
Pan American Health Organization

ADVISORY COMMITTEE ON MEDICAL RESEARCH

Sixth Meeting

Washington, D.C., 12-16 June 1967

Item 9 of the Agenda

PATTERNS OF URBAN MORTALITY

Report of the
Inter-American Investigation of Mortality

A Summary

Ref: RES 6/6
15 May 1967

PAN AMERICAN HEALTH ORGANIZATION
Pan American Sanitary Bureau, Regional Office of the

WORLD HEALTH ORGANIZATION

Washington, D.C.

fi,-

,4,·:

'1



Summary

PATTERNS OF URBAN MORTALITY

Report of the Inter-American Investigation of Mortality*

G. Wynne Griffith, M. D., D. P. H., and Ruth R. Puffer, Dr. P. H.

Prepared with the assistance of Dr. Dario Curiel,
Dr. Percy Stocks, Miss Mary H. Burke,

and Collaborators

Collaborators:

Dr. Luis E. Giraldo, Director, National Institute of Health, Ministry of Public Health,
Bogotá, Colombia.

Dr. R. C. Wofinden, Medical Officer of Health, City and County of Bristol and Professor
'~ tof Public Health, University of Bristol School of Medicine, Bristol, England.

Dr. Pelayo Correa, Professor of Pathology and Chief, Department of Pathology, Faculty of
;' SMedicine, University of Valle, Cali, Colombia.

·-·í, H Dr. Carlos Luis Gonzalez, Technical Adviser, Ministry of Health and Social Welfare, and

Professor of Preventive Medicine, Vargas Medical School, Central University of
Venezuela, Caracas, Venezuela.

Dr. J. Romeo de Leon, Jr., Medical Officer, Epidemiology Branch, Division of Public
Health, Institute of Nutrition of Central America and Panama (INCAP), Guatemala City,
Guatemala.

Dr. Carlos Ferrero, Former Director of Biostatistics, Ministry of Public Health of the
Province of Buenos Aires and Professor of Biostatistics, School of Public Health,
University of Buenos Aires, La Plata, Argentina.

Dr. Abelardo Temoche, Chief of Biostatistics, Ministry of Public Health, and Professor of

%i -r Medical Statistics, San Marcos Medical School, Lima, Peru.

Dr. Miguel Angel Bravo Becherelle, Scientific Investigator, Laboratory of Epidemiology
i· and Biostatistics, Institute of Health and Tropical Diseases, Mexico City, Mexico.

Dr. Geraldo Garcia Duarte, Associate Professor of the Department of Preventive Medicine
and Hygiene, Faculty of Medicine of Ribeirao Préto, University of Sáo Paulo, Ribeirao
Préto, Brazil.

Dr. Ellis D. Sox, Director of Public Health, City and County of San Francisco, San Fran-
cisco, California, U. S. A.

Dr. Adela Legarreta, Professor of Biostatistics, School of Public Health, University of

Chile, Santiago, Chile.

Dr. Elza Berquo, Professor of Biostatistics, Department of Statistics, Faculty of Hygiene

and Public Health, University of Sao Paulo, Sao Paulo, Brazil.

',-This research project was made possible by Research Grant GM-08682 of the National Insti-
tute of General Medical Sciences of the U.S. Public Health Service and by the cooperation
and support of Ministries of Health, local authorities and schools of medicine and public
health in the twelve cities.

PAN AMERICAN SANITARY BUREAU
Regional Office of the

WORLD HEALTH ORGANIZATION



Summary *

PATTERNS OF URBAN MORTALITY

Report of the Inter-American Investigation of Mortality

The Inter-American Investigation of Mortality was conceived as having the primary
objective of providing a comprehensive account, as accurate and as comparable as possible,
of the causes of mortality of adults in highly diverse and widely separated populations. The
origin, development and methodology of this large collaborative research project described
in an earlier publication (1) is given in the first two chapters of the Report.

The first event leading to the development of the Investigation was the meeting of the
~r WHO Study Group on the Classification of Atherosclerotic Lesions held in Washington, D. C.

from 7 to 11 October 1957 (2). The group suggested a comparative 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.

A Planning Conference for the Regional Development of Epidemiological Studies was
convened from 1 to 4 May 1961 to advise on research in this field. The Conference stressed
that the production of an accurate and comprehensive account of mortality in the areas to be
studied, which would serve as a sound basis for epidemiological research, was important
enough to justify the necessary effort and expense.

Twelve cities (Figure 1) were included in the Investigation and 43, 298 deaths during
the period 1962-1964 were studied. 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
Investigation, to complete the standard form of questionnaire for each death and to transmit
the forms to the central office for review and for assignment of the underlying cause of death.

The aim was to investigate during each of two consecutive years in each city 2, 000
deaths of persons 15-74 years of age and normally resident in the city. In four cities, Cali,
Guatemala City, La Plata and Ribeirao Preto, all eligible deaths were investigated. In the

i· fother eight cities the number of deaths in the age group was expected to exceed 2, 000 per
year. The certificates relating to deaths eligible for inclusion were therefore systematically
sampled using a constant sampling factor decided upon in advance and based on the available
mortality statistics for each city. Periodic checks were made to ensure that the samples
were re.preséntative.

During the home visit, the public health nurse or social worker obtained information
concerning the place of birth, the residence history, and the occupations followed by the de-
ceased, and the dates and places where medical attention had been given, both recently and in
the past. The last items of information served as starting points for the investigating physi-
cians who assembled the available clinical information relevant to establishing the cause of
death. Hospital records were traced and surgical and autopay findings were recorded, as
well as the results of ancillary studies such as laboratory investigations, radiology and elec-
trocardiography. Physicians having knowledge of the patient were interviewed.

*Summary of Report to be published by the Pan American Health Organization.
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Completed questionnaires were sent
to the Central Office of the Pan American
Health Organization for review and the as-
signment of causes of death in a uniform
manner. These assignments were always
made using all available information supple-
menting the death certificate. For deaths
where the cause was not in doubt the assign-
ment was made in the Central Office, except
where the cause was a disease of the heart
or circulatory system. All such deaths toge-
ther with those in which more than one cause
appeared to be involved were referred to two
medical referees, Dr. Dario Curiel and Dr.
Percy Stocks, who working independently se-
lected the underlying cause adhering as far
as possible to the rules for coding death cer-
tificates in the International Classification of
Diseases. A system of weighting of the most
likely and less likely cause was followed for

those deaths where the evidence was ambig-
uous with respect to the terminal events.

Figure 1
CITIES COLLABORATING IN THE INTER-AMERICAN INVESTIGATION OF MORTAILITY

General Characteristics of the Material

Characteristics of the material collected in the Investigation provide a background

against which to judge the quality of the information available for assignment of the cause of

death. The data also give some indication of
ceased persons in the several cities.

Figure 2
PERCENTAGE OF DEATHS BY TYPE OF MEDICAL ATTENTION AT AGES

15-74 YEARS iN EACH CITY, 1962-1964
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the kind of medical attention received by de-

Of the total deaths in the 12 cities,
54. 8 per cent were of persons who had been
hospitalized (other than terminally) during
the last year of life ( Figure 2). Those re-

ceiving medical care during the last year of

life only from private physicians or as out-

patients comprised 23. 2 per cent while ter-

minal care in hospitals was the only att.ention
received by 5. 5 per cent of deceased persons.
Deaths in this group were frequently due

to external causes or sudden deaths fraom

natural causes. The remainder, the last

group shown in Figure 2, includes a snlall
number (2. 2 per cent) where terminal care
had been given by private physicians, those
where it was known that no medical attention
had been given (10. 7 per cent of all dea.ths),
and those with no information obtained about
medical care (3. 5 per cent).

.
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The value of an autopsy in establishing the cause of death accurately has been re-

peatedly shown. Of the 43, 298 deaths included in the Investigation, post-mortem examinations

had 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, autopsies had
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been performed in 4, 211 of 4, 934 deaths or 85. 3 per cent, compared with 9, 056 (23.'6 per

cent) of 38, 364 deaths due to natural causes. The highest frequencies of autopsy for all

_ . 1 deaths (61. 6 per cent) and for deaths from natural causes (57. 7 per cent) were in San Fran-

* cisco (Table .1).

Table 1

"~' Deaths at Ages 15-74 Years from All Causes, Natural and External Causes

, 1. with Autopsies and Percentages of Total Deaths in Each City, 1962-1964

Deaths with autopsy . Percenta e

Cities All Natural* External** All Natural* External*'*

causes causes causes causes causes

12 cities 13 267 9 056 4 211 30.6 23.6 85. 3

Bogotá 1 107 618 489 30.5 19.9 93. 5

Bristol 1 787 1 571 216 41.9 38.9 96.0

Cali 1 046 567 479 31.7 20.4 92.6

Caracas 940 ! 563 377 31.3 22.5 75.7

Guatemala City 1 312 800 512 38.3 27.9 92.9

La Plata 251 i 188 63 7.1 5.7 24.6

Lima 1 023 664 359 23.4 16.8 84.9

Mexico City 880 456 424 21.0 12.4 81.1

Ribeirao Preto 302 239 63 29.7 25.6 75.9
San Francisco 2 379 1 983 396 61,6 57, 7 92,3

Santiago 1 418 937 481 32.8 24.6 93.6

Sao Paulo 822 470 352 18.8 j 11.8 89.8

* Without mention of E800-E999 on final assignment.

With mention of E800-E999 on final assignment.

The frequency of various diagnostic procedures has also been analyzed. Thus, reports

of surgical operations were available for 26. 0 per cent of deaths of males and 29. 7 per cent of

those of females. Laboratory investigations were on record for 55. 5 per cent and 56. 9 per

cent, radiological findings in 48. 0 per cent and 43. 9 per cent, and electrocardiography re-

ports for 28. 4 per cent and 23. 5 per cent, respectively. The data have been employed to as-

sess the quality- of diagnosis for certain important causes of death using criteria appropriate

to each disease.

Mortality in the Twelve Cities and Corresponding Countries

Health conditions differ widely in the 10 countries in which the 12 cities are located

and the findings from the Investigation should be viewed against the background of the corres-

ponding national experiences. Both the cities and the countries differ also in the age struc-

ture of their populations and these differences must be taken into account in analyses of mor-

tality.

The distinguishing feature of the population structure of the Latin American city com-

pared with that of the entire country is the lower percentage of children under 15 years of age.

Each city had a distinct age structure and the distribution by sex, particularly among younger

adults, also differed. Three cities with distinctly older populations, Bristol, La Plata and

San Francisco, had approximately 73 per cent of both males and females in the 60-year age

span 15-74 years. The percentages varied from 57.2 to 71..3 in the other cities.

The differences in the structures of these populations make it essential to analyze

death rates by age and sex. In each city annual age-specific death rates (Figure 3) were high-

er for males than for females in the same 10-year age groups with only two exceptions. The
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level of mortality in each city was compared to that in the corresponding country. Especially
in the first half of the age span (15-44 years) death rates are much lower in the Latin Ameri-
can cities than in the countries in which they are located. This is not surprising since health
services and medical facilities are heavily concentrated in the cities in Latin America (3).
Also, migrants to the cities may differ from persons who remain in rural areas in ways which
affect the death rates differentially.

Figure :3
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

L5 G01W6 P 11< NAG S ASE GROUP IN YEARS ASE GROUP II YEARS ASE GROUP II YEARS

Registration of deaths is known to be incomplete in rural areas in several Latin
Anrerican countries and this tends to conceal the true extent of the disparity between the cities
and countries. For the 30-year age span, 15-44 years, the death rates in many rural are!as
are probably two to four times as high as in the capital cities. Although the difficulties of im-
proving health conditions in sparsely settled rural areas are truly formidable, action is
needed to reduce the excessive mortality now prevailing in such areas.

In the two English-speaking cities the situation appears to be quite different. The
death rates in Bristol throughout the 6 0-year span were similar to those in England and Wales
but in San Francisco they were higher than in the United States as a whole for the age group
35-54 years, implying that unfavorable conditions may result in urban death rates exceeding
those in rural areas.
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The age-specific death rates by sex in the 12 cities (Figure 3) show a very wide varia-
tion 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 of females from 0. 6 to 2. 4 per 1, 000 popula-
tion. The low rates attained in some cities emphasize the need to discover the causes for ex-
cessive rates if needless loss of life is to be prevented.

Cardiovascular Diseases

The cardiovascular diseases hold a position of prominence among the causes of mor-
bidity and mortality of adults. Despite the attention given to the subject and the volume of
research conducted in the past decade the need for a clearer understanding of the epidemio-
logy of the cardiovascular diseases is generally acknowledged (4). A major obstacle in the
use of mortality data is lack of comparability. Epstein (5) commenting on the prospects for
further progress in knowledge about arteriosclerotic heart disease states "One prerequisite
is the use of methods which will make it possible to be certain that the observed differences
and similarities between groups are real. "

Cardiovascular diseases in the present context comprise diseases of the heart and
vessels (Categories 400-468 of the International Classification of Diseases) and also vascular
lesions affecting the central nervous system (330-334). These causes were responsible for
13, 929 deaths or nearly one-third of the 43, 298 deaths investigated in the 12 cities.. In the
combined experience the most marked difference between the sexes is in the death rates from
arteriosclerotic heart disease, the male death rate, adjusted for age, being 2.7 times the fe-
male rate. For other groups the sex differences are smaller but the male death rates usual-
ly exceed the female. The exceptions are rheumatic fever and chronic rheumatic heart dis-
ease where the reverse is found, and hypertensive heart disease and diseases of the veins and
other diseases of the circulatory system where the age-adjusted rates were practically the
same in males and females.

In Figure 4 the cities are ranked in order by size of the age-adjusted death rates from
rj cardiovascular diseases of males. Rates for four groups of diseases are shown, namely, ar-

teriosclerotic heart disease (420), other forms of heart disease (400-416, 421-443), vascular

Figure 4

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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lesions affecting the central nervous system (330-334), and other diseases of the circulatory r

system (444-468). San Francisco and Bristol have the highest mortality of males and in both' -

cities around two-thirds of the rate is due to arteriosclerotic heart disease (68 per cent and
60 per cent respectively). By contrast, for females the total rates from all cardiovascular
diseases in these two cities are not among the highest. For females the highest death rates
were observed in Bogotá, Sao Paulo and Ribeirao Preto.

The range in death rates from arteriosclerotic heart disease among males was great <

with the highest rate in San Francisco over seven times the lowest in Guatemala City. Not
only were the male death rates from arteriosclerotic heart disease lower in all the Latin r
American cities than in Bristol and San Francisco but also this cause accounted for less than
half of the total mortality from cardiovascular diseases. The female death rates in the Latin
American cities (except in Bogotá) were much lower than the male rates, and arteriosclerotic
heart disease was responsible for smaller portions of the age-adjusted death rates (from 10 - ~

to 29 per cent) than in males (from 22 to 46 per cent).

The high mortality from arteriosclerotic heart disease particularly among males in *
middle life is of increasing concern. 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 accidents (1, 108) or cancer of the lung and bron- --*
chus (932). Among females arteriosclerotic heart disease caused fewer deaths, 1, 550, and
was relatively less important, 8. 2 per cent of the total. Of the deaths from cardiovascular
diseases among males 43. 9 per cent and among femnales 24. 9 per cent were due to arterio-
sclerotic heart disease.

The range in age-specific death rates from arteriosclerotic heart disease was great in
males (Figure 5). The cities had distinct levels of mortality prevailing 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 in the two English-speaking cities. In
Guatemala City the rate was markedly lower than in all other cities. Beginning in the age
group 25-34 years the death rates of San Francisco were exceedingly high. r

Examination of the age-specific death rates for females (Figure 6) does not reveal 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.

The age-adjusted death rates per 100, 000 population of males varied from 26. 1 in /
Guatemala City to 191. 2 in San Francisco. Although the variation was less for females, from
10. 4 in Guatemala City to 56. 0 in San Francisco, it was still remarkable.

The sex ratios of death rates from arteriosclerotic heart disease differed widely by
age group. For the group 45-54 years, the first age group with sufficient deaths to give sta-
ble rates, the ratios of the male rates to those of females were over seven in La Plata and
Bristol. Such high ratios are unusual. The range of the ratios was less for the next age
group 55-64 years and by the last age group 65-74 years the sex ratios in the separate cities
were much more similar with the highest 2. 8. Thus, with increasing age the sex ratios of £
death rates from this cause in these populations with very different levels of mortality came - -
progressively closer together.

These findings indicate complex etiological relationships. At younger ages the deter-
minants of mortality operated at widely differing levels of intensity from city to city and the
factor or factors which decided the magnitude of the male death rate were not the same as
those which affected females. But with advancing age the sexes came progressively subject
to influences common to both men and women.
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Figure 5

ANNUAL AGE-SPECIFIC DEATH RATES FROM ARTERIOSCLEROTIC HEART
DISEASE PER 100,000 POPULATION FROM 25-74 YEARS OF MALES

IN EACH CITY, 1962-1964'

* EcludIng Ribeiro Prtto
AGE GROUP IN YEARS

Figure 6
ANNUAL AGE-SPECIFIC DEATH RATES FROM ARTERIOSCLEROTIC HEART
DISEASE PER 100,000 POPULATION FROM 25-74 YEARS OF FEMALES

IN EACH CITY, 1962-1964'

AGE GROUP IN YEARS
* ExcludLig Ribeido Prto

In the original planning for the Investigation efforts were made to include the sanme
cities as in the International Atherosclerosis Project in order to study the relationship of

ss ; atherosclerotic lesions in autopsied persons 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 and New Orleans in the

era Atherosclerosis Project, these cities nevertheless provide a basis for comparison with the
Latin American cities. Mortality from coronary heart disease in the two metropolitan areas
which include these cities was known to be very high and significantly above the national ave-

cr ' rage for white males 45-65 years (6) in the United States.

Several indices have been developed in the International Atherosclerosis Project to
express the prevalence of arterial disease. Each of these can be compared with the death
rates from cardiovascular diseases. Thus, Tejada and others (7) compare the mean per cent
of intimal surface involved with raised atherosclerotic lesions in the coronary arteries for
eight cities in Latin America and one in the United States for the two age groups 45-54 years
and 55-64 years. This index was much higher in New Orleans than in the Latin American
citiesand the death rate from arteriosclerotic heart disease in San Francisco was higher than in
the Latin American cities. They conclude: "Agreement between the ranks of raised athero-
sclerotic lesions and mortality rates for the cities is close with the exception of Bogotá,
which consistently ranks very low in arterial lesions, but intermediate in death rates. "

This preliminary examination of the results of the two studies establishes the exis-
tence of a relationship between the frequency of atherosclerotic lesions in an urban popula-
tion and mortality from arteriosclerotic heart disease in males. More detailed analyses are

.·% needed. For example the frequency distributions of arterial lesions, 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 steno-

J~ ~' sis, myocardial infarction and humoral factors in the production of thrombosis, on the one
hand, and mortality, on the other.
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of the deaths of females but thereafter the frequency is higher in females than in males. De-
generative and other diseases of heart show frequencies throughout the range similar to the
base-line levels.

Figure 8
PERCENTAGE OF DEATHS WITH HYPERTENSION RECORDED OF DEATHS FROM FOUR FORMS OF CARDIOVASCULAR DISEASES ANDO FRO CAUSES

OTHER THAN CARDIOVASCULAR DISEASES BY AGE GROUP FROM 35-74 YEARS AND SEX IN 12 CITIES, 1982-1964
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Cancer

Mortality from cancer of all sites for males, adjusted for age, varied much more be-
tween cities than did that for, females. The highest death rates for males, 182. 6 per 100, 000
population in La Plata, was three times the lowest rate, 62. 2 in Mexico City. For females,
however, the highest rate, 135. 5 per 100, 000 population in Lima, was only 56 per cent above
the lowest rate, 87. 1 in Ribeirao Preto. This distinction between the sexes in the variability
of the total mortality from cancer was seen throughout the 60-year age span studied (Figures
9 and 10). The similarity of the rates for females in several cities is intriguing since the
death rates of females from the separate sites of cancer which go to make up the total varied
considerably from city to city.

A characteristic of gastric cancer is the constancy of the sex ratio of mortality. This
was so in the present material, despite the marked variation between cities in the age-a¿ljusted
death rates for males and females (Figure 11). The highest rate, in Bogotá (41. 3 per 100, 000
population) was six times the lowest rate, in Mexico City (6. 8). The low mortality in Mexico
City was an unexpected finding but critical examination of the data confirms its validity. The
difference between Mexico City and Guatemala City is striking in view of the many similairi-
ties between the two populations. A considerable difference is seen, also, between the two
cities of Colombia. Regional variations in mortality from gastric cancer, which have been
noted in several countries, are presumably reflections of the intensity of operation of environ-
mental factors. i

The data allow death rates to be partitioned according to the reliability of diagnosis.
The effect of doing so on the rates for gastric cancer is shown in Figure 11. Relatively the
death rates varied as much when based on confirmed diagnoses only as when based on all deaths
frnm tihi c-nSlp.
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Figure 9

ANNUAL AGE-SPECIFIC DEATH RATES FROM MALIGNANT NEOPLASMS
PER 100,000 POPULATION OF MALES FROM 25-74 YEARS

IN EACH CITY,* 1962-1964
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Figure 10
ANNUAL AGE-SPECIFIC DEATH RATES FROM MALIGNANT NEOPLASMS

PER 100,000 POPULATION OF FEMALES FROM 25-74 YEARS
IN EACH CITY, 1962-1964
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In general, the material from the 12 cities was of good quality so far as diagnosis of

cancer by site was concerned and confirmatory evidence was obtained for 89. 2 per cent of can-

cer deaths.

The interesting feature about cancer of the large intestine and rectum is brought out

by considering two groups (i) sigmoid colon and rectum and (ii) other colon, corresponding

roughly to the distinction between left and right colon (Figure 12). Mortality from the first

Figure 1 1
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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Figure 12

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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group of cancers was more variable from
city to city than that from the second group.
For other colon cancers, there appear to be
two levels of mortality - high in Bristol, La
Plata and San Francisco and lower in the other
cities. This does not hold for cancer of sig-
moid and rectum.

Mortality from lung cancer in every
city was higher for males than for females
(Table 3). Indeed, for females the death rates
in several cities did not differ significantly.
For males, however, mortality was particu-
larly high in Bristol and in La Plata. The con-
trast between La Plata and other Latin Ameri-
can cities is remarkable.

As expected, the data showed an inverse
relationship between the levels of mortality
from cancer of the cervix and of the breast in
females. In Bristol, La Plata and San Fran-
cisco, death rates from breast cancer were
generally higher throughout the age range than
the rates for cervix cancer. In Bogotá, Cali,
Guatemala City, Lima and Mexico City, the
reverse held good (Figure 13). Mortality from
cervix cancer was particularly high in Cali
and Lima.

Table 3 ,-

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

Levels of Age-adjusted
mortality City death rate
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
Sao Paulo 14.8 2.9

Very low Ribeirao Preto 9.4 6.1
Bogotá 9.1 3.5
Cali 8.8 2.9
Mexico City 7.8 2.2
GuatemalaCity 6.0 2.0

e

,

«4

*4

Figure 13

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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Table 4

Annual Age-Adjusted Death Rates fron

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

San Fran-
Site Bristol LaPlatan-

Larynx (16 1) 1.3 7.0 2.2

Lung and bronchus 60. 1 59.0 37.0

(162, 163)

Urinary bladder 5. 3 14.6 3.4

(181. 0)

.s_

An unexpected finding was the high

death rate from cancer of the urinary blad-

der of males in La Plata, when compared
with the other cities. However, the death

rate of females in La Plata was lower than
average. Mortality from lung cancer and

cancer of the larynx also was high among
males in this city. Cigarette smoking has

been held to be causally related to cancer

of these three sites but the pattern of death

rates in three cities, La Plata, San Francisco

and Bristol (Table 4), cannot be explained by

any simple relationship. This curious result

is now being investigated further, with refer-

ence particularly to the type of tobacco used

by patients with these cancers.

Infective and Parasitic Diseases

In the 12 cities, infective and parasitic diseases were responsible for 3, 154 deaths or

7. 3 per cent of the total studied. In Ribeirao Preto, infective and parasitic diseases accounted

for 21 per centof mortality of males and 16 per

cent of mortality of females, adjusted for age.

The correspondingproportions in Lima were

15 per centand 12 per cent respectively, and in

Cali, 11 per cent and 12 per cent. The most
favored cities in this respect were Bristol,

La Plata and San Francisco with proportions

not exceeding 4 per cent in either sex. In
Bristol particularly, these diseases have

been largely eliminated as important contri-
butors 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-

munity stands to gain by the control of infec-

tive and parasitic diseases is illustrated by
the age-adjusted death rates in the 12 cities
(Figure 14). Mortality in Ribeirgo Pr8to was

20 times and in Lima 13 times as high as in

Bristol while the death rate in La Plata was

only one-fourth of Santiago's rate. In Ribei-
rao Preto, Chagas' disease constituted the

most serious problem whereas in all the
other cities, it was tuberculosis.

Figure 14

ANNUAL AGE-ADJUSTED DEATH RATES FROM TUBERCULOSIS, CHAGAS'
DISEASE AND OTHER INFECTIVE AND PARASITIC DISEASES PER 100,000

POPULATION AT AGES 15-74 YEARS IN EACH CITY, 1962-1964

DEATHS PER 100,000 POPULATION
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Accidents, Poisonings and Violence

External causes of death were responsible for a higher mortality among males,

+ 0 particularly in the younger age groups, than among females in all cities.

Death rates from motor vehicle accidents of females differed comparatively little from

`' :^ city to city but mortality of males was more variable.- The highest death rate of males in

Guatemala City of 53. 0 per 100, 000 population was nearly three times the rate in Sao Paulo
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,-

(18. 6)(Figure 15). By age group the death rates of males in the two English-speaking cities

were higher at younger and at older ages than they were in the middle adult years, whereas in

the Latin American cities death rates usually increased with age (Figure 16). The difference

is explained by a preponderance of drivers and passengers among younger males fatally in-

jured in the first two cities while in the Latin American cities pedestrians predominate in all

age groups. The pattern by age group in Mexico City and Santiago differed from that in the
other Latin American cities.

Figure 15
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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Figure 16

ANNUAL AGE-SPECIFIC DEATH RATES FROM MOTOR VEHICLE ACCIDENTS
PER 100,000 POPULATION FROM 15-74 YEARS FOR MALES

IN EACH CITY, 1962-1964
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Excluding Ribeirlo Plito

Mortality from suicide of males was high in San Francisco, Santiago and Guatemala

City but the other nine cities had similar rates (Figure 17). Mortality of females was lower
and the highest rate was noted in San Francisco. When death rates of females by ages are

examined (Figure 18) there is a distinct difference between the English-speaking cities and the

Latin American cities, with a similarity in death rates from 15-34 years and a sharp diver-

gence thereafter.
Figure 17

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

DEATHS PER 100,000 POPULATION
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Male death rates from homicide
varied markedly and were higher than the
rates for females in each city. In Caracas
and Guatemala City, civil disturbances oc-
curred during the period of the Investigation.

Figure 18
ANNUAL AGE-SPECIFIC DEATH RATES FROM SUICIDE PER 100,000
POPULATION FROM 15-74 YEARS OF FEMALES IN BRISTOL ANOD

SAN FRANCISCO ANO 10 LATIN AMERICAN CITIES, 1962-1964
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Alcoholism, Alcoholic Psychosis and Cirrhosis of Liver

Alcoholism in some form was responsible for 2, 103 deaths or 4. 9 per cent of all
deaths studied in the Investigation. Although affecting mainly males rather than females and
accounting for 6.7 per cent of all male deaths, the diseases associated with alcohol were also

important in females being responsible for 470 deaths. Cirrhosis of liver is included with al-
coholic psychosis and acute and chronic alcoholism since cirrhosis of liver with alcoholism

" was the cause of 1,649 or 80. 4 per cent of the Z,051 deaths from all forms of cirrhosis of
L4 - liver. Furthermore, deaths from cirrhosis of liver with alcoholism outnumbered deaths from

alcoholism per se by four to one. To confine attention to alcoholism and alcoholic psychosis
would therefore result in a gross understatement of the total problem. Death rates from alco-
holic psychosis and from cirrhosis of liver in each city, adjusted for age, are given in Table 5.

Table 5

Annual Age-Adjusted Death Rates from Alcoholism and Alcoholic
Psychosis and 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

Cirrhosis of liver
Alcoholism and
alcoholic psy- Without mention

k. chosis of alcoholism With alcoholism
City (307, 322) (58j . 0) (581.1)

_____________ iMales _Females Males Females Males Females

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

O * 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
Sao Paulo 12.2 1.7 3.6 2.1 17.6 2.0

Few causes of adult mortality showed more remarkable disparities between cities than
did cirrhosis of liver. The total mortality of males ranged from 2.4 per 100, 000 population
in Bristol to 152.3 in Santiago. The range between the lowest rate for females, 2.0 per
100, 000 population in Bristol, and the highest rate, 46. 9 in San Francisco, was not as great

* , as for males but was still one of the wide variations among females.

Maternal Deaths

A tremendous disparity between cities was seen in maternal mortality, the death rate
per 10, 000 live births varying from 1.1 in San Francisco to 31.6 in Santiago (Figure 19). The
additional information utilized in the final assignment of causes had the effect of increasing
considerably these death rates. In Figure 19 the rates based on the original certificates and
on the final assignments are both shown. 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 abortion from 1.6 to 4. 6 per
10, 000 live births. Several cities had maternal death rates on final assignment around 50 per
cent higher than the death rates based on the original certificates and the increase in some of
the death rates due to abortion was even greater. Evidently additional information was often
available to supplement that given on the death certificate.
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Figure 19

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
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Respiratory Diseases

Figure 20

ANNUAL AGE-SPECIFIC DEATH RATES FROM BRONCHITIS PER 100,000
POPULATION FROM 45-74 YEARS FOR MALES IN EACH CITY, 19162-1964

AGE GROUP IN VEARS

* Exluding Ribeirio Prito

The main point of interest in the data
for respiratory diseases was the high death
rate from bronchitis among males in Bristol (Figure 20). This excess mortality was not shown
by females in that city compared with females in the other cities.

The prevalence of bronchitis in Bristol, as estimated from the frequency of a history
of the disease among deaths from other causes, is in accord with other estimates of prevalence

in the United Kingdom. The difference in death rates from bronchitis between Bristol and

San Francisco cannot be explained by diagnostic transfers within the group of respiratory dis-

eases. For the whole group, including also asthma, age-adjusted rates for males were 82.9
in Bristol and 30. 9 per 100, 000 population in San Francisco.

Diseases of the Digestive System

The geographical distribution of peptic ulcer is an epidemiological puzzle. Gastric

ulcer accounted for 257 deaths and duodenal ulcer for 169 deaths in the total material of the
12 cities. For both types of ulcer, mortality of males exceeded that of females, the age-

adjusted death rates per 100, 000 population in the combined data being 4. 8 and 2. 1 respective-

ly for gastric ulcer and 3.8 and 0. 8 for duodenal ulcer. In each city also, for both types,
mortality of males was higher than that of females. Two features of interest are the variation

in the ratio of mortality from gastric to that from duodenal ulcer and the high death rate from
the former type in Bogotá. In San Francisco and the two cities in Brazil, duodenal ulcer was a
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 Ribeirio Prero and
0. 7 in Sao Paulo. In Bristol and Mexico City the ratio was close to one while in the other seven
Latin American cities the ratios varied from 1. 5 in Guatemala City to 18. 7 in Bogotá.
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Mortality from gastric ulcer in Bogotá (11.2 per 100, 000 population) was eight

s> * times the lowest rate (1.4 in San Francisco) but the other 10 cities differed comparatively

little, all the rates falling in the range from 1. 8 per 100, 000 population in Ribeirao Preto to

3.9 in Santiago.

The high death rate from this cause in Bogotá deserves further study based on more

extensive data particularly as a relationship with altitude has been suggested (8).

Of the diseases afflicting both sexes relatively few caused a higher mortality in females

than in males but gallbladder disease is one of them. Cholelithiasis and cholecystitis caused

381 deaths in the 12 cities, of which 269 (71 per cent) occurred in females. Adjusted for age

the death rate of females (6.4 per 100, 000 population) was twice the rate for males (3. 2) and

this excess mortality of females was seen in 10 of the cities.

The age-specific rates for males and females based on the total material are shown

in Figure 21. For the 40-year span 35-74 years, both curves rise steadily with age and in

each age group the female rate was about twice the rate for males. In the youngest age group

the disparity is unusually large. Age-speci-

fic death rates from malignant neoplasms of Figure 21

the biliary passages in the combined experi- ANNUAL AGE-SPECIFIC DEATH RATES FROM CROLELITNIASIS ANO

ence, also shown in Figure 21, were likewise COLECYSTITIS ANO FROM MALIGNANT NEOPLASMS OF BILIARY
PASSAGES PER 100,000 POPULATION FROM 15-14 YEARS

much higher for females than for males. At BY SEX IN 12 CITIES, 1962-1964

younger ages in both sexes the death rates

for the benign conditions are distinctly high- -C.OLuTlSWS UDy CNMCSlnnS
.---- 1M4 lWMEO NU OA 05 UID1 PASIfh

er than those for cancer of these sites but it

is remarkable how similar the two rates be- FEnil

come at older ages in males as well as in fe-

males. Thus the two notable features of

mortality from gallbladder diseases are, /

first, the relatively high death rates from e ,°

the benign diseases in several cities in those /

under 45 years of age, and second, the cor-

relation between mortality from malignant

neoplasms of the biliary passages and mor-

tality from cholelithiasis and cholecystitis
at older ages from 45-74 years. .. 25 35 " "

Diabetes Mellitus

An important finding was a high level of mortality from diabetes mellitus in Mexico

City (Figure 22) where the age-adjusted death rate (37.6 per 100, 000 population) was more than

eight times the lowest rate, in Bristol (4. 4). Analysis of the data shows that the higher death

rate in Mexico City was partly the consequence of a higher prevalence of diabetes and partly

the result of a higher case fatality than in Bristol.

Among all deaths studied in the two cities, persons known to have had diabetes were

more likely in Mexico City than in Bristol to have died from the direct complications of the

disease (Table 6). In the latter city, the deaths of diabetic subjects were more fre'quently as-

W * signed, in whole or in part, to arteriosclerotic heart disease.

The higher prevalence in Mexico City may weil have a genetic basis. Hitherto the

highest prevalence recorded for any population in the world is among the Pima Indians of Ari-

zona, ethnically related to the indigenous population of Mexico.
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Table 6

Deaths with Record of Diabetes Mellitus according to Assignment of Cause with
Percentages at Ages 45-74 Years in Bristol and Mexico City, 1962-1964

Assignment of Cause of Death Bristol Mexico City
to Diabetes Nurmber Per cent Number Per cent

Total with record 181 100 494 100

Only cause assigned 16 8.8 181 36.6
Diabetic coma 5 2.8 76 15.4
Kimmelsteil-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
Cerebrovascular 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 assigned 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
Cardiovascular lesions , 9 5. 0 22 4.5
Other causes 25 13.8 85 17.2

Figure 22

ANNUAL AGE-ADIUSTED DEATH RATES FROM DIABETES MELLITUS PER
100,000 POPULATION AT AGES 15-74 YEARS IN EACH CITY, 1962-1964
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Figure 23
ANNUAL AGE-ADJUSTED DEATH RATES FROM NUTRITIONAL DEFICIENCY

DISEASES AND ANEMIAS PER 100,000 POPULATION AT AI;ES
15-74 YEARS IN EACH CITY, 1962-1964
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Other Diseases

Avitaminoses and other metabolic diseases (280-289) accounted for 164 deaths in the 12 _
cities while 94were assigned to anemias. Both in the total experience and in the separate cities
these two groups of causes did not show any significant differences in the mortality of males .4
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and females. As causes of death, specified single vitamin deficiencies were rare. The most
important single category (286) is the one comprising protein malnutrition and multiple defi-
ciency states.

The striking feature of the data (Figure 23) was the high level of mortality from nutri-
tional diseases in Guatemala City. Forty-three per cent of these deaths occurred in this one
city. 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 a further 23.6 per cent death occurred after a
period of hospital observation. The high adult mortality from malnutrition in this city is there-
fore well-documented. Severe protein-calorie malnutrition in adults, clinically resembling
kwashiorkor in children, is commonly seen in hospitals of Guatemala (9).

Changes in Assignments of Causes of Death

Comparison of mortality statistics by cause as derived from information on the death
certificates and as determined by using all available information on the fatal illnesses provides
measures of the interpretation and reliability which can be attached to death certificate infor-
mation. Furthermore, it indicates the possibilities forproducing more useful andreliable mor-
tality statistics. In some instances the additional information may not have been available to
the physician certifying the cause of death. In others he may not have consulted it when com-

·.1 pleting the medical certification. Central coding and review of both the death certificates and
the assembled histories have eliminated some sources of possible variation between cities.

Both original classifications of cause from the death certificate and final assignments
based on all data assembled were available for 42, 648 deaths. A group of 650 deaths for which
no original classifications of the deaths were received has been excluded from the comparison.
For each city final assignments were determined in relation to original classifications for 74
causes or groups of causes. Included among the 74 categories were 26 for various sites of
malignant neoplasms and 10 for cardiovascular diseases.

Sixty-six per cent of the deaths or 28, 187 deaths were in the same category of the 74
causes on the original and final assignments. By city the percentage of deaths remaining in
the same category ranged from 55 in Cali and Guatemala City to 78 in Bristol. Other cities
with more than 70 per cent agreement included Caracas (73), Lima (72), San Francisco (71)
and La Plata (71).

The 34 per cent of deaths with changes in cause included those with shifts of assign-
ments among the various sites of malignant neoplasms and changes from one type of heart dis-
ease to another. Figure 24 shows by city for eight broad groups of diseases the percentage of
final assignments which were originally classified in another category. The percentage bar is
divided into two parts, one representing shifts in diagnosis between categories in the same
broad group and the other additions from other groups.

The group of infectious diseases was increased by 5 per cent as a result of the addi-
tional information obtained. Of the deaths finally assigned to infective and parasitic diseases,
78 per cent were in the same category on the original classification; 1 per cent was moved
between categories of the group and 21 per cent were added from other groups of diseases.
For every 100 final assignments 16 were transferred out of the infectious diseases group.

Malignant neoplasms which were responsible for approximately one-fifth of the deaths
studied were increased by less than 5 per cent. Seventy-seven per cent of deaths finally as-
signed to malignant neoplasms not only were originally in the group but were also in the same

" category. Of the remaining 23 per cent, the majority (15 per cent) involved changes from one
site to another, principally from the less specific to the better defined categories. Only 8 per
cent of final assignments were transferred to the malignant neoplasm group from another
group of diseases and the exclusion rate from malignant neoplasms was only 4 for every 100
final assignments.
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Figure 24

PERCENTAGE OF FINAL ASSIGNMENTS NOT INCLUDED ON ORIGINAL CLASSIFICATION FOR EIGHT GROUPS OF CAUSES
AT AGES 15-74 YEARS IN EACH CITY, 1962-1964
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The entire group of cardiovascular diseases decreased by less than 1 per cent as a
result of the Investigation. However, on the-original classification only 67 per cent of final
assignments to cardiovascular diseases were in exactly the same category. Eighteen per
cent shifted between the 10 categories making up the cardiovascular diseases group and 14 per
cent were added from other groups. The ratio of exclusions from cardiovascular diseases
was 15 deaths for every 100 final assignments. As with other groups of diseases, the intra-
group shifts represented movements from less specific categories to the more definite diag-
nostic entities.

In the group of respiratory diseases changes were numerous, undoubtedly related to
the frequency of respiratory symptoms and conditions occurring in association with many
other diseases. Deaths assigned to the group decreased by 13 per cent. For every 100 final
assignments 42 were originally in a different category (16 in another category of respiratory
diseases and 26 in another group of diseases); in addition,for every 100 final assignments to
respiratory diseases 42 were excluded from the group. Deaths from bronchitis increased in
the 12 cities from 590 to 911 while deaths assigned to influenza and pneumonia decreased from
1, 401 to 92Z.

Deaths from diseases of the digestive system decreased by 6 per cent but of the final
assignments 18 per cent were added from diseases outside the digestive system. For every
100 final assignments 24 of the deaths originally classified to the group were excluded. An-
other 23 per cent of the final assignments were moves between categories of diseases within
the group. The largest proportion of the transfers within the group were from cirrhosis of
the liver without mention of alcoholism to cirrhosis of the liver with alcoholism.
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In the 12 cities the study increased the number of deaths from maternal causes from
440 to 592 deaths. Of the final assignments 30 per cent were not originally classified as due
to maternal causes.

The changes in accidents and violence which appear to be large are due in part to the
lack of information on the nature of the accidents on death certificates in several cities. In
these cities motor vehicle accidents, suicides and homicides were not distinguishable from the
death certificate information and almost all deaths were assigned to other accidents. Thus of
1, 590 changes on final assignment less than one-fifth were deaths being added to the group
from other diseases. However, the number of deaths resulting from motor vehicle accidents,
suicides and homicides did increase in almost every city as queries were made for the cir-

* cumstances of the fatalities.

For six of the 18 categories of diseases not included in the seven preceding broad
groups, the number of deaths increased. These include diabetes mellitus, alcoholic psychosisand alcoholism, other mental disorders, hyperplasia of the prostate, congenital malformations
and ill-defined causes. However, the total number in the 18 categories of diseases remained

-1- constant decreasing by less than 1 per cent.

Recommendations for Actions in Health Programs and for Research

These analyses result in recommendations relevant to (i) preventive actions, (ii) epi-
demiological research and (iii) development and improvement of standard procedures. These
three subjects are covered in this chapter which also gives a brief summary of the Investiga-
tion.

Preventive Actions

In the past,health programs have been directed principally to the prevention and con-
trol of communicable diseases and to the reduction of mortality in infancy and childhood. While
continuing efforts directed to these ends are important this Investigation points clearly to thepossibilities for reducing mortality in adult life in these cities. To attain this goal harmful
conditions in the environment of modern urban society must be eliminated. Estimates based
on summary data are given of the number and proportions of deaths from causes largely amen-
able to preventive action and treatment. The infectious diseases, the complications connected
with childbirth and many of the external causes can be accepted as entirely preventable. Many
deaths from certain other conditions could be prevented by early detection and effective treat-

z ~ment. For other causes the risks associated with'environmental factors might be reduced.

Mortality from the infective and parasitic diseases accounted for only a small propor-
tion of the deaths though relatively more important in the younger than in the older adults. Inthe 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. Tuberculosis was responsible for over
two-thirds of the deaths in this group. A major contribution of the Investigation is greater re-cognition of the importance of Chagas' cardiopathy in mortality in certain areas of the Ameri-
cas.

Many deaths were associated with adverse social and environmental conditions andothers might have been prevented through treatment. Together these represent nearly one-
third of the deaths of males (31.1 per cent) and over one-fifth of those of females (22.8 per
cent). More than half of the deaths of males 15-34 years of age were due to these causes.
The two largest groups causing deaths amenable to preventive action and treatment of males
are alcoholism and accidents and violence which numbered 5, 536 (22. 7 per cent of the male
deaths) in the combined experience. Some of the deaths due to cancer of the lung and to bron-chitis are classed as preventable since environmental conditions, air pollution and cigarette
smoking,have been associated with a high proportion of them. Diabetes mellitus is included in
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this group also since there is effective treatment. 'Although existing knowledge shows the way .

to reduce mortality there are formidable problems in making such reductions. Community
centered research should indicate the methods of effecting social changes.

The reduction of mortality of females presents challenges of a different kind. · Deal:h
rates are already much lower than the corresponding rates of males. Alcoholism and external
causes contributed to a smaller extent. However, most of the maternal deaths of which many
are due to abortion can be prevented. Also, with known methods of early diagnosis and treat-
ment most deaths from cancer of the cervix uteri are avoidable. Of the deaths of young fe-
males 15-34 years, 56. 5 per cent are classed in the group amenable to preventive action and
treatment in contrast to 69. 6 per cent of deaths of males in this age group.

Thus with existing knowledge, prevention of a significant proportion of deaths in the
productive period of life is possible. Each city has its own distinct pattern of mortality and
consequently its own peculiar problems in prevention. Social and economic change while re-
ducing the risks from certain diseases, also, unfortunately, brings increased hazards of
different kinds such as from motor vehicles, air pollution and cigarette smoking which affect
mortality.

Epidemiological Research

For two large groups of causes of death, malignant neoplasms (other than of lung and
cervix uteri) and cardiovascular diseases, which cannot be classed as preventable in the pre- .
sent state of knowledge, the Investigation has contributed by identifying with certainty popula-
tions where these risks are high and others where the risks are low. Wide differences in
mortality have been shown to exist and these can no longer be attributed to differences in noso-
logy or classification. 0

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 deterrmine
the specific environmental factors responsible. The International Atherosclerosis Project:
was conducted in several of the cities at the same time as this Investigation. Comparison of
the results of the two studies shows that certain indices of arterial lesions are directly related
to mortality (7). Thus, these two international collaborative projects complemented each ~7
other to provide a better understanding of the epidemiology of arteriosclerotic heart disease.
The establishment of these facts was considered by Epstein (5) a prerequisite for further re-
search.

Mortality from malignant neoplasms showed unexplained wide variations. For exalnple,
in La Plata, Argentina, the age-adjusted death rates from cancer of three sites were very high
in males: namely, (i) larynx, (ii) lung and bronchus and (iii) urinary bladder. The death rate
from cancer of the lung and bronchus was also high in Bristol, England but the rates were not
high from cancer of the larynx and urinary bladder. Thus, although the association of cigarette
smoking with cancer of the lung and bronchus has been repeatedly observed and the evidence
has been highly suggestive also for laryngeal and bladder cancer, the anomalies in the pattern
of mortality in these cities deserve immediate investigation. One possible explanation might
be differences in types of tobaccos used in these cities. A limited study is already underway.
Further research will be needed.

Also deserving investigation are the unusually high death rates from cancer of the c:er-
vix uteri noted in Cali, Colombia and Lima, Peru. The contrast in mortality from gastric
cancer in certain cities was puzzling. The death rate was unusually low in Mexico City and
high in Bogotá. These are valid observations which can be the basis for further resea rch.
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The seriousness of alcoholism is indisputable as reflected by excessive death rates
from alcoholism, alchoholic psychosis and cirrhosis of the liver. Further study is needed of
the precise factors operating in certain populations. How closely are these related to type
and quality of alcohol consumed, to pre-existing liver damage from other causes or to malnu-
trition ?

Excessive mortality from abortions and from other complications of pregnancy, child-
birth and the puerperium is an indication of serious social as well as health problems. Com-
munity centered research regarding abortion is urgently needed to save the lives of these
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 ¿-5 per cent of all deaths of males. The chronic respira-
tory diseases, asthma, bronchitis, bronchiectasis and emphysema cause sufficient deaths in
many of the cities to warrant studies of the environmental hazards as the basis for preventive
actions. These diseases produce chronic disability over extended periods of life.

The high death rate from gastric ulcer in Bogotá, the city with the highest altitude, al-
though not definitive, was intriguing. 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 current
teaching tends to discount a common causation for the two diseases.

The principal finding regarding diabetes mellitus was the unusually high mortality in
Mexico City. The frequent history of diabetes on the records of all deaths in Mexico City
strongly suggest an unusually high prevalence of this disease and a genetic basis for this is a
distinct possibility. Diabetes is one of the causes of death which should be studied in combina-
tion with cardiovascular diseases.

For certain causes such as infectious diseases, malignant neoplasms, accidents and
violence, the 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 de-
spite the additional information at their disposal. In this respect the combination of diabetes
mellitus and arteriosclerotic heart disease proved particularly troublesome. Other combina-
tions, for example, hypertension and cerebrovascular lesions, general arteriosclerosis and
degenerative heart disease were encountered frequently. Hitherto the selection of one under-
lying cause has been governed by arbitrary rules. As a consequence valuable information
given on death certificates at present is discarded. However, the methods of handing multiple
causes and combinations of causes for informative tabulations have to be devised. Experimen-
tation 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 towards discovering associations of etiological signi-
ficance, operational research is also indicated for development and demonstration of appro-
priate measures. Methods for prevention in one society may not be effective in another. This
is true for causes having well-known preventable aspects such as for example maternal deaths
due to abortions. It is likewise important for causes for which the preventive approach has
yet to be fully developed such as alcoholism or motor vehicle accidents. By defining these
problems, the Investigation serves to stimulate further studies for the optimal application of
existing knowledge and for the acquisition of new basis for action.

Development and Improvement of Standard Procedures

Mortality statistics have served as the basis for geographical study of diseases for
the past century. On a world basis as well as for individual countries mortality statistics
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will continue to provide essential data. The category numbers given in this report are those
of the International Classification of Diseases (1955 Revision) recommended and used by
Member States throughout the world.

This Investigation indicates clearly that additional information is available in hospital
and autopsy records which combined with the clinical data enable the causes of death to be
defined more precisely. As shown in the chapter on cardiovascular diseases, the additional
information supplementing that on death certificates resulted in increases in the assignments
to specific forms of heart disease. Likewise for malignant 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 certificates.
The role of alcoholism in mortality, resulting in deaths from alcoholism, alcoholic psychosis
and cirrhosis of the liver, was clarified.

Although medical certification could be improved by queries to the attending physicians,
to hospitals and to pathological laboratories for specific information the fact that death certifi-
cates are official records used for many purposes may limit their value in medical statistics. ¢-
Completion 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 additional infcirma-
tion by the certifier. Thus for the assignment of causes of death the development of systems -~
for linking confidential information from autopsies and from hospitals with death certificates
is recommended. The use of the complete record would be limited to statistical and research
purposes. Operational research in this field employing modern processing methods by com-
puter should result in better utilization of information regarding the causes of death.

In this Investigation in order to overcome the differences due to medical terminology
in use in various countries, causes of death in the cities were assigned by the same two mled-
ical referees. To develop comparable data, standard medical terminology could be introduced@
into teaching in medical schools. In the United States for many years, the American Medical
Association promoted a standard nomenclature. Their publication Current Medical Terrninology
is under constant revision in order that medical terms are defined and included. Definition of
terms in several languages would insure the same interpretations throughout the world. The
use of the category numbers of the International Classification 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 spe -
cialists. Systems of recording and analyzing multiple causes of deaths, referred to earlier,
will require international standards so that the comparable statistics will become available ,-T
for future epidemiological studies. For comparability of mortality statistics international
action by the World Health Organization is essential.

For mental diseases the problems of developing an internationally acceptable classi-
fication are complicated. The World Health Organization has initiated a program of study of
the terminology in use for preparation of the section on mental disorders of the 1975 Revision
of the International Classification. Similar efforts are being made in cardiovascular diseases
(10.). Medical terminology in each field needs to be studied and standardized 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
demonstrates clearly the value of.mortality statistics as the basis for determining the need for -¢-
preventive action and for pinpointing areas for further research. Intensified efforts should be O
directed to complete coverage of the Americas with satisfactory death registration systelms,
and current analysis of mortality which will provide sound bases for health planning. Imagi- -
native operational research could result in adequate systems and the application of mode:rn
data processing methods which would lead to more accurate, timely and useful mortality sta-
tistics.
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