heart disease,
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of al ls ................. 581. 1
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Appendix 13 305

LA PLATA-DEATH RATES

Annual Death Rates by Causes per 100,000 Population in 10-Year Age Groups from 15-74 Years,
by Sex, with Age-Adjusted Death Rates in La Plata, 1962-1963

MALE FEMALE

1~~~~~~~ ~~~5- 4 13-3 ... ..... .5. 61.
4 25-34 2-46 45-541 55-64 165-7415 -74 15-24 25-34 35-44 45-54 5-64 [6574

Causes of Deaoth ye-{ ye~8 4*a8 y a H e 
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- ! , --. .... . e. k .
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-l -~~~ 1 1 - -T Year

All fauces

Tubcrrulosie, all uormsa. .....01-019

Syphilis sud its sequrlao. 0000129
lOthr lnfideoií od parasitic

diíe ausae .... ................ .03 -138

Malignant neuplaa.m ............ 140-205

Malignant neoplíse of buosl

cavity aud pharyx ........... 140-143

Malignant noplaes m ol .ophbagus 150

Malgnant aeopaasm of atloach 151
Malignant noopasm of ictastin,

except osos ............... 152,152

Maluignant nospísm of re-tm. 194

Malgnant neoplasi of liver,

pri.ry .................... 155.2

Mailígant aeopíoas of paroreas 157

Malignant nuopas of larpyn 16

Mliíg-aut neoplasm of atrahea,

bronhuos oud log, sot apeified
as serodary ................ 162,163

Malignant aoplasm of breast... 170
Malignant nroplasa of arail

uer ..................... 171

M-alignant noplasm of o rpua
er........................ . 172

Malignant neoplans of otheir ad

unspoified pertl uf uloros .... 173,174
Mallgnint ceuplasl of prostatal 177

Malgnant neoplasa of bladder
and other urinay organc 181

Maignant ropaso of s ai n .... 197, 191
Mallgnant neoplas- of boro sud

conae.tive ti-sue ............. 196,197
Lymph-posaros ard othor loo-
plasmc of lymphatllo sd hemo-

topoiettisylyte. ......... 200-203, 205

Leokmioa sud aleukeia ....... 204
All oler ohoit... Osainder of 140-205

Benigr aooplasis sud neoplaems
ofuapcoified --tature ...... 210-239

A sthm . . ................... 241

Diabet mel.itus . . . 260
Alitsenthosuisu d thor deflicieny

tlates . ..... 280-288

Anumías . . 290-292

Alosholi pspyochsi, alouholi. , 307,322

Othso mental, pspconcortth lsd
peonaoolity disorders .. 300-306, 309-321

3232 2

Vsascler les-oro affecting cnroal

nrous s ystem .............. 330-334

Dlaeases of j-rculatory npsyem... 400-468

Rhieumatic feoso sud obraría

rhuai -t die ....... 400-4
Arftericos-ieotth h-ear dísease,

inludírg -oronary di-case .... 420
Degenera..ti hSest diseae .... 421, 422

alhoc dilseass af h ert ........ 430- 4

Hypelensioe heet dises-e. 440-424

Otheo byperhsrioe diseae ..... 444-440
Disases of rers ..... 450-456
Diseases of ocios asd athac dií-

asen of c iraory syst0 ... 460-469

laflu enas sud peumoa.... 49-493

Bouroncitis.....................9500 502

Otho diseases of oespiratory
t ......... R emainde uf 470-527

Ul rof sts m-h sud duude-um. 540,541

Iatestinal ohlrubtion sud
herna .. ............. 560,561,570

Cirrhonla of lioso wiloout mention
of lcohlolism ................. 581.0

Cirrhosin uf lioso milo mntidn

of aoruhblis ................ 81. 1
Cholelithisuis ond -hble-ystitis 584,585

Other dineasus of digestioe
ysem.. .. ...emiíder uf 530-587

Nephrítis ud e ......p. . 590-594

Oyperplasií af prostate ......... 610

Otheo diseasco of gelto -urinery
sypste m ........ .Reinde af 600-632

Deliveries sud om-plications sí

preqsnOy, ohildbiro sud the

puerpertm .640-680
Abrotio n .6 65-

Gatheo omplicaionsi. Ebmaioder cf 640-689

Symptoms, senility, sud ilí-defised
conditions.0.22. 7-791

All othr dieas.es.. . i Reldual

Motoc oehicle eccidents ...... E810-E832

All othe accidents.. E00-E802, E840-E961

Suicde sud self-inllioled
in1juy ................ E963, E970-097l

Homiide sud opeoatioas af

wr. ........... 964, E965, 90-E991

*Agc-adiuited death ratea.
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306 Patterns of Urban Mortality

LIMA-DEATHS

Deaths in 10-Year Age Groups from 15-74 Years, by Sex, with Weighted Deaths by
Causes in Lima, l"' 1962-1963

MALE FEMALE

15-741 15-24125-34 35-44 45-54 55-64 65-74 15-74 15-24 2 5-34 135-44 45-54 5 -64 65-74
Causesof Deati h Ye~s 1 s _ e_ s e~1s· 'i "u'" years j1r ZeesJ3 srs year 1 a5 "'6' e1 ye.r y, e7

Allcauses 2417 214 263 268 408 633 631 1961 192 232 251 269 484 533

Tuberculosis, a llforms ......... 001-019 350.9 55. 2 75.5 56.0 53.7 67.7 42.8 223.7 64.0 55.3 41. 8 24. 3 22.2 16.1
Syphilís ad it. s equ ea ......... 020-029 11.6 - - 0.3 3.0 3.0 5.3 4.6 1.0 1.0 - - - 2.8
Other infecives and paras!lto

di s ese ..................... 030-138 35.2 6. 3 9. 4.8 4. 8 5.1 5.0 29.1 5.5 7.6 4.7 5.0 3.8 2.5

M3alqgnat eoplas.s ............ 140-205 408. 0 15.0 31.2 33.5 84.1 131.9 112.3 561.9 15.5 35.5 72.8 111.1 182.5 144.5
Malignart noplas- nf buccal

acaity ad ph-ry ......... 140 -148 16.0 2.0 3.0 5.0 6.0 4.0 1.0 1.0 2.0 -
Malignart noplas of sophagns 150 14 1.40 4.0 6.0 3.0 5.0 - - 3.0 2.6
Maligna ne.pla .1 o ........oah. 151 106.5 4.0 6.0 21.0 34.8 40.7 87.7 1.2 2.0 6.0 14.0 37.6 20.8
Malígoant rnplamolinestine ,
eooept ---t.m ............... 152, 153 16.5 1.o 1.0 4.0 5.0 5.2 16.68 1.8 1.0 1.0 3.0 10.0

Malgnat rneoplasm of-r-c-t 154 6.7 1.0 3.0 2,0 0.7 12.0 1.0 2.8 3.0 4.0 1.2
Malfgnont reoploaii of 1iver,
primay .................... 155.0 21.2 2.0 3.0 3. 0 1.2 6.0 5.0 14.3 2.0 2.0 1.0 3.0 0.0 3.3

Malig.ant soplas of pan-ras 157 12.1 4.3 5.8 2.0 18.3 2.- 0 0.3 7. 0 7.0
Malignant oeoplas- f larynx 161 6.0 -93.0 3.0 1.0 -1.-0L

Maligna-nt 00p0 aso f trochea,
brnnchus and 1usg, d speified
asseocndary .1, 1613 63.6 2.0 7.5 11. 6 19.5 22.8 22.7 - . 0 2.0 0.0 10.7
Malignant o eoplas of breat .. 7 170 - 73.2 6.0 10.0 20. 7.0 11.0
Malignanrt eplas nf corvoi
te..................... 171 158.-1 12.0 33.0 37. 8 44.4 31.9
Malignart ..oplas cf orpus
utri .I......... ..... 172 7.8 - - 1.3 2. 5 4.0

Malignart osoplaso nf oshor orO

nnspecHed prts of oros .. .13,174 . . . . 6.83 1.3 2.8 2. 2
Malign a n t recplas nf pros tate. 197 11.9 0. 5 4.2 7.2
Malignant nopla o f bl0dder
anO cler ch ---ry cogars .. 181 8.0 1.0 3. 0 2 .0 0 6.3 1.0 - 1.0 1.0 3.3

Malignant noplas nf s ki. 1 00,191 2.0 - -2.0 - 4.0 - .0 1O0 2.0
Malgnant reoplacm nf bono and
000 iv tissue............. 196,197 10.0 1.0 1.0 5.0 2.0 1.0 5.0 1.0 - - - 2.0 .0

Lyrphosar-oía and othor n-
plaes of lyophatic ard hbía-
iopnoietissystem ...... 200-203,205 27.7 3.0 8.0 3.0 5.0 680 207 21.0 3. 40 7 7 70 0 1.3

Leckomia and alockemi. ....... 204 25.5 6.0 5.0 1.0 3.0 4.5 .0 0.1 2.9 4.0 4.0 4.2
All oth- at.. .R mainder f 140-205 60.4 3.0 6.3 3.0 15.3 24.1 8.7 7 8.3 4. 2 2.7 8.4 15.2 25.2 22.6

ongr oeoplasma anOd eosplasms
no npenoified n t-r .......... 210-2 9 9.3 5.0 1.5 - 1.8 1.0 u1.3 1L0 5.1 6.1 2.7 3.2 3.2

Asha ..... ..... 241 20.4 - 2.8 3.3 7.0 7.3 19.8 2.0 - 4.5 2.0 7.8 3.5
Dtabeiesmolosos ............... 260 51.03 1.0 2.2 10,7 14.7 2.7 65.1 1.0 1.0 4.2 8.0 2.3 24.6
Aciaiostari asd other doelocincy

sta.ts ....................... 280-86 4.6 0.97 2.3 1.6 3.7 0.2 - 0.3 - 1.2 2.0
....................... 290 23 3.0 2.0 - -7.1 0 1.8 17. 3.0 - 0.3

Aloholic psychosai, alno os.. 307,322 22.5 2.0 6.0 6.1 6.3 3.1 2.2 1.0 0.3 0,2 0. 7 -
ather mental, psycbhcoeurf tO 4d
personality disordeos.. 300-306, 308-321

323 326 3.6 1.5 0.2 1.7 0.2 7.4 2.2 1.0 0.2 2.0 2.0
Vascular lesiona affecting costral

rvoussysot e .............. 330-334 234.6 7.0 6.8 11.8 41.7 75.6 91.7 165.4 5.1 5.5 5,0 13.1 49.01 7.6

Di=s eass nl irculat o y s ystor... 400-468 455.8 9. 5 14.0 27. 5 76.5 147.1 181.2 323.5 6.9 19.1 27.3 38.8 101.2 130.2
Rhuotic fevero and chronic
rbhouti hea t dicoas . ...... 400-416 31.4 2.0 3.5 2.5 7.8 9.9 5.7 53.9 4.0 11.0 9.1 12.4 10.4 7.0

Arterioscooi c bea. t disenso,
rluding -or-onay disenso . 420 211.6 1, 0 2.9 Ii. 5 42.0 70.9 83.2 92.5 1.0 4.8 12.8 29.2 44.7

Degeneratoce heast dioso 421,422 43.9 3.0 1.7 3.5 1.0 14.7 20. 0 30.5 - 0. 8 2.0 2.5 10. 6 14.6
aleo diseases obear. 430-434 20.7 2.0 0. 7 1.8 1.7 7.4 6.9 15.0 17 1.0 LO 1.4 2.7 6.7

Hyperenal. osant diOsease. 440-440 93.4 L 3 4.7 5.2 15.1 27.0 40.1 87.7 0. 2 1.0 6.2 7.3 31.6 41.0
aO her hyposertice disoas 444-447 25.7 0.5 1.0 4.7 9.0 16.5 28.5 - - 1.2 2.0 12.3 13.0

seaos farteries .... 450456 24.7 1.0 2.5 7.5 13.7 14.4 4.0 3.0 4.2 3.2
oseases of orno oi-d 00000 din-
sacos nf circolasorysysoer. 440-468 4.4 - - 1.0 1.7 0 7 1.0 1.0 - 0.8 - 0.2 -

Iflona.and so........ 480-449 04.0 5. 6.0 13.7 9.08 6.2 22.5 390.0 .0 0.1 5.8 5.6 6.7 10.9
Brnonhitirs.. ...... 4.. 500-502 10.0 - .0 0.2 - 4.0 4.8 12.8 - 2.0 - 2.5 8.3

Oths diseaso of respirator
system ..... .... Remoicder f 470-527 29.1 2.3 3.1 5.0 2.7 9.3 6.7 14.7 1.0 2.7 0.8 4.0 2.3 3.9

Ulneo of stooouh ard duodonc. ..540,541 42.8 1.5 325 10.8 11.5 15.5 4.8 - - 0.5 - 4.3 -
0ntesLfal obstructiono and

hronía ... 6............. 55, l51lO 17.6 1.0 0.0 1.0 4.0 5.5 5.2 18.0 2.0 1.0 6.0 - 2.4 7.6
Ciorhosos nf l ivr wi thout mention

nf alcohoal i sm................ 581.0 42.0 1.0 3.5 3.0 6.7 14.8 13.0 34.3 2.0 - 2.0 5.5 8. 0 16. 8
Ciro sis of boso oial nme on

of alcohosrli ................. 581. 29.0 - - 7.0 9.5 9.5 3. 0 3.- .1.0 - 2.0 -
Cholelithasis arOd holeystitis 584,585 12.1 2.0 2.0 L3 3 0 3.3 25.6 1.0 1.2 - 6.5 5.4 i1 5
Other dis-ases nf digestive

system.. .mainde r f 530-580 47.6 6.0 4.7 9.7 9.2 12.7 5.3 45.5 4.8 7.2 6. 3 6.5 0.01 9.6
Nepr adphr o i ........ . 590-194 42.3 6.7 8.2 7.7 4.5 4.8 10.4 50.5 5.0 8.3 8.5 9.5 8.0 11.2
Hyprlasa post ... ..... 610 13.6 - 1.0 4.0 8.6 - - - - - -
ather disesos. nf osito -crinary
system .. Oso R sndeo nf 600-637 9.0 0.5 0.2 3.7 4.6 11.5 1.0 - 5.0 1.2 2.0 2.3

Deliveries anO omplications nf
pregnuancy, shidObiral% anO ale
puerperli.. 840-689- 83.6 20. 2 37.8 25.6
Abortio .. 650-..........652 11.4 6.1 3.2 2.0
Other¢onsificatalns.tornalndorer of640-689 - - - - ?02.2 14.0 34.6 23.6 6

Symptomis, senility, asd oll-dfíosd
cosditons . . . 740-796 47.2 2.7 4.2 5.5 6.3 13.2 15.3 34.2 1.5 3.5 4.4 4.1 8.5 12.2

All nthe disesos .Recldoal 61.2 12.5 11.5 5.1 9.9 14.1 8.1 65.1 16. 3 14.3 7.9 6.0 11.5 9.1

Motnr vehinlo accideota ..... E810-E835 119.0 21.0 24.0 26.0 16.0 16.0 14.0 31.3 10.0 4.0 2.0 5.0 6.0 4.3
All stho anoidents..04004E02, E840-E962 119.8 33.7 15.4 21.0 21.0 17.2 11.5 26.8 7.0 3.8 3.2 6.5 2.3 4.0
Suciodo 404 seOLf-inlicfed

injry ................ E963,E970-E979 62.8 11.0 22.8 10.0 11.0 4.0 4.0 24.3 12.0 7.0 2.0 0.3 1.0 2.0
Hornoide and operaiono f

warn. .............E964,09865,0940-E999 26.3 10.3 11.0 3.0 - 1 .0 1.0 1.0 1.0 -

1A 7y0tecrtiO sumple nf 1 cct of -o--y 2 dasths in thO two-yea poriod.
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LIMA-DEATH RATES

Annual Death Rates by Causes per 100,000 Population in 10-Year Age Groups from 15-74 Years,
by Sex, with Age-Adjusted Death Rates in Lima, 1962-1963

IMALE II FEMALE
¡15-7 4¶ 15-24 25 34 1 164 í- F 5-24 15 -741 1515-24 F534 44 145-54 155-641 65-74

Causes of Death js .j yews yes..res yearsos Jyears y..rs[ years Jear5 syeasj yea Ler so-s- eairoj.so es

All cue

Tuiberculosio, al formo ......... 001-51l
Syphlis aod its s qu ela ......... 0os-02

c

those is ros ad parositio
disrasco ..................... 030-131

Msligrsrt rsoplss ............ 140-201
Maligrant roplasm of buoal
oooity ood phrynx ........... 140-141

Maliíg--t oeoplasm of esophagos 15c
Malignont soploas of otomsho. 151

Malgnnt osoplsom of itesfine,
except ---tum ............... 152, 155

Maligtant resplosrm of rctum.. 15'
Milii0t neooplosm of lioso,
pimry .................... 155. 1

Maliqo t nersplosm of pa-rross 151
Mallígot .o.plaom of larynx 141
Malignaot nosplosor f traches,
bronohus and 1uog, sot specified
as seody ................ 162, 161

Maligot nooplasm of bresOt... 171
Malígnant rsplasm 0 0f 0e0
uleri ........................ 17]

Moliat rsoplssm of sopus
.t.r ........................ 17i

Malignant rsopiso of odher mnd
0pspeifird p-st of uter .... 173, 174

Moaligoaos rsopaso of prostase 171
Sialignant teoposo of bladder

d oter ourop orgsns ... .. 1
Maligoaot eosplam of skm ..... 190, 191
Maligoot ne 0plasm of booe and

ooosíetretosos ue........154,151
Lymrphossrooosmr d other rso
plsmo of lymphatic md hem-
topoieti osystem ......... 200-203,520

Leokesis mrd slsukemia ....... 204
AlH o er st et Remaider of 14,0-20

Besngi gooplssms mrd ..oplsmrs
of uospeifid naforo. 55 23S

Asmth . . 241

Dibetes osttití f . ........ 26C
Atr-mn osio md oth-r defisooy

Aneis.... . ......... 290-292
Alcoholio psychosoi, al-ofoliso.. 307,322
Othsr m-ftol, poyhoneurooti ad

personality dior-ders.. 300-306, 308-321
323-328

Vasocular le00sionsafeting sental
o s ssm .............. 330-334

Diseses of cirolty s pysftm ... 400-46E
Reumot fevos mrd ohronio

ohemotic heast dit 04. ....... 400-416
Arterios-lorot 1shet disssos,
insloding oronar-y diosoaso .... 420
Degsenestiv heat disse .... 421,4 2
Othsr diseses of het ..... 430-434
Hypprrtsoioe hsast diosase ..... 440-442
Othre hypesive-oro dir sose .. 444 441
Di-seass of aters ..... .450-45

Dis=sess of vins rnd other di-
osos of circulatoy syst 460-468

Infloenzs mrd poeumon o ...... 444 480_49
Bronhits¡ ..................... 5OO-502
Othse diosasrs of rePsirstory

psystm ......... Remadsr of 470-527
Ul-or of oto--ah and dsodsro... 540, 541

Irtestinal obotruotion mrd
herni ................. 560, 561, 570

Ciorros sise f li dro wthot meti-o
of olcoholism ................. 581.0

Crrrhosis of liser with meni-on
of alcoholisr .s............... í81.

Cbotslelitssis ond oholsyopitis 584, 585
Othse dioseaes of digostive
systrm. .....Rerrarnder 1f 554-545

Nephritir mrd .ep h .osio . 590-594
Hpepsplasos of prosate ......... 610
Other diseases of gesto -urinary

sysem ......... ader of 600-637

Delsvsries osd oomplictsinon of
pregnancy, childbiírthod thr
puerpsriom .................. 840-689
AbSrtton .............. 10-652
Other -omliothis-. F-mander of 640-689

Symptoms, senility,ad ill-definsd
cooditios ......... ......... 780-795

All or dess ........... Redl

Motor ehiole aidsnts ...... E810-E835
Ail oth-r s -idens.. E300-E802, E840-E962
Suicide mrd self-ioflioted

injury ............... E963, E970-E979
domicde aird operations of

or.............. E4, E965, E980-E94 4

*Ags-adjsted deat~ sotss.

645.11 140.3 4209.4 341. 7 916.2

87.1
S.4

8.6

112.5
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4.0

30.3
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38.1 1 .1l 0.7 .48 - 16.4
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308 Patterns of Urban Mortality

MEXICO CITY-DEATHS

Deaths in 10-Year Age Groups from 15-74 Years, by Sex, with Weighted Deaths by
Causes in Mexico City, 1962-1964

MALE 1 FEMALE

15 54 25-2 [ 34 5 44 14-54 155-64 6-1.04 115-74 15-412-4 35-44F 654 556465-74
Ca-uos of Deth _j ------ , - J Ye.r. --- ------ 10.0 uye~s- ya y ear yar ye a y&ayer-er maa yay ~a yaa l

All causes

Tuboroulosí, al form......... 001-019
Syphilis od its sequolae ......... 020-029
Othor so-octlye and parasi-ti

dioses e .................... 030-136

Malignant rosplasms ............ 540-205
Malignant .osplaus ofi buco
oarity sud pharyx ........... 140-142
Malignat eoplausm of esophgus 155
Maligttqs eooplasm of stomash 151
Malignant rooplasrs f iesstine-,
cept rectui ...............15 153

Malignnt reopluas of re-tu. 154
Malignan --oplasm of li-er,
prim y .................... 155.0
Maligr.aot neopoasmt s ofspacroas 157
Malignano nosplasu sf larynx 161

Malign rt noplasu of trochto,
b-rochus sud Iung, sport sifid

ssondary ................ 162, 162
Malignant 'soplus st brosus... 170

uteri ....... ... .... ......... 1711
Malignant nooplasm of corpus
uter ....... . ............... 172

Malignant nosp'sm' st odthr sud
unrpoiids parsa of reos .... 173,174
M alignant neospíasm of orostaueo l17
Malignart rooplsu uf b6laddor

sud othr uray or .gas ...... 165
Malignant rosplasu t ukio ..... 190,191

connctiv tissue ............. 196, 190
Lytph-osr-ooa sud othir re
plisos of lypphtic sud hma-
topoietio stm........ 0 500-203, 205
LCokems a usd le k i.. . ... 204
All oihdr sit-s.. 'Remainlr o 140-206

B oign neo pltsm u sd roopaorta
of unspocifiod Iaturo . P. 210-239

Asthmía ............. 241
riaSaresa síllus.........260

Aiota r m osís and othi r de f lcioncp
stts..... ..... ... ...... 28- 9

Aois .s.....25.............. ... 29002
Alcosloli psyhposis, aloSholis- .. 607,322
Othor meoial, pooneoosrosodti d

p r.soal ly drsorders .. 200-306, 308-32
323-326

nervous spos'em.3............ 330-334

Disas of irlatoy syst.. .. .400-468
Rmti fa-over sud ohronic
rhematic hear diseaso ....... 400-416
Artoriosloros- hoeurt disoaso,

inoouding soro py dis-so s . 420
egorer'i hro s t dis ase .-.. 421, 422

Oio-r diso-soe tosat ... 430-4'
Rypeo-rtese r t disaso 440 443
Othe r h yPortoersiv di 0000. 444 64 '
Disoses o usros .. ..... 450 456
Di-sasos st oeins and othr dls-
eases 1oscrloy ystemp ... 460-468

I nfluooza sud pnumon'ir . 480-493
B rhi............. 500-505
Other diseases uf rospirastry

system ... .... R maidr f470-527
Ulero stftormach "d duodonua.. 540,541
Ituestlida obstructionr oíd

hor a .................. . 560,561,570
Cirrhosis st -o-r -widthout mtion

of ulholiss' ... 5.............. 561.0
Cirrhosis of lior widh men0ion

st alcoholrus' ................. 558. 1
Cholelithiasis sud ehooloyptitis 584, 585
Othar dio--- s dioo rgti

y0t0m ......... Remudor s 530-587
Nophitirs sud nophrosi ......... 590 594
ypporplasis 1f prostae .o........ 610
thor dioases of genito -srlrpy
e ......... Reainoder st 60-637

Deloiverisuand om'plications of
pregnancy, ohildbirrad thi
puerperia. .................. 640-689
Aborto . .................... 65-652
Oidor smlli-atisos. minders dorstf 640-689

Symptoms, seiity,sod 11 -doisud
conditions ... ......... 780-795

All othdr dissases .............. Residul

Motor v e -hicl ac oidortu ...... E61O-E635
AlO oi er acridets.. 5E00-E802,5E40-E962
5Suicde sud salf-iuflistod
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Homsitido sud oporati-os st

ar.............. E964, E965, E980-E999
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Appendix 13 309

MEXICO CITY-DEATH RATES

Annual Death Rates by Causes per 100,000 Population in 10-Year Age Groups from 15-74 Years,
by Sex, with Age-Adjusted Death Rates in Mexico City, 1962-1964

MALE _ _FEMALE
15-4 5- 4 5-44 45-54 55-646574 15-74 15-24 25-34 35-44 1 45-54 55-64 165-74

Causes of Death yee s eraj rrsy Lrs y es yel ea yas yaa Jeaereajsaar a C

causes 727.3 150.8 270.3 611.9 083.8 2174.9 4359.6 501.3 107.6 165.2 358.8 704.6 1690.43139.0

Teberulcule osis l forme ......... 001-019 34. 8 9.8 14. 3 42.8 64. 9 59. 2168.6 17. 7.6 9.7 19.4 16.4 38.1 45.4

Syphilie ad t sequelae ......... 020-029 5.0 04 1.7 12.2 17.0 39.4 2.2 - - 1.5 4.0 12.9 2

Othsere sfeetie sed peraulsio
diesases ................ l.... 030-138 13.0 4.3 8.1 12.5 27.0 22.5 46. 9 8.8 3.9 4.3 6.4 17.4 6.7 36.1

Malignant seoplam ........... 140-205 62.2 7.0 12.2 53. 5 85.8 241.2 480.0 94. 9 6. 6 9.1 67.5 197.1 341.9 576.0

Malignaet acoplase of buecas
cavlty ad paryx ........... 140-148 1.9 1.7 4.9 11.6 - 0. 5 - - t1 ~ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ -11

Melígneut acoplases ofssophague 150 2.0 1.7 15.8 9.4 0. 5 -1 3
MSalignant aeplasr sltha-ah . 151 6. 3 - 3.4 10. 4 27.6 98.4 5. - 3.0 6.0 53.1 62 9

Malignant reoplasm of intestine.
eooept erctum ..... ........ 152,153 2. 6 1 .8 1.?5 - 6. 4 13. .

Malignast aoplases -1ra-t.. n 154 2.0 1.7 4.9 - 25.2 1.65
4~~~~ ~~~~~~~~.59 -1.0 8. C 1 7. .

Moalignantneoplaesm af llver,
priary .................... 155. 1.2 4.9 - 14.1 .61.
Malig7anSt ceoplase of pucreus 157 3.7 .4 4.9 19. - 6. .13.
Mali

4
east acoplase of 1ayc 181 2.6 1.7 4.9 15.6 9.4 5. -

Maligas-t acoplasm of tra-hea,

brorchus nd Iung. rot specified
as-scondrsy............... .163 7 -. 8 8 .4 9.7 45.453 '.2 4.0 9 30 9

Malignant neplus of breast ... 0 0 11.3 .9 34. 45.9

etere .171…27.6 - 7.4 34. 1 61. 0 84.1 113.6

Masignant scoplucs of Cerpusuteri . ...... ~, .............. . .1721. 2 8 1.5 4. 3.

Malignat neop-as of - copu

uteri- -............... 1 7ta2 1.27l. W

oían.172…1.0- l l1.5 4.0 9.0 1.8

Masligneactnoplesm o f Oher and
onspecsoscd prse sol ouceru .... 173,.17…4. - - -. 6.4 3.0¢ 23.3

Malignant rasopases el erestase. 177 2.6 -1.7 - 13.5 30.0 -9
Maligant nseeoeplases of blaedder

ad othr ary orgas ...... 181 2.6 1.5 2.4 11.8 48.8 5.4

Malan t nopasm of ski ..... 190,191 0. - 1.7 2.8 - l. C - 1.5 4. 0 3. -

M.alignant acoplases s bocne aed

cos-ecti- tisuc ............ 196, 197 2.4 0. 9 2.4 4.9 0.6 1. 1.0 . 3 0.

Lypphos-rccoa and other rcc-
plass of líyphatic ee heme-
thpolests cystees. 20-203, 205 2.2 3.7 1.2 4.0 - - 3.0 1.5 4.6 20. 6

Leekemnaudaleeker.91....24 3.0 1.4 2.4 .4 7.3 12.4 3 .5 2.1 1.0 6.6 .0 5
Allotherite.. Reaide ofk~a .. 10-20 0 . 7~2.4 3 11 1 10 l

l rthar "ut.. . paeasda- rs1540-205 15.8 0.9 4.9 5.6 24.3 6.' 130.6 24.9 2.3 - 11.1 -1.2 20.7 19

Beign neoplasms and ceoplases
of nspciied atue . ...... 210-239 7 1. 1 - 3.4 2.4 3. 4.7 3.3 0. 2 1.3 4.7 5.6 12.9 2.

Asthr .................. 41. 2.6 -8 20. 325.3 2.4 .4 10. 17

DOicbet ..melOs . ...... . 216 4L3 1. 4. 9 16.6 60.3 178. 320.6 4 2. 6 53.6 160.1 011.2
Avitar snosis and othe defiiescy

states ....................... 528)-286 3.6 - 0.6 2.2 4.9 22. 14.1 1.1 0.34~~~~~~~~~0.8 - 3. 2. ( 2 1 2
Asniem. ....................... 290-295 0.6 1.4 - 7 2. 0.9.3 2.

Alcohol .. py.o..e. ............ 307,322 14.4 0.9 11.0 13.9 29.2 37.9 45.0 1.6 3. 2 .0 9
Oterr -e-tal, psyc hoeuroílc ted

peorsoality disorders,. 5300306, 308321
323-326 5.9 1.9 3.3 10.1 5.01 8. q30.9 3. 9 0.8 3.4 0.2 1. 6.6. 13.4

Vasceler liesos offsetig rcentral
nervous ayptle .............. 330-334 35.5 2.5 2.7 15.6 29.9 129.5 405 .C 4 1.1 12 04.1 181.3 411.2

Diseasest f circatory systee.. 400-466 126.9 11.1 24.6 63.4 154. 3 455. 1 1165.4 97. 7 17.0 27. 7 57. 7 128. 2 320.4 769.9

RhOseuata feces sed ch-rei
hesaSti' hOeet dscase ....... 400- 416 23.0 9. 8 12.6 18.6 43.0 56.1 75.9 39. 5 11. 10. 4 40. 0 57. 6 100.6 152.6

As teriosleroti. heret disear,
relederg -r----y diseasc � .. 420 69.3 0.2 3.3 26.3 6.0 281.( 717.2 26.0 - 0.7 7.1 31. 0 101.5 95.3

Ueseragi veehear t disease. 421, 42 4.6 0.7 2.1 2.2 4.6 9. 49.7 4. 0. - - 16 14.1 5. 4

Otheo discases ofbreare t.... 46-424 6.9 0.3 5.5 6.0 5.6 21.7 92.8 6 0 .2 3.7 5.3 ' 207 77

Hyperceehe 'se ase ... . 440-443 11.1 0.2 0. 9 4.6 3.6 50.9 129.4 11. 6 1.9 22.2 49.5 s1 7

Other hypertensive disease.... 444- 447 3.4 - 2.2 1.9 13.9 3.4 3.5 5.1 0. 1. 1 56 .

Descasas st arshre..450- 456 4.8 0. 5 7 .3 17.8 54.4 4. 0.8 3.2 1.2 4.0 13.' 40.8

Disceass f5veins&ad otherdes-
e aef cir'eletory system... 46548 1.8 - 0. 2 2.9 4.4 3.9 6.6 1. 7 - 0. 3 2.2 '.0 9. 6 4.1

Il uenra and pne ia . .. 480- 31.9 2.1 7. 7 34. 9 56.4 84.2 208.1 12. 4 1.6 2 2 5. e 10.6 54. 1 08.3
Bronhitis . ............ 500-502 9. 6 0. 9 1.2 1. 2 10. 9 35.1106.8 10.84 - 3.2 4. 4 4. 0 42.6 117

Other disroses of repiratopy
sst ......... Re-aider of 470-527 10.6 0.2 4.3 4.0 4.9 31.2 135.0 5.0 0.1 1.5 5.6 21.

c
9 49.1

Ulcer of ston-sh e d deodenum... 540,541 10.0 0.9 1.2 2.4 17.0 30.4 65.6 4.(6 0.9 3.0 1.4 17.4 50.7

Irtestinal obstruction and
h e ri . ................. 565,561,570 5.6 0.9 2.4 5.2 9.0 15.0 36. 6 8. 9 0.8 0.7 7.1 7.6 47.4 56.1

Cirrhoeis of ler withou t metien
of alcoholiun ................ 581.0 7. 8 O. 9 1. 5 6. 9 15.1 23.7 46.9 5.E 0. 1 3.4 3. 7 7. 0 15. 6 43.7

Cirrhoses of lver oih -esti-os
of aole.a.n-..1.1.10. -1. 09 34.9 120.8 115.6 359.2 318.8 21.1 1.6 9.5 31.9 67.2 110. 107.7

Cholelithiass sedSooleystitla 504,55 2.5 - 1 2 14 7. 18.1 8 .0 16 4.7 5.6 6. 4 24.9 0 .0
thcr diseases f digestive
system ..... .... Rcemaider el 530-587 22.5 2.8 7.5 26.0 44.2 65.9 90.0 13.6 3.9 7.9 6.5 19.2 49.1 646

Neephritis ard osphroasis ......... 590-594 13.4 2.7 6.1 14.6 211 40.3 56. 4.1 4.7 7.6 15.1 37.8 1240

Hyperplasia el prostae. . 610 3.2 - - - - 12.6 51.8…-

Othcr dieasees 5f grito -cre ry
se-..... ... Rearde of 600-637 5.3 2.7 6.0 7.0 12.6 37.5 2.7 L6 1.2 1.3 4.0 9.9 5.0

Deliverie sed conpliea1tios of
pregnancy. ohildbierth eed ths
purpeinm.......... ........640-609… … …… 20. 9 17. 40. 8 26.7 2.0

ASOeScO .0650651… … … … … … … … 4.0 4.9 7.4 3.1 1.0
A.eOeas16. f 12.d 33.1 23.6 1. C

Sympse.e, senilPty, eed 11l-defined
---deOses ..- ..... 780795 12.9 2.3 2.0 11.5 15.6 51.3 80.6 6.4 0.9 1.9 10.5 4. 0 25.2 75.2

All otheo deseases .............. Rseidel 15.7 9.3 9.0 17.2 20.2 45.0 24.4 14. 1 9. 10.1 18.1 14.6 21. 37.9

M.sor eros'le sss-des st E80610-0651 37. 8 19.7 25.2 51.9 65.1 31.6 119.1 9. 2 5. 5 7.4 - 14.0 27. £ 40.9

All ,ter accdrens. 8-0 0 -0 92. 8109.7 15. 1 4.4 2.1 16.8 8.8 36.6 23.9

Suicide sed eseld-infliced
injlu ............ E963, E970-E979 15.6 1 18.3 11.5 19.4 8.7 18.8 7.0 11. 3 2. 3.0 10.0 6.0 5.

Holemthede sed operations st
war i - . . . ..... E984. E95190E9mee. E904,0961,0965, E980~2999 36.8 27.8 40.4 44.1 19.9 40.6 75.0 2.8 3.1 3. .0 . -8.

Age.Aadjusted drath rutes.



310 Patterns of Urban Mortality

RIBEIRAO PRETO-DEATHS

Deaths in 10-Year Age Groups from 15-74 Years, by Sex, with Weighted Deaths by
Causes in Ribeiráo Préto, 1962-1963

MALE O FEMALE

15-74 15-24 ]O25-34 35-44 45-54 55-641 65-74 1115-74 1 15-24 25-34 35-44 45-54 55-4 165-74
Causes of Deat h yearn y ewsr y*~m ye

a 8

yaByars yer ye
a r

yer yeDIJ"~I J" c'i-ar- Years yOear reara L I jre.

6All -nsas619 26 61 78 128 175 149 397 28 32 51 59 107 120
Tuberculo iallrs . ..... 01-01 26 3. .

'sber-oíosssti l ......... ors 001-019 26. 7 3. 4.4 2.0 5.0 7.0 5.3 11.2 1.0 2.0 3.0 1.0 3.0 1.2
Syphilis and is sequelae......... 020-029 5.0 - 1.0 2.0 2.0 - 2.2 - - 1.0 L
Other inectire and parasitic
diseases ... ............ 030-138 97.4 3.5 17.0 28.7 28. 15.0 4.9 50.7 6.2 6.6 11.1 11.3 12.8 2.7

Malignant neoplasms ............ 140-205 108.6 4.0 4.0 13.0 25.0 38.8 24.0 70.6 0.6 3.0 14.0 13.0 22.0 18.0
Malignant neoplasm of buccal
cavity andpharyn ........... 5.0 140-14 - 1.0 - 13.0 1.0 1.0 -1.0
Malignsut neoplasm of esophagus 0 7.0 1.0 1. 4.0 1.0 1.0 .0MPt0 ~~~~~~~~~ ~ ~ ~ ~~~~~~~10 1 .80 2.0
Malignart reoplaso f ss.... 151 32. s .0 3.0 10.4 8.0 10.0 13.0 2.0 3.0 5.0 .0
Malignant neoplasm of Intestine,

reorpí omIno . 152, 103 0. - 1 0 LO~~~~~~~~1. 1. 0 - 2. 0 2.10 - L
exceptrectum ............... 152,153 5.0 1.0 1.0 1.0 2.0 3.0 -, , -1.0 0 - 1.0 1.0

Malignant neoplasm of rectum .. 154 10 1. O - - - 3.0 - 1.0 1.O 1.0
Malignast neoplasm of liver,
primary .................... 155.O 3.0 1.0 2.0 - .0 - 1.0

Maignant neoplasm of p-ancreas 157 4.7 0.7 2.0 2.0 2.0 1.0 1.0
Malignant neoplasm o laryn 16 93 1 .1 .30 1 5.0 2.0 1.0 -

Malignant neoplasm of trahea,
bSronhus and lung,not speciied
as secondary .............. 162,16 7. - 2.0 4.8 1.0O 5. 1 0 1.- 2.0 1.0

Malignant neoplasm of breast... 170 - - - - - 13.0 - - 6.0 4.0 3.0 -
Malignant neoplasm of cervi'
uteri ... ................... 171 - 9.0 2.0.0 2.0 3.0 2.0
Masignant neoplasm of corpus
uteri ........................ 172 - - 5.0 - 1.0 1.0 5.0
Malignant neoplasm of other and
unspecified parts of uterus .... 173,174 - - 1. 0 1.0
Maignat neoplasm oc prostate. 177 3. - - 1.0 1.0 1.0 -
Malignant neoplasm o bladder
and other urinary orgas ...... 181 5. - - 1 1.0 1.0 2.0
Malignant neoplasm of skin ..... 190,191 .0 .- .0 .
Maignanot noplasm of bone and

connectivetissue ............. 196,197 2.5 1.0 - .0 O.5
Lymphoshareoma and other neo-
plasms of lymphatic and hema-
topoetic ystem ......... 200-203,205 5. 1 - 3.0 10. 1.3 0. 3 1.0
Leukemiaand aleua ema....... 2en04 4.0 1.0 1.0L 1 O1.0 1.O 30 0 24.0 -0 .0 1. LO LO
Al other siles...Remainder of 140-205 12.7 4.0 4.7 4.0 - 8.3 0.3 1.0 1.0 1.0 3.0 2.0

Benign neoplasms and neo plasms
ofunspecifiednMtte .......... 210-23u 4.2 1.2 1.0 S. 1.u . - 1.0 0.9 0.2 -

Astima ........................ 241 5.2 - - 0.4 2.8 2.0 .0 - 2.0 1.0
Diabetes mellitus ............... 26 8.2 0.3 - 2. O 1.6 4.3 14.2 2.0 4.5 7.7
Avitaontosis o d other deiciency

states........................ 20-286 0.5 - 0.2 0.2 - 0.4 - 0. 0 .2 0.2
Anemia ....................... 290-29 10 - - - 1.0 -.
Aloholic psyhosis, aloholism.. 307,322 6.2 2.9 1.5 1. - 3.2 1.0 1.0 0.7 0.5
Other mental, psychoneurot and

personality disorders.. 300-306, 308-32
323-326 3.0 - 1. 1. 5 0.5 - 1.4 - 0.4 - 0.2 8

Vascular lesions e flectng entral
............. '10R 50- in ' 1 4 ' 00 u44 544 - 1 0 1a 10n 10-.7 29.1

Diseases of ciculatory syste... 400-46 121.1 0.2 4.5 7.4 25.5 40.1 43.4 05.9 2.9 3.2 7.8 11.2 32.5 38.3
Rheumatic fever and chronth
rheumatic hear t diese ....... 400-416 7.9 1. - 2.8 3.0 1.1 14.7 2.7 2.2 3.5 3.0 1.0 2.0

Arterhsclterotoc heart disease,
includin g cronary disease ... . 42 42.3 1.2 - 8.8 17.0 16. 25.1 0.5 9. 13.6
D.egere.e-..ie Ore dIna..... 421,42 10. 0.2 0. 1.0 1.5 7. 9.8 0 0.2 0. 0.2 5.4
Other dlseases ofhetar... 40..... 434 10. 9 1.3 0.3 2.7 2.6 3.0 16.6 0.2 0.6 0.2 8.0 7.8
Hypertensive heartdisease..... 44044 3 4.6 0.2 0.8 3.9 5.6 12.3 11. 20.0 2.3 4.0 7. 6.2

Oiter hypertensive disease... 444 447 5.0 2.0 2.0 0.7 0.3 3.3 0.7 0.2 2.0 0.4
Diseases o arteries . 450- 456 7.8 1.8 .2 4.8 3.9 0.8 0.5 0.3 2.3
Diseases of veins d other dis-
eases o circulatory systemt .. 460-460 2.3 0.7 0.8 0. 2.5 .- 0 0.5
luero .n..d.p..euoo. . ...... 480-40' 14. 8 1.4 10 7.0 4.4 0.2 3.6 1.0 1.0 .11. 4~~~~~~~~~~~~~~~~~~[ 1[011 07

Bronc.hitis ........... 500502 7.1 0.8 4.0 2.3 0.2 0.2
Other dlseases of respiratory

system ........ Remainder of 470-527 8.1 1.9 0.3 1.7 4.2 4.8 2.3 0.8 - 0.3 1.
Ul..er t stoouh ad dodere .. ..540,541 .5 1.0 1.0 -55 0 .0 3.4 - .2 1O
Intestinal obsruction and

hernia .................. 560,561,570 4.1 -0.2 2.5 1.4 2.3 0.2 0.2 0.5 1.3
Cirrhoss of liver wlthout mention

ofalohoisa ................ 581. 1.4 0.2 1.2 2.7 0.7 2.0
Cirrhosis of liver wisi mention

of aloholism ................. 581. 10.1 0.7 4.0 2.0 2.2 1.2 1.5 1.5
ChOnlalthiasis and eholecystiis 584,5 6.1 2.0 2.8 1.3 1.7 1.0 0.7
Other diseases of digestive

system......... Remainder of 530-587 4.6 1.0 0.3 - 1.2 1.9 0.2 7.1 1.3 0.8 1.0 1.8 1.2 1.0
Nephritis andnepbross ... 5...... 0-4 8.5 0.8 2.0 1.5 1.3 1.9 1.0 10.3 1.3 0.2 2.0 .0 3.0 2.8
Hyperplasia of prostte ......... 610 3.0- - 1.0 2.0
Other diseases of genito -urinary

system ......... Remader of600-637 4.4 0.8 1.2 1.0 1.4 1.8 1.0 - 0.5 0.2

Deliveries ned omoplicatlons of
pregnancy, ,hildbirt and the
puerperium ................. - 5.4 1.6 1.8 2.0
Aborton ..................... 0 -. 0 - 1.0 -
Othee . la.Is. smaonder of 640-689 4.4 1.6 1.8 1.0

Symptoms, senility,and ll-deIin ed
ondíltions ............. 70-7 5.0 0.5 1.0 0.4 2.5 0.6 4.0 - 0.2 1.5 2.2

All other diseases .Oca.....Residual 16.5 0.5 5.1 5.1 2.8 1.2 0.8 14.2 3.8 3.7 1.1 2.2 1.8 1.7

Mote r vee hle accidents ...... E10-E3 20.0 4.0 5.0 2.0 2.0 5.0 2.0 2.0 1.0 - 1.0
All othe ......des... E800-E802, E840-E06 23.2 5.0 3.0 1.5 7.5 5.2 1.0 9.0 1.0 0.3 3.0 1.0 - .7
Sulcide and self-inflited

Injury ................ E963, E0970-E079 9.7 1.0 4.5 2.0 1.2 1.0 8.0 4.0 2.0 1.0 1.0
Homiclde and operstions oe

.ar.............. E64, E95, 080-E899 .0 4.0 1.0 1.0 1.0 .0 - - -
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RIBEIRAO PRÉTO-DEATH RATES

Annual Death Rates by Causes per 100,000 Population in 10-Year Age Groups from 15-74 Years,
by Sex, with Age-Adjusted Death Rates in Ribeiráo Préto, 1962-1963

MALE FEMALE

15-741 15-24 125- 4 35-44 45-54 55-64 5-74 15-741 15-24 15-34 35-44 45-54 55-64 65-74
Causes of Deash di y ea r y e a r yars er yrs -e-- -eara ye- r years 122-

All causes 793.9 135.8 321.6 593.9 1169.8 2473.8 4986.6 492.4 109.3 151.7 342.6 528.9 1549.8 23908.8

Tuberculosis, allforms ......... 001-019 34.6 14.6 23.2 15.2 45.7 99. 177.4 13.6 3.9 9.5 20.2 9.0 43. 5 39.1
Syphilis and its sequelae ......... 020-029 6.1 5.3 - 18.3 28.3 - 2.8 - - - -1 4.5 38.1
Other fecltive and parasitic

di.seases ..................... 030-138 125.9 17.0 89.6 218.5 258.6 212. 164.0 61.2 24.2 31.3 74.6 101.3 185.4 87.9

Malgnanrneoplasms ............ 140-205 137.6 19.4 21.1 99.0 228.5 548. f803.9 87.1 2.3 14.2 84.0 116.8 318.7 586.3
Maligrant neoplasm of bu8cal
caviy andpharyn ........... 140-148 6.2 7.6 42.4 33.5 1.3… …32.6

Maignant neoplasm of esophagus 150 8.6 - 7.6 9.1 56.5 33.5 1.2 14.5
Maignant neoplasm of stomach. 151 41.8 4.9 22.8 98.7 113.1 354.7 16. 19.4 28.9 72.4 97.7
Malignant neoplasm of intestine,
except rectum ............... 152,153 6.7 5.3 7.6 9.1 66. 6..7 - 14.5 32.6

M alignant neoplasm of rectum.. 154 1.3 5.3 - 3.7 9. 0 14.5 32.6
Malig-nt nreoplasm of liver,
primary .................... 155.0 3.5 - 9.1 28.3 1.2 - 14.5 -
Malignant neoplasm of panreas 157 5.9 - 6.4 28.3 866.9 2.6 6. 7 32.6
Malignant neoplasm of larynx 161 11.5 7.6 11.9 70.7 66.9 1.3……… 32.6
Malignalt neoplasm of trachea,
bronhus and lung,not specified
as secondary ................ 162.163 9.4 1 8.3 67.9occesosdooy .582.583 ~~~ - - - 18.2 80.9 33.5 4.1 6.7 9.0 29.0 02.6

Malignant neoplasm of breast... 170 - - - - - 5.7 40.3 35.9 43. 5
Maliguant neosplam of cervix
uteri ........................ 17111 1. 13.4 17.9 43.5 65.5

Mallgot noeoplasmi of corpus
uteri ....................... 172- - - - - - -6.4 9.0 14.5 97.7
Malignant neoplasm of other and
unpecifiedpari of uterus .... 173,174 - - - 1 .2 4.7

Malignant neopls o. f prostate. 177 3.7 9.1 14. I 33.
Malignant neoplasm of bladder
and other urinay rgans...... 181 6. 5 - 7.6 9.1 14.1 66.9

Mllignantneo plasm of skin .... 190,191 1.3 - 5.3
Malignant n eoplasm of bone and

onnective tissue ............. 196,197 3.5 4. 9 - 7.6 4.6 …
Lymphosarcoma and other neo-
plasms of lymphatic and hema-
topoietic ystem ......... 200-203,205 6.4 4.9 - 42.4 33.5 1.3 1.2 - 32.8~~~~~~~~~~~~~~-P 4. :3 E 1 . 1 2 - - 3.

Leukiemla and aleukemia....... 20 54 49 3 4. 33. 3.7 4.7 14.5 32.
All other ites... Remainder of 140-205 15.9 - 30.5 43.0 56.5 10.2 1.2 4.7 6.7 9.0 43.5 65.1

Benign neoplasms and neoplasms
ofjunspecifiednature .......... 210-239 5.3 6.3 9.1 14.11 33.5 2.5 4.7 6.07 . -

Asthma ........................ 241 6.5 - 3.7 39. 66.9 3.7 2.09.0 32.6
Diabetesrelitus ............... 250 10. 6 1.6 - 18.3 22.4 143.9 18. 0 17.9 65.2 250.8
Avitaminoeso and other defiiency

states ....................... 280-286 0. 6 - 1.8 4.2 - 0.5 0.9 22.9
Anemias ....................... 290-293 1.4 …………… 33.…
Alcoholicpsycho sis, alcoholi[... 307,322 7.7 15.3 - 13.7 25.4 - .8 3.9 4.7 4.7 4.5
Other mental, psychoneurotic and
personality disorders.. 300-306, 308-321

323-20 3.8 - 7.6 13.7 7.1 1.7 1.9 - 1.8 11.6 -
Vascular lesions affecting entral

nervoussystem .............. 330-334 91.8 - 10.5 10.0 83.2 339.3 1151.3 69.1 - 4.7 10.7 89.6 184.0 947.9

Diseasesof coulatory system... 400-468 153.5 1.0 23.3 56.3 233.0 566.9 1452.5 120.1 11.3 15.2 52.4 100.4 470.7 1247.8
Rheumatic fever and chronic

rheumati heart diese ....... 400-416 9.7 - 5.3 - 25.6 42.4 36.8 18. 0 10.5 10.4 2. 5 i 2.9 14.5 74.9
Arteriosoleroifc heart disease,
including orony disease .... 420 53.0 6.3 - 80.4 240.3 512.0 31.9 - - 3.4 13.4 137.6 443.0

Degenerative heart disease .... 421,42 13.7 1.1 3.8 9.1 21.2 237.6 12.5 - 0.9 1.3 7.2 46.3 175.9
Oiher diseases of heart ..... 430-434 13 7 6.9 2.3 24.7 50.9 100.4 20.9 0. 8 4.0 1. 8 115.9 247.6
Hypertensive het disease..... 440-443 44. 1 1.0 4.2 29.7 51.2 173.8 394.9 24.8 - 1.4. 35.9 108.6 202.0
Other hypertensive disease..... 444-447 6.4 - 15.2 18.3 9. 10.0 4.0 - 4.7 1.8 29.0 13.0
Diseasesof arteries .......... 450-458 10.2 - 16.5 17.0 160.6 5. 0 3.8 - 4.5 4.3 74.9
Diseases of veins and other dis-
easesof c trclatory system ... 460-468 2.9 5.3 7.3 11.7 3.0 - - 9.0 145 16.3

Influenza and pneumonia ......... 40493 18.6 7.4 7.6 97 99.0 147 11.7 17.1 6.7 9.0 30.4 48.9
Bronchitis ..................... 500-502 8.9 4.2 - - 56. 77.0 0.3 - - - - 6.5

Other dlseases of respcratory
system ......... Remainder of 470-527 10.6 - 10.0 - 2.7 24.0 140.6 6.0 9.0 3.8 4.3 45.6

Ulcer of stomach and duodenum. 540,541 7.6 4.9 5.3 7. 100. 4.3 31.9 39.1
Intestinal obstruction and

hernia ...... 5............. 560.561 570 5.1 - 1.8 35.3 46.9 2.9 0.9 2.0 7. 2 42.3
Cirrhosis of liver wlthout mention
ofaloholism ................ 581.0 2.0 1. 0 - - 40.2 3.5 - - 10.1 65.1

Circhosis of liver with mention
of aloholsm ................. 581.1 13.1 - 3.7 30.5 18.3 31.1 40.2 1.8 13.4 -

Cholelithiasis and holecytitíis 584, 585 7. - 15.2 25.6 18. 4 - 2. 1 - 14.5 22.8
Other diseases of digestive

system ....... Remaineder o00-57 5.9 4.9 1.6 - 11.0 26.9 6.7 0,6 5.1 9.8 .7 16.1 17.4 32.6
Nephr i isandnephrosis . ........ 590-594 11.1 9 10.5 11.4 11.9 26.9 33.5 2.8 5.1 0.9 13.4 9.0 43.5 91.2
Hyperptasia of prostate , ... 610 3.9 / - - 14.1 66. 9 …… -
Other diseases of genito -urinary

system .........Remainder of 600-837 6.0 3.9 9.1 9.1 46.9 2.2 3.9 3.4 2.7

Deliveries and complicatíons of
pregnancy, childbirth4.and the
puerperium ....... 640. .09 … …… 6.5 6.2 8.5 13.4 -
Abortion ... .... ........... 65-652 - 1.2 - - 6.7
Othere cat haos. Rmainderof 640-689 …… … 5.3 6.2 8.5 6. -

Symptoms, senility,and il-defined
condtons .......... 78-795 6.. 2.6 7.6 3.7 35.3 20.1 5.1 - 3.9 - - 21.7 74.9

All other diseases ............ Residual 21.7 2. 4 26. 9 38.8 34. 7 17. 0 26.8 17.4 14.8 17. 5 7.4 19. 7 26.1 55,4

Motor vehicle aedents ...... E10-E 835 26.4 19.4 26.4 15.2 18.3 70.7 66.9 2.6 6 -.7 - 32.8
All other acidents.. E00-E02, E840-E962 30. 11 24. 3 15.8 11.4 68. 5 73. 1 33.5 11.4 3.9 1.4 20.2 9. 0 120.5
Side and salU-iflítsed

injury . ............... o3, 70-E 979 12,8 - 5.3 34.3 18.3 17.0 33.0 9.6 15.8 9.5 9.0 14.5
Homicide and operations of

osoar~~.0..·· · 96~4,E965, E980-0999 11.1 19. 4 5.3 - 9. 1 14. 1 33. ……… --

war ......de 94h cEa.



312 Patterns of Urban Mortality

SAN FRANCISCO-DEATHS

Deaths in 10-Year Age Groups from 15-74 Years, by Sex, with Weighted Deaths by
Causes in San Francisco,"' 1962-1964

MALE FEMALE

s15-74 15-24 |25-34 35-44 45-54 55-64 65-74 115-74 115-24 [25-34 35-44 45-54 55-641 65-74
Causes of Death yes -re res yer eaes ere Ye

a
r r eCaI. [mea r yeer. earYe

All causes 2447 30 57 145 280 839 996 1418 27 29 108 210 399 635

Tuberculosis, al forms ......... 001-015 40.2 - - 1.0 .2 11.7 20.3 10.2 Lo 1.5 - 1.0 3.7 2.0
Syphilis and i s sequelae ......... 020-02 12.8 - 0.7 1.0 - 6.7 4.4 0.2 - - - 0.2 -
Other infectire and parasitic

diseases .................... 030-138 9.2 - 1.5 1.0 2.0 1.4 2.2 5.9 1.0 - 0.2 4.2 0.5

Malignantneoplasms ............ 140-205 487. 2.0 16.0 72.0 778.7 218.9 365.2 5.0 4.0 25.0 67.0 116.6 147.6
Malignant neoplasm of buc-al
cavlty andpharynx .......... 140-148 35.0 - 4.0 3.3 15.7 12.0 6.0 - 1.0 2.0 3.0

Malignan neoplasm ofesophagus 150 22.5 - 2.0 9.0 11.5 4.0 1.0 - 10 2.2
Malignant neoplasm of stomach , 151 37. 2.0 6.0 12.3 17.0 22.8 1.0 1.0 5.0 7.8 8.0
Malignant neplasm of intestine,
ex-ept rectum ............... 152,151 37.8 1.0 1.0 13.3 22.5 37.4 .- 0 14.0 19.4
Malignea neopasm of rectum. 154 23.5 - 4.0 7.0 12.5 14.0 - 2.0 6.0 6.0
Malíignant neop asm of liver,
primary .................... 155. 1.0 - - - .0 6.0 4.0 1.0 - - - - 1.0 -
Malignant neoplasm of pancreas 1 7 31.4 - - 6.0 13.0 12.4 17.7- 1.0 2.0 6.0 8.7
Malignant neoplasm of larynx 1 .0 2.0 4.0 2.0
Malignant neopnasm of trachea,
bronchus and 1ung, not specified
as secondary ............... 162,163 140.7 2.0 24.0 58.4 55.3 20.4 4.0 7.0 11.7 7.7
Maignant neoplasm bearest.. 170 2.0 2.0 72.3 .0 20. 0 16.8 30.
Malignant neoplasm or cervix
utaeri ........................ 17 22.5 1.0 6.0 5.8 7.2 3.0
Ma.ignant neoplasm of corpus
uteri .................... 1... 17 18.5 - 2.0 6.0 10.5

Malignant neoplasm of other and
unspecified paro s oa uterus ... 173,17 4.0 1. 0 3.0

Maligna .. peI...ola prastate 17 26.7 - - - 2.0 17 -7.7
Malignant neoplasm of bladder
ad otiher rinary organs ...... 1 15.7 - - 1.2 6.8 8.2 7.0 - O 6.0

Maligna -.eopl- .ra skir..... 190,191 2.0 - 5. 1.0 L :.0 L 2.6 2.0
Maliganet neoplasm of bone and
coetive tissue. ............. 196,197 .0 1.0 - 1.0 1.0 1.0 - - 1. 0

Lymphosareoma and ther neo-
plasma of liymphatic and hema-
thpoiett system ......... 20-20-3,020 25.6 1-0 7.2 8.2 9.2 21.0 - - 1.0 5.0 7.0 8.0
Leukemia and aleukemia....... 204 14.0 - - - 2.0 5.0 7.0 16.0 3.0 1.0 2.0 3.0 1 .0 5.0
All other sites... Remainder o 140-205 49.4 - 2.0 4.0 8.2 1L8 23.6 62.8 1. - 4.0 9.7 24.3 23.8

Benign neoplasms d neopl ims
oiunspcifiednatdhre ......... .10-23 1. - - - - 1. 0. 1. 1.0 4.2 1.8

AsUma ....................... . 241 8.6 - - 2.0 1.2 4.2 1.0 12.8 10 - - 0.8 1.0 -
Diabetes melliths .............. 2. f 16.40Desbe es relleait-s.60- 1. 728.8 1.8 L 4.3 8.3 13.5 33.0 1 .2 2.5 4.2 8.7 16.4

Avitaminosis nd ther deficiency
istates ....................... 28-28 1. - - 0.3 - - 1.…

Anemias ....................... 290-293 2.0 - - - - o 1.0 3.2 - 1. O 0.2 - 2.0
A1casalia p0505555, halno-al s .. 2307,32 24. 1.0 2.2 8.0 8.2 5.L 12.1 - 1.0 4.2 3.2 1.7 2.0
O her mental, psy0oneurotic and

persnaliyí di sorders, . -30-306, 308-32
122-326 5.0 - 15 1.3 0.2 1.0 1.0 8.6 6 1.2 1.0 0.2 3.0 3.2

Vasc-ular lesions affecting cntral
n~rvsuca;sL ,.~... ............. $33 32 iGZ.* 1 ir u.3 4r.0 5.5 1533.G

Disease of aírlatory system... 400-460 919. 0.2 10.0 28.8 124.8 342.6 412.1 415.0 1.0 2.0 7.5 35.5 112.3 256.7
Rheumatic fever and chronic
rheumatic heart dise ase....... 400-41 24. - 1.0 2.2 2.7 9.9 8.3 35.3 - 2.0 2.0 2.7 15.8 12.1
Arteriosalerott heart disease,
including oronary disease .... 420 727.7 6.0 18.5 103.0 282. 5 316.8 273.1 3.5 19.4 71.6 178.0
Degenerative heart disease .... 421,4 16. 2.0 0. 1 0.2 8.0 1.6 10. 7 1.8 0.7 8.2
Other diseases O h eart ....... 0-434 16.4 . 1. 4 5. 3 8.1 1L.4 - 1.9 2.6 6.
Hypertensive heart disease .. 4... 4 4-6.0 1. 6.2 17. 3 2.1 28.7 6. 5 5.3 16.9
Other hypertensive dise ase.....4444 8. 0 1. 7 2.4 1. 5 2.4 3.5 lO 1.- 0.9 0.4
Diseaes of areries. .......... 450-45 64.2 0.2 - 1. 0 5.2 15.5 42.6 34.9 - 2.0 1. O .8. 22.1
Diseases o veins and ather dis-
eases of arculatory system... 460-46 15. - 1.0 2.2 2.8 2.6 7.2 17.4 - 1.0 6.6 9.0

Influenza and peumonia ......... 480-49 37.2 - 5.9 3.5 12.6 15.2 11.6.3 - - 1.0 .0 2. 10.1
Bronchitis ..................... 500-50 23. - 3.0 8.0 12.0 7. 2 - 1.0 0.2 3.3 2.7
Other diseases of respiraítory

system ......... Rema-nder of 470-527 45.0 1.2 4.0 14.7 26.0 12.4 - 2. 2. 8.1
Uler of s tomach and duodenum... 540,541 31.2 - 4.3 11.2 15.8 8.9 - .0 1. C3.6 3.2
Intestinal obstruction and

hrnia ................... 560,501,57a 15.1 1.7 4.2 9.2 10.3 1.0 1. 0 6.4 1.9
Cirrhosis of liver without mention

ofalcoholism ............... 581. 11. 1.0 1.0 4. 2.0 .8 10.9 2.0 4. 2. 2.7
Cirrhosis of liver with menon

of alcoholism .. ............. 581. 206. 1.7 31.6 62.6 75.3 25.5 112.5 - 7.5 29.2 30.2 32.6 13.0
Cholellithiass ~d hole-ystitis 584, 56 2.2- 0.2 1. 0 1.0 7. - - 1.0 - 1. 0 5.3
Other diseases of digestive
system. ........ Remainder o 530-587 22. 0.3 0.2 7.8 5.0 9.6 18.5 - 1.0 3.0 1.0 4.0 8.7

Nephritis and nephrosis ......... 590- 59, 17. - 1. 0 7.0 1.8 4.2 3.2 3.1 - 0. 8 1.3 1.0
Hyerpa ia of prstate ......... 61 12. - - - 1.2 11.L
Other diseases of genito -urinary
system ......... Remainder of600-63 10.4 0.2 0.2 2.8 7.2 12.3 1.0 1.0 - 0. 8 2.9 6.'

Deiveries and complicationa f
preg-nancy, childbirth and the
puerperíum .................. 64068 1.0 - 1.0 - -
Abortion .................... 650-6510 1.0 - .
Other em-licati-is. mainder of60-68-

Symptoms, seniityand il-defined
onditions ................ 780-79 17. 1.0 - 1.0 3.1 6.7 5.7 9.6 - 0. 0.5 0.7 7.

Aii tr, diseas. n...-ndsal OL0 2.8 0.7 3. 5.2 9.0 10.4 04.9 2.0 0.' 3.3 6. 2 10.6 12.2
Motor vehile a-ccidents ...... E10-E83 60.0 13.0 10.0 7.5 8.3 12.9 8.3 25.2 4.0 3.0 2.0 6.0 1.0 9.2
All other accidents.. E800-E802, E840-E96 89.4 7.0 11.6 5. 13.3 26.4 25.5 48.4 3.0 1. 5.3 10. 12. 15. 8
Suicide and se- infetsed

inurya......... 0.......E963,E970-E97 84.2 4.0 6.0 18. 0 22.7 22.2 11.3 54.1 5.0 3. 7. 5 11. 0 19.4 8.2
Homicide anr operations nf

war........... E964, E965, E980-E99 24.2 2.0 5.0 5. 4.0 7. 1.0 12.0 1. 4 . 3.0 1.0 -

A systematic sample of 1 in 3 deaths in the two year period.

11
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SAN FRANCISCO-DEATH RATES

Annual Death Rates by Causes per 100,000 Population in 10-Year Age Groups from 15-74 Years,
by Sex, with Age-Adjusted Death Rates in San Francisco, 1962-1964

MALE 0FEMALE

1534 15 24 254 35-44 45 54 55-64 65-74 1115474 15-24 1 25-34 35-44 45-54 155-64165-74
Causes . of Death rear reae rear reare e~ y es -

e s r s
Ye a Ye.e

1
¡ r.- yaerjpr L 8 1ea

- ,aan

Al causes 724.1 99.6 1844.1 481.1 11233.6 2609.21 4749.2 397.9 87.5 135. 326.4 561.0 1183.7 2572.1

Teberulosis, a forms ......... 001-019 10,4 - - 3.3 21.5 36.4 96.8 4.1 3.2 5.2 - 2.7 11.0 11.2
Syphils sd its sequelae ......... 020-029 3.7 - 2.3 3.3 - 20. 21.0 0. - - - 0.6 -
Other infectie s-d parasitic

diseases ..................... 030-13 3.6 - 4.8 3.3 6. O 4.4 15.7 2.0 - 3.5 0.5 1.5 2.0

Maignantneo.plams ............ 140-203 128.2 6.5 53.1 214.8 555.751043.8 98.9 16.2 13.9 75.6 179.0 345.9 597.0,
Malignant neoplasm of buceal
cavityad pharynx ........... 140-148 10. - - 13.3 9.8 48.0 57.2 1.3 -6 2.7 5.9 12.2

Malignant neoplasm of esophags 150 5.3 - 6.0 38.0 54.8 1.1 3.0 - 3. 8.1
Mallgnaut neoplasm of stomach. 151 10. - - 6.6 17.9 38. 81.1 6.4 3.5 3.0 13.4 23.1 32.
Malignsst neplasm us intestine,
ecept reetum ............... 152,153 8.8 - 3. 3.0 41.4 107.3 8.1 - - 10.7 41.5 78.6

Malignant neoplasm of rectum.. 154 5. 1 - 11.9 21.0 59.6 3.2 5.3 17.8 24.2
Malignan-t neoplasm of liver,
príimary .................... 155.0 3.5 - - - 8.89 18.7 19.1 0.2 . 3.0

Malignat neopia... pareas 157 8. 1 -6 17.9 40.4 59.1 4.2 3.0 5.3 17.8 3.2
M alignant neoplasm st larynx 161 2. - 6.0 12. 9.5
Malignant neoplasem o tracha,
bronchus and lung, not specified
asseondary ................ 162,163 37. 0 10. 0 71.6 181.6 263.7 8. 8 12.1 18.7 34. 7 31.2
Malignant neoplasm of breaste.. 172 0.4… - - 9. 5 19. C15.1 53.4 49.8 123.
Malignant neoplam of eervi

teri ....................... 171 … -…8 - - 8.5 18.1 14.2 2 1.4 12.2
Maignant neoplast of crpus
uteri ........................ 17 .9 5.3 17.8 42.5
Maignant neoplasm of oter and
unspeeifled parts o utrus .... 173, 174 …… … 1.5 3.2 - 12.2

Malignsut neopasm of prostate. 17 6.1 6.0 21.8 84.4
Malignant nesplasm of bladder
sud therurinary organs ...... 181 3.7 3.9 19.3 30.1 1.2 3.0 24.3
Malignant neoplasm of sklin ..... 190,191 0. - 3.1 4.8 1.6 2.7 11.3 8.1
Malignant neoplasm ef eone and
onnetive tiessues ........... 196,197 1.3 3.36 3.1 4.8 0.2 ……- 4.1
Lyuphosareoma and other neo-
plams of lymphtatic and hema
topoietic system ......... 200-203,205 7.3 3.6 21.5 25.5 43.9 5.4 - - 3.0 13.4 20.8 32.4
Leukemia and adeulkem ia ....... 204 3.4 - 6.0 1.533.4 8.0 9.7 7. 0 6.3 8.0 3.0 20.3
Al eoeu s.Ites.. Remainder of 140-205 14.91 6.5 13.3 24.5 36.1 112.5 16.5 3.:2 - 12.1 25.9 72.1 96.4

Benign neoplasms and neoplasms
ofunspecitied nature .......... 210-239 0.4 - 4.0 2.4 2.7 3.2 2.7 121.5 7.3

Astma ........................ 24 3.6.6 3.9 13.4 4.8 1.5 3.2 2.1 3.0
Diab ..etes ll ............... 2 8.4 5 3.3 12.8 25.8 644 8. 4.2 7.6 11.2 25.8 66.4
Avitaminosis an d other defiiency

states ....................... 280-286 0.4 1 - 6..0 - 6.2
Anemias..................... 290-29 0.5 3.1 4.8 '0.9 3.0 0.5 8.1
Aloholic psyhosis, alicoholism .. 307,322 8.4 3.2 7.3 23.9 25.5 24.8 5.1 3.5 12.7 8.5 5.0 8.1
Other mental, psyhoneurotic and

personality disorders.. 300-306,308-32
323-326 2.5 4.8 4.3 0.6 3.1 4.8 2.9 4.2 3.0 0.5 8.9 13.0

Vascular lesions affecting central
nervoussyste m .............. 330-33 38.5 4.2 8.3 30.4 146.5 484.0 37.1 6.5 13.9 16.6 40.9 108.6 346.3

Diseases of circlatory system. .. 400-468 :243.4 0.7 32.3 95.6 372.3 1065.4 1369.8 89.5 3.2 7.0 22.7 94.8 332.2 1039.8
Rheumatic fever sud chronic
rheumati heart disease ....... 40-416 7.4 - 3.2 7.2 8.1 30.8 39.6 9.8 - 7.0 6.0 7.2 46.9 51.,
Arterioscleroulc heOrt disease,
including coronary disease .... 42 191.2 - 19.4 61.4 309.9 878.5 1510.6 58.0 - - 10. 6 51.8 212.4 722.4
Degenerative hetdisease .... 421,422 5. - 6.5 1.7 0.6 24.9 26.7 2.2 - - - 4.8 2.1 23.2
Other die-seas of heart........ 43043434 4. - - 5.3 4.2 16.5 38.6 2.5 - - 5.1 7.7 27.9
Hypertensive heart disease ..... 440 443 11.8 - 3.3 18.5 53.8 105.4 6.4 - - 17.4 15.7 68.6
Other hypertensie disease. .... 444-447 2.8 - - 5.6 7.2 4.7 11.4 1.7 3. 3.2 2.7 1.6
Diseasesof arteries .......... 450-456 15.21 0.7 - 3.3 15.5 48.2 203.1 7.4 6.- 2.7 26.1 93.6
Diseases o veins and other dis-
easesof circulatory system ... 460-468 5. - 3.2 7.4 6. 4 8.1 34.3 3.6 - - - 2.7 19.6 39.7

Influenza andpneumonia ......... 480-493 11.1 - - 9. 10.4 39.2 72.5 3.8 - - 3. 8.0 6.5 40.9
Bronchitis ..................... 500-502 5.6 - - - 8.9 4.9 57.2 1. - - 3.0 0.5 9.8 10.9
Other diseases os respiratory

system ......... Remainder of 470-527 11.2 - - 4. .9 46.7 124.0 2.6 - - - 5. 6.8 32.8
Uleer of stomach and duodenum... 540,541 7.6 - 12.8 34.8 75.3 2.3 3.- 2.7 10.7 13.4
Intestinal obstruc tion and

hernia ................... 560,561,570 3.6 - - - 5.1 13.1 43.9 2.8 - - 3.0 2.7 19. 0 7.7
Cirrhosis of liver without mention

of aloholism ................. 581.0 4.2 - 3.2 3.3 12.8 6.2 13.4 3.5 - - 6.0 10.7 6.5 10.9
Cirrhosis f liver with menti-n

of aloholism ............... 581.1 713 - 5.5 104. 8186.7 234.2 169.3 43.4 - 26.1 88.3 80.7 86.7 52.
Chleifthiasis aed holecystitis 584, 585 0. - - - 0.6 3.1 4.8 1.7 - - 3.0 - 5.0 21.5
Oter diseases of digestive

system......... Remainder of 530-587 6.6 - 1. 0 05.7 2.3 15.5 45. 5.6 - 3.5 9.1 4.8 11.9 35.2
Nephritis and nphros ......... 590-594 7.4 - 3.2 23.2 5.4 13.1 15.3 1.2 - 2.8 - - 3.9 4.1
Hyperplasia of prostate ......... 610 2.5 - - - - 3.7 53.9
Other diseases of genito -urinary

system......... Re mainder of 600-637 2.3 8.7 0.6 8.7 34.3 4.0 3.2 3.5 - 2.1 8.6 26.7

Deliveries and eomplications of
pregnancy, childbirth, and the

I.840 869… … … … … … … … .5 - 3. -puerperium..........6 - 8 9 - O 8...:: ~~~~~0.51- 3
Abortion . ................... 0-652 3.
Other comlicatioes. Psmasnder of 640-689

Symptoms, senility, and ill-de fined
onditions.... ......... 780- 5. 3.3 - 3.3 9.2 20.8 27.2 2.3 - 2.8 - 1.3 2.1 30.8

All othier diseases .......... Residual 12.1 9. .3 12.3 15.5 28.0 49.6 11.2 6.5 2.4 10.0 16 314 49.0

MotOr vehilele accidents ....... E10-E835 34. 43.1 32.3 24. 24.8 40.1 39.611 11.7 13.0 10.4 6.3 16.0 3.0 37.3
All other accidents.. E800-E802, E840-E982 37.0 23.2 37.5 18.6 39.7 82. 1 21.6: 16. 9.7 4.5 16.0 28.6 36.5 64.0
Suicide and self-inlited

inlury ................ E963,E970-E 979 36.7 13.3 19.4 59.7 67.7 69.0 53.9 21.8 16.2 10.4 22.7 29.4 57.6 33.2
Homicide and operations of

.s..0.. 8E64,0965,E980-E999 12.8 6.6 16.2 16.6 11.9 22.7 4.811 7.4 3.2 13.9 9.1 8.0 3.0 -

·Age-adi-sted death rates.



314 Patterns of Urban Mortality

SANTIAGO-DEATHS

Deaths in 10-Year Age Groups from 15-74 Years, by Sex, with Weighted Deaths by
Causes in Santiago,(l ) 1962-1964

MALE FEMALE

15-74 15-2 25-34 35-4445-54 55-64 5-75-74 -74 15-24 25-3435-44 45-54 55-64 65-74Causesof Death eyraearyears year r .ear. years years yer a 4 ye ares jearae

All causes

Tuberculosis, all forms ......... 001-019
Syphilis and its sequelae ......... 020-029
Other ifaective and parasitic

diseases ................... .. 030-13

Malignant neoplasms ........... . 140-205
Malignant neoplasm of buccal
cavity and pharynr ......... .. 140-148

Maligant neoplasm of esophagus 150
Mallgnant neoplasm of stomach . 151
Maiqcnant neoplasm of Intestine,
except rectum ............... 152, 153

Malignant neoplasm of rectum .. 154
Malignant neoplasm of liver,
primary .................... 155.0
Malignaat neoplasm of pancreas 157
Malignant neoplasm of larynx 161
Malignant neoplasm of trachea,
bronchu-s ad lung, not specified
as secondary ................ 162, 163
Maligrant neoplasm of breast... 17(
Malignant neaplasm of cervia
uteri ........................ 171
Malignant neoplasm of corpus
uteri ...................... 17
Malignant neoplasm of obher and
unspecified parts of uterus .... 173,174

Maligumat neoplasm of prostate . 17
Malignant neoplasm of bladder
and other urinary organs ...... 1

Malignant neoplasm of skin ...... 190,1
Malignant neoplasm of bone and
connective tisue ............. 19,19
Lymphosarcoma and other neo-
plasms of Iymphatic an hema-
topoietic system ......... 200-203,205
Leukemia and aleukema .... ... 04
All other sites... Remainder of 140-205

Benign neoplasms and neoplasms
of unspecifie d nature .... ...... 210-230

Asthma ........................ 24
Diabetes mellitus . ........ 260
Avitaminosis and other deficiency

states ....................... 28-2
Anemias ............ .......... 290-2
Alcoholic psychosis, alcoholism .. 307, 32
Other mental, psychoneurotic and

personality disorder .. 300-306, 308-3

Vascular lesions afecttng central
nervous sysem .............. 330- 34

Diseases of circulatory system ... 400-46
Rheumatic fever and chronic

rheumatic heart disease ....... 40-416
Arteriosclerotic heart disease,
including coronary disease .... 420

Degenerative heart disease .... 421,422
Other diseases o heart ........ 43043
Hypertensive heart disease ..... 440-44
Other hypertensive disease ..... 444-447
Oiseases of arteries ... ....... 450-45
Diseases of veins and other dis-
eases o circulatory system .. 46046

Ifluenza and pneumonia ......... 40-493
Bronchitis ..................... 500-502
Other diseases of respiratory

system ........ Remainder of 470-527
Ulcer of stomach and duodenum... 540.541
Intestinal obsuction and

hernia ................... 560,561,570
Cirrhosis of liver without mention

of alcoholism . ................ 581.0
Cirrhosis of liver with mention

of alcoholism ............... .. 581.1
Cholelithiasis and cholecysttis 584, 585
Other diseases of digestive

ystem ......... Remainder of 530-587
Nephritis and nephrosis ......... 590-94
Hyperplasia of prostate ......... 610
Other diseases of genita -urinary

system ......... Remander of 600-637

Oeliveries and complications of
pregnancy, childblrthand ihe
puerperium .................. 640-689
Abortion . . .......... 15O-652
Other eompticatims. Rwmainder of 640-669

Symptoms, senility,and ill-defined
conditions ................ 780-795

All other diseases ............ Residual

Motor vehicle accidents ...... E810-E835
All other accidents .E400-E0O2, E840-E982
Suicide and self-inflicted

injury .... ......... ... E963,E970-E979
Homicide and operations of

war............. E964, E985, E980-E999
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SANTIAGO-DEATH RATES

Annual Death Rates by Causes per 100,000 Population in 10-Year Age Groups from 15-74 Years.
by Sex, with Age-Adjusted Death Rates in Santiago, 1962-1964

MALE 1 - FEMALE

15-74115-24 25-34 35-44 45-54 55-64 65-74 15-74 4 15-24125-34135-44 45-54 55-64 65-74
Causes of Death je..r.j yeee e2 res s y eee e..- ye ¡ Jeare 1 eareereearar yeare year 2ears I e az

A11causes 980. 9 157.7 330.3 841. 1495.9 3194.0 5731.4 536.1 89.0 211.5 400.6 704.7 1664.53758.7

uberculosis, all forms ......... 001-015 92. 5.2 39.4 146.4 173.5 233. 297.6 25.6 8.9 20. 8 21.4 36.1 60.7 73.5
Syphilis and its sequelae ......... 020-029 4.6 - - 4.3 9.1 19.8 25.0 1.9 - - - 2.3 19.0 -
Other inrectlve and parasi tic

diseases ..................... 030-138 9.8 5.6 8.3 9.6 4.3 35.1 19.0 6.5 - 6.8 9.4 11.9 8.5 20.6

MalIgnantneoplasms ............ 140-205 127.6 12.6 19.1 69.3167.8 518. 1011.5 121.2 13.4 16.7 79.6 202.,7 444.0 853.3
Maignant neoplasm of buceal

lcavity and phary ........... 140-14 4.7 2.1 1.0 19.5 '34.9 0. 2.3 - 8.4
Maignanrt neoplasm of esophagus 153 6.56 2.1 11.9 14.2 69.9 3.7 - 511.4 17.6 19.3
Mslignant neoplasmo fstomach 151 398. - 17.7 53.5 186.2 309. 5 19.5 0.31 21.0 73.7 259.6
Maignant neoplasm of intestine,
exe-eptrectum .............. 152,153 2.2 - 1.6 2. 8 .9 33.9 2.8 1.71 6.9 8.8 20.6

Malignant neoplasm o rectum 154 4.3 14 2 14 .2 30. 7 4.8 1.7 0 7 24.0 322

Malignanit neoplasmI of liver,
primary .................... 155.5 3.8 1.4 1.6 4.3 - 52.9 1.6 1. 4, 05.9 1.9 7.1 6.4

M alignant neoplasm o panreas 157 2.9 - . . 1 17.5 1. 3.51 - 14.6 13.8 43.2
Malignant neoplasm of tiarys 161 3.1 - - - 2.8 23.7 25. 0.3 - - 6.4
Malignant neoplasm of trachea,
bronchus asd lung, not specified
asseondary ................ 162,163 23.7 1.4 - 12.8 30.4 119. 172.7 5.0 - - 6.9 32.4 34. 2
Maltgert eeopl-oo of Oreasí... 17….- 9- - 4 2.6 8.7 29.7 97.5 76.1
Maigret reopíasl si eleren-

leri ...... ...... ........... 17 -1. 6.4 29. 46.2 58.9 76.1
Malignant neoplasm of cerpo
uteri ........................ 172 2.3 - - 1.7 6.9 7.1 12.9

Malignant neoplasm of other and
unspeciiedparts of uterus .... 173,174 I - 1.8 1.3 2.1 25.

Malignant neoplasm of prostate. 17 5.2 - - - 14.2 96.9
Malignant neoplasm of bladder
and other urinary organs ...... 18 1. - - - - . 30. 0 0.3 0 -O - - - 3.5 -

Maignant neoplasm of sin..... 190,191 1.8 1.4 1.6 2,.1 2.8 - 5.0 1.5 1.7 4.6 3.5 6.4
Malignant neoplasm of bone and
connectivetissue ............. 196,197 2.0 - 1.6 - 2.8 9.5 10.5 1.4 1.1 - 5.2 0.5 - -
Lymphosomr oaad other neo-
plasms of lymphatic and hema-
thpietic system ......... 200-203,205 4.7 2.8 - 4.3 11.4 14.2 10.0 5.2 5.6 1.3 5.2 2.3 20.l' 6.4
Leukemia andaleukemia ....... 204 4.9 4.2 3.2 - 5.7 9.5 30.0 3.8 2.2 5.1 3.5 2.3 7.1 6.4
Aloter sites... Remainder of 140-20 18.8 1.4 7.9 21.7 19.3 73.9 92.9 27.4 3. 1 7.7 46.2 99.4 1 5

Benign neoplasms and neoplasms
ofunspeifiednature .......... 210-230 0.9 - - - 2.3 - 15.0 1. 1.1 1.3 1.61 6 2.3 - -

Asthma . .................. 41 3.2 - - 2.6 5.7 7.6 3.0 1.9 - - 1.7 4.6 8.8 7.7
Diabetes mitus ............... 264 14.0 - .8 4.3 25.5 61.6 121.8 12.7 - - 4.3 17.2 62.4 110.3
Avitaminores and other deficieney

tates. ....................... 2-28 3. 1.3 2.6 4.8 16.6 26.0 0.7 0.- 0.5 1.8 11. 6
Anemias ....................... 290-293 0.6 - - 2.. 0.9 - 30 1.1 i - - - 10.6 4.5
Al-oholi psychosis, alcoholism.. 307,32p 21.6 5.6 15.1 36.9 40.7 32.7 30. 0 1.6 - 2- .9 2.3 4.6 9.7
Other mental, psyohonteuroit and

personaíity disorders.. 300-306, 308-32
323-326 1.89 1.3 - 2.8 - 6.2 11.0 2.5 1.1 2.6 1.7 - 10.8 9.0

Vascular lesions afecting entreal
nervoussystem .............. 330-334 73.4 3.1 3.2 17.3 59.7 257.3 960.6 60.4 0.6 6.3 15.2 69.1 240.2 655.3

Diseases of cirulatory system... 400-468 136.9 4.6 19.5 53.3 145.6 581.9 1910.5 67.2 4.2 16.0 35.2 88.1 21.3 970.7
Rheumatic fever and chronic
rheumatc heart disease ....... 400-416 15. 3.5 12.9 28.8 19.6 38.9 8. 5 12.4 2.2 7.9 16.0 25.4 36. 0 12.5
Arterisclerotic heart disease,
including soronary disease .... 420 77.4 - 1. 13.9 74.8 370.1 830.8 36.7 - - 7.5 32.0 138.6 478. 6
Degenerative heart disease .... 421,422 8. - 0.3 3.0 5.1 27.0 114. 8 5.4 - - 23 3.4 10.6 89.7
Other diseases of1 heart ........ 430-434 8.5 1.1 3.2 1.7 9.4 35.5 70.9 5.9 - .5 5.4 3.7 11.3 74.8
Hypertensive heartdisease ..... 440-443 12.1 - - - 14.2 64.9 119.9 13.5 0.6 1.2 9.6 57.5 174.1
Other hypertensive disease ..... 444-447 4.3 - 1.3 3.8 5.5 18.1 15.0 5.7 - - 0.9 10.8 23.6 52.9
Diseasesof art eries ...... 450-456 10. -0 - 2.1 8.5 29.4 148.9 7.3 2.0 5.5 2.1 3.2 11.3 87.7
Disease of veins and other dis-
easese oirculatory system ... 460-468 06 - - - 4. - 2. 0.7 - 0.4 - - 2. -

ialuea ...... dpem a ...... . ..... 40-4938 46.7 1.4 8.3 43.3 99.5 149.3 263.6 19.8 3.7 3.1 17.3 20.8 63.51 140.6
Bronchitis ... . .......... 500-502 22.7 - - - 19.1 106.2 277.6 9.7 1.1 2.6 2.6 10.3 28.9 109.0
Other diseases of respiratory

system ......... Remainder of 470-527 13.2 1.4 4.0 4.7 22.5 53.1 85.9 4.2 - 3.6 6.9 6.6 2.8 23.9
Ulcer of stomach and duodenum. . 540,541 9.2 - 1.6 6.0 14.8 40.3 58.9 3.0 - - - 3.9 .8 54.2
Intestinal obstruction and

Sereis ................ · 56,056L,570 7.3 1.4 - 6.4 13.4 31. 8 32.0 4.8 1.4 1.4 7.6 28.6 20.5
Cirrhosis of liver without mention

of alohoSlism .............. 581.5 9.3 - 2.4 7.5 18.1 38.9 41.9 6.3 - - 7.5, 9,2 26.1 37.4
Cirrhosis of liver with men-on

e aloholism . ... ......... 581.1 143.0 1.4 45.3 178.4 327.3 495.7 359.5 38.4 - 11.3 61.9 84.2 121.0 77.4
Chotlelithiasis and holecysiítis 584,585 8.2 1.4 3.2 7.5 8.0 45.5 20.5 20.3 2.0 7.7 12.5 27.0 71.2 146.4
Other diseases ef digestlve

system.. ..... Remtainder of 530-587 17.0 1.4 7.1 21,3 33.8 53.5 48.9 10.8 2.0 4.1 11.8 13.0 36.3 56.8
Nephr iis and nephrosis ... 5-594 13. 1 5.6 6.7 13.9 18.5 32.7 47. . 6.0 1.3 3.8 7.3 8.5 10.6 32.2
Hyperplasa o prostate.610 . - - - -5.2 22.3 81.9-
Other diseases of gemit -urinary

system......... Remainder of 600-637 6. - 2.1 10.2 22.3 59.9 7.2 0.2 1.7 8.2 12.6 14.8 57.4

Dellveries and complications of
pregnancy, ehildbirth, and the
puerperium........84-689 30 .3 21.4 59.3 46.3 2.3 -
Abortion .......... 650-652 15.9 12.2 34.6 17.3 2.3
Othere eonsicatlis. tesmainder e 643-689 14.3 9.1 24.7 29. -0

Symptoms. senlity, and ill-defined
conditiíons -.. .... 7.- 79 7 8.8 1.0 3.3 2.8 8.2 32.7 84.9 5.8 1.4 3.7 2.9 3.7 22.6 37.4

All other diseases ........ .Residual 23.4 12.6 8.3 22.6 34.7 57.3 95.9 13.8 3.6 8.6 15.4 18.8 22.61 83.2

Moler cehiole aeide.sf ...... E810-E835 50.2 30.7 42.9 55.4 85.9 47.4 109.. 8.2 6.7 3.8 1.7 13.7 21.2 32.2
All other accidents.. E800-E802, E840-E962 49.8 24.0 35.3 57.7 58.9 115.2 138.8 11.4 7.2 8.5 8.7 7.3 26.1 56. 1
Suicide and self-lelicted

lnjury ................ E963, E970-E979 31.3 18.1 31.8 20.7 54.0 56.9 51. 1510.2 6.9 16.7 6.9 13.7 3.5 11.6
Homicide and operations ofw a ..r ... E964, E965, E98097 l-E99!2 . 6m.or~~.¡.0964,5E 983,893-E 999 26.1 19.5 23.0 40.5 34.1 23.7 10.5 2.2 2.2 1.3 1.7 4.6 - 6.4

*Age-adjusetd death rates
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SAO PAULO-DEATHS

Deaths in 10-Year Age Groups from 15-74 Years, by Sex, with Weighted Deaths by
Causes in Sáo Paulo.le / 1962-1963

MALE r__J FEMALE

15-74115-241 5-34 35-44 45-54j 55-4165-74 115-74[ 15-24 25-34 35-44 145-54F55-6416 74
6 CrauseiofDeah yL~. yersu. ye5. yea year. yer.jer..f - .er. c.r.. ... - re-- ... r..oeo,

All cacuro

Tuberculosos, alí forme ......... 001-011
Syphilis aid it le ......... 020-021
Other infecive ond parasitic

diseases ..................... 030-13i

Malignant neoploso s ............ 140-20!
Molignant neopiasm of boceeS
cocíty sud phrync ........... 140-141

Maligcant eo rplaem of osophaguu 155
Maligrant -eoplise of ctomach 15
Malig t e ropiasm cf lisostile,

exce1pt --tu ............. 152, 15
Moligoaut cruplaseo of receur- . 15
Malignant oroplasm of licor,
primary . ............ 155.1

Maligrnan eopluso of pancrea s 15'
Miaignant ecoplso 1f laryn x 16:
Maligract neopiaso of trachea,
boncohus sud luog, t speified

s scondary ................ 162, 161
Mtalignat cuplase-of bureat... 171
M5aligoant reoplaceof ce coio
uterí . ............. 171

Malignant rnpeolar of corpus
....... ............. 171

Moligout .ocplom of othir sud
unspecifird parít ofutruo .... 173, 17'

Malgnane neoplaosr uf proctate. 17
Maliguae --oplai c f bladder
sud other urnary g ...... 8i

Maligiore ceoplue o okio ..... 190, 191
Malignant ueoplucsm of boro oíd
coneoctiur tic ue ............. 196, 191

Lymphosaroría oid cther roo-
plcos of lyephatii sud h.ma-
topoietic sysem. ......... 200-203,20f

Leudemir uud aleucia ....... 20d
Al oth-r sits. .Remoaider f 140-20

Boui -e-eoplaceos ud reuplahsm
uf cepecified -ture re. 10 '21-

Asthm.a... 41
Diabetes eíllitus . . . 26C
Aoíhaiosi s eand othe drfiienccy

ielos ........ .............. 1.:-285
Ar emias ...... ................. 290-291
Alo 5holí psychocio, alc1holis. . 307, 321
Cther rental, psychcoceurcic sud

323-325
Vascular lesi ce -f-ectirg cotral

ervoasp syt .............. 330-334

DiCas.es f circulaory systr.. .. 400-466
R4-eiratoc fever ucd chrcnic
od rheutir het disoase ...... 400-41E

Arirosclro-tic hart disrose,
inl'udirg -uro--rp- iecee 4d0
[grroa iie dearOat di cr- 421,482
Othe disrasos uf hlare . .. 430-434
Hypertenie h rt disease .... . 440-440
ther h ypertensivr disease. .... 444-44'

Diseases f ocarti .......eo 450-450
Diseases-oufoisa- d other dic-
eases cf ' irculatory y sem .. 460-41E
Iu nza aO reuoia ......... 480-493

Bronchitis ..................... 500-502
Cther diseases o1 respiratory

sy. ......... Remairder f 47-527
UIsc ce co rucoah sd duo-enum. . 340,541
Irtestonal obsruction o d

heon ................... 560,561,570
Cirhosis f liver mithout mece-or
of alcoholism ................. 581.0

Ciírhosis of loero with mentio
of alcohlio ..... 5........... 581.1

Cholelithiasi and íchlecysetis 584, 55
Other disoaseo of dígestiv

seco .. e....... Re der cf 530-568
Nephritie and nephrosie ......... 590- 54

iyperplasa of prustat ......... 610

Cther dosco ofgeifo --uiay
sye .c ........ Rerinder f00-637

Delieries oad complications of
prgnancy, childbirth, und dhi
puorperíe .....o. ...... 640-689
Abortion . ...... 150-652
Oth-ecr comi-tims.-maiur of 640-686

Symptoms, -enility, sud ill-defi-ed
conditoí ......... ...... 70-79

All ther diíeuses .... Reidual

MutS oehicle accides ...... E810-E835
All cther occiderts.. E800-E802, E60-E962
Suicide snd eeLf-inddicd

injry ................ E983, E870-E979
H.omicde sud opera-lice cf

ar....... ....... E964, E965, E980-E£99

25321 144 1193 338 1473 707 677 1118291 87
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6.9
1.2
1.6
0.4
2.8

6. 2
0.5

1.8
3.0

3.0

2.0

6.0

5.7
0.5

36.3
3.7
9.2
6.3
3.3
2.0

1. 0
14. 7

0.4
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{1)A systeatic samplo of 1 cut of every 6 duaths ir the t..-yr, period.
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11. 1
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3.0C
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1.0
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1.0
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0.3
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4.3

4. 7

97. 3
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0.8
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2.0

3.0

1.o

3.0
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1.0
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1.0
0.3
9.0

0.2
1 7
0.5

1. .
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6 .3
1 7

8.0

137. 8

1.0
3.0

23.8

3.0
1,0

2.7

4.0
18. 0

21.0

6.0

3.0

2.0
1Lo

0.2

4.0
2.0

421

1. O
0.2

29. 5

1. 0
2.2
0.3

549

1.0C

4:6
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1. 0
2.0

24.7

10.2
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1.0

3.2
8.8
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4.0

1. 0

2.0
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34.7

0.2
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1.3¡ 4.31 14.0 44.5¡ 73.21 116.8
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1.1

7.4
3.0
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4.0
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SAO PAULO-DEATH RATES

Annual Death Rates by Causes per 100,000 Population in 10-Year Age Groups from 15-74 Years.
by Sex, with Age-Adjusted Death Rates in Sao Paulo. 1962- 1962

MALE FEMALE

15-74 15-24 25-34 5-44 45-54 55-64 65-74 15-74 1-4 25-34 35-44 45-54 5-64 65-74
Causes of Death y4e. .r. .s y y. s a y... y..c y.. ys a4i.4 5ra5r. cer re ya.6.e I yera

All causes 620.9 100.5 153.4 383.4 721.8 2059.4 5271.8 427.2 59.2 143.7 265. 511.6 1407.0 3433.6

Tuberulosis, al forms ......... 001-019 27.9 7.0 19.4 41.1 45.4 42.8 83.3 9.7 4.9 9.7 16.6 7.1 18.9 6.3
yphilis and its sequelae ........ 020-029 4.1 - 1.6 L 10.7 14.3 21.8 0.6 - - 1.1 - 5.1
Osher infectie and parasitic

diseases ..................... 030-138 10.9 5.8 6.4 16.4 17.4 21.0 11.7 9.5 3.4 9.5 10.2 7.8 23.9 28.

Malignantneplasms ............ 140-205 102.6 6.3 10.2 29.9 139. 450. 3908.0 95.9 2.7 22.5 61.11161.1 412.5 561.9
Malignant neoplasm sf buccal
cavityand pharpyn ........... 140-141 2.6 - - 1. 5.0 17.5 7.8 0.9 - - 3.3 3.0 6.3

Malignant neoplasm ofesophagus 50 8.5 - - 1.1 15.3 29.7 93.4 1.6 - 1. 1.3 9.0 12.1
Maliganast -espcasl 6 torasí-. 151 26.2 0.7 3.2 4. 2 21.8 112.4192.8 17.0 2.5 14.4 11.6 71.2 154.5
Malignant neoplasm of intestine,
exceptrectum ............... 152, 1523 4.2 - 5.8 15.1 49.1 5.0 - 1. 3.5 5.5 9.0 63.
Maignant neoplasm oa rctum. . 154 3.0 0.8 1.1 4.9 11.7 23.4 2.3 0.7 0.8 l. 5.0 3.0 18.
Malignant neoplasm of liver,

primary .................... 155. 1. 0.7 - - 1.5 2.9 15.6 1.1 0.7 - ., 3. - 6.
Mauignant neoplas of panreas 157 2.4 - 1.1 1.2 17.5 15.6 1.3 - . - 8. 6.3
Malgnant neoplasm of lasryn 161 4.6 -- 1. 7 37.9 2.3 -
Maignan-t neoplasm of trachea,
bronchus and lung,not specified
assecndary ................ 162,163 14.6 0.7 4.8 27.5 52.4 140.2 2.9 1.1 . 2. 2.0
Maignane neoplasm of breast... 170 - - - - 1 5.9 2.5 10.0 51.3 53.9 55.
Mal ignant neplasm of cerix

uteri ...................... 17 - - - 12.4 - 1.7 7. 7 23.2 62.9 56.3
Maligan neoaplasm of corpus
uteri ........................ 1721 - - - 3.1 1. 3. 18.0 25.0
Malignant neopiasm os other sud
unspecfisd parts of uterus .... 173, 174 - - .1.6 0.8 5.0 9.0

Malignant neoplasm oprostate 1771 5. 1 - 4.6 18.1 74.0 - -
Malignant neoplasm o bladder
and other urlnary organse ...... 181 3.6 - 4.6 20. 4 31.1 O. 7 1. 1 - 6.0 -

Malgnant neoplasm oft kin ..... 190,191 2.0 - 1.1 3.1 9.3 15.6 0.9 - - 1 .1 17 3.0 6.3
Malignant neoplasm of bone and

cnnective tssue ............. 196,192 1.2 1.4 - - - 5.8 7.6 2.1 1.7 2. 5.0 0.6 12.5
Lymphosaromsa and oter neo-
pinsms of lymphatic and hema-
topoiett system ......... 200- 23,205 4.2 0.7 2.4 4.5 4.6 16.0 15.6 3.1 5, 0 1. 5.0 12.0 -
Leukemia and aleukemia ....... 204 4.5 0.7 3.2 6.9 14.6 32.7 2.5 0.7 1.7 2.2 1.7 6.0 18.8
Alaloter ies... Remainder of 140-205 14.6 1.4 0.6 9.3 21.7 69.0 91.1 21 5 0.7 5.0 10.0 28.1 126.0 100.7

Benign neopleass and neoplasms
of unspecified nature .......... 210-239 2.6 0.2 3,.4 3.8 15.1 3.9 2.u 0.7 1.7 5.5 1.7 3.0

Asthima ........................ 241 0.5 - 0.4 0.48 0. 5.2 0.2 - 0.2 0.2 0.5 0.6
Diabetes mellitus ............... 260 13.1 - 0.6 6.6 8.7 47. 163.5 18.8. 1.0 2.2 14.9 88.3 217.0
Avitamsosis an d other defictncy

states ....................... 280-26 0.4 - 1.1 0.3 0.6 2.3 0.3 - 0.3 3.0 1.
Anemas ....................... 290-293 0.7 0.7 - - 0.5 2.9 5.5 1.3 - 0.2 0.2 2.8 6.6 8.1
Aleoholic psychosis, aloholism.. 307,322 12.2 1.3 5.3 23.3 15.0 32.6 37.4 1. 7 0.9 0.9 5.6 0.6 0.9
0thor mental, psychoneurotií and

personaility disorders .. 300-306, 308-321
323-326 0.4 0.7 - 0.2 - 0.6 1.6 1.0 - 1.1 3.0 5.1

Vascular lesions affecting entral
nervous ystem .............. 330-34 78.8 2.9 6.0 22.9 73.3 259.2 1003.0 61.8 0.9 3.6 15.5 73.7 219.1 730.5

Diseasesof c ircuiaory syt em.. .400-462 177.5 6.4 12.2 79.6 208.0 679.9 1814.4 128.9 8.1 28.9 58.1 126.8 403.2 1426. 6
Rheumaaic fever and chranic
rheumatth hear disease ....... 400-416 7.6 3.0 2.0 9.2 18.8 16.3 14.9 16.2 7.5 14.0 23.9 16.9 25.4 41.3
Artertísclerott heart disease,
incaudg ceoronary dsease .... 420 95.0 - 5.5 41.2 120.4 396.7 915.7 40.6 0.3 1.0 5.5 33.8 161.7 523.5

Degeneraive hear disease .... 421,422 15.9 1.7 .0 4.2 7.6 70.8 162.2 13. 1 - 1.1 3.3 4.5 29.9 222.7
Oher diseaseso heart ........ 430-434 17.8 1.6 1.3 10.4 19.4 54.8 193.9 15.1 0.1 4.6 10. 8 20.4 65.3 93.8
Hypertensive heart disease..... 440-443 28.0 - 0.3 7. 1 29.65 95.0 362.1 35.0 0.1 5.5 7.4 35. 6 101.5 467.2
Oither hypertensive disease ..... 444-447 4.2 2.2 3.7 3.8 12.2 22.6 3.7 1.8 2.7 7.6 9.0 23.8
Diseases ofarteries .......... 450-456 7.7 - - 2.3 7. 8 24.8 102.8 4.2 - 0. 8 3.7 4.8 9.9 45.7
Diseases f veins and other dis-
eases of circulatory system... 460-468 1.3 -. 1 0.8 2.3 20.2 1.0 - 0.2 0. 0.8 3. O. 6 8. 8

nfluenzaaad pasara r ...... 480-49 14.3 2.4 6.5 16.71 8.2 33.5 122.3 7.8 3.4 3.5 5.9 7.1 13.5 66.9
Bronchiti .a................. 500-502 25.1 1.4 0.4 - 22.1 97.0 331.7 8.4 - 0.6 1.3 6.6 41.3 90.7
other dieases of respiratory

system ......... Remainder of 470-527 3.8 0.7 1.4 0.5 3.4 30.6 3.9 3.0 1.4 1.8 2.5 5.0 6.0 12.5
Ulcerof storachsand duodenum... 540,541 8.6 0.7 2.4 8.3 13.7 11.4 86.4 2.5 - - 1.1 7.4 9.6 12.5
ntestisal obstruction and

hernia ................ 560,51,570 6.2 - 2.4 2.2 4. 9 25.1 60.0 5.5 0.7 0.6 - 4.6 15.6 76.3
Cirrhosls of liver without mention

of alcoholasm ................ 581.0 3.6 1.6 4.5 9 2 8.7 11.7 2.1 - 3.0 0.5 6.6 21.9
Cirrhosis of liver with menton

af aloholism ............... 581.1 17.6 0.7 4.8 24.4 22.9 65.2 81.8 2.0 2.5 4.3 4.1 -
Choleliiiasusand chleeytitis 584,585 1.4 - - 3.1 23.4 1.6 - 1.4 1.7 9.9 6.5
ithar diseases of digestive

system ......... Remainder of 530-587 9.5 1.5 4. 5 9.2 9.3 32.3 56.8 6.7 3.7 4.0 3.1 8.9 14.1 38. 8
Nephrisandep phrlt os ......... 590-594 8.3 3.5 5.2 9.1 7.9 22.1 32.7 6.6 4.6 4.9 10.2 7.0 9.9 11.9

yperplasaI of prostate ......... 610 4.81 - 1.5 11.7 89. 5 - - - -
Cthsr diseases f genito -urinary

system ......... Remainder of 60-637 2.1 - 1.1 3.1 9.6 17.9 3.2 0.7 3.3 4.6 8.3 0.9 2.5

Celiveries and complcations o1

pregnancy, childbirthiand the
puerperium h......... 640-65 - - - 7.5 5.0 14.7 11. 0.8 -
Abortion .......... 650-6S2 - 1.5 2.0 1.7 2.2

Other amslaithaictsa- - Fma-nderrof 640-69 - - - - - 6.0 3.0 13.0 9.5 0.8
sapoms, senility, and ill-defined
cnrditlons ................... 780-795 9.6 1.7 3.6 8.5 8.1 37.9 59.2 8.0 1.6 2.8 8.5 14.7 17.7 45.0

All other diseases .............. Residul 10 .8 3.9 4. 5 12. 5 15.1 26.5 44.4 11.0 8.61 7.0 7.2 15.6 33. 5 15.0

Moto r vehile aecidents ...... 10-2835 11.6 12.6 11.9 19.3 13.7 35.0 85.7 4.3 2.0 1.7 2.2 6.6 18.0 12.5
All other acecidents.. E5800-4802, 9840-962 23.7 21.6 18.0 20.2 7.5 26.2 71.6 5.7 2.2 6.6 4.1 0.3 11.4 4 9.4
Sascide esd self-iflictd

injury ................ E963, E970-E979 13.3 9.8 14.3 15.9 13.7 8.7 31.1 7.1 2.7 9.1 14.4 6.6 6.0 -
omieide and operations of
axe...... E 964, 965, E980- 0999 7.9 9.1 9.5 4.5 8.7 8.7 2.4 1.4 2.5 2.2 5.0 3.0

Age-adjUSted death rates



318 Patterns of Urban Mortality

DEATHS-12 CITIES

Deaths in 10-Year Age Groups from 15-74 Years, by Sex, with Weighted Deatlis by
Causes in 12 Cities, 1962-1964

MALE o s FEMAL.

15-74 15-24 25-34 35-44 45-54 T1 5-4 165-74 15-71 15-24 25-34 35-44
Causes of Doasy y.. yn o.s .... Le y*r ya . _ .r -r yj*ome Jarr

45-54 155-64 65-74
pr.

AH causes 24,366 1,536 1,960 2,753 4,342 6,857 6,918 18,932 1,112 1,568 2,109 2,991 4,970 6,181

Tubercuosis, alloforms......... 001-019 1322.1 124.0 1208.7 161.2 291.5 256.5 180.1 842.7 149.5 193.5 179.6 113.6 125.0 81.1
Syphilis and its sequelae......... 020-029 161.4 1.7 4.4 16.5 49.7 50.9 38.9 42.8 1.0 1.0 3.7 8.1 18.9 10.1
Other in-ective and paralili

diseases ..................... 030-138 437.2 40.3 75.4 92.0 102.8 80.0 46.7 347.9 45.2 63.5 63.4 57.1 72.6 46.1

Malignanoneoplas.s ............ 140-20514240.5 92.0 132.1 287.7 797.3 1508.0 1423.4 4 565.6 81.8 198.1 531.7 997.5 1442.8 1313.7
Maligoant neopla-m of bucoal
cavityandphar-y. ........... 140-148 129.3 - 1.0 14.0 23.6 58.0 41.7 55.6 2.8 2.0 1.0 10.0 19.0 21.5
Malige nneoplsmo ofesophags 150 190.8 1.0 9.3 41.7 67.3 71.5 74.8 - - 4.0 14.8 234.3 21.7
MaligoaTnt neoplasmof stomach. 151 87.5 .0 15.0 53.1 171.0 338.5 307.9 657.8 3.3 16.3 48.2 107,2 229.8 23.0
Maligoant neoplasm of intestine,
eept rectum ............... 152,15 171.4 2.0 70 9.2 28.8 56.7 69.7 198.7 1.0 5.0 11.0 29.0 60.7 92.0

Ma/ignant neoplas.m of rectum .. 154 144.0 3.0 4.0 3.0 28.0 43.0 62.8 109.0 1.0 4.0 8.8 25.0 31.81 8.4
Malignat neoplasm of liver,
primary .................... 155.0 101.0 5.0 4.0 11.6 19.7 30.9 29.8 68.2 5.0 3.0 6.1 10.8 16.1 86.8

Malignanq t noplam of poanreos 157 150.6 1.0 2.0 8.0 25.6 70.4 52.6 150.2 - 1.0 10.0 01.4 52.5 65.2
Mialignant neoplaom of laryn 161 1109. 2.0 6.023. 5. 2 1. 0. 11.7 - 1.0 1.0 2.7 6.0
Malignant neoplasm of traehea,
broncous and luno nol speci5ed
as secondary ................ 162,163 991.5 2.0 6.0 51.0 106.1 364. 322.0 190.1 1. 3.0 11.0 40.0 69.3 66.2
Malignant neoplasm of breast... 170 3.0 - - 0 0 692.3 - 26.0 80.0 210. 2 219. 1 156.6
Malignant neoplasm of eervlx
uteri ........................ 171- - - - 819.5 1.0 50.0 086. 109.1 227.4 115.3
M1lignant neoplasm of corpus
uter ........................ 172 - - - 127.7 - 3.8 5.7 26.3 42.2 49.7

Ma8ignant neoplasm of other and
unspeified parts of uterus .... 175,174 - - - .. . 60.6 5.0 6.4 5.2 13.7 12.4 17.9

Maligant neoplasm of prostate . 177 187.8 . - 1, 0 13.3 50.4 123. 1 - -
Maltignn t neoplasm of bladder
and oer urinary organs ...... 181 173.3 - .0 28.8 64.3 77.7 44.8 2.0 4.0 6.3 15.0 17.5

Maliqant neoplasm of skin ..... 10,191 44.4 2 .0 3.0 5.0 10. 13.7 10. 51.9 - - 9.4 12.2 14. 6 16.:
Mallofrnt neoplasm of bone and
o etive tissue ............. 196, 197 48.9 6.0 8. 95.0 12.7 9.2 8.0 49.4 8.0 4. 0 7.0 5.8 8.6 16.0
Lymphosarcoma and other 00o-
plo..r of lymphati. . d .ena-
topolelic yste m ......... 200-203,205 202.4 20.3 22.0 27.8 4 3.6 55.7 32.9 166.9 9.3 13.0 18.9 99.5 5.4 96.8
Leulema and aleukemia....... 204 4. 34. 18. 14. 0. 1.5 0.? 136.4 20.7 17. 21.9 21.3 27.0 28.
All ot eraites.. Remainder of 140-205 586.2 14.0 38. 1 66.6 122.0 194.9 149.7 899. 23.7 31.6 93.2 179.5 303.0 267.7

Benign neoplasms 00d neoplaoms
of unspeified nature .......... 210-239 66.1 8.0 4.7 7.0 14.6 22.6 8. 108.1 6.2 15.8 26. 22.7 21.7 15.7

Asthma ........................ 241 153.5 4.0 6.6 10.7 23.6 51.2 57.4 145.7 5.0 5. 16.2 1.6 0.6 48.
Diabetes mellitus ............... 260 486.2 5.7 18.9 32.0 93.1 163.8 172.7 648.4 4.0 11.4 28. 91.1 243.2 270.8
Avitomthosio ond other defliency

stntes ...................... 280-286 72.0 1.81 4.9 8.2 7.8 27.9 21.6 69.2 1.9 5.0 3.3 15.3 21.1 22.7
Anemias ....................... 290-293 35.1 6.01 1.2 2.5 4.0 9.8 11.4 859.1 .1 5.6 9.0 7.8 10.8 22.8
Alcoholií psyhosis, alcoholism.. 307,3221 97.9 10.4 58.71104.8 99.6 84.3 27.1 55.7 2. 10.5 17.1 13.1 8.0 4.7
Other mental, Psyhoneurotl ando

persoeellty disorders .. 300-306, 308-32
-323-326 78.4 4.7 11.9 18.7 12.7 13.8 16.6 92.1 5, 6 13.4 10.7 7.2 25.9 29.2

Vascular lesions e ectl0 g enta0 -I
0ouyeeo .............. 9019341219.6 22.9 50.1102.1 266.1 1575.6 902.8 1948.8 15,3 33.4 99.6 268.5 554.4 977.6

Diseases of lrculatort ysytem... 400-468 5795.8 86.7 150.3 391.1 997.8 2007. 52182.6 4264.9 83.4 176.0 296.7 550.0 1184.9 1973.9
Rheumatic fever and chronic
rheumatic heart disease....... 400-416 358.7 36.3 45.9 61.3 80.3 78.0 52.9 673.7 58,2 92.0 105.4 128.5 153.6 135.8
Arterioslerotc hearet dlsease,
in-cuding coronary disease ... 420 3388.6 4.6 42.6 187.2 608.6 1252.5 1298. 1560.4 3,2 8.6 66.4 163.0 470.2 839.0
-theerdthves horoleast ..... 42, 42 428.3 7.7 14.4 30.8 44.3 149.4 181.7 364.1 3, 0 5.3 17.2 40.7 91.51 206.4

Other dIsoesesof ler...... 430 -434 437.4 13.I 25.2 08.0 70.7 150.2 157.? 439.9 7,3 23.0 45.6 57.3 124.9 181.8
Oper.eesie 004-t dioeoe..... 440 443 655. 1 1.7 10.3 30.6 104.7 204.0 2 73.8 786.6 0,4 11.6 32.7 104.2 231.1 406.6

Othler hy.erebe dloeo..e.. 444-447 156.4 - 6.8 19. 7 92.8 54.0 43.1 149.0 1.5 4.7 7.6 26.4 45.5 63.9
Diseases ofarteres ...... 414516 1.2 1.4 2.0 12.8 06.8 97.21061.0 023.8 8.2 25.5 16.0 18. 44.7 110.6
Diseass of veins and oer ds-

eases of eirculatory system ... 460-468 60. 1 1. 3.1 10.4 1.4 12.2 19.3 77.4 1,.5 5. .8 11.2 22.2 30.4
Influenzaand pneumonrao . 4-9........ 0 500.6

[
24. 37.5 92.8 1084 11502 170.8 393.6 29.5 25.5 42.9 57.9 9.1 14.1

Bronchitis ..................... 500-502 627. 7 3.( 8.8 4.4 52.9 226.5 2321 29.8 3.0 6.819.4 22.6 82. 155.6
Other diseases of respiratory

syst. .or....... Reeaoder ol 470-527 284.7 10.8 15.0 20.4 37.9 88.0 112.6 182.8 13.2 12.0 14.6 21.6 46. 64.8
Ul-ee of croooh a-d d-oderor... 540,141 301.3 5. 12.9 24.1 71.3 80.7 107.3 125.8 1.2 1.4 9.3 19.5 40. 14.4
itestinal obstruction and

roa................... 5
6

a,56oo,570. 174.5 0.4 8. 16.8 24.1 55.6 63.2 221.2 7.7 14.0 19.5 20.0 77. 72.2
Cirrhosls ol liver thout mention

of aloholsm ............... 581.0 203,5 5.8 14. 8 21.9 48.2 61.0 51.8 198.5 7.5 6.9 21.7 40.0 59. 69.4
Cirrhosis of liver with mention

of alohlsm .. ... 581.1 [235.2 5.0 7022 53.4 '49.1 382.6 168.9 414.3 3.0 01. 100. 113.0 118. 47.7
SChoellllltsoc 004d holoyotlols 184,585 111.7 1.0 7.3 13.7 23.2 34.6 31.9 268.9 9.9 22. 29.3 44.8 74.2 88.0
Other diseases of dgestive

oyelcm. ......... ecRaodeo of 530-587 422.0 21.1 40.8 73.2 95.5 105.2 86.4 410.4 37.2 47. 48.5 71.1 101. 105.1
ephriti ad phros ......... 15930-594 315.3 31.5 43. 57. 58.3 57.7 896.9 368.8 66.5 38. 49.8 57.7 76., 109.6

Hyperplasia of prositate ......... 6 1032. 7 -4. 38.5 89.7 - - - - -
Other diseases of genito -urlnary

oyeSe, ......... leoa- dor 01 60-630 120.8 3.86 .0 15. 3 22.7 30.5 40.7 184.5 14.3 16. 35.8 34.4 35.1 48.1
Delveries and complications of

pregnancy, childbirthand the
puerperium ................ 8 595.0 13 .0 Z85. 171.3 5.0peerpeelco, .640-889 - - - - - - - -195.0 ~~~~~~~133.0 281.7 171.0 1.0 -

Abrortier..........- - - - - - - 201.9 58.4 101. 6 40.4 1, 5
fOorr ...olloOti 3o93.Oanoderol 1.63-3.1 74.6 184.1 150.9 3.5

Symptoms, senlity, and ill-deined
onditions .................. -79 45. 21.5 32.1 44.2 69. 141 6 516.3 390.7 26.7 06.6 43.6 60.4 6.5 16.7

AH oll oUer dlos~~eooas~eos .6 71. esd l562. 9 10.6 71. . 9.3 94. 1108. 90. 7 597.6 96.0 99.5 72. 7 84.8 115. 5 129.1
Motor vehlle accidents ..... E810-E835 1107.9 240.0 236. 220. 166. 14.9 99.0 080.6 01. 43. 33. 44.3 49. 4.8840:E8~~~~36. ( 22. 16.a 14589,020667.0 86 3.?4 . 9 8
Alh oler aeldec- .800-00E80, E84- 960 09.8 050.4 195.7 167.5 160. 167.8 121.7 325.6 50.7 44.0 45.7 39.9 72. 72.
Suclide and selí-infcicted

iojery ... 0960....... t 063, 970-10579 685.5 146.7 167.8 134.2 111.7 74.6 50.5 375.3 136.9 81.5 47. 5 41.0 45.4 23.0
Homicide and opera1ions of

war........9..... E964, E965, E980-E989 842.1 265.4 257.7 167. . 80.9 53.11 18.0 122.5 39.51 32.0 24.0 18.0 4. 4.0-~~ ~~~~~~ ~~ ~ ~~~~~~~~~~~~~~~1. -. ff 4. I

1



Appendix 13

12 CITIES-DEATH RATES

Annual Death Rates by Causes per 100,000 Population in 10-Year Age Groups from 15-74 Years.
by Sex, with Age-Adjusted Death Rates in 12 Cities, 1962-1964

MALE FEIALE

5-74 15-24 5-34 35-44 45-54 55-64 5-7 4 15-74' 5-241 25-34 35-44 145-54 155-64 65-74
Causes cl easi 4a.s yea$ cera 1 ye~s y..t 4 e y eare 1 yearse} s

Al causes

Tuberclulsis, ill fcsia ......... 001-011
Syphilis sd its sequelae ......... 020-021
Othce lofect lye sid parasitic
disease ..................... 030-13

Maignat n opla..s . ............ 140-20!
Malignat nceoplaum cf buscaS
caclty sud phary .......... 140-141

Maligsant _eopasms cf escobhgus 5<(
Malgnaost necplaes o f s tomach 15
Malignant oe-plaum uf nluestíes,

cecept ---tu ............... 152,15:
Malígnat ceoplassm of rec-um.. 15,
M6lignant cesplass of licer,
priary .................. 155.(
Malígigto neuplasm of p ancrecs 153
Ma.lguant ne cplasm cf larycu 16:
Malignant neoplasm uf trabcha,
bronchus sud lung, sol sp-cified

ssecsday.. . 162, 16:
Mallgnt oeoplasm uf brecst... 17(
fMfslgoaot ceoplas of ue ercos

Maligant neoplasm cf corpusuteri .................... .... 171

Malignsnt neoplas- cf other sud
sospeciecd pets ef uteros .... 173, 17,

Mallgusuc neopísce of prostate 17'
Mslsgusoc nocplase cf bladder

sud offihe - yuri orgns ...... 18
Malgoant cepiase of s'is.. 190, 19
Malcgoan seoplsmso of boce sud
cosecctie tdse . 196, 190
Lypphosarosma sud ohier ceo-
plaseis f lyphaifc sed hema-
topoletic syteme ......... 200-203, 200

Lc mla sud aleukem ....... 20,
An other sitee... Remainder of 140-20,

Becign nocplosms sud .ecpla-ss
of uns-peified su cre ..... 215

Asthma ..................... 24
Diabetes meltu ............... 26(
Auccuomthso susd other deficiecsy

s.tae . ............ : ..... 280-28(:
Aems ........... 90-o2 :
Alocohoic psychosis, alcbhollsm .. 307, 321
Other mestal, psyeonesuostic sud

pcrsoonalty disorders.. 300-306, 308-32]
323-32(

Vascular lesconse affecticg centraS
eous yste .............. 33-33,

Diseases sf circulator ey system .. 400-46l
Rbeusatcfever sud chronic

rhcum c hSearst di .......Oos 400-411
Artrlosleeotiúc heat disease,
inluding rcoro-ry discase .... 42f

Dcegeneratie heart disecse .... 421, 421
Offhe diseses heart ........ 430-43,
Hypertensi-e heart disese .... . 440-44,
Othie hypertensice disease..... 444-462

seasec of tceee ....... 450-456
Diseuase of ceois sud othce dis-
esce of circlatory csystce. 460-46!

Influenza sud pnuseumonia.... .... 493-49 0
Bronchiti s ..................... 500-50`
Othce di-seuss uf respiratory

yste. ......... Re iuder uf 470-5i
Ulcer cf stomach sud duoden. .. 540, 54:
Jntcstinal bstution acd

er ........ ....... 560, 561, 57£
Cerrhsis of lRcee --i-o u menti-o

of alcohli sm ................. 581.C
Cierhosís of licer wsith mesion

f alcoofls. ................. 581. 1
Chsolelithlsis nd cholecysutiti 584, 58'
Othie diseases o1 digestive

sysem.. Remeinder of 053-54:
Nephritis sud spbrosis. 590-54
Hpperplasla cf poste . ... 61
Othie diseases of gnnito -uricary

syst.e. ......... Remander of 600-63:

Deliveries und complicatons cf
pregosecy, childbirOa sd ths
pu-eperui... ...... 640-:68
Abortio .... 650-51
Offier ecm~lciaimos.Ffiemindersof 64O-65l

Symptoms, se-niit,,Ocd ill-defined
cnditíios .... 79-79 6

All oth-e diseases . Oc . . ...... Residual

Mutsr cehiclc accides . ...... E810-E831
All other cid-tdects. E300-R802, E840-E961
Suicide sud self-icflcted

injory ................ E963,E970-E97l
fociocfde sud operations of

war . .............964,0E965, E980-E990

*Age-Adjucted death rotes

697.21 147.1

37.6
4.6

12.4

121.3

4.0
5.5

25.4

4.9
4.1

2.0`
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APPENDIX 14

Annual Age-Specific Death Rates from Malignant Neoplasms per 100,000
Population in Four Broad Groups of Sites from 15-74 Years,

by Sex, in Each City, 1962-1964

1 MALE FEMALE
City amd Group of
Malignet Neoplasm-s 15-24 25-34 35-44 45-54 55-64 65-74 1 15-24 25-34 35-44 45-54 55-64 65-74

ears Years Years Yesars Years Years Years Years Years Ye ars Years Years

BOGOTÁ

Digestive organs ad peritoneum (150-159)
Rsspiratory system (160-165)
Breast aod genito-urinary orgms (170-161)
Lymphoma and leukemia (200-205)

BRISTOL

Digestive organs and peritoneum (150-159)
Respiratory system (160-165)
Brast and geito-uriary organs (170-181)
Lymphoma oad leukemia (200-205)

CALI

Digestive org ns ad peritoneum (150-159)
Respiratory system (160-165)
Brrast and genito-urinary orgas (170-181)
Lymphoma aed Isukemia (200-205)

CARACAS

Digestive organs aod peritonerm (150-159)
Respiratory system (160-165)
Bre ast ad genito-rinary organs (170-181)
Lymphioma ad leukemia (200-205)

GUATEMALA CITY

Digestive organs and periltoneum (150-159)
Resplratory system (160-165)
Breast aod ge ito-urinary orgas (170-161)
Lymphoma oad leukemia (200-205)

LA PLATA

Digestive orgas aed poeritoneum (150-159)
Respirat ory systm (160-165)
Breast and gertro-urlary orgars (170-181)
Lymphoma od leukemial (200-205)

LIMA

Digestive orgrns oid peritoneum (150-159)
Respiratory system (160-165)
Bre ast ad genito-urnary organs (170-181)
Lymphoma and leukemia (200-205)

MEXICO CITY

Digestive ore gs od perrtoneum (150-159)
grri..Mir. iry- (150-165)

Breast and grenito-i-ary orgas (170-181)
Lymphoma aod leukemia (200-205)

RIBEIRAO PRETO

Digestive organs nd peritoneum (150-159)
Respiratory system (160-165)
Breast aod genito-urinary organs (170-181)
Lymphoma and leukemia (200-205)

SAN FRANCISCO

Digestive organs ad peritoneum (150-159)
Respiratory system (160-165)
Breast md geniteo-mary organs (170-181)
Lymphoma oid leukemiía (200-205)

SANTIAGO

Digestive orgs nd per!toner (150-159)
Respiratory system (160-165)
Breast ad genito-irIary organs (170-181)
Lymphoma ad lSe kemia (200-205)

SAO PAULO

Digestive organs and peritoneum (150-159)
Respiratory system (160-165)
Breast and genito-u ary orgos (170-181)
Lymphoma and leukemia (200-205)

0,9 3,.5 21.5 98.7 345.3 511.9
-- 3. 15.9 48.7 138.3
1.2 1.8 6.6 28.7 190.9

9.0 3.5 5.4 14.1 28.6 69. 2

7.9 18.5 59.9 246.2 445.1
5.1 14.0 68.6 339.7 515.9

- 5.2 2.3 21.8 49.6 206.6
8.5 5.2 .6 8.9 27.9 44.2

1.0 1.2 17.6 75.6 186.4 549.9
- 1.2 2.2 15.5 41.2 122.8
- 1.2 0.5 8.6 52.4 112.4
4.0 2.4 5.0 10.7 14.0 23.2

1.8 0.8 16.3 62.4 208.3 583.7
1.- 6 6.6 64.3 114.0 237.7

- - 1.3 11.5 77.7 279.1
4.3 4.2 7.9 13.6 41.4 59.5

2.2 8.4 9.6 65.3 280.6 433.9
- 1.4 5.9 11.2 44.0 144.6

1.1 0.3 2.0 14.7 356.4 166.9
5.6 - 6.0 14.7 19.1 33.4

1.8 12.3 98.5 285.1 561.5
1.9 34.7 133.9 303, 0 482. 6

3.9 3.6 4.0 30.9 109.7 303.8
6.4 3.6 12.2 18.3 39.8 32.5

2.0 7.2 15.4 91.7 249.7 426.0
- 2.4 9.6 28.7 80.2 195.0
- 2.4 1.3 19.0 35 .9 93.6

5.9 10.4 10.2 17.9 36. 2 33. 9

- 2.4 15.3 42.1 80.5 252.3
- - .1 17.0 51.2 79.7

u. .4 o. 1 .1 OG.D l .
5.1 3.6 4.0 2.4 7.9 23.4

4.9 10.6 38.0 145.2 279.9 502.0
- 15.2 30. 2 141.3 100.4

- - 7.6 18.2 28.2 100.4
9.8 5.3 - - 56.5 67.0

9.9 65 6 195.8 398. 6
-- 10.0 80.6 194.0 278.0
- 9,9 15.9 50.4 147,3

- 3.3 27.5 41.0 77.3

1.4
1.4
1.4
7.0

1.4
0.7
0.7
1.4

6.4 83.0 80.5 271.9 551.1
- 12.8 36.9 153.1 195.7
4.9 4.3 8.5 35.0 159.9
3.2 4.3 17.1 23.7 40.0

4.0 12.3 55.8 211.7 501.6
5.0 39.7 95.3 150.3
2.3 13.7 50.1 106.7

5.6 4.5 11.5 30.5 48.3

1.4 4.0 22.3 58.3 301.4 526.6
0.7 3.0 3.2 7.3 22.8 19.8
3.5 15.0 47.5 80.9 155.0 135.7
2.8 4.0 8.4 14.7 40.5 17.3

-- 2.2 45.8 94.7 250.8
- 2.2 1l.9 33.4 52.6

- 16.2 29. 1 110.4 170.7 241.5
- - 13.4 8.6 16.5 48.9

0.4

2.4
0.9

3.1 15.1 67.4 83.9 278.7
1.0 - 7.5 24.1 23.2

18.8 74.7 156.5 246.8 178.0
- 3.5 7.9 25.5 19.8

1.8 2.0 15.0 47.6 194.6 274.0
-- 4.5 11.5 28.6 43.0

- 10.9 46.3 107.4 164.0 192.8
1.8 1.0 6.0 18.4 24.9 39.8

- 8.1 21.9 70. 7 176. 0 419.5
- - 1.6 3.5 10.9 38.4
1.6 9.9 41.1 112.9 184.5 159. 8
0.8 - 3.2 9.8 12.7 26.9

3.6 13.4 44.0 1561.3 342.0
- - - 2.6 11.8 56.0

2.0 10.8 28.8 108.5 181.8 263.5
- 1.8 5.8 6.6 26.2 45.5

2.9 6.2 15.7 55.3 196.2 330.3
0.3 0.8 2.5 6.2 20.9 66.8
0.5 15.6 57.9 136.3 263.7 339.0
4.0 4.8 6.2 14.4 29.9 31.4

- 9.0 39.2 117.6 273.8
9.0 12.0 34.3

7 _ 2. '- ..............

3.5 2.1 3.0 11. 26.1 17.4

26.8 35.9 159.4 195. 5
6- .7 9.0 39.0 65.2

4.7 53.7 62.5 101.5 195.4
1.2 4.7 - - 14.5 65.2

3.5 9.0 37.4 112.1 204.1
- 12.1 30.0 34.7 31.2

6.4 3.5 45. 3 88.1 135.9 263.3
9.7 7.0 9.0 21.4 23.8 52.7

1.1 - 8.1 78.7 218.0 555.7
- 1.7 8.7 32.4 47.0

0.9 10.3 45.9 98. 8 150.6 203.8
7.8 6.4 8.7 4.6 27.2 12.8

1.4 4.3 26.7 32.2 143.1 324.1
- - 1.1 8.7 12.0 20.0

- 7.5 25.4 91.1 202.2 144.4
0.7 6. 3.3 5.7 19.0 18.8

£ _______________________________________________________________



APPENDIX 15

Cancer Mortality of Males in Mexico City

The mortality of males from malignant neoplasms was unusually low in Mexico
City. The age-adjusted death rate per 100,000 population at ages 15-74 years was 62.2,
or only about one-half the rate (121.3) in the combined experience of the 12 cities. On
the other hand, the total cancer mortality of females in Mexico City (94.9 per 100,000
population), though lower than the rate (109.7) in the combined experience, was similar
to those in Bristol (97.3), Ribeiráo Preto (87.1), San Francisco (98.9), and Sáo Paulo
(95.9).

The remarkably low death rate of males in this city, if it can be substantiated, is
obviously an important finding, and the data therefore need to be examined critically.

Three main sources of error, singly or in combination, could have led to a spuri-
ously low death rate. First, the male population at risk might have been overestimated.
Second, the sample of deaths might have been biased in such a way as to include
female deaths at the expense of male deaths. Third, there might have been under-
diagnosis of cancer in males.

Mexico City was third highest among the 12 cities in total mortality of males. In
the tables of Appendix 13 death rates are given for 37 separate causes or groups of
related causes, in addition to malignant neoplasms. When the 12 cities are arranged
in rank order of male age-adjusted mortality, Mexico City falls in the upper four
ranks for 17 of these 37 causes, in the middle four ranks for 13, and in the lowest four
ranks for 7. There was thus no general lowering of male death rates affecting many
separate causes in Mexico City compared with the other cities, such as would be
expected if the estimated male population at risk was grossly inaccurate or the
sample was seriously biased in favor of including female rather than male deaths.
In addition, the routine tests described in Chapter II gave satisfactory results for
the Mexico City samples. The population base and the proportion of males in
the samples of deaths can therefore be accepted as being free from major errors.
The remaining possibility is that cancer mortality of males was unusually low because
of underdiagnosis.

In the following table, the observed male deaths from cancer in Mexico City
are compared with the number which would have been expected if thc mortality ex-
perience in thc combined material had applied to each of the six decennial age groups
of the effective male population of the city. For the 60-year age span there were
171.7 "missing" deaths from cancer among males in Mexico City; 45.3 of these
occurred in younger men and 126.4 in the age group 55-74 years. Two sites of cancer,
stomach and lung, accounted for 105.3 deaths, or 61 per cent of the total "deficiency,"
leaving 39 per cent to be shared by al other possiblc sites.

Stomach Cancer

The ratios are equally low in the two age groups of males. The values imply that
if underdiagnosis is the explanation for the low mortality, for every case correctly
diagnosed at least two cases werc missed. This seems improbably high, particularly
at younger ages. The low mortality cannot be due to more stringent criteria having
been adopted in Mexico City than elscwhere before the diagnosis of gastric cancer
was accepted. The fraction of the total mortality based on confirmed diagnoses was
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Observed and Expected Deaths of Males at Ages 15-74 Years by Site
of Cancer and Age Group, in Mexico City, 1962-1964

Observed deaths
Age group per 100

(years) Site Observed * Expected t expected deaths

15-74 All sites (140-205) 185 356.7 52
Stomach (151) 24 74.3 32
Lung (162, 163) 23 78.0 29
All other sites 138 204.4 68

15-54 All sites (140-205) 72 117.3 61
Stomach (151) 6 21.4 28
Lung (162, 163) 6 21.8 28
All other sites 60 74.1 81

55-74 All sites (140-205) 113 239.4 47
Stomach (151) 18 52.9 34
Lung (162, 163) 17 56.2 30
All other sites 78 130.3 60

Weighted deaths to n(arest integer.
t Based on combined experience of 12 cities, adjusted for age.

in fact lower in Mexico City than in any other city (Chapter VI). The age-adjusted
death rate from poorly defined abdominal malignancies (secondary liver cancer, car-
cinomatosis of peritoncum, unspecified digestive tract cancer) was 3.7 per 100,000
population (Table 52), and if all such deaths had been gastric cancers the death rate
would have inereased to 12 per 100,000 population, or to a level slightly higher than
the rate in San Francisco. Some of the deaths assigned to gastric ulcer in Mexico City
might have been missed cases of gastric cancer, since mortality from gastric ulcer
was above average. There were nine gastric iulcer deaths of males without adequate
confirmation of thc diagnosis. But even if all nine had really been due to malignant
ulcers, thc gastrie cancer death rate would liave been raised only slightly. Another
possiblc reason for thc low rate is confusion between gastric cancer and cirrhosis of
the liver, hecaunse the death rate from the latter causc was higher in Mexico City
than in any other city except Santiago.

'The basis for the diagnosis o1 cirrhosis is considered elsewhere (Uhapter iX), but
it may he noted herc that confirmatory evidence was not obtained in a substantial
proportion of cirrhosis deaths in both cities. However, the position in this respect
was rather better in Mexico City than in Santiago, although mortality from gastric
canccr in Santiago was over four times the rate in Mexico City. If, therefore, gastric
cancer was being mistaken for cirrhosis of liver equally often in the two cities, the
disparity between them in gastric cancer mortality would not be affected.

Females in Mexico City also had a low death rate from stomach cancer, the ob-
served deaths being only 38 per cent of the expected number based on the combined
experience, and the ratio of male to female mortality from this cause in Mexico City
(1.43) did not diffcer significantly from the ratio (1.64) based on the data of all 12
cities.

Lung Cancer

Thc level of mortality of males from lung cancer in Mexico City was similar to that
observed in four other Latin American cities (Bogotá, Cali, Guatemala City, and
Ribeirao Preto) and to this extent therefore is not remarkable.
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The ratios of observed deaths to deaths which might be expected if the rate for
the 12 cities applied are low in both age groups (p<0.01) but, as for stomach cancer,
they are similar in younger and in older men, 28 and 30 respectively. Since, in general,
the reliability of diagnosis tends to decline with increasing age, one would expect a
higher ratio in younger men if missed diagnoses were the explanation for the low
mortality. Again, as with gastric cancer, the value of the ratio implies that for
every case correctly diagnosed at least two cases would have been missed if the
death rate in Mexico City had in reality been the same as in the combined experience.
Mexico City was fifth in rank order of tuberculosis mortality among males. Since
there were 74 deaths from this cause at ages 15-54 years, the "deficiency" of lung
cancer deaths in this age group would be explained if one-quarter of the tuberculosis
deaths had been missed cases of lung cancer. However, in the older age group there
would still be a deficiency even if all the tuberculosis deaths were transferred to the
cancer category. The death rate of females from lung cancer was low in Mexico City
(2.2 per 100,000 population); however, several other cities also had rates of less than
3.0 per 100,000 population (Cali, Guatemala City, La Plata, and Sáo Paulo).

Sites Other than Stomach and Lung

Of the total "deficiency" of 171.7 deaths, only 39 per cent were due to sites other
than stomach and lung and nearly four-fifths (79 per cent) arose in the older age group.
Indeed, the ratio of 81 observed deaths to 100 expected at ages 15-54 years does not
differ significantly from 100 (p>0.05), but the ratio of 60 at older ages is unlikely to
be a chance result (p < 0.001).

When data for separate sites were examined in this latter age group, the only
notable findings were the following:

Observed Expected
Intestine, rectum (152-153, 154) 5 18.9
Lymphomas (200-203, 205) - 7.3

Thus, a large part (41 per cent) of the "deficiency" in older men was due to these
categories, leaving only 31 "missing" deaths to be shared between the 16 remaining
sites comprising this miscellaneous group. Eight of these-buccal cavity and pharynx,
esophagus, liver (primary), pancreas, larynx, prostate, bladder, and skin-showed
deficiencies of one or more deaths, which taken separately might all be attributed to
chance but considered together suggest the operation of some systematic effect. Some
of these being "inaccessible" sites, a degree of underdiagnosis in older men cannot be
discounted.

However, the mortality of females from sites other than stomach and lung in
contrast to that of males was not unusual, the observed deaths being 98 per cent
of the expected deaths based on the experience of females in all cities.

Evidence from other sources bearing on these findings may be quoted. Steiner (1954)
analyzed the relative frequency of cancer by site among Mexicans and Caucasians
based on a large autopsy series from Los Angeles County Hospital during the period
1918-1947. Although an autopsy series from a single hospital is inevitably subject
to bias, it may be noted that he found gastric cancer to be equally frequent in the
two racial groups and so were cancers of the pancreas and kidney. Esophageal and
prostatic cancers were less frequent among Mexicans. These results agree with the
present data when Mexico City and San Francisco are compared. Stomach cancer
was found to be relatively infrequent in 1,095 autopsies of males conducted at the
Hospital General of Mexico City, there being only 22 cases (8.9 per cent) out of 247



324 Patterns of Urban Mortality

malignant neoplasms (Brandt et al., 1959). This figure may be compared with 30
gastric cancers out of 150 neoplasms in an incomplete series of autopsies from the
material of six other cities during the first year of the Investigation.

Haenszel (1961), in an extensive analysis of cancer mortality in 1950 among the
foreign-born in the United States, compared Mexican-born males with white males
in the Standard Metropolitan Areas, which include San Francisco. Of the 11 sites
listed by him the mortality of Mexicans was relatively low for 7 and high for 4,
though only for rectal cancer and lymphomas were the differences formally signifi-
cant, there being a deficiency among Mexicans for both. For gastric cancer and lung
cancer the mortality of Mexicans in the larger cities of the United States did not
differ significantly from the general level. These results agree well with the com-
parison of Mexico City and San Francisco in the present material except as regards
lung cancer. Lung cancer mortality in the United States has doubled in the interval
from 1950 to 1963, and this fact might go some way toward explaining the only dis-
crepancy between Haenszel's results and the findings in this Investigation.

The indigenous population of Mexico is ethnically related to the Indians of North
America, whose low cancer death rate cannot be explained by deficient certification,
according to Smith (1957). Comparing mortality.of males among the Indians in 1949-
1952 with that of the white population of the United States, he found significantly
low rates among the Indians for all cancers, for cancers of the esophagus, intestines,
rectum, lung, and prostate, and for leukemia and lymphomas, but not for cancers
of the stomach or liver and biliary passages. Again, the findings agree with the results
obtained by comparing mortality of males in Mexico City and San Francisco.

It will be seen that the available collateral evidence supports the main findings,
which are (1) that mortality from cancers of the stomach and the lung was low
in Mexico City; and (2) that low death rates for these two sites largely account for
the low death rate from cancer of all sites among males. Furthermore, the evidence
from other sources agrees with the results of this Investigation on several points of
detail with respect to mortality among Mexicans being relatively low from other sites
of cancer.

The problem posed by the relatively low cancer mortality of males in Mexico City
has been considered at some length for two reasons. The finding, as has been stated,
is of considerable interest in itself. There is a tendency to overlook the fact that in
epidemiology what might be called the zero datum may be inherently as valuable
¿lb iiiiOiiii;uoiI Ui a flnvibe vItui4 n¿ u. Mlay CIassIe P1Aallnln¡í jJIUVa Cll i U Le DU.

Jenner noted the absence of smallpox among milkmaids (Dixon, 1962); Panum found
that Faroe Islanders exposed to previous epidemics escaped measles (Panum, 1940);
Snow observed that households supplied with water by the Lambeth Company were
free of cholera (Snow, 1936), and so on. In other words, identifying a population
group wherein a disease is unusual or absent may be as crucial an observation as
recognizing a group in which the disease is common. The data from Mexico City also
illustrate how difficult it is to makc this identification with certainty.
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Deaths by Month of Occurrence at Ages 15-74 Years, by Sex, in Ten Cities,* 1962-1964

Year and month Bogotá Bristol Cali Caracas Guatemala City
Male Female Male Female Male Female Male Female Male Female

Total ................. 1,628 2,001 2,547 1,715 1,676

1962
January ............
February ...........
March ...............
April ................
May ...............
June ...............
July ............. .
August ..............
September ..........
October .............
November ..........
December ...........

1963
January ............
February ...........
March ..............
April ...............
May ...............
June ...............
July ................
August .............
September ..........
October .............
November ...........
December ............

1964
January .............
February ............
March ...............
April ................
May ................
June ................
July .................
August ..............
September ...........

Year and month

Total ......

1962
January ............
February ...........
March ..............
April ...............
May ................
June...............
July ................
August .............
September ..........
October .............
November ...........
December ...........

1963
January ............
February ............
March ...............
April ................
May ................
June ................
July .................
August ..............
September ...........
October ..............
November ...........
December ...........

1964
January ............
February ...........
March ......
April ...
May ...............
June ...............
July ................
August .......
September ..........

1,622 1,700 1,299 1,793 1,629

78 86 (45) (28)
63 84 (47) (45)
58 92 58 59 75 83
69 85 74 48 90 72
71 57 65 71 72 53 75 64
68 67 66 66 74 61 73 77
67 66 72 71 76 49 77 70
63 71 71 87 73 63 66 78
62 67 68 56 68 52 66 83
76 82 105 68 58 82 60 56 75 70
71 72 109 68 66 63 63 48 79 57
66 101 121 96 80 68 70 59 87 70

70 89 156 121 80 72 71 58 75 73
61 73 136 77 56 65 70 48 67 60
56 78 159 97 63 53 77 47 68 70
59 83 106 78 66 58 72 59 67 61
76 83 85 62 60 58 64 60 59 59
83 95 87 63 60 56 72 63 78 67
68 119 87 51 69 68 81 50 76 66
68 91 84 55 65 79 79 64 67 67
68 94 100 73 66 65 76 52 72 65
75 81 91 64 82 65 68 62 69 72
67 93 113 57 58 75 67 51 75 61
65 92 141 66 81 58 72 41 85 64

136 94 101 83 (41) (18) 90
121 76 66 68 (10) (5) 82
83 72 85 69

100 66 72 66
83 71
79 57
96 69
90 62
79 52

La Plata Lima Mexico City San Francisco Santiago
Male Female Male Female Male Female Male Female Male Female

... 2,317 1,239 2,417 1,961 2,200 1,991 2,447 1,418 2,490 1,831

96 53 95 85
70 52 82 72
75 43 109 86 (69) (65)
90 48 84 73 (68) (53)

105 46 81 69 (69) (64)
109 44 109 87 (70) (60)
135 57 98 85 (75) (78) 114 75
107 54 110 87 (68) (78) 96 93
91 46 117 81 (72) (57) 95 76

104 49 115 87 72 99 106 51 86 76
85 55 109 76 94 74 122 65 84 79

109 50 94 82 103 91 105 64 102 70

88 50 91 74 113 78 114 72 106 60
82 36 87 83 96 77 93 60 89 57
89 49 98 87 115 114 117 60 78 60
85 48 88 74 113 81 86 68 94 76
91 61 111 83 103 88 108 69 127 67

124 60 103 88 95 76 76 56 158 95
111 71 124 98 93 71 102 62 141 106
132 70 110 78 86 114 103 48 106 88
102 44 98 81 91 81 95 56 112 74

65 36 102 83 111 106 104 46 107 79
84 51 96 81 94 95 102 51 86 87
88 66 106 81 118 102 106 78 89 86

133 100 94 69 115 61
79 89 96 46 83 54

133 72 98 71
98 56 112 77

100 57 98 81
97 50 114 83
88 61

102 50
100 51

*Excluding RibeirRo Préto because of small number and SRo Paulo because of break in sequence.
( )The numbers shown in parentheses are not comparable with those for other months owing to changes in sampling factors.

67
53
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Original Classifications and Final Assignments to 74 Causes of Death with
Changes, at Ages 15-74 Years in 12 Cities, 1962-1964

Cogot BnteoW CGal1
'cuse of dccli

cos1ios ... Addlsíoce Final 20l9aa IEcciolcr Additlo s Fial 9Sri28
1

q *0aE l 0í 600Add111 nc FInal

Total 3629 1281. 5 1281 1 3628.6 4262 921 92 91.C 4262 2 3298 1493.1 1492.9 3297.8
fective ard bIcasltec dlseoes 232 43.4 47.2 226. 8 34 9. 8 24. 9 49 1 412 96. 85. 4 401 4
Tbcn'olosts, íl f-orre 148 13. 8 16 9 150.8 6 21 2 3. 14. 5 31 7 287 40. 2 53. 2 00 9
SyphlIs of 'andi-oas-olan-sysíec 12 .72 1.4 117 9 32 1.2 65 14 5.9 5. 13' 6
Oth-nsyphls 6 18 o9 43 2 20 10 20 3 2.2 5.4 42
Teftas 2 1 0 1.0 2.2 - 20 3.8 1.0 172

hagae' di----c 2 0 09 2.0
0the- 63 24. 27.3 66. 0 5 2 0 4 2 7.2 88 44.0 22 2 66 2

fllgcact -n-pl-a-s 632 133 0 2 159. 1 653.9 1943 120.7 1919 1118. 1 582 188. 3 218.1 611.
B-ccal c-ey acd phary-, 5 12 25 62 4 14 2,4 14. 7 13 4.0 70 16, 0
Escphalgos 24 12 7:0 296 30 55 30 215 7 2.0 4' 3 .3
Síccsch 195 1 627 '6. 9 213.2 115 2 22. 5 1293 122 18.2 24.3 1293
fceesítics,e.c.pt --ec-m 12 42 4.0 1.7 29 12:0 14. 0 61.0 20 98.0 298 14.9
Rteceo 9 20 6.2 62 8 18 65.8 4 2.2 20 4.0
Li-vcnlpniaaeyl 9 .3 6.6 149 0 10 30 40 2 ' .0 9.5
lalccce 24 412 2.2 22.5 36 3.0 13. 7 427 14 4.2 4 9 142
Othcracd csp-cficd digccticccrgas 32 13.7 92 221 25 7.5 7.5 25, 0 54 23. 8 208 410
La.ry_ 3 1- l 0 490 8 290 1.0 2 51 1.0 2.0 6.0
Tea-tca, 1cg acd b-c-hoc 30 627 29 8 267 723 34. 2 293 7 " 19.2 4.0 30. 3

theseeesaFeaeeycysfec 9 1-yy t3 20 9.0 2 20 37 407 ¿ 10 i 3
Eneasí 24 - 70 O0 123 9 75 1269 29 - 125 42
Ocervicostei 41 1 0.5 21.0 61.2 5 19 20 210 76 3.8 04.' 1569
Co- ccícnli - - 12.8 128 6 5. 11 - - 02 0.2
Ut---c,cfhcnacdcspcdlcd 35 266 01 93 9 89 - 1. 49 45.2 29 5.2
Peosfa1e 2 2.2 - 9 6 3' 5.2 4.8 31.8 7 3.6 36 6.9
Othc gcetal 18 3 39 18 0 49 3.6 63 48.5 6 7.5 8.0 26.5
0ldeey 6 L0 1.2 62 24 1.3 40 16. 7 3 0.9 2.3 4.9

Blde 10 1.0 30 1'.0 31 2.6 4.0 32' 9 4 45 13. 5
Othc n y gacs 2 - - - - 1 '- L- 1. 1 :0 5 1.5
21d 11 1. 4.2 14.2 9 19 02 9 8.2 5 3.0 2. 4.9
Brai a d ne--o- yctcc 14 3.0 10.2 21 2 25 1.0 192 43.7 4 1.0 7.0 20.90
B.ce adcceofc- efíscoc 10 20 20 109 3 2.0 40 9 38 4.1 9.3
OsOe, acd caapecfai.d 51 429 49 14.2 42 293 90 256 59 32.2 24.2 42.
Lycphsoea-.a and othcn ceopl.s-
cf lycphtic scytec 35 4.a 7,0 37.5 33 S3,3 12. 6 42.3 12 290 10. 7 20. 7

Le-decfoed .aleolcek o 25 9. 0 4.2 235. 25 39 0 1.0 23.0 12 2.0 2.2 120

Oaediovaecalan dsca-ee 12526 489.52 44' 2 1183. 3 2 02 479 3 370.1 962.9 902 388. 9 594 8 907. 9
Vac'lae lesfeas adfecttcg ceded~i

sce'ccc cysíece 1257 25. 5 48. 2 279. 7 507 505 6'9.0 525. 5 221 28.2 48 2 241.9
theca tcffcean 7 9' 205 149 1 10 0.3 00 ' ' ¿.0 ¿.0

Oteoncl nhcecaí2c h-ant dbe-ace 95 6. 7 50. 0 118 3 82 11. 8 21.2 96 5 57 22.2 17.0 51. 6
Areflcc'lcncsc Oe'f- desease,

inclodina ccneaany des-a-- 246 32. 0 94 6 308. 6 957 120 5 229. 6 986. 1 255 93. 5 37.6 199.1
Checf -edccaeditlfled othe,

ey-cffdeao dene.tcc 62 33. 2 57 5 86. 3 132 92 5 22. 8 61 3 41 29.5 16.9 28.5
Odie, d -e-aecccaccs 324 204.1 49. 6 149.5 62 45.5 325 49 7 121 69. 06.6 152.9
iypce...salo. hle.. descase 109 62 0 97. 0 145 9 140 6.9 93 5 124: 7 68 26.7 129.5 170.8
Odthe hypede'fcel diaoases 45 37. 1 11.7 19. 5 32 25. 0 9 2 16. 41 39.0 14.2 17.2
D ecasea cf thc oeteri.e 84 61. 0 19. 0 42. 9 111 57. 2 26. 7 90. 5 95 70.2 15.4 30.2
Dfeca-es cf fhe ceina cad oth-e

diaeaoesc- f clclcny sy yeete 27 15.3 8.6 20. 3 44 '26.5 5.5 23.90 13 20.8 4.0 6.7

Dfea-e- cf dic ncspinascny syt.ec 295 152.4 129.1 2 271. 8 526 192.7 265.6 508. 9 156 87.1 86.4 155.3
Acth.ea 21 27 11 5 29. 8 20 5.7 9.7 54.0 39 2.5 24. 5 47.3

100 31. 7 49.2 127. 5 162 106.90 11. 8 706 61 36. 29.5 41.7
B-ccltls 29 9.3 47.0 66. 7 294 í51 8 157.1 369. 3 16 0.8 12: 9 28.0
Othe- 145 108. 7 21.5 5'. 9 42 19.5 17.0 44.8 49 35 3 24 69 3.3

Die---es cf dc digeeftie syfecc 290 86 9 94. 3 297. 4 119 23.4 32.9 128. 5 219 86. 6 78.8 211.6
nlccci t ---achca d dcoYecm 55 92 13 0 59. 6 40 8.2 9.4 41.0 26 8.6 4.8 22.9

Clnbhein of líie, dithcot .- tí.o
cf acelcellocc 51 08.90 8.3 31.3 14 5.2 2.5 11. 5 66 39.0 27.0 34.0

CiehoSis cf Ideen clthh icoholls 5 ' 26.9 321.0 - 6.8 '.8 10 2.0 15. 8 23. 8
Othe- 179 50. 7 47. 0 175. 3 65 10.02 14.2 69.0 117 36.2 51.2 132.0

ftte.nal c_ e 49 3.9 27.7 63. 8 1 - 1.0 2.0 76 10.90 30.0 98. 0
Abonflta 8 12 16.27 23.5 - - 31 55 10. 1 35. 8
Othde cae.pfcacti.s cf peg-ac'y,
clehdbth cd pop-e 32c22 ' 20 '1.0 40. 3 1 Lo 1.00 Z. 47 4.7 19. 9 62.2

Accídesís oed volclca' 405 153 3 093.1 514. 8 217 9.1 9.4 217 3 514 373. 0 376.2 517 2
fdtcncch=cle acc-ddcss 90 4 0 62.5 154. 5 88 3.8 9- 84.' 3 100.0 113 0
Al. th-e -.id-e l . 2421 144 3 25.1 122 8 54 5.3 6.1 54. 8 510 373.0 15.2 192 7
Sfctde 37 1 9 57.0 93 0 72 5 3.3 35.3 113.5 123 5
Hecelclde 100 40 48.5 1445 3 - - 3.0 1 1270 128.0

Rema...le 438 015 2 283 9 4066 1250 96.0 121.3 575. 3 432 293. 8 229.2 394 4
Beeigeeasd asep-cfiedaccpla--- 22 14 3 4.0 1': 7 24 10.3 2.6 6.5 54 22.9 3. 24.3
OInbeiccacel.ttí 56 11.7 7.5 51. 8 36 10.2 19.7 45. 5 47 15. 3 12. 8 44.5
Ohe- Ulle'gfc, ecdoe'ce, .ccíbcoc
ad so tftiet dí-eases 29 23. 8 12.0 27 2 10 3.8 10.6 16. 8 33 167 16.7 33.9

A...¡..c 19 13.2 5.0 10.6 9 2.8 4.1 10.3 19 15.0 5.8 9.8
Oth dienseasc. .c blood as blaed-

f--ecinge-gas 2 1.5 50 5.7 4 0.5 1.23 4.8 4.0 19 3.8
Atcchcllca asd al'hclo pcychsle 4 3.2 0 5 73 .- . 1. 2 1.2 9 1.0 8.5 13. 5
Othdien e-al dic..de-s 7 7 d 5.9 5 0 10 4.5 12.8 23. 7 4 2.3 9.0 2.7
Mcltiple ece.osta 3 - 1.0 4 0 7 0.9 0.3 6.5
Othde die-a-e- of cncas eytcc-
a-d aecn.. a, 44 10. 7 00. 2 43. 5 40 5.9 16.3 51.3 50 12. 2 21. 5 59. 3

Nepf't¡s ced -e-phee 97 24 3 76.6 249. 3 27 15.2 3.5 15.3 81 57.0 16. 3 40.3
Hypecplacincfl p-stafe 7 23 6.6 loS3 7 4.2 4.5 7.3 5 3.9 6.8 86
Othen - lceases d f-os- loc..oyí yemlct 42 27: 8 16.8 31 9 30 22.7 11.0 28.3 38 25.5 21. 4 34.1
DIOeascscfedk¡a.dcclluclcns tso 5 3.0 ' 2'.0 5 2. 1.0 4.7 12 3.8 7.5 13. 7
Ofaseases 'f th.c, c1,aO "egase 'f

ec -enest 21 127 3.0 11. 3 20 3.5 13. 4 30. 2 9 6.95 7. 2 8.7
coagenfnl ealdcecofles of oleo.
fceyeysfct- 12 2.0 2.2 2112 6 2.5 3.0 7.0 2 - 2.7 4 7

Oth-eccegesled ma-dceaaflose 2 1 0 2- 1 0 7 L9 8 5.0 1 2.0 1 5 1.5
Sy.ptcm, fechíe fo caedeccaeccbct

asd tyaphltíc aytiee 32 31.0 0.2 0.5 2 1.3 2.0 2.7 06 54.5 1. 3.3
Othfe eycstcec asd O1-dOelted

diseasee 35 35.0 '00 220 6 5.5 7.9 8.0 43 33. 5 81. 8 91.3



Appendix 17 327

Original Classifications and Final Assignments to 74 Causes of Death with
Changes, at Ages 15-74 Years in 12 Cities, 1962-1964

'aCurndaoaracas Guatemala City La ataCause of deabh
Original Exdidinta Additions Final Original Exclusian Additions Firal Original Exelaston Additions Final

Total 2999 809.5 809 6 2999.1 3422 154562 1545.4 3422.2 3556 1021.2 1021.3 3556.1

ete and paresiti diseases 176 38.3 41.8 179.5 271 67.0 104.5 308.5 84 14.5 35.4 104.9
Terelst l faorms 79 12.2 7.7 74.5 190 27.7 58.2 220.5 45 4 7 15.5 55.8

yhla --ardlonaealareyalea 33 6.7 10. 5 36. 8 5 3.5 3.2 4.7 6 3 8 7.3 9.5
thersyphlis - - 0.2 0.2 2 1.0 - 1.0 8 0.3 1.1 8.8

Tetans6g 2,0 - 4.0 1 1.0 1.0 1.0 2 - 2,0
.aga' disease 26 1. 7 4.5 16.8 5 1.0 3.5 7.5 2 - 2.8 4.8

ther 32 3.7 18.9 47. 2 68 32. 8 38.6 73.8 21 5.7 8.7 240

gatneoplasms 661 125.3 142.0 677.7 513 154. 3 240.3 599.0 987 104.9 137.8 1019.9
---alon-ty ad ph.ar,- 20 0.2 4.0 23. 8 8 2.0 5.0 11.0 16 1.0 5.2 20 2

tsphagta 17 2.5 2.3 16.8 13 3.8 3.0 12.2 40 2.7 3.0 40. 3
113 12.2 7.7 108.5 39 30.3 54.5 163.2 110 8.2 15. 116.5

etinesxept e trtua 20 4.3 4.0 19.7 12 2.O 4.7 14.7 63 6.3 5.3 62.0
eta12 1.0 1.0 12.0 9 1.8 2.0 9.2 31 1.0 4.0 34.0

le (pimary) 6 2. 10.3 3.5 10 5.0 0.7 14.7 15 2.3 7.3 20.0
nr eno ~21 2.5 0.8 1905 17 5.5 10,7 22.2 39 3.0 3. 8.3

tO and unsapeified digestive rrgats 61 24.7 4.7 41.0 56 24.8 24.6 55.8 59 17.3 7.3 49.0
e0 lo: 1 10.0 7 - 6.32 2.2 23 2.0 3.7 24.7

ranhen, d b--dr ~nn 76 4.0 5.3 6. 5 19 5.0 7.2 21.5 214 8.7 13.4 216.7
tsinere -re-ptrainry eystea 4 0.6 3.6 6.8 4 0.2 1.5 5.3 13 3.0 3.0 13.0

Breast 44 - 5.2 49.2 26 1.0 8.0 35.0 78 8.0 86.0
Cervi dteri 47 2.0 23.8 68. 8 39 1.5 45.3 82.8 18 9.2 27.2
Corptrttert 4 1.0 6.0 9.0 1 - 63 7.3 15 0.2 13.2 28.0
Uters., other and unspecified 2 26 5 0.3 1.8 24 22. O 6.0 .0 21 1.0 0 1 .0
Pernote 17 3.2 5.2 19.0 12 2.8 4.0 12.2 24 1.0 3.5 26.5
Other genital 22 3.3 8.3 27.0 14 1.8 8 1 20.3 28 1 8 7.3 33.5
Kidney 2 0 - 2.0 5 2.8 3.1 5.3 13 1.0 3.2 15.2
Bladder 11 0.8 5.0 15.2 8 2.0 50 11.0 54 3.5 4.7 55.20~~~~~~~~~~~~~~~~~~~~~~~~~.78 55.2
Other uranary ongans 1 0.2 1.0 1.6-
Skin 13 4.5 4.3 12.8 7 - 2.0 9.0 5 1.0 0.2 4.2
Bran and nervous system 8 2.0 90 5.0 7 - 6.7 13.7 21 0.2 - 20 8

ead-n--tinnaenííe-ttssge 10 4.0 1.8 7.8 3 1.0 1.0 3,0 15 7.0 - 80
Othier and unspefied 40 19.7 10.9 01.2 39 32.7 6.9 13.2 18 10.5 8.3 15.8
Lymphosargoma and oier neoplasms

of lymphatic system 27 1.3 9.5 35 2 15 3.3 6.3 18.0 30 2.5 6.0 33. 5
Leukemia and aleukemai 25 1.0 1.0 25.0 17 3.0 2.2 16.2 25 1.7 3.0 26.3

Cardiovascular diseases 969 268.7 224. 4 924. 7 519 231.2 300.0 587.8 1204 425.4 436.4 1315.0
Vascular leseons affecting nentral

nevos system 200 29.2 34.0 204.8 149 32.8 58.8 175.0 384 51.9 46.4 5 378.5
iRhelegattfnene 2 - 1.0 3. .0 1 1 .0 4 2.7 1.5 28
Chegttl rhegetrin h.ear d--e-.e 27 5.7 8.4 29.7 43 17.7 47.4 72.7 37 6,0 19.7 50.7
Atrteriosleretic heart dasease,

inoludinq neonary disease 394 66.0 31, 7 359.7 89 17.8 26.6 97.8 382 58.0 107.3 441.3
Chroctt -t-ooardític tod gther

myonardtal degenera tion 140 52.3 55.0 142.7 62 34.0 38.7 66.2 113 66.7 54.7 101.0
Other ala-aseo ot aran 55 31.0 23.3 47.3 80 58.3 61.1 82.8 84 59.7 46.9 71.2
Hypertensive heart disease 38 10. 3 49.3 78. O 27 18.2 37.9 46.7 52 18.0 125.0 159.0
Other hypertensive dlseases 48 33.2 3.5 18. 3 34 24.5 11.7 21.2 106 76.2 20. 4 50.2
De---e f thniie t-riere 56 36.8 13.5 32.7 26 20.2 9.4 15.2 122 78.0 11.5 55.5
Di-e-.es tine orine ad other

dite-aes tf otoalttor.y ayetre, 8 4.2 4.7 8.5 8 6.2 3.4 5.2 10 8.2 3.0 4.8

iseases of the respiratory system 147 77. 5 63, 0 132.5 221 160.9 58.4 118.5 161 79.2 85, 3 167.1
Asthma 23 1.0 30.7 52.7 20 11.0 9.2 18.2 22 5.7 15.9 32.2
Influenza and pneumonia 66 38.2 4.9 32.7 149 106.3 21.1 61.8 41 17.5 15.7 38.2
B-nt1ti5s 15 5.5 1.8 25.3 10 7.8 9.5 11.7 28 10.3 43.5 61.2
Other 43 32.8 11.6 21.8 42 33.8 18.6 26.8 70 45.7 10.2 34.5

iseases of the digestive system 201 70.2 72. 1 202.8 689 513. 3 163 0 338.7 241 73.3 92.6 260.3
Uler of stomath and duodenum 18 3.2 6.7 21.5 18 7.0 98.2 20.2 35 5.5 8.2 37.7
Cirrhosis of liver without mention

cf alkohtoaa1 80 41.5 6. 5 45.0 103 69.0 20.0 54.0 46 40.5 1.3 6.8
Cirrhots of lver with ailcoholism 8 1.3 32.5 39.2 28 12.0 68.3 84.3 33 2.5 52.5 83.0

GinOth~~~er ~95 24 2 26.4 97.2 540 425, 3 65.5 180.2 127 24.8 30.6 132.8

~Mas~eenal ~anes 34 2.7 15.2 46.5 45 2.5 24,3 66.8 12 - 5.9 17,9
Absrtnl 17 - 4.7 21.7 18 1.5 15.0 31.5 2 - 2.2 4.2
Other complications nf pregnancy,

childbirth and puerperlum 17 2.7 10. 5 24.8 27 1.0 9.3 3.3 10 - 3 7 13.7

Aroidecis asO ntríenor 480 109.0 121.7 492.7 536 113.3 107.9 530.6 251 49.8 51.2 252.4
Motor orotole a---ld--s 77 - 19.7 96.7 89 2.0 77.8 164.8 77 21.0 98.0
All other accidents 195 104.0 13.8 104l 8 220 108. 3 21.3 133.0 100 48.8 10.0 61.2
Ucltd. 62 1.0 32.7 93.7 88 2.0 2.0 88.0 57 1.0 12.0 68.0
H..Inide 146 4.0 55.5 197.5 139 1 0 6.8 144.8 17 - 8.2 05.2

Reaader 331 117, 8 129.4 342.6 628 302.7 547. 0 872.3 516 274.1 176.7 818.6
Beaign ad unspecifed ne2plasms 2 12.0 10.2 20.2 24 16.2 74 15.2 22 12.7 4.2 13,5
Dlabetes mellitas 83 11.5 35.5 107.0 83 13.3 35. 1 104.8 98 18.5 34.0 113.5

Other allergic, endocrine, metabolic
and nutrtional diseases 8 3.8 1.8 6.0 71 43.5 50.3 77.8 10 4.3 1.8 7.5

Acerino 3 1.7 1.9 3.2 35 23.7 8.2 19.5 6 4.0 2.0 4.0
Other diaeases of blog asO blad-
frtgorgrng 7 3.0 3.3 7.3 2 1.0 1.7 2.7 3 2.0 1.5 2.5

Alogholism asO alcoholon pgsyhoast 10 1.7 2.9 11.2 93 11.5 67.3 148 8 16 3.5 14.0 26.5
Gihee tental di-ordees 7 1.3 3.6 9.3 5 2.0 27.5 30.5 12 4.0 5.2 13.2
Multilple scle is 2 0.3 - 1.7 - - 2.7 2 7 1 - - 1.0
Other diseases of nervous system
and sense organs 42 15. 0 11.7 38.7 60 17.7 49.2 91 33 7.2 11 7 37.51~~~~~~~~~~~~~~~~3 7, 25 11.77 3?.

N.epsiii r"ad realmcci 53 13.8 9.0 48 2 58 25.5 19. 7 52.2 40 20.0 8.3 28.3
Hyperplisa of pstate 4 1.0 8.3 11.3 5 6.5 11. 5 9 0.8 7.1 15.3
Other dises . ...a f... .inarytsyc.a 29 14.0 5.5 20.5 21 13.8 18. 5 25.17 29 4.5 11.3 5.8
Diseases noftard oelolalo tscor 5 3.0 1.0 3.0 14 7.2 60 12.c 6 2.0 3.2 7.2

Dlseases of the tones and organs of
Cg ttott gm 8 4.3 3, 6 7.3 t 10 2.7 8. 2.3 5 1.510.3--- ---t 8 .3 S .35 1. 5 6. 8 lo

Congenlaf malformacloets af circu- 5 LI 3.0 7.0 2.8 2.6 58t.1.7 2.5 5.8 5 1.8 2.8 7.0
U.,At.1~~~~~~~~~~~ ~~~~~~~~~~~~~ 2: .8 7 , 4.87 -tl.,y syítem 48 4 8 2 1 2.2 4.2

Sycpltoms referable to cardiovascular
and lymphati c system 1 5 . .asO lyapIatfyct~ -d17 15.7 1.9 3.2 80 73.8 20.0 26.2 222 162.3 2.8 42.5
Other sypio ms and it.-deftned

done=ses 21 12.0 25.0 34.0 62 49 0 200.3 213.3 6 4.2 590 61.0
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Original Classifications and Final Assignments to 74 Causes of Death with
Changes, at Ages 15-74 Years in 12 Cities, 1962-1964

blmu i 1 |exlco it7y Ribeir
Ca o death 0r4101e Fololonr Addloio.s Final 1 OrIgInal 1 E - dilo [ Piral Ora[io

ao Preto

Adldtions | Final

Total 4373 1212. 4 1212.3 4377.9 3141 1379.9 1380.0 3541.1 1016 344.4 344.3 10515
Inleclíne cod par'ílílo dlneasea 54' 56.1 49. 5 655. 4 222 49.2 68.4 241.2 201 32. 6 24.57 193.

Tobeor'loae, alfcrí- 162 31.3 44.0 074.7 131 16. 5 30.7 141.2 32 1 2 7.1
íyphlOa of oardlooaíoular sytele 11 1 3.1 4 0 11. 5 9 2.8 4.8 11.0 6 2. 8 2.0
Oher- yph¡lls 6 2.0 1.0 1.0 11 4.7 1.2 12.1 2 L0 1.0
Telam 7 1.15 5. 2 1.5 3. 2
dagas.' di.SeaSe - - 30 26.3 26
Other 16 17. 8 20. 5 58. 7 68 25.2 26.2 6.0 9 60

Maligaaí n-oplas-s 949 234. 1 254. 9 969.8 523 126. 0 161.6 558.6 165 34 6 49.1 130
B-o'aloao-ty -d ph-arYm 14 6.0 20.0 9 3.70 2. 8.0 4 '.0 6
Esopllgo 21 6.0 4.0 19.0 7 LI0 2.0 8.0 6 8 0 2.0 8
Sto---l 189 23. 7 2 .0 134.3 59 19.2 3.1 47.3 0 0.3 0.1 413
lnleírtaeí, ea'opoep eotom 31 6.5 48 333 10 4 5 .1 16.3 6 2.0 8
R.eonm 13 0.1 6.2 18.7 11 20 2.7 11. 7 3 L 4
Lioer (prlmary) 18 4.6 22.3 30. 5 4 1.1 3.1 6.0 2 1.1 . 40
Pa--eas 26 8 6.3 '0.1 32 10.3 5.0 26.7 8 2.3 1.
Other md aaopeolfiod dígeítive oa-e 73 41.0 8.5 40. 1 58 8.2 20.0 70.' 14 8.1 1. 7 7
baryrm 6 .0 2.0 7.0 10 LO 2.0 1.0 7 - 23
Trarima, 13r9 md br-n-h 80 3 7 3 13. 6 86.5 53 6.5 5.2 32.0 12 0.' 1.7
Olherefr-pi-ralorynystnm 6 2.6 2.0 5.2 4 0.1 1.8 2.3 1.5 12
Brelt 6'1 2.0 6.2 73.2 38 0.1 6.6 44.2 1' 13.0
Cer_¡. 1erl 82 07 06.7 158.0 64 1.0 45.2 108.2 5 4.0 8.7
Cor-o ler í 4 1. 0 4. .0 4 LO 2.0 5.0
Ulerost oler eod ~mpeollled 61 65.0 2.3 8.3 '7 32.0 3.' 8.2 5 .0 10 1.0
Posmte 11 1.1 2.3 0.8 6 30 7.7 7. 2 1.0 3.0
Othlergeni.al '0 10.0 8.2 28.2 22 1b7 4.0 24,3 1 1.0 1.0 1.O
Kideey 14 '.2 17.' 9 1 0 2.0 100 -Bladder 12 1.0 2.3 13.3 10 2.0 3.0 lLO 4 - .0 51.
Other urlaaryorqaos 1 - 1.0 0. 0.O
ISla 8 0.0 Lo0 6.0 7 2.1 1.0 5.1 3 2.0 LO

rain od loervoos eysíem 12 5.5 4.2 13. 2 00 2.2 5.7 13. 7 3 1.0 6.0 8.0
Poee ad oon-eotle tos-- 7 1.0 9. l2O 1 8.2 11.7 2 5.5 2.1
Other -d m-ep-pIfied 56 42.7 14.0 34.23 27 21 2.o 22.1 12 0.0 1.3 3.3
bymplosar'ome aod other leoplasme2
oflyaphatilsyelem 39 0.0 li. 7 48. 7 18 2.3 3.6 10.3 1 - L3 3

baolkemia. -d alínm-a 44 2.6 4.3 45. 5 22 2.5 2.8 22,3 2 2.0 7.0

Cordloeaeoolar diseases 1092 312. 5 399.6 1179. 1 904 341. 5 423.7 966.2 331 125 8 138.2 343. 4
Vasoalar leelso. edfeoSllg osalral

enr ons -yelem 341 28. 5 87.3 400.0 243 44.8 88.4 264 6 103 12. 5 5 7 126.2
Eheomallo feeer 1 3.1 4.2 6.7 10 7. .0 11 7 -115 1.2z_..,:Yt 2 7 l: 7~~~~~6 :t 35 7 12.Chrooío ríramolí' Seant dlsroal 59 7.8 28.3 09.5 240 25. 7 90.7 201.0 2 .2
Arlerleoslerolio hearl d7eease,

ostlod .. lonmoro dloeaae 294 42. 7 52.7 30470 227 43. 7 110.7 294,0 68 18.2o 17.07 67.
Chroao íodooardtíls -d other

moaoardeal deooosradaet 49 21.5 51.2 74. 7 48 43. 5 19.2 23, 7 26 15.7 9 7 20. 0
Other dia.-ses lloran 52 34 2 17. 7 S. 77 59. 8 24.6 41. 8 29 07.7 16.2 27.1
HyperSísie lreor d-se-se 90 26.8 020.0 181.2 27 07. 69. 7 76.2 36 19. 37.9 14. 7
Othle hyperneo..oe desasee 101 74 2'. 7 14.2 51 42.0 04.5 23.1 22 19.8 1 .0 6 2

thseaíeeofnhne ren 92 16.7 12.7 38.0 47 29. 4.0 31.1 22 25.2 5 0 11 9
Olíanee of the orine md other

dISSabe of oír'nlaonry system 12 8.5 1.36 5.2 34 27.8 6.0 12. 0 9 5.3 1. 4.8

Diseane. o.tle retp-ralor3' eyytem 001 134. 9 53.6 219.7 239 117. 0 116.3 227.9 30 36.2 21.1 52.3
A.Stma 56 8.3 13.0 40.3 20 10. 8 8.3 1, 5 4 2.0 6.8 6.2
ledlomaa md oremonnia 267 74.7 20. 5 112. 8 126 65.7 31.1 91.4 36 18.0 0.2 24.0
B--heiti. Ju I II. . DI L i iI i Y .11 i" j V 1 4i l<Oller 388 34.51 13.51 43.7 72 48.25 23.3 48.8 24 15.3 4.0 12.1

Diseanee .f the digelstie syaem 531 77. 6 69. 1 320.5 715 294. 9 307.6 727.7 50 00.1 20.3 50.1
Uloerof etoma-l aaddoodennm 45 7.2 9. 9 47? 7 62 26.2 12. 7 48. 5 7 2.0 4.0 9.0
Ci--rosle of lleer nOlnth. mention

of alo.ohsoll 1 2 33 2 7.5 76.3 199 168. 2 7. 1 37.9 9 :5.3 0.3 4.1
Círriosle of lieo aíith alosolinm 12 1.2 21.2 32.0 217 10.1 225.5 432.0 6 1.8 7 1.1
Other 172 36.30 50.5 136.1 237 90. 0 62.3 209.3 21 11.0 8.7 25.7

Maternal usen 60 2.37 26.3 83.6 53 5.3 27.8 77. 5 1 0.0 0.98 51
AbPrlIne 8 1.0 4.3 11.3 8 0.3 7.1 12. 8 1 LO
Oller oomplloalloae of pregeaay ,

oldbi4th5 aad paerperiam 12 1.2 22. 3 72. 3 41 1.0 00. 7 64. 7 4 0.13 0.0 4.
Aooldeals am4 ololea'e 409 132. 2 134.5 421.5 46 17. 8 27.6 17.8 77 35.8 39 7 79.7

Molaroe-hole.aooloests 141 15. 24. 3 112.3 4 - 6. 10. 5 8 - 14.0 22.7
All oller a-olde-ts 239 116.1 24.0 146.1 30 17.8 12. 8 25.0 33 35.8 5. 32.2
Salolde 21 36.2 87.2 11 - 4.2 11. 1 4 ' 13.7 17
tiomloOde 8 0 7 20.0 27. 3 3 4.2 7.2 2 6. 8

Bemalnder 594 262. 3 204.8 536.5 807 390.2 245.4 664.2 120 58.8 50. 9 112.1
Bealgo red aesoaofied neopl-ama 38 '2.5 14.4 30. 7 25 14.8 6.0 08.2 10 7.1
Olabelee mollnos 228 38.7 27.0 116.3 292 71.8 44.3 261.0 16 5 s 10 0 221
Oller allergio, endoorlne, melabollo

aad ntrltlon. dISeaSes 08 11. 7 8.5 14.8 57 42.2 3.0 22.8 1 3.2 1 1 2 7
Anemlme 8 5.0 36.0 11. 18 15.7 2.9 5.2 1 21.
Oller dseosen nlf blod and blo-d-

tormirq orgaes 19 7.7 1.0 12. 3 5 2.0 3.3 4.3 2 0.6
Aloothlnsm -d nl.oooll' peyoonliS 16 3.0 17. 24.7 44 26.2 19.2 37.0 6 0.1 3, í l
Other m--. di-sor-er 10o 5.02 6.0 12.o8 15 5.5 23.3 32. 8 3 1.8 3.1 4.:
MlAOple soleranle 3 0.0 - 2.0 2 - 1.2 3.-
Other dieosee ol erre s eyefemt

ad -enneorgo- s 78 24.2 12. 9 66. 7 59 18. 7 27. 5 37. 8 22 7.15 3 1
Nephritir med rephlnsl 104 30.8 19. 5 82. 7 128 59.3 18.0 96.7 24 12.5 7 3 18. 1
Hyperpleiaolp---tate 8 l.2 6.9 13.7 2 0.7 7.4 8.7 1 0.8 2.8
Other dlse-se. og o yeynm 31 19.3 2.8 20. 5 37 21. 5 10.' 25. 7 8 4.3 2 0 6.:

leeaee olek sldaed telar....oe 16 7.5 4.6 13.3 8 5.2 4.0 6.1 3 22 4.0 4.1
Daneeee of the tacn- -d negad oh

m--ement 23 12. 3 3.1 14.' 22 17. 8 2.3 6.8 4 12 01 2
onegeeiltal malformallose of 'Iroa-
laryaysíem 9 4.' 1.3 6.3 3 0.2 2.0 4.8 1 1.0--er-ongenltal molnollaos 4 1.2 2.1 5.3 1 lO 0 2 0 1 1.7 2.

OSeorome re-ereílí tl 'ardlo.sonar
nd lymphtleao epetí 53 12.8 1.3 1.5 88 65.8 2.6 4.8 6 3.0

0th- nynptam e a-d W4-definid 0
dIleeanns 23 16. 7 73. 4 79.2 23 18.2 1L4 21.9 1 9.0

i

i

i

1
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Original Classifications and Final Assignments to 74 Causes of Death with
Changes, at Ages 15-74 Years in 12 Cities, 1962-1964

Cause ai death San Francisco Santiago AdSdo Paulo

Dn__ °as Or=iteonieloAdditeons _tne oj F ina al __ ditusionise dddttoin E l EOrígenal ol®tnoií enFdditdons r

Total

ctle and parasitic diseases
eriuloss, 0all forms

h of cardi-vascular system
r syphilis

faene
gen' disease

hter

gnee neopeasms
nl avnty and pharynx

ntinexepte re-tum

Le (primary)

1 nr and unspeoified digestive organs

e, lung 1 ad bronchus
of respiratory system

1 ritn uterí
i~ra tert
en, other and aspenifted

~'~ostote
prestnte

ther genital
fidheyCdeey
dinddee
)ther urlnary organs
ktn

Iralo and neavo~ system
ene and onnective tissae
)ther amd unspecified

Lymphosarcoma and other naoplasms
of lymphatic system
nukemia and alenukema

xrdinascaLar diseases

jascular lesians affecting central
nerenus system
theumatic fever
; -hronn rhenatic heart disíeae
irtertosleiro ic heart deseae,
including o narry disea.e
hrornic endocarditis and other
myocadal degene ratio

líber deseasen ne asare
,ypertasvie heart disease

Dther hypertensive diseases
Din--nea nf tite aritno
Diseases nf the veins and other
diseases of circulatory syste-

seases of the respiratory system
Astht.
nfiuenza and pneumonia
Btrancitis
Dther

seases of the digestive system
Dlcer of stamach and duedenum

irrhostsi of liver without mentian
oi .1..hlisli
Mirrhosis nf liver mith aloholism
Deber

alaertal -nanee
Ab-r-ine
Other complicatitns of pregMancy,
hinldbirth and puerperum

cnidenta and vil-ence
Motor vebhicle acidents

Al othier accidents
Sofalde
Holnnllde

eenoalder
Benag sed nspeplfied neoplasms
Dlabetes me-lieus

Dther allering, endoCrine, metabolic
and nutritional diseases

Anemlais
Dther diseases nf blood and bl d-

forming organs
Aohonlism and alcohaal psyhosis

ithen mestal disorders
Multiple sleroise
Otier diseases of nerVOUS system

sed senee orgeet
Nephrittis and nephrsal

Hyperplasia of prestate
Dther diseases nfggerdtaurinarysystem
mDiases of skla sed ellular tissue
Ditesess f the bones and organs of

movemen t
Congenisal malformations oa cireu-

tory system
Dther congenttal malformalions

eympioms referable to eardiovascular
and lymphitic system

Other sympteomsn d ill-defined
díseanes

3865 1 1005.2 1004.8 1 3864.6 1 4321 1 1680.4

14.6
3.0
1.2

10.4

88.0
3.0
1.5
1.5
3.8
2.8

4.5
4.8
0.2
4.4
2.0
3.0
1.0
1.8
8.5
3.0
1.2
2.0
1.3
1.0

1.8
2.0

27. 5

5.0
1.0

402.1

63.8
1.0
4.8

1896.5

33. 7
15.7
47.1
5.7

18.1

15. 6

111.4
2.8

57.2
6.8

44. 5

251.4
8.7

211.2
7.5

23.0

39.3
1.5

37. O
0.8

98.4
5.0

18.4

6.2
2.8

6.3
7.0

1.0

10. 8
10.3
0.7

14. 8
2.8

4.8

2.8

0.7

3.8

28.5
14.3
1.2
3,8

9.2

131 6
8.0
2.0
9.7
6.0
7.3
3.0
7.5
3.1
1.2

18.4
1.5
5.3
6.5
1.5

3.7
5.71.

6.1

1.1
3.0
2.0
7.3

5.5
3.0

300.8

96. 6
1.

18.0

59. 4

8.7
23.8
35.6
6.0

39.6

11.8 9

59.9
5.4

13.7
22.0
18.8

299.2
15.0

2.2
250.8
31.2

14.0
2.7

15.0
11.0
5.3

150.8
2.9

29. 1

5.0
1.0

1.1
27.5
10. 5
1.0

13.0
5.6
8.2

lO. 6
2.6

5.3

1.0
2.8

1.7

20.0

77.9
50.3

7.0
5.8

14.8

852. 6
41.0
26.5
60.2
75.2
37. 5
14.0
49.0
15.3

8.0
171.0O

2.5
74.3
22.5
18. 5
4.0

26.7
31.5
17.0
21.1

1.0
8.8

15.0
4.0

30.8

46. 5
30.0

1646. 7

311.7
1.0

58.2

1000. 8

2'7.0
28.3
75. 5
11.3
99.5

33.3

153. 5
11.5
53.5
30.2
58:3

457.8
40.3

22.0
319. 3

76.2
1.0

1.0

397.7
85.2

138.0
138. 2
36.3

277. 4
9.8

81.7

13.1
5.2

3.8
86.5
13. 5
3.0

25.2
20.3
12.5
22.8
2.8

8.3

5.2
5.8

2.0

25.2

387
334
10
4

1
38

741
12
30

174
24
20

5
15
87
8
74
8

44
42
4

32
13
22
6

7

8
7

14
32

28
25

1034

374
3

75

276

36
50
46
54

110

783

10

384
25
267
36
56

78
31

25t
277
224

87
44

43

488
2

486

417
21
67

16
4

4
28
13

3

53
58
11

32
14

10

3

41

38

76.0
57, 7

1.7
1.8

14.8

185. O
1.5
7.0

36.0
12.15

1.5
2.0
2.3

29.5

1.0
I0.7
4.2
1.8
1.2

27.0
2.0
7.0
0.7
2.8

1.
1.0
6.8

20.0

3.3
3.0

370. 2

67.5
1.5

27.3

59.0

22.8
35.2
28.0
39.5
81.2

8.2

186, 6
18.5

127.3
11.5
29.3

299. 9
7.8

219.8
22.0
50.3

5.0

5. 0

346. 3
1.O

345. 3

211. 4
16.7
23.3

11.
2.0

2.0
5.3
6.0
0.2

16.7
23. 8

5.8
14.2
3.5

5.5

1.8
1.0

38.8

33.8

64
39
7
2

16

809
86
26
52
73
23
11
46
17

7
157

372
17
8

12
26
27

44

18
17
2
7

11
4

51

46
28

1748

27g

1 138

51
21
87
11
78

37

205
9

97
15
84

410
35

231
76
68

403
84
160
128

si

81

225
12
52

155

7
16
3
8

23
25
7

27
3

7

7

1

9

680.5 1 4321.1 1 4d61

385. 6
321. 5
15.8
2.3
0.7
1.0

44.3

740. 5
14.0
28.2

167.8
15.2
27.8
14.7

78.2
9.0

77.8
4.5

50.8
70. 5
38.0
6.2

12.7
24.3
8.5
4.2

9.5
7.0
8.2

17.2

28.7
24.0

1051.5

398. O
9.8

71.0

327.1

40. O
41.8
79.5
31.2
50. 5

2.6

337, 4
14.7

184.0
91.0
47.7

782. 7
34. 5

45. 3
496. 7
206. 2

93.0
49.0

44.0

499.0
153. 2
162.5
110 8
2.5

431, 4
6.2

80.2

21.3
5.2

2.3
60.5
13.0
3.2

60. 5
53.2

12. 8

13. 8

11.7

3.2
2.7

2.5

39.3

246
152
14
3

81
37

818
14
41

168
48
21
3
1
68
20
74
4

61

6
35

1873

19
28
5

21

10
13
14
45

28
29

1872

502
4

89

499

178
222
155
105
84

34
258

13
126
63
56

274
29

78
28

138

24
4

20

350
52

211
55
32

519
19

127

14
13

9
22

42
89
13
23
2

10

4
3

56

62

74. 6
45.2

7.5
0.1
0.7

184. 501.1

3.5
5.2

29.8
1.7
9.3
6:81
6.8

21.7
2.0

14.5
2.7
7.8

28.7
4.0
1.2
1.7
9.3
3.2

2.5
1.0
2.0
5.2

4.0
2.0

387. 7

91.5
8.0

23.3

110.1

26.8
27.0
61.5
16.7
21.7

0.8

140.0
8.2

44.3
86. 5
21.0

299. 6
11.2

14.1
241.7
32.5

11.0
5.0

6.0

357. 3
152.2
21. 8

110.8
72.5

225.8
1.9

36.5

16.3
3.2

0.3
37. 8

6.0
0.4

24.2
19.0
7.6

22.0
3.3

7.2

2.0
2.7

0.3

35.1

1532.3 ¡ 1532.6 1 4361.3

33.1
4.8
5.0
2.0
1.0
7.3

13.0

196. 4
2.7
5.0

21.7
18.5
3.8
2.0
6.5

34.0
6.0
10. 8
1.0

1.0
30.0
2.3
4.8

4.0

2.0
2.0
4.0

27.8

2.7
3.8

'04.1

68.7
2.7

19.7

80. 5

117. O
165.3
77.2
85.259.3

28.5

128. 211.8

56.8
21.3
38.3

114. 5
1.8

62.0
5.7

45.0

2.7

2.7

107.0

104. O
1.0
2.0

246. 3
7.0

ol. 301.1

5.8
7.5

5.0
9.0
3.0
8.0

14.0
35.0

3.?
10. ?
1.01,7

5.5

1.0

54.0

39. 8

74.7
25.8

9.8
0.8

15. 5
22.8

200.4
4.0
4.0

24.9
7.7
5.0
8.0
S.0

12.2
6.3
8.3
3.8
6.8

31.0
8.0
2.0
2.0

12.8
1.0

4.2
7.0
4.2

21.5

7.2
4.5

620. 1

118.4
2.4

06.7

122. 7

51.5
77. 5

170.7
14.4
21.8

122.
1.8

23.15
85.5
12.1

125. 7

814
8.2

63.4
35.3

15.0
3.0

12. O

135.7
49.0
26.0
48.
18.7

238.1
8.3

40. 3

5.5
3.2

3.0
50.2

3.0

25. 7
13.7
7.2

11.4
1.7

5.3

8.5

1.3

49.3

287, 6
173.0

18. 8
1.8
8.0

39.2
48. 8

822.0
15.3
40.0

171.2
37.2
22.2
10.0
15,5
46,2
20.3
71.5

6.8
69.8
53.0
13.0
7.O

18. 7
36.0

6.0
17.0

12.2
18.0
14.2
38.7

32. 5
29. 7

1 788.0

551.7
1.7

106. 0

541. 2

134.2
248. 5

84.2
46.5

9.5

252.7
3.0

92. 7
127.2

28.8

285. 2
46.0

25.2
85.7

128.3

36.3
7.0

29.3

378.7
101. O
131.0
96.0
48.7

510.8
21.3

126.0

13. 7
8.7

7.0
63.2
6.0
2.0

53. 7
67.7
16.5
23.7
2.7

10O 8

3.0
9.5

3.8

71.5
<
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Original Classifications and Final Assignminents to 74 Causes of Death with
Changes, at Ages 15-74 Years in 12 Cities, 1962-1964

All cities
Cause of odearthOil E o Addto F 1

Oriina ExlusonsAdditions Final

Total
fnfeotive and parasitic diseases

Tuberculosls, all forms
Syphils of cardiovascular system
Other syphlls
Tetanus
Chagas' disease
Other

Maligant neoplasms
Bccal cavitty an d pharynx
Esophagus
Stomach
Intestines, except rectum
Rectlm
Liver (primary)
Pancreas
Other and -ospeitied digestive organs
Larynx
Trachea, lung and bronchus
Other of respiratory system
Breast
Cervb: utert
Corpus uteri
Uterus, other and unspecffied
Prostate
Other genital
Kitdney
Bladder
Other urinary ormgans

Braln and nervo0w system
Bone and coMective tissue
Other and - ospecfled
Lymphosarcoma and other neoplasms

of lymphatic system
Leukemia and ateukemia

Cardiovascular diseases
Vascular lesons afiecting central

nervous system
Rheumatic fever
Chronle rheumatic heart disease
Artertosclerotic heart disease,

includina coromnary disease
Chronic endocardltis and other

myocardial degeneration
Other diseases o, heart
Hypertensive heart disease
Other hypertensive diSeases
Diseases of the arteries
Diseases of the veins and other

11ede ---- cxcur -1 y------ ---

42 648
2 972
2020

133
50
51

217
501

8423
164
264

1 465
388
227

99
296
604
115

1073
60

624
472
55

354
183
284

95
194

92
137
96

478

316
282

13 973

3 560
38

760

4 835

937
1 157

676
654
910

246

14226.1

530. 6
217. 0
41. 5
17.
10. 3
49. 1

194 9

1695. 0
20. 6
40. 2

187. 0
83.0
26. 4
31.7
50. 6

237. 8
14. 2
63.1
18. 8
9.5

11.7
5.2

313.0
29.8
46. 9
10.6
21.2

21.0
17.2
33.6

318.7

32.2
29.8

4538.9

504.0
23.8

167. 6

808.4

566.9
796.3
40. 8
500.8
585. 4

164. 9

14225.9
679. 6
332.
62. 5
17. 7

5.2
35.7

225. 7

2075.3
516
41. 8

267. 6
64.1
52.3

102.1
65.7

131.8
30.7

132. O
29.1
80.8

359.0
77.8
19.5
34.5
82. O
24.2
38.5
2.0

25.9
79. 5
35. 8

130.0

85.4
32.2

4442. 6

800. 7
49.2

268.2

900. 8

413. 6
505.7
986.
152. 0
210. 3

55.1

42 647. 8
3 121.0
2135.8

154.0
49.9
45.9

203. 6
531.8

8803.3
195.0
265.6

1545.6
369.1
252.9
169.4
311. 1
498.0
131.5

1121.9

695.3
819.3
127.6
60. 5

187. 7
319.1
108. 6
211.4

6.8
96.2

199. 3
98.2

289.3

369.2
284. 4

13 876. 7

3 856:7
63.8

960. 6

4927.4

783.7
866.4

1441 8
305.2
534.9

136.2

Cause of death

D seases of the respiratory system
Astmuna
Influenza and pneumonta
Bronchitis
Other

Diseases of the digestive system
Ulcer of stomach and duodenum
Cirrhosis of liver without mention

of alcoholiss
Cirrhosis of liver with alcoholism
Other

Mfaternsl causes
Abortion
Other complicatons of pregnancy,

ehtldbirth and puerperium

Accidents and violence
Motor vehicle accidents
All other aceidents
Suicide
Homicide

Remainder
BenIg_ and inspecífied neoplasms
Diabetes mellitus
Other allergc, endocrine, metabolic

and nutritional diseases
Anemias
Other diseases of blood and blood-

formhng organs
Aloholbosm and aloholct psychosls
Other mentol disorders
MultUple solerosis
Other diseases of nervous system

and sense organs
Nephrltis and nephrosis
Hyperplasia of prostate
Other diseases ofgedtor-i-arysyste
Dlseases of skin and cellular ti.sue
Diseases of the bones and organs of

movement
Congenital maliormations of circu-

tory system
Other congenotal malformations

Symptoms referable to cardiovascular
and lymphatic system

Other symptoms and ill-defined
diseases

All cities

Orlginal Exclusions Additions Fnal

2 990
243

1 401
590
756

4322
400

1231
700

1991

440
142

298

4248
721

2 509
536
482

5280
264

1087

286
140

68
261

95
29

546
784
79

341
93

148

62
30

1494. 1
88.7

740. 2
176. 1
489. 1

1911 5
95.6

922.7
66.5

826.7

33.1
11.3

21.8

1485. 9
27. 3

1440. 1
6.8

11.7

2537.0
162.0
284.5

166.5
91.4

35.8
71. 9
42.3

6.3

159.7
327.5
24.2

181.8
43. 5

77. 7

21 .9
8.0

1 101.7
145.1
261. 3
497. O
198.3

1655.2
123. 0

85.0
1011.8

435.4

185. O
686.1

116. 9

1587.3
549.7
196.
468. 3
372.7

2499.2

332.3

138.0
45.3

25.5
250. 6
117.1

6.6

227.2
226. 5

77.9
145.0
39.8

77. 1

22.9
27.4

2597 6
299,4
922.1
910.9
465.2

4065.7
427.4

393.3
1645.3
1599.7

591.9
198.

393.1

4349. 4
1243.
1265.

997.
843.0

5242.
173. 8

1134.8

257.5
93.9

57.7
439.7
169.8
29.3

613.5
683.0
132.7
304.2

89.3

147.4

63.0
49.4

634 577.4 36.4 93.0

333 254.6 631.8 710.2
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APPENDIX 18

Interviewers and Other Field Staff* Participating in Inter-Arnerican
Investigation of Mortality, in Each City

Physicians

Dr. Bernardo Aguilera C.
Dr. M. R. Alderson
Dr. Guillermo Andrade
Dr. Aquiles Aravena
Dr. Fabio Arias R.
Dr. Manuel F. Cornejo B.
Dr. Emma de Gamboa
Dr. Juanita de Pazmín
Dr. Carlos Deza-Chígne
Dr. Hernán Escobar
Dr. K. Faulkner
Dr. Manildo Favero
Dr. Floreal Ferrara
Dr. Jay Gershow
Dr. Y. Ishida
Dr. José Kahuam G.
Dr. Ruy Laurenti
Dr. Guillermo Llanos
Dr. Sergio Manubens
Dr. Naum Marchevsky
Dr. Alvaro Martínez C.
Dr. Fernando Micheletti
Dr. M. Lucila Milanesi
Dr. Jorge Moira
Dr. Fidel Molina M.
Dr. Rubens Montenegro
Dr. Nubia Mufioz
Dr. Héctor Novelo L.
Dr. Rafael O'Phelan
Dr. A. B. Phillips
Dr. Alvaro Porras D.
Dr. Ramón Rojas
Dr. Sidney N. Tucker

Cali, Colombia
Bristol, England
Guatemala City, Guatemala
Santiago, Chile
Caracas, Venezuela
Lima, Peru
Cali, Colombia
Cali, Colombia
Lima, Peru
Cali, Colombia
Bristol, England
Ribeiráo Préto, Brazil
La Plata, Argentina
San Francisco, California, USA
Sao Paulo, Brazil
Mexico City, Mexico
Sáo Paulo, Brazil
Cali, Colombia
Santiago, Chile
La Plata, Argentina
Bogotá, Colombia
Sáo Paulo, Brazil
Sao Paulo, Brazil
Santiago, Chile
Mexico City, Mexico
Sáo Paulo, Brazil
Cali, Colombia
Mexico City, Mexico
Lima, Peru
San Francisco, California, USA
Bogotá, Colombia
Santiago, Chile
San Francisco, California, USA

Nurses and Social Workers

Miss I. Bennett
Miss Ursula Busch
Miss Idalina M. Cesar
Miss F. Chamberlain
Mrs. María G. de Bácigalupo
Mrs. Martha de León
Mrs. Dora R. de Vill-Uoch
Mrs. Jeanne Devine
Miss Beatriz C. Esteves

Several others participated for part of
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Bristol, England
Santiago, Chile
Sao Paulo, Brazil
Bristol, England
Lima, Peru
Guatemala City, Guatemala
Lima, Peru
San Francisco, California, USA
Sáo Paulo, Brazil

the Investigation.
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Mrs. Marie Giannini
Miss María Mercedes Guerrero
Mrs. Ermelyn Hummel
Mrs. Bernice Lerner
Mrs. Juana Rodriguez T.
Miss Ana D. Salcedo
Mr. M. José P. Tavares
Mrs. María Torres H.
Mrs. América Vera
Mrs. Judith Suzana Vilela
Miss Alicia Zorrilla

San Francisco, California, USA
Cali, Colombia
San Francisco, California, USA
San Francisco, California, USA
Mexico City, Mexico
Caracas, Venezuela
Sáo Paulo, Brazil
Mexico City, Mexico
La Plata, Argentina
Ribeiráo Préto, Brazil
Santiago, Chile
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