Public Disclosure Authorized

Poy,Plnnn,andRmwrch

WORKING

PAPERS

Popuatbon,Hshh, ad Nu:Wion

andHumanResourCes
Population
Department
The WorldBank

Public Disclosure Authorized

Public Disclosure Authorized

Public Disclosure Authorized

Aprl 1989
WPS155

MeasuringAdult Mortality
in DevelopingCountries
A ReviewandAssessmentof
Methods
Ian Timaeus
and
Wendy Graham
In countrieswhere full death registrationis a distantgoal, the
bestwayto collectdataon adultmortalityis probablytocombine
samplecommunity-basedhealthreportingsystemsand singleround surveysin whichrespondentsareaskedaboutthesurvival
of various relatives- including parents, first spouses, and
siblings.
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Reliableinformationaboutadult monalityideaUy,by age and causefor populationsubgroups- is importantfor populationand health
care planningand as an indicatorof changesin
humanwelfare. In most developing,euntries,
data collectionmethodsin the civil registration
system and health servicesare woefuly inadquate and methodsfor adjustingthemapplyonly
at the nationallevel.
In the many developingcountrieswhere
deathsare not fully registered,the best wayto
collectdata on adultmortalityis probablyto
combinesamplecommunity-basedhealth
reportingsystemsand single-roundsurveysin
which respondentsare asked aboutthe survival
of variousrelatives,includingparents,first
spouses,and siblings.
The authorsarguethat a few reliableindicators that coverthe wholepopulationare not only
moreaffordablebut moreuseful for health
planningthan a massof informationof doubtful
accuracyand completeness.
One shouldnot makeinferencesaboutadult
mortalityby extrapolatingfrominformationon
child deaths. Only genuinemeasuresof adult
mortalityare useful for planning. Several
approaches- activesampleregistrationsystems,multi-rounddemographicsurveys,sentinel
site reporting,and demographicsurveillance
systems- have been fairlysuccessfulbut
expensive. Questionsput to householdheads
aboutrecentdeaths in the householdseldom
yield usefuldata and shouldnot be used in their
presentform.
Demographicresearchshowsthat age
patternsof mortalityare similarin all popula-

tions,swo
it is possibleto estimatemortalityrates
with reasonablereliabilityfrom simpledata on
the proportionsof survivingrelativesreported
by surveyrespondents. Mcre researchis needed
to detenninewhetherindicesof mortalityby
causecan be similarlyinferredfrom generalproortlionatemeasuresof death from particular
causes. Single-roundsurveysasking about
lamilysurvivorshave not alwaysworkedwell,
lut they oftenyield goodestimatesof adult
mortalityat relativelylow cost, are efficientin
samplesize, and basedon straightforwardquestions aboutthe respondents'lifetimeexperience.
The method's mdn limitationis that it
providesratherbroad, nonspecificmeasuresof
mortality- but these are adequatefor allocation
of resources,whichis likely to be affectedonly
by large differences. (Methodsto elicit more
specificinformationare still in the experimental
stage.)
Certainquestionsneedfurtherinvestigation:
. Can additionalinformationimportantfor
health planningbe gatheredin the contextof
surveysdesignedto measurelevels,trends,and
differ-4tialsin adultmortality?
* Can the indirectquestionsused in singleroundsurveysbe used to investigatecausesof
death,on the one hand, ard some of the social
and economicconsequencesof adult deathson
theother?
* Can the measurementof adult mortalitybe
integratedwith effortsto improveour understandingof ill healthin the survivingadult
population?
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This paper reviews experience of the measurement of adult mortality in
developing countries, assesses the performance of existing approaches and
suggests some possible routes to tie development of improved methods. The
need to obtain better information on adult mortality is indisputable.
Premature deaths in adulthood are common in developingcountries. In some,
the probability of dying before age 60, having survived childhood, is at
least as high as the probability of dying in the first few years of life.
The death of a young and productive adult with dependentshas major social
and economic consequences. More plentiful and accurate population-based
measures of the level, causes and social and economic consequences of
mortality in adulthood could contributeto its ameliorationin several ways.
Firstly, such informationcan be used to quantify the extent of the public
health problem representedby adult mortality,making it possible to assess
its priority in the allocation of resources. Secondly, better information
could be used to clarify the determinantsof adult mortality and thereby to
identify points for intervention.Thirdly, quantitativemeasures are needed
in order to monitor and evaluate the effectivenessof programmesintended to
reduce adult mortality.
The assumptions

measures
effectiveness

that

and limitations of methodologiesand the corresponding

can be used

to assess

priorities

and determine

are not the concern of this paper.

programme

It should be noted,

though, that even the use of apparentlyuncontrox.rsislsynthetic measures
of mortality, such as life expectancy, raises complex issues. Such indicators entail implicitassumptions about the social and economic costs to
be assigned to deaths at different ages. In addition, life expectancyis an

inappropriate
measure of programme impact as it assumes that those individuals whose lives are saved this year will continueto benefit from
lower mortality risks for the rest of their lives (Ewbank, 1984). Whatever
I

mndices of mortality are used, aggregate measures can conflate quite
different problems. Some factors that affect mortality may lead to a small
increase in the risk of death for a large number of people, others to a
large increase in the risk of death for the disadvantagedminority. Both of
these health outcomes may have similar implicationsfor overall mortality
but are they equivalent?Even the type of study required to determinehealth
prioritieswill depend on whether it is more appropriateto target diseases,
interventions, areas or social groups? The first strategy suggests the
importance of obtaining cause-specificmeasures of mortality, the second
emphasizes the importance of impact evaluations, while the latter lead
naturally to the study of mortality differentials.
Rather than discussing the uses of mortality data in the allocation of
resources to reduce ill-health,we focus on the measurementof mortality in
countries with unsophisticatedstatistical information systems. Mortality
rates by age, sex and cause for sub-groupsof the populationare required to
calculate most indices of need or of programme impact. Unfortunately,most
developing countries do not possess the resources required to collect and
process such detailed data using the methods currently available. The body
of the paper therefore considers the informationdeveloping countries can
aim to collect on adult mortality. In the conclusionswe return briefly to a
considerationof the value of this information for setting priorities and
for planning and evaluatinginterventionsto reduce adult mortality.
The development,assessmentand refinementof methods for collectingand
analyzing informationon mortality in developingcountries is an active and
ongoing field of research that has generated a large literature. One
important series of reports is that producedby the InternationalProgram of
Laboratories for Population Statistics at the University of North Carolina
during the 1970s. More recently, two volumes of papers that review much of
the field have been published under the sponsorship of tne United Nations
(UN) and the InternationalUnion for the Scientific Study of Population
(IUSSP) respectively (UN, 1984; Vallin et al., 1984). A wide range of
publications with a more specific focus have been produced by various
international
Institute

agencies; specialist organizations,such as the International
for Vital

Registration

and Statistics;

survey research, such as the World Fertility
2

international
Survey

programmes

of

(WFS); and independent

researchers.Many of the f iadings from these activitiesare encapsulatedin
a range of handbooks and manuals produced by the UN agencies (eg. UN, 1973;
1983, WHO, 1977).
While much of the literature on methods for collecting and analyzing
mortality data is avowedly general in scope, in practice it tends to concentrate on child mortality. This reflects several factors, including the
relative ease with which child mortality can be measured using survey data,
the huge number of preventable deaths that occur in the first few years of
life and the importance accorded to the infant mortality rate as a general
indicator of social and economic development.This review has the opposite
emphasis: it concernsadults. Within the field of adult mortality we further
concentrate on areas where we perceive opportunities for methodological
advance. In particular,we considerpossibleways of obtaining more specific
measures of adult mortality, whether this specificity is defined by age,
cause or the reference period to which the measures apply.
It is worth mentioning briefly in this introductorysection some of the
general issues that make the study of adult mortalitymore complex than that
of child mortality. In broad terms, adult mortality rates are an order of
magnitude lower than those of children. Adult deaths are relatively rare
events. To obtain reliablemeasures of adult mortality requires data either
on a large sample of people or on events occurring during a long reference
period. A second issue that arises is that it is difficult to identify an
appropriate informant who can provide reliable information about deceased
adults. Accurate data on child mortalicy can usually be collected from the
children s parents and, in particular, their mothers. In addition, the
characteristicsof parents are among the more important determinantsof the
risk of dying in childhood. Since there is no single, universally suitable
informant
multiple

to provide
reporting

data

about

adult

deaths, problems of undercounting

are common. Moreover, it is often

unreasonable

and

to use the

social and economic characteristicsof the respondent as a proxy for those
of the dead perr-n. Thirdly, while the vast majority of the child deaths in
the developingcountries arise from a limited number of infectiousdiseases,
the causes of death in adulthood may be more diverse and more difficult to
diagnose. Finally, it is normally possible to obtain usable informationon
the ages of children and their ages at death. Accurate informationon adult
3

ages is more difficult to collect. Older people are less likely te have
birth certificates than the young.

Levels

of education decline rapidly

with age in most developing countries. Moreover, even if the person who
died knew their own age, the informantwho reports their death may not. Thus
it is difficult to obtain reliable data that can be used to study agespecificmortality in developingcountries.Ages tend to be exaggeratedand
ages at death are exaggeratedeven i:ae.
The following sections of the paper review the various methods which can
be used to measure adult mortality in developingcountries.They are grcuped
under two major headings. The first group of methods yield direct measures
of adult mortality. It comprises all approaches in which the information
collected and analyzed refers to the deceased individual.These include the
traditional sources of data on adult deaths such as vital registration
systems, health services statisticsand multi-roundsurveys. The second set
of methods yield indirect measures of adult mortality. One subset of these
methods involves the analysis of census age distributions.In the other, the
unit of analysis is not the deceased person but a clearly defined category
of their relatives. To clarify the structure of the paper, a diagrammatic
representationof the classificationof methods of measurement is presented
in figure 1. For each of the approaches to the measurement of adult mortality considered,we outline its basis and rationale,review experienceof
its application and offer an assessment. The final section of the report
assesses the utility of the different methods and identifiesboth the main
gaps in the informationcollected and some of the opportunitiesfor improvement.

DIRECT MEASURESOF ADULT MORTAJITZ
I. NATURE OF THE INFORMATION.
Direct methods and easures of mortality are often regarded as the conventional or classical approach to demographicestimation,largelybecause they
form the basis of the .tatisticalsystems of developed countries.The direct
approach has thus long been seen as a goal to be achieved by the poorer
nations. While the wisdom of this view iz now challenged (Hill, 1984a) most
4
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obviously by the developmentof the indirectmethods that are discussed in a
later section of the paper, it has had long-lasting administrative and
financial effects.
The term 'direct'describes the unifying characteristicof this group of
information sources, methods and measures, namely dead individuals.Levels,
trends and differentials of mortality are derived directly from data on
deaths rather than from data to which deaths can be related, as in the case
of indirect estimation.In its simplest form, a direct measure is a count of
deaths. Depending on the amount of additional informationavailable related
to these deaths, the measure may be expressed as a rate, ratio or proportion, and made specific by age, sex, cause, period, area, exposure to risk
factors, and socio-economic characteristics. Such additional information
tends to refer to the situation at the time of death, although earlier
experiencemay be equally important;for example, former occupation,smoking
history, number of sexual partners, or age at first birth. Direct measures
can describe recent mortality levels: constrairts on their timelinessarise
largely from administrativeand data processingdelays.
The basic counts of deaths from which all direct measures are derived may
be gathered more-or-lesscontinuously,as in the case of vital registration
or heal-',service statistics, or periodicallyby including questions in a
on deaths

in the household

during

a recent

fixed

census

or survey

Deaths

may be identifiedby 'passively'relying on relatives notifying the

interval.

authorities, or by 'actively'seeking events in the population.Additional
informationabout the deceasedmay be suppliedby the individualsthemselves
before

their

by contact

death,
with

to the source
detail,
II.

for

their

example through
relatives.

of information

availability

and,

and timeliness

a surveillance

These features
in turn,

system,

of the data

influence

of the measures

or afterwards
vary

the accuracy,
of adult

according
degree

of

mortality.

METHODSOF ANALYSISANDMEASURESOBTAINED.

Methods for calculating direct measures of mortality are the subject of
numerous basic demographic and epidemiological texts (eg. Shryock and
Siegel, 1976; Alderson, 1976). The complexity of these methods varies
largely according to whether 'observed'or 'adjusted'measures are calcu-

6

lated and to the procedure of relating death events to the population 'at
risk'.
Typically, observed measures are simpler to calculate and interpret.The
case-fatality ratio for a particular disease in a population of hospital
inpatients, for example, can be computed directly as the number of deaths
from the disease to the number of survivingcases. The analysisbecomes more
complex as the observed measures become more specific, such as age-, sexand cause-pecificdeath rates (WHO, 1977). One of the chief drawbacks of
direct measures is that it is often necessary to use different sources of
information
obtained

for

the numerator

and denominator. For example, deaths may be

from the vital registrationsystem while the populationat risk may

be derived from the decennialcensus. Besides the problem of incompatibilit
ies between the different sources with regard to reference periods ;
definitions,variations in their accuracy and completeness,particularlyin
the numerator, can lead to biased measures.
There are a number of methods which may be used to assess the
completenessof registereddeath informationand thus to adjust the data so
that it may be used. A distinction can be made between methods based on
comparisonswith data from independentsources, such as censuses or surveys,
and analytic methods based on assumptions about population age distributions. The former methods are reviewed by Preston (1984) and are based on
the Chandrasekaran-Deming
correctionwhich assesses completenessby matching
deaths from two independentsources.The primary alternativesources to the
registration system are, firstly, household surveys in which questions are
asked about deaths in a comparable reference period and, secondly, active
reporting of deaths by local informers.The major drawbacks to such assessment stem from lack of independencebetween the two sources, incompatibility
in the area covered or referenceperiod used, and the inherentdifficultyof
identifying

true

matches

et al., 1974; Wells,

between

deaths

1974; Myers,

1976).

reported

by the

two sources

(Marks

In recent years a range of analytic methods have been developed to assess
the completenessof reporting of deaths v. to adjust such data (eg. Brass,
1975; Preston et al.,

1980;

UN, 1983). The basic idea underlying such

methods is that everyonewho reaches any given age must die at an older age.
Therefore, on the basis of a number of simplifying assumptions, it is

7

possible to compare the age distributionof deaths with informationon the
age structure of the population and obtain measures of the completenessof
death reporting. While such methods were conceived originally as a way of
adjusting deficient registrationdata, they can also be applied to information on deaths in e fixed reference period collected in various forms of
household survey.
The most basic assumption made by these analytic methods is that the
level of under-reportingof deaths is invariant by age. It is generally
agreed that this is unlikely to extend to child deaths and so the methods
can only be applied to data on adult mortality. In order to estimate the
number of deaths that should be reported above each age, both the growth
balance method (Brass, 1975) and the Preston and Coale (1980) method assume
that the populationhas a stable (ie. unchanging) age structure.The growth
balance method compares deaths occurring above each age with the population
of that age, while the Preston and Coale method uses detailed informationon
ages at death and a measure of the growth rate to assess the completenessof
death reporting. The latter method is more vulnerable to exaggeration of
ages at death than the growth balance method but is less sensitive to
departures from stability caused by mortality decline. The assumptior.of
constant under-reportingof deaths by age seems to hold widely and both
procedures have the advantage that they indicate when the assumptions are
invalid and their use inappropriate.Available evidence suggests that they
give similar results with data of reasonablequality.However,both procedures are difficult to apply in populations that are heavily affected by
migration or where the reporting of age is very poor. In particular, they
can seldom be used to adjust data on sub-nationalpopulations.
Bennett and Horiuchi (1981) have suggested a procedure for assessing the
completeness of data on recent deaths which does not assume stability and
can be used when the age strucure of the population is changing.To apply
the method it is necessary to have informationon the age distributionof
the population from two separate enumerationsso that the rate of growth of
each age group can be calculated.These estimates are therefore vulnerable
to changes in census coverage. Courbage and Fargues (1979) suggest a
different way of avoiding the assumption of stability. Like the other
analytic

methods, their approach assumes that the under-reporting
8

of deaths

is constant by age. It proceeds by comparing the degree to which the
reported deaths are concentrated in old age with equivalent measures in
model life tables. While the method is rather sensitive to age reporting
errors, it only requiresone enumeration.Its major advantage is that it can
be applied to populations that are affected by migration, such as those of
urban areas where death registrationmay be relativelycomplete.
The existence of these methods implies that even deficient registration
data may be useful for the estimationof the level of mortality in adulthood
in specific circumstances. However, they are unlikely to be usable in
countries where only a minority of deaths are registered or registration
coverage is very patchy. Moreover, they do not provide much help in attempts
registrationsystems, as
to analyze data on causes of death from deficienit
the probability oi a death being registered is likely to vary according to
cause of death.
Whether or not they are adjusted first to overcome incompleteness,direct
measures are frequently expressed as hypothetical representationsof the
level of mortality for a given population group. One of the most well known
methods for summarisingand adjuatingdeath statisticsis the calculationof
a life table, in which death rates are re-expressedas probabilities of
Aldying (mortalityrates) or survivingand as measuresof life expectans^y.
ternatively,the crude death rate for adults, conventionallydefined as the
to allow for the age structure
population over age 15, may be starndardized
before comparisonsare made with the rate from another populationof adults.
In situationswhere the informationan deaths cannot reliably be related
to the true population at risk, as for example with hospital deaths,
numerator analysis may be appropriate. Such analyses involve comparisons
between sub-groups within the numerator. The calculacton of proportionate
mortality ratios is one such application, the comparison being between
different causes of death, age groups or sexes. Clearly this method is
highly sensitive to differentials in the accuracy and completeness of
reporting between the comparisoncategories.A special variant of numerator
analysis is based on case-control designs. Such studies would compare a
group of deceased adults (cases) with an equivalent group of surviving
individualsattending a health facility (controls).For example,materral
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deaths occurring in a hospital might be compared with women surviving
deliveries to measure the risks associated with such factors as previous
adverse pregnancy or obstetric outcome.Case-controlmethods are particularly useful for studying rare conditions and eauses of death and may be
conducted using hospital records or by tracing and questioningrelatives of
the cases and the controls (Schlesselman,1982).
III. SOURCES OF DIRECiTMEASURES.
A. Vital Registration.
1. National Registration.
a) Basis and rationale. 'The most important source of informationabout
mortality levels, trends and differentialshas been historicallyand remains
currently the continuous recording of deaths and their characteristicsby
civil registration' (UN, 1984). This view is, however, increasinglybeing
challenged in developing countries. Very different issues are raised by
registration systems that are used solely for administrative and legal
purposes

compared with

those

that

are used for

the planning,

management and

evaluation of health and development programmes. Traditionally, official
mortality statistics were produced as a by-product of civil registration
laws requiring death records to be filed as a means of ensuring appropriate
disposal of bodies (Moriyama, 1984). Many developing countries acquired
similar laws during the colonial period. This may have seemed both reasonable and necessary for rapidly growing urban populations but the relevance
and practicalityof enforcing these laws in rural areas remain importantand
controversialissues. The inadequaciesof vital registrationsystems and the
limited prospects for their improvementhave featured as regular topics of
discussionand resource investmentamong national and internationalstatistical agencies since the early 1960s.
The legal status of death registrationrenders it compulsory,ensures the
enforcementof registrationfees and penalties for late reporting and identifies the person responsible and place of registration.In most developing
countries, a passive system of death reporting operates whereby a relative
of the deceased acts as a notifier and supplies the legally required
information to a registrar (UN, 1984). The latter uswi.llyhas an office
located centrally within the administrativedistrict. Thus time and funds
10

have to be

expended by relatives to report a death. Incentives for

notificatLoncan be provided by the need tor a burial certificatefrom the
registrar,particularly in urban areas, or because legal evidence of death
is needed to settle life insuranceand inheritanceclaims. Where informants
do not need a death certificate for such reasons, notification is, not
surprisingly,often incomplete. Active systems of registrationhave sometimes been introduced in such circumstances,whereby local informersassume
legal responsibilityfor reportingvital events within a specified population. For example,village headmen or local school teachersmay be appointed
registrars in rural areas and required to actively seek the necessary
informationto register a death. This system has been irstroduced
in a number
of African countries (Hill and Graham, 1988).
The

information

concerning

obtained

the individual

at

and that

registration
cotcerning

may be divided into that
the event.

The former

informa-

tion generally includes age, sex, marital status, occupation, place of
residence, and nationality; in certain cases, additional data may be
collected on fertility (eg. number of children ever born), and cultural
factors (eg. religion, education). In the case of the death event, information is usually collected on the tims, date and place of death (eg. at home
or in hospital) and on the cause of death. An importantdistinctionneeds to
be made between medically certifiedand uncertifieddata on causes of death.
The former type of data may detail the mode of death (eg. toxic shock), its
direct cause (eg. sepsis) and underlying cause (eg. induced abortion),
contributorycauses (eg. anaemia), and non-contributorycauses (eg. chronic
rheumatoidarthritis) (WHO, 1977). In most developingcountries only a small
and highly selective fraction of deaths are medically certified and uncertified causes are more common. The latter may be attributedby the reporting
relative or assigned by the registrar based on symptoms reported by the
relative. In these circumstances,the proportion of deaths grouped under
'Unknown' is usually substantial,reducing the value of any form of numerator analysis.
b) ExDerience and assessment. Evaluations of the vital registration
system have been carried out in virtually all developingcountries, largely
under the auspices of UNFPA and often with technical support from the
International Institute for Vital Registration and Statistics. There are
11

also a large number of general reviews of the value of official death
statisticsin the study of mortality (Linder,1981; NAS, 1981). It is useful
to consider the findings of such assessments under two major headings:
completenessof registrationand the accuracyof the reported information.
The registrationof deaths in developingcountries often falls far short
of the 60 per cent completenessgenerally regarded as the lowest limit uf
coverage for the data to be usable (Preston, 1984). Registrationcompleteness varies considerably within and between countries, depending, for
example, on the cause of death and the age and socio-economicstatus of the
deceased.

Generally speaking, coverage is highest in Latin American

countries and lowest in Africa. It is higher in urban than in rural areas,
higher for locally common (eg. tuberculosis) or sudden (eg. violence,
accidents)causes of death, higher for adults than children, and higher for
richer socio-economicgroups than the poor.
There are two major groups of reasons for incomplete registration of
deaths: the first concerns the reporting of deaths and the second the
processingof the information.Typically,both factors operate in developing
countries, though their relative importancevaries. Thus, for example, in
many Latin American countries a high proportion of deaths are reported to
the authorities but administrativeconstraints delay official registration
and compilationof statistics(GonzalesDiaz 1988). In many African countries, this problem is less serious simply because a smaller proportion of
deaths are reported in the first place. At a national scale, coveragemay
be incompletebecause vital registrationis totally lacking in parts of the
country and/or because there is serious under-reportingwithin the areas
covered (Shryock and Siegel, 1976). Deaths may be unreported owing to the
lack of incentivesfor doing so, to lack of knowledge of the legal requirement to register deaths, to feelings of culpability,for example, in cases
where professional assistance was not sought, to the costs involved in
registration,to the absence of any close relatives, or to the sensitivity
of the event, as is often found with child deaths.
The value of vital registrationfor studying adult mortality depends on
the accuracy as well as the completeness of the reported information.
Important dimensions of accuracy, besides the common problem of age misreporting, are the place, time and cause of death. Failure to allocate
12

deaths to the place of usual residence of the deceased can lead to a
significant 'occurrence'bias towards urban areas or the higher levels of
fixed health facilities. Similarly, failure to reassign deaths from their
date of registration to their date of occurrencecan lead to biases in the
apparent death rates for particularperiods, which may be exaggeratedby a
consequent mismatch with the denominator information used to calculate
rates. Finally, a major limitationof vital registrationdata arises from
imprecision in reported causes of death. Such misclassificationbiases
affect registered deaths in both developed and developing countries. For
example, it is estimated that almost a third of maternal deaths in the
United States and England and Wales are incorrectly attributed to other
causes (Cates et al., 1982). In developingcountries,errors arise from the
high proportion of deaths which are not medically certified and assigned to
the wrong cause or to the 'unknown' category. For instance, in Wurie's
(1979) study of adult deaths (15-44) in Greater Freetown, Sierra Leone, 33
per cent of deaths fell into the unspecifiedcategory.
2. Sample Registration.
a) Basis and rationale.The limited prospects for establishingreliable
and complete national registrationsystems in most developing countries in
the foreseeable future have prompted a search for alternative and interim
sources of mortality data. One of these alternativesis sample registration.
As the name suggests, this involves the reporting of deaths in a sample of
areas which can then be related to a larger population. Concentrating
registration in selected areas may achieve a higher level of quality and
completeness than dispersing resources across a national registration
system. In iddition,a sample of appropriatedesign and size is adequate to
meet most of the statistical objectives of collecting mortality data (UN,
1984).
A variety of types of sample registrationsystems can be identified.Some
systems are scaled-down versions of a national system, gathering the same
range of information in a passive manner by relying on relatives to notify
an appointed registrar of a death. However, since financial and personnel
resources are concentratedin selected areas, more active reporting systems
are common. In such systems locally-based informers are responsible for
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seeking out deaths among the population.The most famous and longest-running
sample registrationsystem is found in India. Launched in the early 1960s,
this system covers a nationally representative sample of the population
using what is known as a 'dual record system". Continuous reporting of
deaths by a local enumerator is complementedby an independent household
survey carried out every six months. Deaths from these two sources are then
matched and inconsistencieschecked in the field (Padmanabha,1984).
b) Experienceand assessment.While sample registrationappears to offer
the possibility of overcoming some of the major disadvantagesof national
systems, its value is not widely appreciated.A major operational problem
with sample registrationsystems is that rather few events will occur in
registration areas of a size that a registrar can know well enough to find
out about all deaths (Brass, 1971). Thus, justifying sufficient remuneration to maintain the mAtivation of registrars is difficult. A baseline
for
census of the population in the sample area may provide a der.ominator
the calculation of rates, but, in the absence of constant updating which
allows for migration as well as births and deaths, this comparative advantage is soon lost. Dual record systems such as the Indian Sample Registration Scheme do appear to be successfulat reducing the omissionof deaths.
Unfortunatelythey are very expensive.Maintaining the independenceof the
two systems in the field is difficult and the matching of events at the
analysis stage is a formidabletask. Finally, while registeringdeaths in a
sample rather than national population is operationallysimpler, there are
still considerable costs involved in sustaining the accuracy and completeness of the information.
B. Health Service Statistics.
1. Facility-basedStatistics.
a) Basis and rationale. Informationgathered at fixed health facilities
has two main uses: individual patient management and health services
management. In the case of deaths, the data are clearly only relevant to the
latter purpose. Death returns by fixed health facilitieshave thus come to
be regarded as indicatorsof poor performance,both in developed (Cochrane
et al., 1978; Kind, 1988) and developing countries (Hansluwka, 1985; WHO,
1981). In certain circumstancesthis role adversely affects the reliability,
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timeliness and completeness of the information. Such factors also vary
greatly between the tiers of the health service. In most developingcountries, a distincthierarchy of servicesexists, usually ranging from specialist
referral hospitals through district hospitals to local clinics. All of
these, except possibly the latter, have in-patient facilities. Deaths
reported through these services tend to be events occurringat the facility;
individualsbrought to the facilitiesafter they have died may or may not be
included. If death reporting is also carried out through primary health care
workers within the community, this can lead to either omission or doublecounting of events.
Although the health servicesrepresent a source of continuously-collected
information,serious problems with the aggregationand forwardingof returns
to a central authority and failure to allocate responsibilityfor publishing
statistics, frequentlyrepresentmajor constraintson the value and utility
of information from this source (Hill and Graham, 1988). These difficulties
often arise from lack of commitmentor of time to record data on the part of
health personnel.This, in turn, is often linked to the absence of feedback
from further-up the reporting hierarchy.Problems may also be caused by the
administrative separation of responsibilityfor collection and processing
the data between, resp'ctively,the Ministry of Health and the authority for
statistical services. Moreover, deaths at non-governmental fixed health
facilitiesmay not be captured through the official reportingnetwork.
The details on deaths which are collected at fixed health facilitiesand
are available in aggregated or disaggregatedform, vary enormously. Their
scope depends on such factors as the .ype

of facility, cause of death, type

of admission (eg. emergency),and presence of relatives. Sometimes only the
number of deaths by sex are compiled.Although it is generallybelieved that
the most reliable information about causes of death is derived from the
health services, the accuracy of such data varies considerably between
facilities.Thus, for example, the cause of a maternal death is more likely
to be reported as a 'ruptureduterus' at facilitieswith emergency obstetric
facilities,wliereasat lower level facilitiesit may be reported as 'obstructed labour'. While allowing for the range of circumstances found in
developing countries, concerted efforts to standardize the procedures for
attribution and classification of direct and underlying causes have long
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been made by WHO. This rarely seems to be given an equivalent priority by
Ministriesof Hbalth.
b) Experignce and assessment. The routine reporting of deaths through
health facilities is the major source of mortality data in the more developed countries,where differentialaccessibilityand utilization are not key
issues and where most deaths occur in or are brought to these facilities.
Clearly, however, this is only true of a small, but unknown, fraction of
deaths in developing countries.The problem of selectivity has been widely
discussed but rarely quantified. Potential selection biases in the deaths
reported by health services can be due to factors associated with the
individual (eg. socio-economicstatus, education), the cause of death (eg.
and thus catchment
the level of service
acute versus chronic conditions),
national referral centre versus local clinic), and the area
by interaccomplicated
is further
Interpretation
(eg. urban versus rural).
tions between such selection factors. Thus a major drawback to analyses of

population

(eg.

data compiled from health facilities is the difficulty of applying the
findings to the general population or indeed identifyingthe population to
which they have some relevance.
One of the consequencesof the difficultiesinvolved in identifying the
population at risk of dying in hospitals and clinics is that true rates of
adult mortality can rarely be calculated using data from fixed health
facilities. Numerator analysis may be used to look at, for instance, case
fatality ratios among patients presentingwith particular diseases. A good
of the use of health services data in combination with morillustration
tality data

from

the

decennial

census,

is

provided

by

the

Ghana Health

Impact AssessmentProject (1981).This yielded a measure of 'healthydays of
life lost' owing to mortality or morbidity from different illnesses, as a
means of determiningprioritiesfor resourceallocation.Two furthermethods
of analysis commonly applied to health servicesdate are record reviews and
case-controlstudies.
In recent years increasing emphasis has been placed by governments and
systems,
information
health
on integrated
international donor agencies
together data from different sources (WHO, 1988; Nabarro and
Graham-Jones,1987). Comparativelylittle attentionhas been paid, however,

bringing

to identifyingand assessing the consequencesof selectivityin fixed health
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facility data; a problem which will remain even if the goal of universallyavailable health care is attained. The development of community-based
reporting networks based on primary health care workers represents a
potential answer.
2. Community-basedReporting.
a) Basis and rationale.This source of informationon mortalityhas many
similarities to sample registration based on local informers which we
describe earlier in the paper. The principal differenceslie in the personnel involved and the authorities responsible. Community-based reporting
under the auspices of the MI-aistryof Health is undertaken as one of the
responsibilities of health workers who would normally reside with the
population for whom they provide primary health care. The level of training
and range of activitiesof these workers varies enormouslybetween developing countries, as does the range of information that they collect. For
example, in many African countries, the trained traditionalbirth attendant
(TBA) is responsiblefor recording births, stillbirths,early infant deaths
and maternal deaths, while deaths among the rest of the population are
reportedby the local primary health worker (Graham,1986).
At their most basic, health service community-basedreporting systems may
simply involve counts of deaths, especially in situationswith low literacy
skills among the health workers. Additional information may, however, be
available if records are kept by these workers on each of the familiesunder
their responsibilityor if a baseline household survey was conducted prior
to the introductionof primary health care (Kaseje, 1988). Information on
deaths in the community is, however, rarely used locallybut often passed-up
the health servicesreportinghierarchy to a central authority,usually at a
district or regional level, or to the fixed health facility from which the
cm,unity health worker is supervised (Hill and Graham, 1988).
The coverage and quality of community-basedreporting often varies considerably within a developing country, largely reflectingdifferentialsin
the availabilityof health care. In some countries,a form of sentinelsite
reporting has evolved whereby the information-gathering
responsibilitiesof
primary health workers are confined to a small number of communities
selected to be representativeof the populationof the district (WHO, 1981).
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In the remaining communities only basic data needed for local-levelmanagement are gathered.
A further variant of community-based reporting linked to the health
surveillance. Except in the case of fatal
services is epidemioloa¶.cal
epidemics, such as measles or cholera, this surveillanceoften only gathers
information on disease cases rather than deaths. It is rarely

possible to

relate these numbers to the populationat risk.
b) ExDerience an4 assessment.There are a few examples of health service
community-based reporting systems which have boen operating for over a
decade but the majority have emerged since the Alma Ata Declaration on
primary health care in 1978. There have been comparativelyfew systematic
is
evaluations of these more recent systems, although information-gathering
usually one of the subjects considered during progress revievs of primary
health care in developingcountries (WHO, 1984).
The full potential of such systems as sources of data on adult mortality
has yet to be explored. However, certain factors currently restrict their
utility. Firstly, since the health worker supplying the informationmay feel
in some way culpable, a natural tendency exists for under-reporting.Thus,
for example, TBAs have been noted to underreport maternal deaths in their
community (Graham and Airey, 1987). Secondly, deaths may be omitted, or
possibly counted twice, when an individual is referred by the health worker
to a fixed health facility prior to death. Thirdly, given the comparatively
low level of trainingreceivedby local health workers, they are unlikely to
be a reliable source of cause-specificinformation on mortality. Finally,
one of the major constraintson the quality of data is the extra burden that
information-gatheringimposes on community health workers and the limited
value they may attach to this activity, particularlywhen there is little
feedback from higher levels of the reportingnetwork.
C. Censuses and Surveys.
1. Single-RoundSurveys and Censuses.
a) Basis and rationale. An otbviousand simple way of trying to measure
mortality levels directly in a census or household survey is to include
questions about deaths that have occurred in the household during a fixed
period before the enumeration. Most enquiries ask about deaths in the
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preceding year; the WFS, however, experimented with a two year reference
period and asked about the exact date when each death occurred. Information
is usually collected on ages at death, the sex of the deceased and sometimes
their relation to the household head. After making minor adjustments for
population growth, the enumeration of the living population in the same
enquiry provides appropriate denominatorsfor the calculation of mortality
rates. Methods for evaluatingand adjustingdata on deaths by age which were
discussed earlier, with reference mainly to registrationdata, are equally
applicableto the results of single-roundsurveys.
Questions on recent deaths can only yield usable estimates of mortality
in fairly large-scalesurveys or censuses.Even in high mortality countries,
death is a relativelyrare event and the samplingerrors of mortality rates
are relatively large compared with their absolute size. Blacker and Scott
(1974) suggest that a survey of about 20,000 households is about the minimum
size that might yield reasonably precise estimates. Often even larger
enquiries would be required.
b) Experience and assessment.There is considerableexperience of this
approach to measuring adult mortality. Questions about recent deaths have
been asked in a large number of surveys conducted on far too small a scale
to yield useful results. Even in larger enquiries, the results have often
not been processed,either because only a handful of deaths were reportedor
because the data processing system was designed to handle a record for each
individualand could not cope with household-leveldata.
The results suggest that it is common for a substantialproportion of
recent deaths to be omitted. Often only about a third to one half of the
expected number of adult deaths are reported and sometimes far fewer. There
seem to be several reasons for this. One major problem is that deaths only
occur in a small minority of households and interviewers simply give up
asking the question and leave that section of the schedule blank. In
addition, reference-period errors may be important and also omissions,
perhaps because of an unwillingnesson the part of respondentsto talk about
the dead. In several WFS surveys the number of deaths reported each month
declined rapidly as the interval between their occurrence and the survey
increased (Timaus, 1987). Coverage errors are also a problem. Not everyone
is clearly attached to a single household and some people live alone. Such
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individualsmay be among those most likely to die but are unlikely to have
their deaths reported.Moreover, the death of an adult can often precipitate
household fission so that the households in which deaths occur may disintegrate before the survey is conducted.
If only a proportion of adult deaths are reported it may still be
possible to adjust them using the growth balance method and related techniques. Unfortunatelythe combined effects of migration, age misreportingand
sampling errors often mean that few firm conclusions can be drawn from such
analyses. Typically one can only conclude either that the data mm

be

complete, though not whether they are, or that the data are definitely
incomplete,though not how incomplete(eg. Timaus, 1987). In some countries,
concentratingon the data for women, who may be less likely to migrate, or
re-tabulating the data using unconventionalage groups, to alleviate the
problem of heaping of reported ages on those ending in the digits 0 and 5,
may facilitateassessmentof the completenessof reporting.
It is important to add, however, that sometimes questions about recent
deaths in single-round surveys work well. In nearly half the WFS surveys
considered by Tim2us (1987) such questions yielded estimates of adult
mortality that were comparable with those from other sources. Thus the
approach is unreliable, rather than useless. Unfortunatelyits performance
can seldom be assessed on the basis of internal evidence. In addition,
samplingerrors and errors in the reporting of ages at death mean that it is
seldom possible to accept the age-specificmortality rates as they stand.
Usually the data have to be smoothed by fitting a model life table. Thus
they are of little use for studying age patterns -f mortality in detail.
Finally, information on recent deaths are of limitee use for the study of
mortality differentials. Even if sample size constra',ntsdo not prohibit
disaggregation,it is difficult to collect information retrospectivelyon
the characteristicsof the deceased. In addition, techniques for assessing
and adjusting data on recent deaths cannot be applied to sub-populations
that are affected by migration. Even when these methods work well at a
national scale, it is unreasonableto suppose that the level of reporting is
invariantacross regions or social groups.
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2. Multi-Round Surveys.
a) Basis and ratio-nale.Multi-round surveys attempt to circumvent the
problems experiencedwhen asking about deaths in the household in a singleround survey by enumeratingand then re-enumeratingthe same populationand
enquiring about deaths in the intervening period. Since enquiries can be
made about each individual present in the first enumeration but not the
second, multi-round surveys eliminate most of the omissions and referenceperiod errors that vitiate the single-roundapproach. In addition, as age
and other personal characteristics can be collected from individuals
themselves in the first round, multi-round surveys investigatinghousehold
change yield much more reliabledata than single-roundsurveys for the study
of age-patternsof mortality and mortality differentials.
In contrast to sample registrationsystems,multi-roundsurveys are based
on an enumeration of the study population. As well as assisting in the
detection of events, this means that they provide their own denominatorsfor
the calculation of rates. The distinctionbetween multi-round surveys and
surveillancesystems, however, is to some extent an arbitrary one. Typically, multi-round surveys are focused on demographic estimation, aiming to
measure fertility and migration as well as mortality. Such surveys are
usually conducted over a fixed period, most often one year but sometimes
longer, and make no attempt to remain in contact with the population in
between rounds of the survey. The frequency of visits affects the level of
omissions of events and rounds of the survey may be conducted at yearly
intervals,6 monthly intervalsor, ideally,every 3 months. One exception to
this pattern is the Population Growth Estimation (PGE) surveys conducted
around 1970. These combined continuous recording of vital events with a
separate multi-round survey of the same population.These surveys were thus
a form of dual-recordenquiry with a similar design to that implementedon
an on-goingbasis in the Sample RegistrationSystem of India.
As with the single-roundapproach to measuring adult mortality that we
discuss in the previous section, multi-round surveys need to cover some
100,000 person years of exposure to yield sufficientlyprecise data for the
study of mortality levels. To take advantage of the potential that multiround surveys offer for the study of differentialsin adult mortality, the
samples would need to be considerably larger. This sample needs to be
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that
at leasttwiceand the cost of each round oftenapproaches
interviewed
survey.
of a single-round
surveyshave been conductedin
Multi-round
b) ExUerienceand assessment.
most regionsof the world and a greatdeal of attentionhas been devotedto
their assessment(eg. Adlakhaand Nizamuddin,1984; Scott,1973; Tabutin,
1984). The UN Latin American DemographicCentre (CELADE)devoted considerableresourcesto studiesof this sort duringthe 1960sand 1970s and
Africa.
thereis a strongtraditionof such surveysin franeophone
There is littledisputethat,if well conducted,such surveysare one of
the more reliable ways of measuringmortalityin countriesthat lack
1969).However,they reduce
effectiveroutinesourcesof data (eg.Seltzer,
and suffer from
rather than eliminateproblems,such as age misreporting,
complidistinctive
technicalproblems.The fieldoperationsare inherently
and loss to
cated, they requiremeticulousrecordkeepingand supervision
followup is almost always a problem,especiallyin highly mobile groups
such as the populationsof many urban areas.Eventsonly occur in a small
minorityof households
betweenany two roundsof the enquiryand maintaining
the motivationof interviewers
is very difficult.At their worst, multiround surveys combine the operationalproblemsof both si.le-round and
continuousdata collectionsystems.Moreover,they are expensiveand highly
demandingof technicaland managerialexpertise.Finally,as multi-round
surveys involvea protractedperiod of fieldwork,they inevitablysuffer
longerdelaysin the productionof resultsthansingle-round
surveys.
3. PopulationSurveillance
Systems.
systemsare hybridsof
a) Basis and rationale.Populationsurveillance
the various sources of direct measures of mortalitydescribedabove,
includingvital registration,censuses and surveys and health service
these systems are set-up with specific
statistics.Characteristically,
research-oriented
objectivesoften in the fieldof publichealth,and cover
usingintensiveand frequently
populations
relativelysmall,clearly-defined
costlymethodsof data collection.Such systemsare often established
for
fixedperiods.However,the huge investmentof timeand financialresources
involved sometimesensures that they are maintainedafter the original
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objectiveshave been met and they thus become long-term,continuous sources
of mortality and morbidity information.
As so-called 'populationlaboratories',these systems are often the site
of experimental studies of specific health interventions,such as vaccine
trials; of particular measurement techniques, such as digital weighing
scales; or of operational or management structures, such as decentralised
provision of health care. Thus the range of information gathered by these
systems is enormous. Typically, a baseline population census forms the
starting point. Subsequently,informationon vital events maiybe collected
more-or-less continuously using village-based informers (who may also
provide some health services). Periodichousehold surveys, on a complete or
sample basis, are usually conducted to elicit more detailed information,
often on morbidity. Surveys may occur at such frequent intervals that they
yLeld effectivelycontinuousdata. The analysis, interpretationand utilization of these data are usually carried out within the system by specialised
personnel, rather than being forwarded to a central statistical authority
and thus integratedwith a wider informationnetwork.
b) ExDerience and assessment. In recent years, population surveillance
has received considerable attention within the overall efforts to improve
the information systems of developing countries. There are many of the3e
'laboratories'now in operation. Comparativelyfew are the direct responsibility of the national government, and the role of international,bilateral and non-governmentalagencies in establishingand maintaining these
surveillanceareas remains critical. Given this situation, it is extremely
difficult to identify, let alone describe and assess the activitiesof all
the systems currently in place. There have been reviews of the more famous
and long-running population surveillance areas (D'Souza, 1984; Faruqee,
1982). These include systems in Bangladesh (Matlab and Companiganj),Ghana
(Danfa),the member countries of INCAP (Costa Rica, El Salvador, Guatemala,
Honduras, Nicaragua and Panama), Kenya (Nachakas),The Gambia (Farafenni),
Senegal (Ngayorkheme), Thailand (Lampang) and

India (flarangwal).The

'laboratories'operating in sub-SaharanAfrica have recently been evaluated
with regard to the study of disease and mortality (Feachem, in press).
However, the lack of a up-to-date and comprehensivereview of population
surveillancesystems in other parts of the world is a serious constraintto
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the full assessment of the potential of this source for studying adult
mortality.
There are some obvious comparativeadvantagesto informationsystems over
the alternatives.The intensity of observationswithin population surveillance areas, togetherwith the use of well-trainedreporters,result in good
quality data with high levels of completeness.Collectionof accurate causespecific mortality information,however, has not generally been attainable.
The clear identificationof the population at risk enables true rates to be
calculated for specific sub-groups, areas and time-periods. Given the
longitudinalnature of these systems, mortality trends may be assessed and
related to specific health interventionswhilst controlling for extraneous
factors. The informationavailable on deceased individuals,through earlier
prospectivedata collectionor from subsequentinterviewswith relatives,is
often detailed and reasonably reliable and may provide invaluable insights
of the processes and risk factors associatedwith premature adult deaths.
The advantagesof populationsurveillancesystems are counter-balancedby
a number of limitations and disadvantages.The most frequently cited of
these is their cost (D'Souza, 1984). The high expense seems to stem not so
much from the size of the population under surveillanceas from tbs considerable costs of well-trainedand supervisedpersonnel and of transportation for these staff. The financial and labour resources needed to sustain
the high quality of the infortation,preclude their expansion to larger
populations.Many surveillancesystems cover too small a population for it
to possible to study adult mortality in depth and some have simply not
collected
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IV. POSSIBLE DEVELOPMENTS
IN DIRECT MEASUREMENT
The direct means of measuring adult mortality together represent an impressive

armoury

of methods

in the context

of the

information-oriented

cultures

of developed countries.Yet one of the most valuable potential applications
of these methods has still to be fully explored, namely the powerful data
base which could be created by the integrationof materials from the various
sources.Undoubtedly,more can be gained by linking informationtogether, at
both the individualand aggregate
(Baldwin
such

t A.,

linked

levels,

rather

than using

it

independently

1988). However, there are still remarkablyfew examples of

information

systems,

although

the

principle

is

well-supported

(WHO, 1988). In the case of developingcountries, the benefits of integration could be even greater since none of the sources of mortality data are
adequate,

by

themselves,

for

the

needs

and demands of health planning,

management and evaluation (Hill and Graham, 1988). The major

constraint

on

the developmentof integratedinformationsystems is not, however, peculiar
to the developing countries but arises from the nature of the sources of
direct data on mortality.The administrativeand clerical effort involvedin
the collection of information on recent deaths is considerableand can be
related largely to the size of the operations (whethervital registration,
surveys or health service statistics)required to gather sufficientnumbers
of deaths to calculate usable measures. Fortunately,the current priority
being given in many developingcountries to rationalizingthe direct sources
and the greatur use of microcomputer technology in data collection and
analysis

hold

out some hope for the future.

There are four possible areas for further development of the direct
approach to the measurement of adult mortalitywhich may be suggestedhere.
Firstly, the health services represent a key source of both morbidity and
mortality information.With the emergerce of community-basedreporting the
value of the data is increasing.Greater attentionneeds to be paid both to
the gaps and the overlaps in information from this source and to the issue
of selectivity.The introductionof a few simple questions to health service
records, such as village of residence,could help to identify the catchment
area of various facilities. Secondly, while the expensive population
surveillance systems currently in operation have limited wider appeal, a
comprehensivereview is needed of the major lessons learnt from them and the
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potential for development of scaled-down and lower cost systems. Thirdly,
improvements in cause of death ascertainmentare essential to the understanding and ultimately the reduction of the level of adult mortality.While
validation of diagnoses has long been a subject of great debate in the
medical profession, progress in the context of developing countries seems
more likely to emerge from fresh initiatives.These might, for example, be
based on the WHO-sponsoredclassificationof lay reporting of cause of death
used in conjunction with both health service community-basedreporting and
continuous surveys programmes, such as the UN Household Survey Capability
Programve. Finally, while age misreportinghas been recognized as a major
problem in mortality estimationfor many years, most research on methods for
obtaining better age estimates have occurred in the context of survey
research. New initiatives to improve the age data collected by routine
reporting systems would benefit both the direct and indirectmeasurement of
adult mortality.

INDIRECT KIdASURESOF ADULT NORTALm.

I. NATURE OF THE INFORMATION.
Indirect methods represent an attempt to overcome the difficulties that
arise in the collectionof informationabout dead individualsand especially
about individualswho died a considerabletime ago. These methods are based
on data that can be collected in single-roundsurveys or censusesabout the
current characteristicsof respondents and, in particular, their age. Thus
the defining characteristicof the methods considered in this section of the
paper is either that they use aggregate data on the age distributionor that
the unit of analysis is a relative of the deceased and not the person who
has died. In the latter case, it is the details of the informant that are
used in the analysis rather than those of the dead individual. Analytical
sophistication, involving models of known demographic relationships, is
substituted for sophisticated (and therefore more expensive) methods of
collectingdata.
The data used to estimate mortality indirectly,on the basis of special
questions put to respondents,are the proportionssurviving of some clearly
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defined category of relatives of the respondent.

These proportions are

analyzed according to the respondent'sage. For example, respondentsmay be
asked 'Is your mother alive?' and a tabulationproduced of the proportionof
respondentswith mothers in each five-year age group. On the basis of this
informationand supplementarydata, it is possible to work back to measures
of the level of adult mortality that produced the proportions surviving
observedamong the respondent'srelatives.
II. METHODS OF ANALYSIS AND MEASRES OBTAINED.
The development of indirect methods for estimating mortality and, in particular, adult mortality is originally as-ociated with W. Brass and his
collaborators, though many other individuals have since made important
contributions to the field. In essence, the proportion of relatives that
remain alive at the time of data collectiondepends largely on the level of
mortality, the average age of the relatives and the time over which the
relatives were exposed to the risk of death. The average length of exposure
can be calculated from information about the respondents.For example, a
respondent'smother must have been alive when the respondentwas born, and
similarly,both spouses were alive at the time their marriqge occurred.The
relationshipbetween the ages of the respondents and those of any category
of their relatives can be expressed mathematically and depends on demographic processes which can be adequatelyrepresentedby simple models. Thus
adjustment

procedures

can be derived whereby informationon the survival of

relatives can be translated into conventional life table measures on the
basis of a simple index of the average difference between the ages of the
respondentsand their relatives.
Although the rationale of the indirect methods of measuring adult
mortality is a little difficult to understand, the basic limitationsof the
approach arise not from the approximationsthat are involved in the process
of estimationbut from the basic nature of the data analyzed.The proportion
of mothers, or any other category of relatives,that remain alive depends on
the level of mortality over a range of ages 'rnda number of years. There is
no way in which the relative levels of mortality at older and younger ages
and in the recent past and longer ago can be determined without making
further assumptions. In practice what is done is to assume that the age
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pattern of mortality can be adequatelyrepresentedby some model pattern. If
it is further assumed that the level of mortalityhas declined linearly in
terms of that model, it becomes possible to estimate the date at which the
mortality of the cohort of relatives reported on by each age group of
respondents equals the period measure of mortality prevailing in the
population (Brass 1985; Brass and Bamgboye, 1981). As these dates are nearer
to the present for younger respondents than for older ones, these 'time
location' methods make it possible to measure the general trend in mortality. Indirect methods generally yield only broad measures of the overall
level and trend in adult mortality and not detailed schedules of agespecificmortality rates for particularyears. More detailed informationcan
be derived from the average patterns encapsulatedin systems of model life
tables

but the methods are

inherently

unable

to detect

abnormal

age patterns

of mortality within adulthoodor short-termfluctuationsin mortality.
While the fact that information on the survival of relatives refers to
the experience of cohorts rather than deaths in a single year is a disadvantage for the study of mortality trends, it is an asset for examinationof
mortality differentialsas many pertinent characteristicsfor the study of
mortality remain fixed during adult life (Brass, 1980). On the other hand,
the only data usually avallable on socio-economiccharacteristicsconcern
the respondent at the time of the enquiry rather than their relatives.
Insofar as these characteristicsdiffer from those of deceased individuals
at the time of death, any effects on mortality will be masked by misclassification biases. Despite this problem, some studies of this sort have
documented large differentialsin adult mortality and more consideration
needs to be given to the analysis and interpretationof such data.
III. SOURCES OF INDIRECT MEASURES.
A. Census Age and Sex Distributions.
1. Single

Age Distributions.

a) Basis

and rationale.

An age distribution

is the outcome of the history

of births, deaths and migration experienced by a population over the
preceding century. Unfortunatelyfertilityand, in many countries,migration
have a greater impact on age structure than mortality.Thus, in general, it
is difficult to derive mortality estimates from single age distributions.In
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populations that have experienced little net migration, however, it is
possible to attempt to estimate adult mortality so long as some independent
information is available that can be used to control for the effects of
fertility on age structure.
One approach to estimation, that requires minimal data, assumes that the
population is approximatelystable (ie. has an unchanging age distribution
that results from constant fertilityand mortalityover a prolongedperiod).
It proceeds by matching the proportion of the enumerated population aged
under 15 with the equivalentproportion in a stable population model with
the same rate of growth (UN, 1983). If the population'srate of growth and
the proportion under 15 have been measured accurately, life expectancy at
age five in the enumerated population will be approximatelyequal to the
same measure in the stable population even if the age pattern of mortality
used to generate the model is rather different to that in the enumerated
population.
b) Experience and assessment.Most attempts to estimate mortality from
single age distributionsdate back to a time when little other information
was available.Methods based on stable populationmodels can only be applied
in countries that have experienced near constant fertility for a long
period. While it is possible to try and adjust for the impact of migration
or a history of mortality decline on age structure,such attempts are seldom
very satisfactory.Moreover, errors in the estimationof the growth rate and
proportion under 15 can seriously bias the adult mortality estimates
obtained. Usually if data were available to estimate the growth rate (eg.
from a second enumeration),one would be able to estimate mortality from
intercensalsurvivalor growth. This is very much a method of last resort.
2. IntercensalSurvival.
a) Basis and rationale. Methods based on the change in the size of a
populationbetween two censuses are among the oldest ways of attemptingto
measure levels of mortality in the absence of registrationdata. As children
enumerated in the second census and aged less than the intercensalinterval
will have been born after the first census, the approachcan only be used to
measure adult mortality.If internationalmigrationhas a substantialimpact
on the population, estimating adult mortality in this way is usually
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impossiblebut, if the level of migration is insignificant,mortality should
be the sole factor leading to changes in the size of the adult populationby
age. Traditional proceduresfor estimatingmortalitv using information from
two censuses are based on cohort survival. In other words, the attritionof
cohorts is examined by comparing the size of the population in each age
group at the first census with the equivalentolder age groups at the second
enumeration. In practice, age reporting errors almost always raise major
problems and a variety of methods have been proposed to adjust for and
smooth out their impact (eg. Brass, 1975; UN, 1967, 1983).
Brass (1979) and Preston and Hill (1980) have proposed methods that
combine information on intercensalsurvival with data on registered deaths
by age in order to estimateboth the completenessof the registrationsystem
and changes in census coverage.Despite the attractivenessof this idea, the
methods appear very vulnerable to age exaggerationand are of more use as a
means of estimatingcensus coverage than mortality. If both registrationand
census information are available, the best way of analyzing the data is
probably to apply the techniqueproposed by Bennett and Horiuchi (1981) and
discussed earlier in the paper.
b) Experience and assessment. The information required to estimate
mortality from intercensalsurvival is available in most developingcountries and, in straightforwardapplications,the method does not involve the
use of demographic models. Intercensal survival was in use before the
indirectmethods based on special questionswere developed and continues to
be of importancefor the estimationof mortality in large countries such as
India, where migration has a limited impact on population trendc. The
resulting estimates are often too erratic to yield evidence on the pattern
of mortality by age. A more fundamental drawback, however, is that the
results are very sensitiveto changes in enumerationcompletenessover time.
These frequently introduce large errors. Rather than treating data on
intercensal survival as an independent source of data on mortality, it is
probably more realistic to use an intercensal population projection as a
means of assessing the possible errors in mortality estimates derived from
other sources.
A further limitationof methods of mortality estimationbased on intercensal survival is that they can seldom be used to produce sub-national
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mortality estimates.Most socio-economiccharacteristicsof individualscan
change over time. Moreover, even if internationalmigration is negligible,
migratory movements within countries are almost always sufficientlylarge to
preclude trying to estimateregionaldifferentialsin mortality in this way.
Finally, it should be noted that, because it is only possible to measure
mortality on the basis of intercensal survival once the second census has
been processed, it will seldom be able to provide up-to-dateestimates.
3. IntercensalGrowth.
a) Basis and rationale. Preston and Bennett (1983) have proposed an
alternative way of estimating mortality from two census age distributions
that uses information on the growth in the size of the same age groups
between two censuses to calculate a stationarylife table age distribution
from those reported in the censuses. All other life table measures of
mortality can be derived from this distribution,though omissions and age
reporting errors for young childrenmean that only those for adult mortality
are likely to be reliable. A further development of the approach, which
requires an independent index of the level of mortality in childhood,
incorporatesa procedure for smoothingthe estimatesby fitting a relational
model life table (Preston,1983).
b) Experienceand assessment.This is a new way of estimatingadult mortality and not much experience has been gained in its application. The
method is as easy to apply if the censuses are not separatedby exactly five
or ten years as when they are. The method also reduces the impact of
equivalent, though not changing, age reporting errors on the mortality
estimates. Like intercensal survival methods, Preston's procedures are
subject to biases arising from migration and changes in enumeration completeness.They are more flexible,however, and somewhat more reliable than
those based on cohort survival and are, in general,preferable.
B. Ouestions about Orohanhood.
1. The Basic OrphanhoodMethod.
a) Basis and rationale. Informationon orphanhoodcan be collected using
two simple questions that can be includedon the interview schedulesused in
censuses and household surveys. They are 'Is your mother alive?' and 'Is
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your father alive?'. The idea of obtaining indirect estimates of adult
mortality from the proportionsof people with parents who have died originated with Henry (1960). Henry's idea was taken up by Brass, who developed a
variety of approaches for calculatingconventionallife table indices from
proportionsof respondentswith living parents,before publishinga straightforwardmethod, expressingthe life table measures as weighted averages of
two adjoining proportions, that could be applied to both maternal and
paternal orphanhood data (Brass and Hill, 1973). Brass's method takes the
mean age of parents at the birth of their children as an index of the age at
which exposure to the risk of death starts. This is used to select appropriate weights for the conversionof the orphanhooddata into indices of
survivalbetween convenientspecifiedages. Thus the measures calculatedfor
women are probabilitiesof surviving from age 25 to 25 plus the current age
of the respondents (125+N/125,where N is the central age of the adjoining
age groups being averaged). A variety of regression-basedprocedures for
estimating adult female mortality have since been developed, using the
Princeton and the new UN model life table systems (eg. UN, 1983; Palloni and
Heligman, 1986). These procedures use the same index of the timing of
fertility (ie. mean age at childbearing)as the original method and produce
equivalent measures of conditionalsurvivorshipin adulthood.The difficulties involved in modelling male fertilitymean that, to date, the original
method proposed by Brass and Hill (1973) remains the only way of analyzing
paternal
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the probability of surviving to age two, among the independentvariables.
This method was incorporatedin the UN (1983)manual on indirectmethods and
is still often applied. If the level of mortality has been changing,
different estimates of survivorshipin childhoodwould be required for each
aga group. Therefore use of the time locationmethods developedby Brass and
Bamgboye (1981) and the methods of deriving complete life tables proposed by
Brass (1985) are to be preferred to this approach.
One advantage of the orphanhoodmethod over direct methods of estimating
mortality is that the informationused is based on the respondent'slifetime
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experience. Thus fairly precise estimates of the proportions of respondents
with living parents can be obtained from surveys of as few as 5000 individuals. Equally, because the questions involved are simple and can be
includedon census forms, it is operationallyfeasible to collect orphanhood
data on a very large scale and to use it for detailed studies of mortality
in comparativelysmall districts of a country.
b) Experienceand assessment.Collectionof orphanhooddata in developing
countries was initiated by the inclusion of the necessary questions in
surveys conducted in Chad and West Cameroon in the mid-1960s. As an UN
Adviser, John Blacker was instrumentalin getting the questions asked in a
number of African censuses and surveys conducted around 1970. Subsequentto
the method being espousedby CELADE, orphanhooddata were collected in many
Latin
that

American

countries. The questions were

asked

in the 12 WFS studies

used the axpanded household schedule and are also being asked in many

of the Demographic and Health Surveys (DHS) being conducted by Westinghouse
for USAID. Thus this type of informationon adult mortality is quite widely
available and there is considerableexperienceof its use.
Opinions on the reliabilityof the orphanhoodmethod as a way of estimating adult mortality have varied over time. After comparing some of the early
results with those from other sources, Blacker (1977) concluded that the
method was a cheap and simple way of obtaining a rough index of the level of
adult mortality that compared well with the available alternatives.Somoza
(1981) was of the opinion that the method gave valuable results in four
Latin American enquiries.Yet, shortly afterwards,one of the originatorsof
the method was emphasizing its limitations (Hill, 1984b; Zlotnik and Hill,
1981). Recent reviews have taken advantage of the developmentof techniques
for locating the time to which the mortality indices refer and of the
increasingavailabilityof several sources of informationon adult mortality
for the same country. These reviews have been more optimlstic (Blackerand
Nukiza-Gapere, 1988; Timaus, 1986). Nevertheless, no

clear consensus

currentlyexists among demographerson the validity of the orphanhoodmethod
and its applicationshas met with mixed success.
The development of techniques for locating orphanhood-basedmortality
estimates in time has made interpretationof the findingsmuch easier.While
some external evaluationsof the validity of the orphanhoodmethod have been
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possible, its performance usually has to be assessed on the basis of the
internal consistency of two sets of data. In many developing countries
successive sets of orphanhood data have indicated consistent levels and
trends in adult mortality and agree well with other sources (Moser, 1985;
Timaus, in press). In contrast, other countries, such as Kenya and Malawi,
offer clear evidence of errors in the data or method of estimation. In
particular, the mortality estimates obtained from the reports of young
respondents seem too low, exaggeratingthe apparent decline in the level of
mortality.
Two factors probably explain these errors. The first is what is generally
termed the 'adoptioneffect".Respondentswhose parents have died are likely
to be reared by another adult and may not even know that this person is not
their biological parent. If this foster parent is mistakenly reported on,
mortality will be underestimated.The problem is most severe for young
children, whose 'adopted'pareut may answer the question on their behalf or
be assumed by the interviewerto be the real parent. The adoption effect may
be more severe for reports about mothers than those about fathers and this
could

underlie

indicate

steeper

the

consistent

declines

tendency

in female

than

for

African

male mortality

orphanhood
(Timeus,

data

to

in press).

A second problem with the orphanhood method is the use of mortality models
which may incorporatean inappropriateage pattern of mortality (Blackerand
Nukiza-Gapere,1988; Kamara, 1988). This seems to be a particularproblem in
Africa. While the basic process of estimating conditional survivorship
indices (ie. 125+M/125) is unlikely to be biased greatly by this problem,
the conversion of these to a single comparable index of mortality (eg. elS)
that can be used to assess trends in the level of mortality over time is
more severely affectedby the use of an inappropriatemortality model.
Apart from the problem associated with parents who die when their
children are very young, questions about orphanhood appear to be well
understood by developingcountry populationsand answered accurately.While
there is obviously scope for misunderstandingin cultures where the terms
'mother'and 'father'are applied to a broad spectrumof kin, in general the
results obtained in censuses have been broadly similar to those obtained in
carefully controlled surveys with well trained interviewers.Poor reporting
of age is a more prevalent problem and may explain the consistenttendency
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for men to report more living parents than women of the same age. Fortunately age exaggeration is more serious for older respondents than for those
aged less than 50 whose responses are used to estimate adult mortality from
orphanhooddata.
An intrinsic problem with the orphanhoodmethod is that most parents are
reported on by several children, while no information is obtained at all
about people with no surviving children. Biases may arise where there is a
relationshipbetween the number of living childrenand the survivalprobabilities of their parents. Both theoreticalarguments and empirical evidence
suggest, however, that the impact of these problems is small (Blacker,1984;
Blacker and Mukiza-Gapere,1988; Palloni t Al., 1984). Attempts to deal
with the problem of multiple reporting by asking respondents whether they
were their parent's oldest living child proved unsuccessful since far too
many people laid claim to this status.
A further, more significantlimitationof the method is that it provides
estimates of mortality that refer to dates well before the enquiry was conducted. The deaths of parents occur over a period that extends back to when
the respondents were born for mothers and about 9 months earlier for
fathers. Because the number of parental deaths rises with age, the date at
which the mortality of a cohort of parents equals that prevailing in the
population is relativelyrecent, but it is still several years ago. The most
recent estimates are based on the reports of the youngest respondentswhose
responses are most likely to be biased by the adoption effect. Even if
informationon all age groups is used, the

most recent mortality estimates

will be for 4 to 5 years before the survey. If the informationon respondents aged under 15 is discarded (or not collected as in the DHS), the most
recent estimateswill refer to a time at least 8 years prior to the enquiry.
2. Combining SuccessiveSets of OrphanhoodData.
a) Basis and rationale. When two sets of orphanhood data have been
collected in successive surveys of the same population, it is possible to
derive a single set of proportions orphaned which reflects the level of
adult mortality during the period betwe

the enquiries. Unless the two

rounds of data collection are separated by a considerable period, this
period will be more recent than that on which even the youngest respondents
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provide estimates using the straightforwardorphanhood method described in
the previous section.
An estimation procedure based on the calculation of a synthetic cohort
was proposed by Zlotnik and Hill (1981), while Tim2us (1986) developed a
more flexibleapproach suggestedby Preston and based on a recent generalization of stable population theory. Once an adjusted set of proportions
orphaned based on the experience of the inter-survey period has been
derived, it can be analyzed by the same methods as those used to calculate
measures of conditional survivorship from data collected in a single
enquiry. As the estimates derived from respondentsof differeat ages refer
to the same period they can be directly compared and their consistency
examined.
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quality of the data improves between the enquiries, the level of mortality
in the interveningperiod is likely to be overestimated.
b) Exaerience and assessment.This is a fairly straightforwardextension
of the orphanhood method that can be applied whenever data are available
from 2 enquiries.It would usually be employed in combinationwith the basic
method. So far it has only been applied in a limited number of countries,
though Blacker at al. (1987) have made extensiveuse of it in their study of
district-leveldifferentialsin adult mortality in Kenya. The results have
not been of sufficient quality to justify inferencesabout the age pattern
of mortality. However, the approach does provide useful informationon the
extent to which the orphanhooddata at young ages are biased downwarddue to
the adoption effect and other problems and, equally, on the extent to which
age exaggeration affects the data from older respondents.Unless changing
data quality is a major problem, averaging the estimates provided by
intermediate age groups will provide a more up-to-date estimate of adult
mortality than that obtained from the basic orphanhoodmethod.
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3. questions on the Timing of Parental Deaths.
a) Basis and rationale. Chackiel and Orellana (1985) have proposed that
the utility of informationabout the survival of parents would be increased
if a supplementaryquestion was asked about the year in which parents died.
With this informationone can calculate empirically the mean time at which
parents died, rather than using the time locationmethods first developedby
Brass and Bamgboye (1981). Moreover, it is possible to calculate the
proportionof respondentswhose parents were alive 5 and 10 years before the
survey. These data can be analyzed as if three separateenquiries had been
conducted at five-yearly intervals using the methods outlined in the
previous section. Unlike genuinely independentsurveys, such data will not
be affected by changes in the quality of the data or by the sampling errors
attendanton unmatched surveys.
The main problem with this method is that it requires respondents to
accurately remember the interval since their parents died, and thus introduces scope for recall errors. Brass (personalcommunicati.n)has suggested
a simpler question that asks only whether each parent died before or after
the respondentmarried. Aggregate measures of the timing of marriage should
be sufficient to estimate the average ages and time over which the parents
were exposed.
b) Exnerience and assessment. Chackiel and Orellana's (1985) paper
reports on trials of their approachusing maternal orphanhooddata collected
in two surveys conducted in Latin America. The results seem encouraging.A
question on how many years ago parents died was also asked in the survey
conducted under the auspices of the DHS in Burundi.Here the major problem
was that some 24 per cent of respondentswith a dead mother were unable to
report how long ago she died, while the same problem was found for 27.5 per
cent of dead fathers (C. Makinson, personal communication).The simpler
question proposed bv Brass was also asked in Burundi and a number of other
DHS surveys.Analysis of these data is currentlyunderway.
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C. Ouestions about Widowhood.
1. The basic widowhood method.
a) Basis and rationale. The widowhood method of estimating adult mortality using information about the deaths of first spouses was initially
developed by Hill (1977). The expectation was that it would avoid the
orphanhood adoption effect and that, except in polygynous societies,biases
resulting from multiple reporting would be eliminated. Techniques were
developed for estimatingmale mortality from thtereports of female respondents and vice versa. In order to circumvent the difficulty involved in
modelling the effects of remarriageof the widowed and divorced, information
is only collected on the mortality of first spouses. To maximise the
accuracy of the answers, the WFS and other surveys have found it useful to
ask explicitlywhether the respondenthas been married more than once, prior
to asking 'Is your first husband (or wife) alive?'.
As with the orphanhood method, Hill's (1977) original technique, which
uses a system of weights to adjust for variations in exposure, has been
supplemented by regression-based approaches to the estimation of adult
mortality from data on widowhood (eg. UN, 1983). In both cases, a series of
conditionalprobabilitiesof surviving from one age in early adulthood to a
range of later ages is obtainedby adjusting the proportionswidowed on the
basis of indices of the average timing of first marriages. There are two
possibleways of adjusting for variation in the duration of exposure and the
ages over which exposure occurs. One is to tabulate the proportionswidowed
by marital
respondents

duration,

which yields

to remember their

ages

an exact

measure

at marriage

of exposure

accurately.

but requires

The second

is to

tabulate the data by the respondents'ages, which may be known more accurately, and to incorporate calculation of an approximate duration of
exposure of their spouse into the estimationprocess. The latter procedure
has been used more often and gives good results because in most developing
countries first marriages are initiated in a narrow range of ages.
b) Experience and assessment.While questions on the survival of first
spouses have been asked in a number of enquiries,the experiencegained with
this method of measuring adult mortality is far more limited than that
available of the orphanhood method. In some surveys the method has given
plausible results judged on the basis of consistency with other adult
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mortality estimates. In other applicationsthe results have been obviously
biased.

Thus the method appears to be unreliable. While the orphanhood

method sometimes indicates steep declines in mortality which seem implausible, estimates based on the questions about widowhood have often
suggested constant or increasinglevels of adult mortality. The biases seem
to arise in the reported data rather than the estimationprocess. They can
operate in either direction. One problem is that in societies where
marriage is ill-defined and more accurately conceived as a process rather
than an event, it may be difficultto establishwhether a previous union was
a marriage. Unions that ended because of the death of a partner may be
ignoreid.On the other hand, where social stigma attaches to divorce,
respondents whose unions have broken up may tend to state that they are
widowed rather than divorced. More basically, divorced respondentsmay not
know whether their first spouse is still alive. Particular problems can
arise with the data on female widowhocd in surveys where informationon the
whole household is providedby the householdhead. Men appear to be ignorant
of, or unwilling to report on, their wives' former marriages (Blacker et

al.,

1983).
The time-locationmethrodsdeveloped by Brass and Bamgboye (1981), that

estimate the date at which the level of mortality equalled that calculated
from the reports of each cohort of respondents,can be applied to widowhood
as well as orphanhood data. In theory, the reports of younger respondents
yield mortality estimates that refer to the period immediatelybefore the
survey. In practice, these data are of little use for the measurement of
mortality as the number of deaths that have occurred is very small, owing to
the short period of exposure to the risk of death of the spouses, and is
subject to random fluctuations.Precise measures can only be obtained from
older respondentsand the most recent of them still refer to periods several
years before the survey.
While the widowhood method of estirationhas often performed badly, it
would perhaps be premature to abandon it. Now that more is understoodabout
the potential problems, it is possible that better results could be obtaired
by greater attention to the phrasing of the questions and better trainingof
field staff. It certainly seems desirable that the information should be
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collected directly from the Individualconcerned and not from proxy respon4.dents.

2. Extensionsto the WidowhoodMethod.
Possible extensions to the widowhoodmethod of mortality estimationalong
the lines of those proposed for the orphanhood method can be envisaged.
Since there is a dearth of countries in which two successive sets of
widowhood data have been collected there has been little methodological
research and no empirical work in this particular area. Analysis of the
change in between two enquiries or of information on the timing of the
deaths of spouses would be greatly simplifiedif the data were tabulatedby
marital duration rather than age. Unfortunately,experiencesuggests that it
Is easier to collect data of reasonable quality on ages than dates of
marriage. However, this might merely reflect the greater attention devoted
to the former question in most surveys.
D. Ouestions about the Survival of Siblings.
1. The Sibling SurvivorshipMethod.
a) Basis and rationale.A procedure for deriving estimates of adult mortality from the proportlon of siblings dead by age of respondentwas first
described by Hill and Trussell (1977). The necessary information can be
gathered
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of, respectively,male and female adult mortality. These proportions only
need trivial adjustment,using weighting factors derived empiricallyby Hill
and Trussell, to yield estimates of life table probabilities of dving.
Krishnamoorthy (1979) has been able to demonstratethe analyticalrelationship between these proportionsand life table measures. The key simplification comes from the fact that the differencebetween the ages of siblings
ever born and respondents can be modelled accurately by a symmetrical
distribution about a mean zero. Tho proportion of siblings that have died
is approximately equal to the probability of dying by the age of the
respondentfor respondentsaged between about 15 and 50 years.
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This method

suffers

from

one

of

the same problems

as

the orphanhood

described above. Groups of siblings who have all died are not
reported, while the death of one is reported by each of the surviving
method

siblings. If there is a relationshipbetween the number of siblings ever
born and their survival probabilities, the estimates will be biased. A
further practical drawback to the sibling survivorship method is the
possibility that respondentsmay not know about the existence of siblings
who died before the respondents'birth or while they were very young. Such
siblings may go completelyunreported, thus increasingthe apparent proportion of surviving siblings.
b) Experienceand assessment.By comparisonwith the alternativeindirect
methods for estimating adult mortality, the sibling survivorshiptechnique
has received little attention and very limited application.It is therefore
difficult to gauge the importance of the problems mentioned above or to
dismiss the possibilitythat more serious difficultiesmay emerge in a field
setting. Ahmed's (1980) survey in North-West Pakistan asked questionsabout
the survival of all first-order relatives, including siblings. For respondents above 30 years, the estimates for adult males and females from tho
sibling method compared unfavourably with those from the orphanhood and
widowhood methods, demonstrating lower levels of survivorship. Ahmed
suggests that this may arise from high levels of child mortality in the past
to which the siblings of these older respondents were exposed. For the
younger respondent age groups, the sibling survivorship estimates appear
more reliable, although there is some evidence for under-reporting,relative
to male siblings, of both female siblings ever born and the proportions
dead. This may be attributableto the difficultiesencountered during this
survey of a strict Muslim population in eliciting accurate informationfrom
when
female respondents using male interviewersand from male respondents
asked about their sisters.
Questions on sibling survivorship were also included in the Barbados
1984; Zaba, 1985) of 1980-81 as
ExperimentalMigration Study (Somozaat al.,
part of an attempt to gauge the level of emigration. The reports on the
survival of brothers and sisterswere felt to be reasonablyreliable.
The full potential of the sibling survivorshipmethod has clearly yet to be
explored. The problems involved in using reports on all the respondents'
41

brothers and sisters to measure levels of adult mortality suggest that one
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2. The SisterhoodMethod.
a) Basis and rationale. Combining existing knowledge of fertility and
mortality distributions with the basic relationships underlying sibling
survivorship, a simple new method has been devised by Graham and Brass
(1988). The sisterhood method provides a means of deriving indicators of
maternal mortality from the reported proportion of sisters who reached the
age of exposure to the risk of pregnancy-relateddeath, and who are alive or
have died during pregnancy,childbirthor the puerperium.In addition to the
five-year age group of respondents,four basic questions are required:
- How many sisters have you ever had (born to the same mother) who
reached the age of 15 (menarche)?
- How many of your sisters who reached age 15 are alive now?
- How many of these sisters are dead?
-

How many of these dead sisters died during pregnancy, childbirth, or
in the six week (confinement)period after the end of pregnancy?

It can be shown that the proportion of sisters dying of maternal causes
reported in a household survey or census by adult respondents is related to
the probability of dying of maternal causes by the age of the respondent
(Graham and Brass, 1988). The relationshipis influencedby the pattern of
maternal mortality risks over the reproductiveperiod and the distribution
of differencesbetween the ages of siblingsand respondents.For respondents
in the earlier part of the reproductiveperiod, the reports concern only
those sisters who have reached menarche. For respondentsaged at least 30,
almost all of their sisters will have entered the period of exposure to the
risk of a maternal death. The method corrects for incomplete exposure to
provide an estimate of the probability of maternal death by the end of the
reproductiveperiod or, in other words, the lifetime risk of maternal death.
The more conventionalmeasure of maternal mortality - maternal deaths to
live births (maternal mortality ratio) -
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can be derived by a simple

approximationincorporatingan estimate of the total fertility rate for the
populationconcerned.
If the number of sisters reported by each age group of respondents is
large enough, age-specificestimates of maternal mortality can be calculated
by working backwards from the cumulative probability distribution. In
addition, variations in lifetime risk between age groups of respondentscan
be used to give some indicationof time trends in maternal mortality.Since
the reported deaths will have occurred,on average, longer ago as the age of
the respondentincreases,a procedurehas also been devised for locatingthe
estimates in time. The number of years prior to data collectionto which the
estimates refer ranges from about 5 years from the reports of respondents
aged 15-19 to 35 years for those aged 60-65.
The sisterhood method maximises the number of reported years of risk
exposureby asking each adult respondentabout all their sisterswho reached
menarche. One of its major advantagesover direct estimationprocedures for
maternal mortality is the relatively small sample sizes required to produce
stable estimates. The method is thertfore suited to applications where
resources
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b) ExDerience and assessment. The first field trial of the sisterhood
method was carried out in The Gambia in 1987 (Grahamet al.,

1988). Over the

course of 5 days, interviewswere carried out with 2163 men and women over
age 15 living in six rural villages. As this population falls within the
Farafenni surveillance area of the British Medical Research Council (NRC),
the estimates from the sisterhoodmethod could be compared with those from
earlier intensive, prospective studies conducted by the MRC. The lifetime
risk of maternal mortality among this rural population was found

to

be

0.0584 or, in other words, a 1 in 17 chance of death from pregnancy-related
causes during the reproductive period. This approximates to a maternal
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mortality ratio of 1005 maternal deaths per 100,000 live births and compares
favourablywith the independentestimates, covering the period 1951-75 for
two nearby villages, calculatedfrom the MRC studies,of 1050 and 950.
The number of respondentsand thus sisters reported in this trial was the
minimum size for deriving a single estimate of lifetime risk in high mortality/high fertility populations. Thus separate measures cannot be calculated by sex of respondent to check internal consistency,or by separate
age-groups of respondents to derive age-specific estimates of maternal
mortality or to examine time-trends.A more detailedassessmentof the field
performanceof the sisterhoodmethod in The Gambia and in a subsequenttrial
in Lima, Peru, is given in Graham and Brass (1988). The results from these
studies were encouragingand on this basis, a number of developingcountries
plan to incorporatethe questions in forthcominghousehold surveys, including Bahrain, Bangladesh, Bhutan, Bolivia, Egypt, Ghana, Guinea, Oman,
Pakistan and Tanzania.
As a recent addition to the array of indirect methods, the sisterhood
method is still at an early stage in its evolut'on. Additional field
investigationsand methodologicalrefinementsare underway or planned by a
team at the London School of Hygiene and TropicalMedicine, includingasking
simple questions on place and cause of death and applicationsbased on the
reports of adults attending fixed health facilities compared to communitybased surveys. The major advantage over the basic sibling survivorship
method arises from the censoring of the population of sisters to include
just those who reached age 15 (menarche)and thus survived the high mortality years of infancy and childhood.Thus a key potential source of bias
is reduced since there is unlikely to be a strong association between the
number of adult siblings and the probability of maternal death. Moreover,
since in the sisterhoodmethod risk exposure is weighted towards the reports
of respondents at ages where residence in a nuclear family form, and
certainly apart from adult siblings, is most likely, the potential for
multiple reporting is reduced. It should also be pointed out that multiple
reporting on sisters does not lead to a major bias in the estimates of
lifetime risk. Since the analysis is based on a proportionalrelationship,
it can be shown empizicallythat the number of sisters entering the reproductive period who are counted more than once in the denominator is matchetd

44

proportionallyby repeat counting of sisters dying of maternal causes in the
numerator. The real issue is one of independent observationsand thus the
samplingvariance of the estimates.
IN INDIRECT MEASMURE-M
.
IV. POSSIBLE DEVELOPMENTS
One area in which there is potential for developingthe indirectmethods of
measuring adult mortality is that of collecting ancillary data which allow
the calculation of more age-, time-, and cause-specific measures. At
present, research along these lines is focusing on the potential of supplementary questions on the timing of deaths. Both a direct question about
this and questions that place the deaths of relatives in relation to some
other important life event, such as marriage, are being considered.Methodological work is also being carried out on how to make more accurate
inferencesabout age patterns of mortality (Kamara,1988). To do so successfully may also require the collection of supplementarydata. Although it
seems likely that the outcome will be procedures that yield more accurate
measures of adult mortality, there is, as yet, little experience of such
methods. Numerous issues remain to be answered, both about the questions
that should be asked and about methods of analysis.
Experimentswith the use of the sisterhoodmethod to measure levels of
maternal mortality raise the possibilitythat indirectmethods may provide a
basis for collecting data on other causes of death. The information collected from specificclose relativesmay be more reliable than that obtained
on the basis of a question about deaths in the household in the last year.
Fewer deaths would go unreported and the variation introduced into the
responses by having respondents whose relationship to the deceased can
differ, will be eliminated. Ahmed's (1980) study along these lines gave
reasonableresults, in particular for deaths from accidents and violence. It
seems

probable

that

the

quality

of

the

information

will

decline

as

the

interval since the death increases and therefore questions about causes of
death should be used in conjunction with one about the time of death. As
maternal deaths and accidents can be defined in terms of a contingentperiod
(eg. pregnancy, childbirth, puerperium) or notable event (eg. drowning),
rather than on the basis of the investigationof symptoms, they are easier
to study retrospectivelythan other causes. Additional contingent informa45

tion might be useful for identifying certain other causes of death. Considerable attention would need to be given to the wording of the questions.
Open-ended questions often perform poorly and it would be important to draw
on

what

has

been

learnt

about

the

use

of

symptom-based

of childhood death in interview

establish

causes

Fontaine,

1986; Zimicki, 1986).

surveys

algorithms
(eg.

Garenne

to
and

A third possible area of development of indirect methods is to explore
the potential of putting questions about the survival of relatives to
captive populations such as clinic attenders or children at school. While
the respondents are likely to be unrepresentativeof the whole population,
this may be less true of their relatives. If they prove feasible, such
approaches offer the potential to monitor adult mortality by indirect
methods on a routine basis as well as by including the questions in popula-tion surveys.

-0C UDIO
The level of mortality is clearly an incompleteand distorted indicatorof
the health of a population. It is, however, of peculiar importance. Inequality in the face of death is perhaps the most appalling of all social
disparitiesand trends in mortality are perhaps the most general pointer to
major changes in human welfare. It should also be noted that the operational
significanceof measures of mortality extends well beyond the health sector.
Such measures are an essential input to the process of populationprojection
and thus of making up-to-date population estimates nationally and for
smaller administrativeareas. Such informationis among the most fundamental
of requirements for planning in all sectors. Demographic research has
repeatedlyestablishedthat the relative levels of child and adult mortality
vary markedly between populations (eg. Ledermann and Breas, 1959). Such
differences can extend to neighbouringpopulations and to different ethnic
groups living in the same area (Blackeret gl., 1985). It is dangerous to
make inferences about the level of adult mortality by extrapolatingfrom
information on child deaths. Only genuine measures of adult mortality can
serve as a basis for planning.
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We have argued elsewhere that the health information s3stems of many
developingcountries are in desperateneed of rationalization(Graham,1986;
Hill and Graham, 1988; Timzus "

Al.,

1988). In too mat; ountries different

ministries and other organizationsare engaged in conflit ing or duplicating
activities. Sophisticated and expensive data collection activities have
little point if the informationyielded is unreliable, incompleteor covers
only a minority of the population.Much of the informationthat is collected
is never processed thoroughly and even less is put to good use in the
formulationand administrationof health programmes.Often organizationsand
individualsare so overloadedwith demands for statisticalinformationthat
the quality of the data suffers. We would argue, therefore, that a few
reliable indicators, that cover the whole population, are of much more use
for health planning than a mass of information of doubtful accuracy and
completeness.Developing countries need statistical systems that they have
the financial and technical resources to sustain without permanent international assistance.
It is against this background that the measurement of adult mortality
must be considered. While better information can help to improve resource
allocation,the cost-effectiveness
of informationsystems themselvesis also
at issue. The different approaches to the measurement of adult mortality
that we have consideredvary in cost, in the accuracy, detail and timeliness
of

the information that they can supply, and in their capacity to throw

light

on causal hypotheses about the determinmnts

impact
of

of interventions.

them

are

fully

Only a few methods
satisfactory.

Thus

there

of

mortality

are basically
is

a case

and

the

unsound but none
for

adopting

an

eclectic approach to trying to improve knowledge about adult mortality in
developing countries.

Ultimately, assessments of the most appropriate

measures and methods should be carried out at a country level and in terms
of the existing developmentof the health and statisticalinfrastructureand
the resources potentiallyavailableto the health sector.
In general, rather broad indicatorsof the level and trend in adult mortality and of differentialsbetween regions and social groups, will serve
for the allocation of resources. Studies of socio-economicinequalitiesin
mortality, such as the Registrar General's dacennial supplementson occupational and areal differentials in mortality in Britain, complement and
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providea backgroundto more focusedstudiesintendedto establishaetiology
or to quantify the impact on health of specificbehavioursor services
(Brass,1980). Estimatesthat may be slightlyout of date or of moderate
accuracy are sufficient for most purposes as only large differences are
likely to be of subsrantive significance (UN, 1984). Most developing
countries could reasonably aspire to collect data that are useful for such
purposes. Collecting representative information on causes of death in
adulthood is far more difficult, but is potentially of great value. The
development of improved ways of ascertaining causes of death from lay
reports in a range of types of enqu!ry is an importantpriority for methodological research. Much more detailed, accurate and timely data are required
to evaluate the mortality impact of particularhealth programmesor medical
technologies. Even with such data, it may be difficult to make caw al
inferences. Information on mortality differentialsand trends, in combination with evaluationsof programmeactivity and the results of trials of the
efficacy of particular measures, provide a basis for assessing the effect
that programmes may have had. More rigorous evaluations of impact will
almost always involve specially designed enquiries and this is an important
area in which internationalagencies and research organizationscan support
the activitiesof the developingcountries.

Vital registr.tion
systemsrepresentthe traditional
sourceof mortality
of
data in the developedworldbut the basic rationalefor the registration
births and deaths remains administrativerather than statistical.In many
countries in Latin America and, to a lesser extent, Asia, registrationof
adult deaths is nearly completebut the compilation,processingand publication of statistical returns is in disarray. Administrative and financial
reforms are needed rather than improvementsin methods of measurement.On
the other hand, while it would be unwise to consider dismantling an even

partiallyadequatecivil registration
system,where notification
of deaths
is very incompletewe seriouslyquestion the high priorityaccorded to civil
registrationas a source of mortality data. There is no inherentreason why

attempts to improve the coverageof the civil registrationsystem need
entailattemptsto use it as a sourceof demographic
estimates.In countries
where only a minority of adult deaths are registeredthis seems a waste of
resources.
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There are, nevertheless,major advantag-ain collectingmortality data on
a routine and continuousbasis rather than in ad hb

surveys.However, it is

debatable whether comprehensivenational data is needed for most statistical
purposes. Moreover, except for the most basic informationrequired to detect
epidemics, chance fluctuationsin the numbers of deaths mean that there is
little point in trying to analyze data for very small administrativeunits.
Some form of sample enquiry may yield adequate district-leveland national
measures. Interdisciplinaryand organizationaldivisions have cften meant
that sample registrationand survey based approachesto measuring mortality
have developed in isolationfrom the routine productionof statisticsby the
health services. With existing experience, it is difficult to generalize
about whether a more integratedapproach would be feasible and beneficial.
It would, however, have clear advantages in terms of the possibilitiesfor
making useful data available to those involved in planning and managing
health services at every level. On the other hand, where coverage by such
services is low or there is a flourishingprivate or traditionalhealth care
sector, it may be easier to obtain representativedata if their collection
is managed independently.Even if a separate statistical system for the
collection of mortality data is envisaged, there are clearly major advantages if this can be based on comparable administrativeunits to those
used by the health sector, a considerationthat also applies to the estimates generated from censuses.
Whether or not the developmentof routine systems of providing mortality
data is practical, most countries will also need to collect data on adult
mortality in censuses and ad hoe surveys. While suffering from its own
limitations,such informationcan contributeto assessmentsof the accuracy
and completeness of that derived from routine sources. Surveys can also
provide a richer and more detailed range of information on mortality
differentials.Unfortunately,both the WFS and DHS programmes, which have
tended to become the models for other sample surveys collecting detailed
data relevant to the study of mortality, have had a major interest in
contraception
effort

and

family

on gath._ing

data

planning.
about

This

children

has

led

to

to the neglect

the

concentration

of those

of

concerning

adults. We are convinced of the value of including indirectquestions about
adult mortality in multi-purpose enquiries, such as the census, and of
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incorporatinginvestigationof adult mortality into national programmes of
household surveys. In contrastonly highly specializedand urgent needs, for
example, for the study of HIV infection, might

4ustify

suArveysfocused

solely on adult health.
Perhaps the most unequivocal conclusion from our review of methods for
measuring adult mortality is that questions put to household heads about
recent deaths in the household seldom yield useful data and should not be
used in their present form. Equally, the main advantage of the indirect
methods for the measurement of adult mortality is that they are based on
straightforwardquestionsabout respondents'lifetimeexperiencethat can be
posed in single-roundenquiries and are efficient in terms of sample size.
Questions about orphanhood,in particular,offer the possibility of obtaining useful information fairly cheaply. They can be used even in countries
which lack an effective means of collecting informationon adult mortality
rates in the population on a routine basis. The main limitation of these
methods is that they provide rather broad and non-specific measures of
mortality. While methods have been posited that may make it possible to
obtain more specific data on ages, dates and causes of death, they remain
experimentaland certainly could not be recommendedfor widespread application without further developmentaleffort.
In summary, in the large numbe. of developing countries where complete
registrationof deaths remains a distant and questionablegoal, the combination of sample routine health reporting systems and the inclusion of
indirect questions in single-round surveys may provide the best way of
trying to collect data on adult mortality to inform health planning. The
estimates that result from these approaches fall a long way short of the
ideal proposed in the introductionto this paper, namely obtainingmortality
rates by age and cause for sub-groupsof the population.Arguably this does
not matter. There are very few countries in which health planning is such a
sophisticated process that it can use refined and precise measures to
greater effect than broad indications of mortality patterns. Demographic
research has shown that the similarityof age patterns of mortality in all
populations means that it is possible to estimate mortality rates with
reasonable reliability from simple data on the proportions of surviving
relatives of respondents.Further development of these methods may lead to
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techniques for obtaining more specific measures of adult mortality. In
addition, methodologicalresearch is needed to examine whether indices of
mortality by cause can be inferred from rather general measures of proportions dying from particular causes in a comparableway. Finally, it is also
important to investigate whether there is scope
information

needed

investigations
mortality.

for

designed
In particular,

health

planning

in

for collecting further
the

context

of

survey

to measure levels, trends and differentialsin adult
could

the

indirect

questions

employed

in single-

round svrveys be extended to investigatecauses of death, on the one hand,
and some of the social and economic consequencesof adult deaths, on the
other?

Moreove-, could the measurement of adult mortality be usefully

integrated with efforts to fill the significant gaps thit exist in our
understandingof ill-healthin the survivingadult population?
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