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FOREWORD

The first edition of Lineamientos basicos para el analisis de la mortalidad was
published In 1992 as part of technical cooperation activities implemented by the
Pan American Health Organization (PAHO) to strengthen the competencies of health
ministries and national statistics institutes at the local and regional levels, and of
personnel involved in mortality analysis.

This new edition is the product of PAHO's regional Plan of Action for Strengthening
Vital and Health Statistics (PEVS) (2008-2013, extended to 2016), which, through
innovative technical cooperation among countries, created the Latin American and
Caribbean Network to Strengthen Health Information Systems (RELACSIS). Promoting
joint efforts among countries in the framework of South-South cooperation, RELACSIS
prioritizes the preparation and analysis of subnational data on live births and
mortality. This update responds to the need identified by the interinstitutional teams
working in this area to contribute to evidence-based decision-making.

This edition presents historical background and current approaches to mortality
analysis. Despite the problems entailed in using mortality to study health, mortality
data are usually available and are widely used to measure population health. The
purpose of these guidelines is to convey the basic elements of mortality analysis
and serve as reference material at the subnational and regional levels, contributing
to mortality analysis and a better understanding of the role of these data in the
epidemiological profile of the population.

These basic guidelines have been in high demand in Latin America and the
countries of the Region have long requested that they be updated. The Health
Information and Analysis Unit of PAHO (CHA/HAS) fulfilled the commitment to update
them, enlisting the support of professionals from various Latin American institutions.
The goal was to keep the content simple in order to enable researchers to conduct
basic mortality analysis. This document is the product of that effort and contains
relevant updates and innovations that we hope will be useful both to decision makers
and to those who work with mortality data every day.

Marcos A. Espinal
Director
Department of Communicable Diseases and Health Analysis
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This chapter presents historical background and current approaches
to mortality analysis, noting the changes in both the conceptualization
of the health disease process and the theoretical and methodological
factors that influence approaches to the study of mortality. It also
underscores the importance of this analysis for characterizing the
health situation and for planning and evaluating policies based on the
needs of populations.

1. INTRODUCTION

Thetremendousadvancesintechnologythat markedthefirstdecade ofthe 21st
century have facilitated and increased access to death statistics and databases.
For example, microdata on individual deaths in different countries in the Region
of the Americas and around the world can be consulted online (preserving the
identity of the deceased). In most cases, this includes basic information such
as age, sex, and cause of death, as well as on other characteristics considered
important for mortality analysis.

The effort to systematize death records dates back to 16th century London,
England. In 1530, following of a series of epidemics, the city instituted a death
reporting system, whereby parishes were required to submit weekly reports on
the number of deaths from plague (the “Black Death”) and all other diseases.
In 1604, systematic publication of these death bulletins (“bills of mortality”)
began.

A summary of this information in a series of tables and its subsequent
statistical analysis by John Graunt resulted in the report Natural and Political
Observations Made upon the Bills of Mortality, published in 1662. In this report,
Graunt analyzes the leading causes of death, identifying seasonal variations in
mortality and other factors related to the plague. The book was a success and
was quickly followed by other editions. Graunt’s research was continued by
William Petty, who recommended the creation of a government agency tasked
with the systematic collection and interpretation of the information (Ruiz
Guzman, 2006).

In the late 1830s, the General Register Office for England and Wales took
over the registration and dissemination of birth and death information.
Compulsory registration of these vital events began in 1837 and, for deaths,
included the cause and the occupation of the deceased, in addition to age. In
1839, in a letter annexed to the Office’s Annual Report, its Director, William Farr,
explained the importance of the information in these registries and expressed
concern about the differences between sexes and ages and the influence of
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different social factors — occupation among them. These letters and articles
would continue to appear in each Annual Report. Farr’s contributions can be
considered the foundation for the study of health inequalities (Whitehead,
2000).

When official civil registries did not yet exist in the Region of the Americas,
births and deaths were recorded chiefly by religious institutions (parish records).
These records were the primary source of data for the first pre-19th century
demographic analyses, which studied population dynamics.

In the late 19th century, countries created national agencies (civil registries)
responsible for recording births, deaths, and other vital events; for example, in
Paraguay in 1880, Argentina in 1889 (Di Liscia, 2009), Bolivia in 1896 (Ruiz Guzman,
2006), and Cuba in 1885 (Lopez Serrano, 2002).

In the mid-20th century, in order to provide countries with uniform statistical
standards, concepts, and definitions to improve international comparability, the
United Nations Statistics Office (now Division) published a Handbook of Vital
Statistics Methods. This was followed by the Principles and Recommendations for
a Vital Statistics System, approved in 1970 and published by the UN in 1973, which
included the following statistical definition of death:

“..the permanent disappearance of all evidence of life at any
time after live birth has taken place (post-natal cessation of vital
functions without capability of resuscitation). This definition
therefore excludes fetal deaths.” '

It is worth mentioning that the Royal Spanish Academy’s Dictionary of the
Spanish Language (Diccionario de la lengua espafiola) defines mortality as
the “The rate of deaths in a population during a given time, overall or from a
given cause.” This definition highlights the association of mortality with the
population dimension, unlike the terms “death” or “demise,” which are individual
characteristics.

The first mortality studies more commonly referred to the distribution of
deaths by age, sex, and cause and were centered on a qualitative and quantitative
approach to the principal epidemics or diseases that heavily impacted specific
population groups (e.g., children, women in childbirth, and the active male
population).

Once civil registry-based vital statistics systems (described in the next
chapter) had taken root in the countries of the Region, mortality information
became a basic tool for characterizing the health status of the population and
designing policies based on health needs.

1.In line with this definition, this document will exclude consideration of fetal deaths, in light of
important differences among the countries, especially in legal terms.
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The most commonly used health measurements reflect disease and
mortality more than health. Furthermore, the traditional concept in which
health was considered the absence of disease still prevails, supported by
the greater availability of data and methodologies for measuring disease
status rather than health status. In many countries in the Region, mortality
information, although solely reflecting extreme harm, is the most complete
and robust information available.

In the mid-20th century, this concept of health was supplanted by a definition
that relates health to a state of well-being, not simply the absence of disease.
This new paradigm embraced the idea that health is the outcome of a series of
factors specific to the individual and others related to access to treatment and
care, a healthy environment, educational opportunities, the meeting of basic
needs (e.g., housing), and living conditions. Analysis of the social determinants
of health grew out of this framework.

Thus, other dimensions or variables, such as educational level, health
coverage, ethnicity, and birthweight and weeks of gestation in infant deaths,
were not only included but considered essential for measuring the impact
of social determinants on mortality. The health situation of populations is
therefore considered a product of the interplay between the sociopolitical and
economic context and the biological, psychological, and physical characteristics
of individuals. In-depth studies have demonstrated, moreover, that social
inequalities generate health inequalities.

A change in the mortality profile of populations also led to an interest in
studying population subgroups such as children, adolescents, and women of
reproductive age, resultingin strategiestoimprove and expand the measurement
of mortality in these groups. At the same time, the aging of the population and
the predominance of noncommunicable diseases (NCDs) will require additional
information and/or new strategies for approaching the study of mortality in
older persons. For example, since the traditional approach—based on the causes
triggering the processes leading to death—provides only partial information
about this age group, a multicausal analysis of the process is necessary.

In short, history and the current literature show that advances and changes
in knowledge about the health-disease process require new approaches to
mortality analysis.

2. IMPORTANCE OF MORTALITY DATA

Information on mortality, natality, and migration is fundamental to the
study of a population’s demographic dynamic. Together with information from
population censuses, it also provides the basic data for estimating life expectancy
and constructing other important sociodemographic and health indicators.
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Mortality statistics are widely used in health situation analysis, whether for
different populations atasingle pointintime or for a single population at different
times. This analysis is usually accompanied by specific information disaggregated
by age, sex, causes of death, etc.

Despite the problems entailed in using mortality as a proxy for health,
mortality data are usually available and are widely used to describe the health
of populations. Mortality-based health status indicators are very useful,
notwithstanding their limitations when the objective is to compare different
populations, due to differences in the distribution of the population, health
services or health care, or the quality of registries.

Unfortunately, the data on diseases, accidents, acts of violence, and functional
limitations in the population are insufficient, but this situation can be improved
by using information on diseases and disabilities obtained through population
surveys or the health services, as well as other sources, such as the social security
system, educational institutions, and national population censuses.

Death is obviously a major event in the life cycle and stands as an event
contrary to health, indeed, the definitive end of health. The significance of death,
moreover, underscores the importance of mortality as an indicator, given the ease
with which it is operationalized, in line with the conceptual definition given above.
The difficulties involved in operationalizing the concept of health—compared to
the ease of constructing indicators based on the definitions of different diseases
and death—are well-known (Almeida Filho, 2000).

The importance of mortality data can be observed in the enormous production
of knowledge about its association with multiple factors. Mortality is an endpoint
(“outcome”) of studies that employ different theoretical and methodological
approaches—for example, the biomedical model, centered on clinical aspects of
disease and death (Sackett, Haynes, Guyart et al., 1994; Jenicek, 1996); the model
centered on health services (Lalonde, 1977; Whitehead, 1991; White Kerr, 1992),
or the Marxist model, centered on social determination (Breilh, 1979; Laurell,
1994). The theoretical and methodological approaches mentioned are designed
to reveal the magnitude of the impact of different levels of determination on
the outcomes of the health-disease-care process. More recently, theoretical and
methodological models have been employed that apply the complexity theory to
health, hierarchically integrating the different levels of determination (Almeida
Filho, 2006).

Studies that yield knowledge about temporal trends in mortality should also
be noted, because they attempt to explain its behavior in relation to the context
using different theoretical and methodological models, such as the theory of
demographic transition or epidemiological transition (Omrhan, 2005) and the
discussions surrounding them (Frenk et al., 1991; Barreto et al., 1993).

Information on mortality is essential, moreover, for evaluating health programs
and designing activities or strategies. Health policies should be based, even if
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only partially, on an assessment of health needs and health problems. Suppose
we are proposing legislation to prevent injuries, hospitalization, and deaths from
a particular disease or health problem. How could we present evidence to support
this initiative?

A first step would be to measure the frequency of deaths from a given disease
or health problem in the population for which the programs or policies will be
proposed. The association between mortality and the sociodemographic factors
that might be related to itsincidence and distribution should also be described, for
example. Having such information makes it possible to adopt preventive measures
for the population groups most in need of them and thereby optimize allocation
of the available resources, with the consequent improvements in health care.

Finally, it should be borne in mind that systematic mortality registries are
important because of their widespread use in different scientific fields, such as
the administrative sciences, sociology, political science, demography, geography,
and economics. Hence, rather than being limited to the health field, they are
useful in all areas of life.

In brief, mortality information is basic for knowing about health conditions,
the standard of living, and access to quality medical services and is especially
useful for policy- and decision-making on the accessibility and quality of health
services.
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This chapter discusses aspects related to the collection, electronic
compilation, and evaluation of the quality of death data.

The first section discusses data sources and vital statistics systems
in particular. The second describes the characteristics of data capture
instruments and their differences among countries, as well as matters
related to electronic certificates and registries. The third discusses
the activities necessary for creating databases. The fourth addresses
a critical issue related to data storage and processing: confidentiality.
The fifth and final section focuses on the main criteria for evaluating
data quality.

1. DATA SOURCES

Below we present the sources of death data, from the standpoint of a
statistics system that constructs national indicators. A well-operating system
of this type will yield information that can be disaggregated to the subnational
or local level.

While other data sources exist—such as notification or surveillance
systems (e.g., for maternal or infant deaths, HIV/AIDS, etc.) and sources from
local health systems, such as hospital death records or statistical reports that
capture the information on hospitalized patients—these will be considered
only in terms of their importance as supplementary sources for improving or
evaluating the quality of data from vital statistics. This section also describes
the characteristics of vital statistics systems and civil registries, as well as
the legal and statistical roles of civil registries when a death is recorded and
registered.

1.1 Vital statistics and civil registry systems

Vital statistics systems based on civil registration are the basic source of
information for mortality (and natality) analysis.

The majority of countries in the Region of the Americas have vital statistics
systems based on civil registration, an act whose legal purpose is the official
registration of vital events (births, deaths, marriages, divorces, adoptions, etc.).

“Civil registration is defined as the continuous, permanent,
compulsory and universal recording of the occurrence
and characteristics of vital events, in particular, events
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concerning the marital status of persons, as provided
by decree or regulation, in accordance with the legal
requirements in each country.” (United Nations, 2003:7)

The documents (certificates) derived from this registration are legal
instruments that enable individuals or their families to prove certain facts, such
as age, marital status, or death, that engender rights or obligations. At the same
time, they fulfill a statistical objective that serves as the origin for vital statistics
systems, which, as mentioned in the previous chapter, are structured according to
the United Nations Principles and Recommendations for a Vital Statistics System,
currently in its third revision (United Nations, 2014).

“A vital statistics system is defined as the total process
consisting of a) collecting information by civil registration or
enumeration on the frequency of occurrence of specified and
defined vital events, as well as relevant characteristics of the
events themselves and of the person or persons concerned, and
b) compiling, processing, to analyzing, evaluating, presenting
and disseminating these data in statistical form.” (United
Nations, 2003:5)

Although, as we have already seen, civil registries in the countries of the
Region date back to the late 19th or early 20th century, the development of
vital statistics systems by the national governments occurred squarely in the
second half of the 20th century.

The countries’ legislation generally requires that deaths be registered
through a medical death certificate that, in addition to verifying the death,
must contain information on other characteristics of the deceased, the
circumstances of the death, and, primarily, the cause or causes. Furthermore,
the physician who attended the deceased should, in principle, be the one who
certifies the death; in that physician’s absence, another may do so. In addition,
when the death is the result of a confirmed or suspected injury (i.e., caused by
an accident, suicide, or homicide), it must be certified by a medical examiner,
within the framework of a police and judicial investigation.

Alook atthe organization of vital statistics systems in the countries of the
Regionrevealsdifferent methodologiesforcapturingand processing mortality
information. In terms of the responsibilities for preparing and analyzing this
information, there are different ways of organizing vital statistics systems in
the Region. In some countries, national statistics institutes are responsible
for the standardization, analysis, and processing of information, either
centrally or through comparable subnational institutions. In the majority of
countries in the Region, the national ministry of health is responsible for
this processing and analysis. A third organizational modality has also been
observed, in which the ministries and national statistics institutes share the
responsibility.
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1.2 Supplementary records

Death registration—based on death certificates—can be supplemented with
data from the different sources that make up the statistical or epidemiological
information systems. Using a methodology known as “comparing” or “matching,”
these sources offer broader and more detailed information on deaths, their
causes, and the circumstances in which they occurred.

Additional data collection sources worth mentioning, which varyinimportance,
are (Becker, 1992):

» Civil registry records. Some of the countries in the Region even have
regulations requiring civil registries to respond to queries from
statistics offices when statistical instruments for capturing death
data lack information.

» Health surveillance and compulsory disease reporting systems.
These are a very important additional source for monitoring
morbidity and mortality from diseases whose investigation and
monitoring are considered a priority, as they are events or processes
involving health problems that require immediate action or that are
concentrated in specific population groups, such as children under
1, women of reproductive age, workers employed in work activities
with occupational health implications, etc.

» Registries for diseases/conditions such as cancer and congenital
abnormalities are also important sources of information.

» Health service mortality registries. From a qualitative and
quantitative standpoint, death data can be expanded to include,
in particular, deaths that occur in hospitals but that have either
not been registered or have been incorrectly registered. The
health services are an important additional source of information,
especially with respect to the cause or causes of death and other
data that may not have been entered on the death certificate.

Some places have civil registry offices or posts in the health services
themselves (hospitals, sanatoriums), which can help reduce missing information,
since most of the life events of public health interest—especially births—tend to
occur in health facilities.

» The records of forensic medicine institutes. These records are an
important source of information, chiefly with respect to knowledge
about the underlying cause of violent deaths, since the death
certificates completed by medical examiners often contain a
description of the injuries found.
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» For the study of violent deaths, other important sources outside
the health sector can be tapped—for example, police records and
media reports, when disasters strike or major accidents occur, and
investigations that reliably determine causes of death subsequent
to the preparation of death certificates.

1.3 Censuses and surveys

Censusesand sociodemographicsurveysare an alternative and supplementary
source of information for studying population dynamics and characteristics.
When geared to households, they are a very important source of demographic
information that, while not a substitute for the vital statistics system, can
effectively supplement it.

Population censuses, which are usually conducted every 10 years,? — in years
ending in 0 or 5, are an important instrument for analyzing natality and mortality
in the intercensal period.

Today, in countries in the Region where the civil registry does not achieve the
desired coverage of vital events for reasons of geographic, political, or cultural
inaccessibility, population censusesare critical for learningaboutthe demographic
dynamic. To meet this objective, a series of specific questions should be included
on the census form to obtain information on the death of household members
in a given period, specifying the sex and age of the deceased. Deaths in adults
are normally investigated separately, while deaths in children are investigated
through questions on fertility—for example, the number of children born alive and
the number of surviving children by age (CELADE, 2010).

In addition, there are many examples of countries with civil registry coverage
problems where population surveys play a key role in estimating both natality
and mortality and also address matters related to the causes of death in specific
population groups (infant mortality, maternal mortality).

Demographic and health surveys are conducted to ensure that decision-
makers in the public and private sectors (especially the former) with influence
on health and population policy have up-to-date information when designing
and evaluating programs. The main purpose of these surveys is to construct
indicators on demographics, housing, fertility, general and reproductive health,
the nutritional status of children, infant and child mortality, etc.

Multiple indicator cluster surveys (MICS) are a household survey program
developed by UNICEF to help countries complete the information necessary for
monitoring human development in general and the situation of children and
women in particular. Statistically adequate evaluations can be obtained through
MICS that permit international comparisons of social indicators, such as those
corresponding to the Millennium Development Goals (MDGs) and the Sustainable

2. Depending on the laws and regulations of each country.
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Development Goals (SDGs). The surveys include a household and family
questionnaire, another for women aged 15-49, and a third one on children under 5,
which is answered by the mother or another caregiver.

Another special type of survey used in the study of mortality is included
in the methodology known as verbal autopsy (Soleman, Chandramohan, and
Shibuya, 2006), where people in the household of the deceased are questioned
about the person’s life history and the process that led to death, especially
in events where the role of the health services and social determinants is
analyzed. This methodology is primarily used in the investigation of maternal
deaths (Torres et al., 2014) and deaths from ill-defined causes (Ministry of
Health of Brazil, 2008).

1.4 Mortality estimates

In countries where the coverage and quality of vital statistics are a problem,
estimate-based methods are used to describe natality and mortality—for
example, through demographic and health surveys and MICS surveys. Similarly,
for countries in the Region that lack consolidated and operational statistics
systems, the estimates produced by international organizations are another good
alternative for approaching mortality analysis.

For more than five decades, a number of UN institutions (Population
Fund, Economic Commission for Latin America and the Caribbean (ECLAC),
Latin American and Caribbean Demographic Centre (CELADE), etc.) have
issued population estimates and projections, along with estimates of total
mortality and mortality in specific population groups. With the formulation
of the Millennium Development Goals, methodologies have been developed
to estimate different indicators for evaluating attainment of the targets set
(World Health Organization, 2015).

More recently, an interagency group (World Bank, WHO, UNDP,®> UNICEF) has
been created that estimates and adjusts the mortality information supplied by
the countries, based on specific criteria and methodologies to guarantee the
homogeneity and comparability of the information (World Health Organization,
2015).

In concluding this section, it is important to emphasize once again that vital
statistics systems based on civil registration are currently the best source of
data, because they provide the numerators and denominators for calculating the
most critical health and demographic indicators and make it possible to analyze
and measure the degree to which health and well-being targets are met.

3. World Health Organization (WHO); United Nations Development Programme (UNDP).
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2. DATA CAPTURE INSTRUMENTS

Most of the countries have adopted data capture instruments based on UN
recommendations. Some differences are worth mentioning, however. Moreover,
advances in information and communication technologies have also had
an impact on the systems involving death registration, which has led to the
automation of civil registries and, in some cases, the use of electronic death
certificates.

2.1 Legal and statistical registration models

According to the current legislation in each country, when a death occurs,
a physician or legally authorized individual completes a form known as a death
certificate, whose purpose is to register the event for legal purposes. In the
majority of the countries, death certificates also have a statistical purpose,
serving as the starting point for mortality statistics in the vital statistics
system.

Some countries in the Region (e.g., Chile and Mexico) have a single data
capture instrument with a dual (legal and statistical) objective. Prepared
as documentation for the civil registry, the death certificate also provides
information that will be used in the statistical processing and analysis of
mortality data.

Other countries (e.g., Argentina) supplement the death certificate with a
data collection instrument, known as a statistical report or bulletin, which
contains a series of data aimed primarily at providing more detailed social and
health information, in addition to the causes of death.

For reasons of professional competence, a physician—preferably the one
who attended the deceased during the illness or injury that caused the death—
is responsible for providing information on the causes of death, based on a
model that will be described in the next chapter. Consequently, physicians are
responsible for ensuring that the statistics reflect the profile of causes of death
as faithfully as possible.

In some countries, a death can be recorded without medical certification,
in which case, the informant is asked to indicate the probable cause of
death.

As already mentioned, in developing this data collection instrument, nearly
all the countries have followed the Principles and Recommendations for a Vital
Statistics System (United Nations, 2003). Thus, they usually record data on the
deceased, including age, sex, educational level, usual occupation or activity, place
of residence, health coverage, etc. Furthermore, they also record data on the death
that, in addition to the underlying, associated, and contributing causes, includes
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the date, geographic location and place where it occurred, and, for violent deaths,
the circumstances, setting or place, and other pertinent information.

It should be noted here that in certain countries in the Region, such as
Colombia and Paraguay, death certificates include not only deaths that meet
the definition provided in the introduction, but fetal deaths as well, while in
the majority of the countries, both the legislation and vital statistics systems
require different registries for these events.

The 2016 edition of the International Statistical Classification of Diseases
(often referred to as the 1CD-10) proposes a single form for recording these
events, but certain countries in the Region (among them Argentina and Mexico)
have not accepted it for legal reasons.

2.2 Electronic registries

Several countries in the Region have advanced in the automation of their
civil registries (e.g., Argentina, Paraguay, and Uruguay), making progress in two
directions: first, in the digitization of their existing registries; and second, in the
development of tools for automating the entire vital events registration process
(from collection of the information for issuing certificates and legal registration
of the events, to their storage).

In its Principles and Recommendations for a Vital Statistics System, the UN
defines electronic records of vital events as “the most effective and appropriate
method of civil registration” (United Nations, 2014: 84), noting that it facilitates the
linkage of records with other information inside and outside the system (United
Nations, 2014).

As already indicated, there are different modalities for collecting
statistical data on mortality, regardless of whether it is done in conjunction
with the legal registration of vital events or independently by statistical
support systems.

Whatever the modality, most countries still use paper forms, which implies
the need for physical and human resources to enter the data in computer systems
for subsequent processing, tabulation, and analysis. Nonetheless, data capture
on paper is a less costly alternative that requires no computers equipment or
software for the generation of statistical data, meaning that the people who
record the deaths do not need to be trained in the use of modules for uploading
the data.

Therearecaseswhere progresshasbeenmadeinelectronicdeathregistration
(EDR). In qualitative terms, the difference between EDR and traditional systems
lies not only in the nature of the data capture instrument but in the fact EDR
eliminates paper in the entire statistical data generation process.
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The following are the main advantages of EDR:

» For civil registration of vital events, electronic support offers the
possibility of enhancing security measures to protect legal aspects
of the registry.

» It eliminates the need for human and physical resources to transfer
data from paper forms to computer systems for information
processing and management.

» Digital files with the information are more secure and economical
than paper files and facilitate access to the original data when the
need to correct processing inconsistencies arises.

» Electronic forms make it possible to apply permit content filters
and integrity controls to prevent the uploading of incomplete and
inconsistent information.

» EDR facilitates linkage of mortality information with other
information systems.

» EDR improves the timeliness of information by substantially
shortening uploading and processing time.

In the United States, some states began introducing EDR systems in the late
1990s. Today, the majority of the states have done so (Trasatti Heim, 2010).

+ Greater efficiency through electronic user . ) o
) . + Lack of nationwide connectivity
interaction

+ Greater timeliness of the information + Procurement of funds for their implementation

+ Improvements in the quality of information . )
+ Training the people involved users

+ The possibility of real-time publication L . )
+ Administration of roles and permits for system

. ) users
+ Greater security and fraud prevention

. ) . . + Quality of the stated causes of death
+ Ability to use mortality statistics as input for

epidemiological surveillance.
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The gradual implementation of EDR systems in the United States is part of
a larger project to interconnect health information and integrate standards to
ensure the quality and comparability of vital statistics information among states
(Trasatti Heim, 2010).

In Uruguay, the use of electronic death certificates for all deaths registered in
the country was approved by Presidential Decree No. 140 of 8 December 2011. In
the rationale for this regulation, priority is given to preserving the confidentiality
of the clinical data on death certificates, systematizing the information on the
causes of death, facilitating the preparation of vital statistics, and implementing
epidemiological surveillance tasks (Uruguay, Ministerio de Salud Publica, 2011).

In Colombia, progress has been made in developing systematized statistical
death registration with online data capture to generate an electronic death
certificate. Health professionals who certify deaths upload information through
a computer application in a health information system known as the Unified
Member Registry, which helps link vital events information with other health
information (Colombia, Departamento Administrativo Nacional de Estadistica,
Direccion de Censos y Demografia, 2011).

The spread of new technologies and the gradual improvement of vital
statistics systems in the countries of the Region have created a positive scenario
for tackling the challenge of implementing EDR systems. However, in addition
to the costs, certain technical considerations must be properly evaluated,
including those mentioned above, and others that require the availability of a
digital signature.

3. CREATION OF DEATH RECORD DATABASES

The countries’ death information is usually compiled in electronic files
containing all registered deaths. As mentioned earlier, every subnational area
uniformly collects the information—that is, using identical operational definitions,
data capture forms, and coding and procedures consistent with international
recommendations designed to facilitate the comparability of information among
countries.

It is customary to have national agreements on the basic information to be
collected in each subnational area and sent to the national level, giving each small
geographical area the opportunity to include additional relevant information
about the population and local administrative needs.

3.1 Compilation and validation of electronic death data

The structure of vital statistics systems usually includes a national level
that compiles information on deaths throughout the nation. The United Nations
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Statistics Division describes the compilation and validation process as six
activities that should be conducted at the national level:

» Control of the receipt of reports: in this stage, the information sent
by the subnational areas is verified as complete. The statistical
reports are generally compared with the legal death registries to
preventthe receipt of incomplete, redundant, or partial information.

» Editing: this involves computer monitoring to minimize errors. In
this stage, an analysis is performed to detect inconsistencies among
variables (causes of death by sex, by age, etc.).

» Correction: any errors found in the previous stage are corrected
through consultation with the office responsible for the subnational
area where the information originated, since traditional systems
are where the paper forms are archived.

» Imputation of missing or inconsistent information: in cases
where the corrections are inadequate or the missing information
is unavailable, imputation can be employed. Two modalities are
usually used: the imputation of one unknown value through another,
or through other known values in the same registry (e.g., the
imputation of age through the date of birth); or imputation through
other sources of information (e.g., medical records or statistical
reports on hospitalizations).

» Coding: this consists of converting qualitative information to
numerical values to facilitate processing. This process is generally
used for variables such as the level of education achieved, marital
status, cause of death, etc.

» Conversion of the information to an electronic format: this refers to
the creation of a national archive that compiles the information on
all deaths registered in the country (United Nations, 2014).

It should also be emphasized that countries apply these recommendations
differently. With the advances in information management technology, many
countries have moved toward decentralized information generation and
processing. Within this context, editing and coding activities often take place in
subnational areas, which send pre-processed electronic files to the national level—
for example, in Colombia (Departamento Administrativo Nacional de Estadistica,
Direccion de Censos y Demografia, 2011), Argentina (Direccion de Estadisticas e
Informacion de Salud, Programa Nacional de Estadisticas de Salud, Ministerio de
Salud y Ambiente de la Nacion, 2005), and the United States (Siri and Cork, 2009).
Some information systems on vital events, in contrast, have a more centralized
structure, where only the subnational area collects the information (for example,
Chile) (Instituto Nacional de Estadisticas, n/d).
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3.2 Death record repositories

In the majority of the countries in the Region, Internet access facilitates the
procurement of statistical information on mortality. Files containing microdata on
deaths can easily be downloaded from numerous sources—that is, databases with
detailed information on registered deaths, by year. These files can be processed
with computer software for the tabulation and analysis of statistical information.

The available data are coded to facilitate their storage and processing. In all
cases, the databases mentioned in this section have detailed descriptions of be
the file structure, thus facilitating access to the information. It should be borne
in mind that, when accessing a database repository, the information available
in it may be in a final file on deaths occurring in a specific time period or in a
provisional or preliminary file that does not yet contain all registered deaths or
that may be modified in the future.

Another variant of available online information involves interactive
consultations. In this case, the user does not download a file, but instead inputs
the details of the required information in a dialogue box; the system then retrieves
the information requested in table, figure, or map format (depending on the data
source).

The World Health Organization (WHO) provides raw data files on its website*
These files contain a regional mortality database. The data are presented in
a standard format that can be processed with most of the available computer
software. The data contain annual information on deaths for each country in the
Region, disaggregated by country of origin, sex, age of the deceased, cause of
death (through various groupings), and details about the information sources and
their availability (some countries submit information from estimates and others,
from permanent universal registries) (World Health Organization, 2015).

The website of the Pan American Health Organization (PAHO) provides a
function to search national mortality databases. Through a simple interface, users
can apply filters to the information from the Region and create death databases
according to selected variables: sex, age group, groups of causes of death, and
year the death was registered, depending on the information provided by each
PAHO Member State (Pan American Health Organization, 2015).

Some national offices offer microdata files or online consultations through
the network. A case in point is the National Statistics and Geography Institute
of Mexico, which offers users interactive online consultations and the ability to
download the databases (Instituto Nacional de Estadistica y Geografia, 2015). It
should be pointed out in this case that the microdata files include all the variables
found on death certificates; thus, the potential for analysis varies widely.

Furthermore,the Colombian National Statistics Administration Departmenthas
made a web application available to users through ECLAC's REDATAM 7 statistical

4. http://www.who.int/healthinfo/statistics/mortality_rawdata/en/#
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package® (developed by CEPAL) which offers access to death data through online
consultations (National Statistics Administration Department, 2015). The salient
feature in this case is the fact that through the application, users can request
more sophisticated statistical processing (e.g., cross-tabulation of variables,
filters, geographic segmentation, etc.) without manipulating the microdata files.
The same system can be found on the websites of the National Statistics and
Census Institute of Ecuador and the National Statistics Office of the Dominican
Republic for the vital statistics of those countries.

The Ministry of Health of Brazil has developed one of the most complete
interfaces for the online processing of databases. Its website provides an
interactive tool for consulting statistics on vital events, with access to aggregate
mortality data in table, figure, or map format, which includes the ability to work
with variables related to the vital event, the deceased party, and geographical
area (DATASUS, 2015).

3.3 Database matching

In mortality analysis, “database matching” is understood as the use of
statistical information from two or more sources to describe vital events and/
or improve the quality of information. One example of this matching would be
the combined use of information from the vital statistics system and hospital
discharge records to obtain information on prior hospitalization (if applicable)
for each registered death or to obtain more information on the cause of death
in cases where it had been improperly entered on the medical death certificate.

In academia, there are experiences that show that database matching is a
valid option for these purposes (De Castro, Assuncao, and Durante, 2003; Marsh
and Jackson, 2013; De Souza et al., 2008). Countries usually adopt programs to
reduce the fragmentation of information systems in order to systematize them
for total linkage (Friedman and Gibson Parrish, 2015); in this case, the death
information could be enhanced with information from other documents, such as
medical records, and information from the health services and other areas such
as education, labor, and the justice system. Although this situation appears to be
fairly remote today, depending on the situation in each country, it should be noted
that these processes often encounter difficulties, including:

» Disparities in information capture procedures for different sources.

» Difficulty harmonizing conceptual and operational definitions of the
events measured.

5. REDATAM: REtrieval of DATa for small Areas by Microcomputer.
https://www.cepal.org/cgi-bin/getProd.asp?xml=/redatam/noticias/paginas/3/7343/P7343 . xml&xsl=/
redatam/tpl/p18f.xsl&base=/redatam/tpl/top-bottom.xslt
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» Legal mechanisms that regulate and limit the personalization of
records, and thus the identification of records in the information
systems that are to be linked.

In this context, database matching poses a methodological challenge that
must be tailored to the conceptual requirements and current regulations of each
country.

Data is matched through an algorithm that establishes how the records of
the data sources used will be connected. This procedure, known as “linkage,” will
make it possible to recognize related records in the respective data repositories.
For example, through linkage, information on prior hospitalization of the deceased
can be associated with each death.

The operational dimension of database linkage is facilitated by a unique
shared identifier for each event in the sources involved (e.g., document number,
clinical history number, household, etc.). In this case, the matching is done
deterministically—that is, through exact parity. There are methods that, in the
absence of a unique identifier, do the matching probabilistically—that is, by
similarities in the records (which necessarily results in a considerable level of
error). For more information on these techniques, see Data Quality and Record
Linkage Techniques (Herzog, Scheuren, and Winkler, 2007).

4. ASPECTS OF DATA CONFIDENTIALITY

In 2014, the United Nations General Assembly adopted a resolution endorsing
the Fundamental Principles of Official Statistics, established in 1994 and reaffirmed
in 2003. These principles consist of 10 postulates, the sixth of which refers to the
issue of data confidentiality. The resolution states that:

“Individual data collected by statistical agencies for statistical
compilation, whether they refer to natural or legal persons, are
to be strictly confidential and used exclusively for statistical
purposes.” (United Nations, 2014: 2)

Every country in the Region has regulations protecting the confidentiality of
statistical information, although the scope of these regulations differs. To cite
but one example, in some countries, a request for information for judicial, tax, or
conscription purposes can override the statistical secrecy policy, while in others it
cannot (Economic Commission for Latin America and the Caribbean—ECLAC, 2015).

Given the growing demand for microdata by investigators, coupled with their
greater availability through the Internet and the growing interest in analysis and
international comparisons, the ECLAC Statistics Commission issued principles
and guidelines for managing statistical confidentiality and access to microdata
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(Principios y directrices para la gestion de la confidencialidad estadistica y
el acceso a los microdatos (ECLAC, 2015) to facilitate user access to microdata,
improve country procedures for this access, and standardize practices. Within
that framework, several countries, including Chile, Colombia, Ecuador, and Peru,
have prepared “good statistical practice codes” which, inspired by the European
version developed by Eurostat (2011), are designed to increase the confidence of
statistical data users and improve the quality of procedures.

In the case of Chile, for example, the fifth principle states that:

“The privacy of data providers (households, businesses,
administrations, and other respondents), the confidentiality of
the information they provide, and its exclusive use for generating
statistics should be absolutely guaranteed.” (National Statistics
Institute, 2013: 2)

The regulations governing statistical confidentiality and secrecy and the
adoption of standard practices to ensure confidentiality and improve the quality
of information production are key tools for statistics offices. Moreover, the
domestic and international circulation of microdata, coupled by the need to
link information from different sources for research, management, and public
policy-making, call for extra efforts to ensure confidentiality, bearing two issues
in mind:

» Personalizing data not only identifies the deceased, but its
disaggregation can jeopardize statistical secrecy. For example,
in geographical areas where a particular event occurs very
infrequently, a piece of information with no identity attached can
also identify the deceased.

» Offering microdata requires procedures that guarantee users
more detailed mortality data than what is provided in the tables,
without losing the unique objective of statistical information,
i.e., cluster analysis (rather than the analysis of individual
cases, as occurs, for example, in epidemiological surveillance).

5. QUALITY OF DEATH DATA

An inescapable issue for studying mortality through information generated by
vital statistics systems and civil registries or other sources is data quality. Prior
to analysis, any errors that could affect the data must be detected. It is currently
recognized that quality issues are multivariate in nature. Furthermore, they can
be present at all stages: design, collection, processing, preparation, analysis, or
dissemination of the information.
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There are different approaches to evaluating the quality of demographic data
(United Nations, 2014). This section discusses two main components of error in
death datafoundinthe collection and processing stages: the coverage and content
of the information. Chapter IV discusses another approach to quality evaluation
connected with the overall quality of indicators and the statistical systems that
produce them.

5.1 Coverage

When discussing quality, one of the most important stages is coverage
analysis. Errors are usually related to the failure of vital statistics systems to
systematically include deaths. Duplication (over-registration) is a less common
problem but should not be ignored.

“Coverage errors occur when individuals or events are not
registered, when they are registered when they should not have
been, or when they are registered more than once. These situations
give rise to quantitative errors, resulting in the undercounting or
overcounting of the people or events being registered.” (United
Nations, 2014)

Accordingtothe current literature, when evaluating this dimension, differences
are seen in the degree of population access to civil registry offices in the country,
measured by the availability of these offices (coverage), and the reach of the
system in terms of the ability to register all deaths that occur in the population
(completeness) (World Health Organization, 2010).

We will define the magnitude of events not captured by the registration
system as “omission of registration” or “under-registration.” Nonregistration
of deaths (legal and statistical) may be due to countless factors, the most
important being:

» The inability of the population to register the events for
geographical, socioeconomic, or cultural reasons. This impediment
is greater when a significant number of deaths occur outside health
institutions.

» The lack of civil registry offices. In some countries in the Region,
the civil registry does not fully cover the nation’s territory due to
geographic, political, or funding issues.

» Lackoflinkage between the civil registry and vital statistics systems
and their inefficiency. This can lead to sloppy processes—for
example, events captured by the civil registry are not transmitted or
reported to the vital statistics system (undertransmission of data).
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In the section on data sources, mention was made of supplemental sources
for the vital statistics system and civil registry that can be used to identify and
quantify the degree of under-registration or undertransmission.

Under-registration can be evaluated by comparing clusters of data or by
individually matching events between different sources. When the source of
comparison is considered complete, the percentage of events that the vital
statistics system captures can be calculated. However, when the source of
comparison is incomplete, under-registration can be estimated using certain
assumptions, based on the method proposed by Chandrasekaran-Deming, also
known as the capture recapture approach (United Nations, 2014; AbouZahr et al.,
2010).

Given this context, one of the first things to do is to establish a baseline with
the expected number of deaths. In establishing that expected mortality baseline,
supplementary sources and population estimates and projections can be used, as
wellasthe mortality tables prepared by the country or international organizations.
Comparing the expected deaths with the number of registered deaths will yield
a preliminary estimate of under-reporting and the need to search for other data
collection sources.

An important prerequisite for achieving quality is for the national and
subnational levels to use a single definition for each vital event and uniform
registration standards and procedures. Ignorance of or failure to apply these
definitions, standards, and procedures may be other factors contributing to the
under registration of deaths. Furthermore, several studies have shown that under
registration is not homogeneous in all age groups, with proportionately more
deaths registered for adults than for children.

One of the most common errors stems from incorrect recording of the event
due to incorrect understanding of the definition. For example, when infants are
born alive but die immediately after birth, there is a tendency to record these
as fetal deaths. In other words, there could be under-registration of both live
births and infant deaths, which directly influences measurement and analysis of
the infant mortality rate.

Many infants may be registered as stillbirths, based on the longstanding
medical principle of “viability.” Newborns with very low birthweight or multiple
birth defects usually live only very briefly after birth, but if they breathe or show
any other sign of life, under the current definition they should be considered live
births and registered as such.

The under-registration of births and infant deaths is also influenced by
cultural factors. In practice, a newborn who dies shortly after birth is not always
a person who was born, lived, and died.

One way of detecting errors of this type is to count infant deaths in the first
two days of life. Whatever the health situation or quality of the services, when the
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number of deaths in the second day is equal to or higher than those in the first
day, it is highly suggestive of incorrect application of the concept of “live birth.” In
other words, children who were born alive and died a few minutes or hours later
are being considered fetal deaths.

Several countries in the Region have adopted strategies to reduce the under
registration of births and deaths. Significant among them are the creation of civil
registry offices in health facilities, the use of intentional search methodologies
for the detection of deaths, and infant and maternal mortality surveillance
systems. For example, a study involving an active search for births and deaths
was conducted in the north-northeastern region of Brazil that led to the
adjustment of infant mortality rates in all municipalities (Landmann Szwarcwald
et al., 2011).

5.2 Errors in content

Even when a death has been registered, answers to one or more items in the
data collection instrument may not have been provided or the responses entered
may be incorrect. These errors may stem from numerous causes, such as problems
in the design of the instrument, poor training of the individuals who complete the
forms, the informant’s lack of understanding, or, also, the intentional concealment
of certain information.

“Content errors, meanwhile, refer to all cases in which people
or events have been counted, but their characteristics have
been improperly recorded. The errors involve the quality of the
information—in other words, they are qualitative.” (United Nations,
2014)

5.2.1 Integrity and validity

It is important to evaluate the extent to which valid or acceptable responses
are provided for each variable, attribute, and item included in the mortality data
capture instrument. It also is important to emphasize that each country should
have a single national data collection instrument to permit data comparability and
thus, regional and national consolidation.

In data capture instruments, medical certification of the cause of death usually
follows the international model created by WHO, which will be described in the
next chapter. Questions with respect to other data (demographic, socioeconomic,
place where the death occurred, etc., as well as those on the physician who issues
the certificate) have different formats. Some are open, while others provide
responses with predetermined categories or value intervals.
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The number of variables or items with no response or the rate at which each
of them have no response (missing information) will serve as an indicator of the
integrity of the mortality information. Furthermore, a mortality statistics system
with data capture instruments that include variables and attributes that are very
important for the analysis but have high rates of “no response,” “missing,” or
“unknown,” indicates the need to review the system.

The situation becomes substantially more critical when incompleteness affects
the causes of death. With respect to the requirement that death certificates be
completed by a physician, the legislation in the countries of the Region differs.
Where this requirement exists, incomplete data on the causes of death greatly
affects the ability to analyze these causes and offers a way to indirectly evaluate
the quality of resources in the health sector. The next chapter includes more
information on this aspect of quality.

When regard to the validity or specificity of the data, it is understood that
the information provided adequately describes the matter being investigated. For
example, if the response to the question about the occupation or activity of the
deceased is “employee” or if the response to the question about his educational
level is “primary” or “basic,” these responses are not considered very specific.

Identity and demographic variables, such as sex and place of residence,
are usually answered completely and are fairly reliable. At the same time, when
the question is about the age of the deceased, problems sometimes arise that
should be evaluated. The rounding of age to values ending in 0 or 5 is a known
phenomenon. Furthermore, for people of advanced age, the information tends
to be less accurate. Notwithstanding, the quality of the age variable is usually
acceptable.

When not omitted altogether, the quality of the responses for socioeconomic
variables is lower, for two basic reasons:

1) The data is harder to obtain, either because respondents have only partial
information or they have difficulty understanding what is being asked; and

2) It is difficult to arrive at a uniform definition of criteria and concepts that
facilitates the operationalization of this type of variable. Consequently, these
variables are less often used, resulting in less opportunity to evaluate the data
and, thus, improve them.

5.2.2 Consistency

Evaluating the consistency among variables is another important aspect.
Designing a consistency plan that establishes the relationships among the
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variables involved in death registration is another requirement for the agencies
tasked with the production of mortality information.

Thus, the logical relationship between age, sex, and cause of death must be
considered. The limitations of causes by sex are specified in the International
Statistical Classification of Diseases and Health Problems, Tenth Revision (ICD-
10) and in the next chapter, while the limitations by age are not standardized
internationally, and each country generally constructs them on its own. The
updates section of the PAHO website contains a reference on age limitations for
the causes detailed in the ICD-10°.

Inthe case of variables such as educational leveland occupation, the coherence
between that level and the age of the deceased should be confirmed. Furthermore,
when analyzing infant mortality, consideration should be given to the relationship
between weeks of gestation and birthweight according to reference tables, level
of instruction, age of the mother, etc.

In concluding this section, it must be underscored that the quality of data
in vital statistics systems must be improved and strengthened—not replaced by
other sources, such as surveys, for example. However, these latter methodologies
are extremely valuable supplementary sources that make it possible to address
issues that cannot be included in routine systems.

6. http://www.paho.org/hq/index.php?option=com_content&view=article&id=9178%3A2013-
actualizaciones-cie-10&catid=1777%3Anorms-standards&ltemid=40291&lang=es
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This chapter discusses two issues essential to the production and
analysis of mortality statistics: registration of the cause of death and
the statistical classification of diseases or health problems.

The first section provides the basic guidelines for recording the
causes that intervene in a death, prioritizing them on the “International
Form of Medical Certificate of Cause of Death.” The second discusses
the general features of a classification of diseases, subsequently
detailing the major characteristics of the International Statistical
Classification of Diseases and Related Health Problems Tenth Revision
(1CD-10), which is the most recent version, and reviewing its history. The
third section discusses issues related to recording causes of death that
impact the quality of mortality statistics. The fourth section reviews
automated systems for coding and selecting the underlying cause of
death (UCD). The chapter ends with a brief discussion of the World
Health Organization’s work on the Eleventh Revision of the ICD.

1. RECORDING THE CAUSES OF DEATH

In the section in Chapter Il on vital statistics systems, it was mentioned that
death registration was originally for legal purposes and that, while there are subtle
differences among countries in the Region of the Americas, death certificates
generally combine legal and statistical aspects of the vital event in question.

One of the most valuable statistical elements in the certification of a death is
the recording of its causes. In some countries, the certification of deaths is not the
exclusive province of physicians, and other health professionals can be involved.
However, in most, it is one of the responsibilities of physicians and the obligation
to certify a death, regardless of whether it occurred in a health institution, rests
with them.

In these cases, for every natural death—that is, one that is not violent
or suspicious—the death certificate must be issued by a physician. However,
when the death occurs under suspicious circumstances, the responsibility for
certification is passed to a medical examiner or forensic pathologist, through
judicial intervention.

The term “cause of death” is subject to different interpretations. In the days
when there were no suggestions or international consensuses on how causes of
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death should be recorded, health professionals had different understandings
what constituted the cause of death. Some of them recorded signs or symptoms
prior to death or entered a single cause, while others believed it could be
beneficial to enter several diseases as the “cause of death.” In that case, they
noted all pathologies considered to have been involved in the death (Moriyama
et al., 2011).

If death is understood as a process that usually begins with a health problem
that worsens and facilitates the emergence of another disease, more than one
cause is likely to be detected in this process (known as the causal chain). Which,
then, should be considered the “cause” of death?

In its 6th Revision, the International Classification of Diseases, which is
described in the next section, included recommendations for recording the causes
of the death and defined the underlying cause of death (UDC) as:

“(a) The disease or injury which initiated the train of morbid events
leading directly to death, or (b) the circumstances of the accident
or violence which produced the fatal injury.”

1.1 International Form of Medical Certificate of Cause of Death

The World Health Assembly recommended a specific methodology for certifying
the causes of death and, to this end, in 1967 designed the “International Form of
Medical Certificate of Cause of Death.” It furthermore tasked physiciansresponsible
for certification with entering on this form all the diseases, morbidities, or injuries
that caused or contributed to the death and the circumstances of the accident or
violence that produced the injuries.

This form, which has been in use for several years and is internationally
recognized, has a design that facilitates the physician’s task of recording all the
causes in the process and not simply the last one, which is often the most easily
recognizable. The form also facilitates selection of the UCD, which will usually be
the one located on the last line (World Health Organization, 2010) if the causes
were properly recorded.

This certificate consists of two parts: Part |, devoted to the causes intervening
in the causal chain, and Part Il, devoted the causes that, outside the chain,
contributed to the fatal outcome.

From the first to the last line, Part | indicates the following:
» The last, final, or direct cause of death: the one that finalizes the

process and, without leading to another cause, directly ends the
person’s life.
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» Intermediate or intervening cause(s): as the name indicates, the
cause or causes in the middle of the process. There is generally only
one, although if Part | has four lines, there can be two intermediate
causes.

» Originating antecedent cause (OAC): this is what is entered on the
last line, because it engendered all the causes entered on the lines
above it.

If the causes were entered correctly, the cause on the last line (OAC) will be
the one selected as the UCD. However, in some cases, the ICD states that the OAC
should be replaced with another cause indicated on the certificate—one that is
more precise for tabulation purposes, such as the UCD, since from the standpoint
of the use of mortality statistics, there is another cause that is more useful and
more precise. (World Health Organization, 2010).

If the causes were entered incorrectly and the causal chain was not respected,
the ICD has detailed selection rules to guide coders in choosing the cause that
leads to the others as a basic step for selecting the UCD. Furthermore, in cases
where the physician considers a disease or pathological state by itself to have
caused the death, a single cause will be entered on the first line of Part I—and
that will be the UCD.

In short:

Part | can list one, two, three or, in some countries, four causes, but not more,
