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PREFACE

The continuing co-operative programme of mor-
tality studies undertaken by the United Nations and
the World Health Organization (WHO) strives not
only to improve knowledge of recent levels and trends
in mortality but, by carrying out small-area case stud-
ies and by analysing social and economic correlates of
mortality patterns, to improve understanding of the
factors that affect the mortality spectrum throughout
the developing countries. The aim of the programme is
to improve the ability of countries to incorporate
health considerations into their development planning
and to improve the health and mortality situation of
their populations.

Although an enormous number of questions about
levels, trends and determinants of mortality remain
unanswered, the subject has failed, in the past several
decades, to arouse the interest of donor agencies or of
developed countries. Developing countries themselves
have given low priority to health in their national plan-
ning. Currently, overall health expenditures in most
developing countries amount to less than 2 per cent of
the national product. Furthermore, the greatest por-
tion of these public expenditures is for curative medi-
cine, which reaches only a narrow segment of the
population.

The lack of a sound statistical basis on which to
judge current mortality conditions and to evaluate the
effect of current health programmes is prominent
among the reasons for the insufficient progress in
improving health and survival. The most elementary
data on mortality are missing; those data available are
not of a quantity, breadth or quality sufficient to pro-
vide government planners with needed information on
the levels, trends, structure and differentials in mor-
tality, or to provide the necessary background for ini-

iii

tiating or evaluating programmes relating to health and
mortality. . .

As part of the joint programme, the Population Divi--
sion of the Department of International Economic and
Social Affairs of the United Nations Secretariat, in co-
operation with the Statistical Office of the Department
and the World Health Organization, with the financial
support of the United Nations Fund for Population
Activities (UNFPA), organized a Working Group on
Data Bases for Measurement of Levels, Trends and
Differentials in Mortality. The purpose of the inter-
regional meeting of the Working Group, which was
held at Bangkok, Thailand, from 20 to 23 October
1981, was to discuss experiences by various govern-
ment and national institutions in collecting, analysing
and using mortality data relevant to the setting of pol-
icies in the health and development sectors of their
countries. The members of the Working Group were
representatives of national statistical offices, national
health services and non-governmental institutions
involved in the collection, analysis and use of mor-
tality data.

The report of the meeting, including the recommen-
dations of the Working Group for future action at na-
tional and international levels, constitutes part one of the
present publication. The subsequent parts are devoted
to papers that were selected from the commissioned
papers and country statements discussed by the Working
Group and that were revised after the meeting.

Grateful acknowledgement is due to Kenneth Hill of
the United States National Academy of Sciences, who
graciously consented to serve as scientific editor for
the publication on behalf of the United Nations Secre-
tariat and WHO, and to UNFPA, which made possible
the present publication through its grant for mortality
studies (INT/80/PO9).






CONTENTS

&g (= i1 O
ExXplanatory NOtes .. .....cvuiiiiiireneeeinnereriinieessrinineronnnneonnns

Overview
Kenneth Hill ...t i ittt ittt ittt eetenaenenens

PART ONE. REPORT ON THE MEETING OF
THE WORKING GROUP ON DATA BASES
FOR MEASUREMENT OF LEVELS, TRENDS
AND DIFFERENTIALS IN MORTALITY

INTRODUCTION . ..ttt ttieieee it it e eiieae e eeenannaanneennnnnn

Chapter
I.
II.

III.

IV.

VL

VIIL.

VIII.

ANNEX

List Of dOCUMENIS . oo vttt ittt et ettt e e ettt

PART TWO. USES OF MORTALITY DATA

USES OF MORTA.LITY DATA FOR PLANI‘]ING AND RESEARCH
Kenneth Hill and the United Nations Secretariat .................

USES OF MORTALITY DATA FOR EVALUATING THE SUCCESS OF SPECIFIC
HEALTH AND DEVELOPMENT PROGRAMMES
Douglas C.Ewbank ...........civiiiiiiiiiiiiirinnnnnnn.

PART THREE. OVERVIEW OF APPROACHES FOR
COLLECTION OF MORTALITY DATA

APPROACHES TO THE COLLECTION OF MORTALITY DATA IN THE CONTEXT
OF DATA NEEDS. .
United Nations Secretariat .............ccovriireinnnennn.

PART FOUR. COLLECTION OF MORTALITY DATA
THROUGH CIVIL REGISTRATION SYSTEMS

ADVANTAGES AND DISADVANTAGES OF CONTINUQUS REGISTRATION SYS-
TEMS FOR NATIONAL, SUBNATIONAL AND DIFFERENTIAL MORTALITY
ANALYSIS

IwaoM.Moriyama ...........coiiiiiiiiiiiiii i

USE OF SAMPLE REGISTRATION SYSTEMS FOR STUDYING LEVELS, TRENDS
AND DIFFERENTIALS IN MORTALITY: THE EXPERIENCE OF INDIA
P.Padmanabha ...........c.i ittt

USE OF DIRECT AND INDIRECT TECHNIQUES FOR ESTIMATING THE COM-
PLETENESS OF DEATH REGISTRATION SYSTEMS
Samuel H. Preston ...... .ottt innnnnns

18

33

47



Chapter Page
PART FIVE. COLLECTION OF MORTALITY DATA
THROUGH SAMPLE SURVEY APPROACHES

IX. EXPERIENCES IN THE USE OF SPECIAL MORTALITY QUESTIONS IN MULTI-
PURPOSE SURVEYS: THE SINGLE-ROUND APPROACH
JohnG.C.Blacker ...ttt ie e 79

X. USE OF SPECIAL MORTALITY QUESTIONS IN FERTILITY SURVEYS: THE
WORLD FERTILITY SURVEY EXPERIENCE
John Hoberaft ......c.oivriiiii ittt iieinineannes 90

XI. MORTALITY DATA COLLECTIONS: A REVIEW OF INTEGRATED MULTI-
PURPOSE HOUSEHOLD SURVEYS AND MULTI-ROUND DEMOGRAPHIC
SURVEYS
A.Adlakhaand M. Nizamuddin ..............ooiiiivnenn.. 104

PART SIX. DATA COLLECTION FOR
INTENSIVE MORTALITY STUDIES

XII. EXPERIENCES IN ESTIMATING DIFFERENTIALS IN MORTALITY IN DEVEL-
OPED COUNTRIES—ACHIEVEMENTS AND SHORTCOMINGS OF THE VARI-
OUS APPROACHES
ElsebethLynge .........coiiuiiiiiiiniiiiniininirannennns 117

XIII. EXPERIENCE OF THE PAN AMERICAN HEALTH ORGANIZATION IN USING
DEATH CERTIFICATES FOR INTENSIVE STUDIES OF MORTALITY
RuthR. Puffer ......cooiitiiiiiiiii ittt ieianiannn 127

XIV. SMALL-AREA INTENSIVE STUDIES FOR UNDERSTANDING MORTALITY AND
MORBIDITY PROCESSES: TWO MODELS FROM BANGLADESH—THE
MATLAB PROJECT AND THE COMPANIGANJ HEALTH PROJECT

StanD’SoUZA ... .covv i e e e e, 146
Selectedbibliography .......... .ottt i e i e 159
LIST OF TABLES
No. Page

IV.A.1. Standard errors of estimated life expectancy values from a population
of 100,000 with life-table and age distribution of males, Matlab,
Bangladesh, 1974 .. ... ... .. i i e 29

IV.A.2. Sample sizes for test area required for various levels of change in life
expectancy at birth with a significance level, a, of 95 per cent and a

power, B,of 80percent ........ ... . ittt 29

IV.A.3. Sample sizes for test area required for a 95 per cent test of significance,
o, withapower, B,0f 0.80 ...........coviiriiiiniiiiienannn... 30

V.1. Suitability of various techniques for detection of deaths, classified by
data-collectionmethod .......... ... ... i, 34

V.2. Intrinsic characteristics of three basic sources for providing data
needed toestimatemortality ..............c..viiiirinnrenanenn..
V.3. Some advantages and limitations of population censuses, civil registra-
tion systems and sample surveys ...............0iiiienninniia.., 41
VII.1. Underregistration of deaths of children under age 10 by civil registra-
tion system for the period 1961-1971 on the basis of the 1971 census
population, using the Brass technique, statesof India ..............
VIIL.2. Estimated annual death rates, India, 1881-1891—1961-1971 ......... 56

VIL3. Estimated death rates and infant mortality rates obtained from the
National Sample Survey, India, July 1958-June 1959—July 1968-June

1969 . e e e e e e 57
VII.4. Sampling variability of Sample Registration System death rates, states
of India, 1975-1977 ... i i i e et e 59

VIL.5. Rural and urban death rates and infant mortality rates at national level,
India, 1970-1978 ... .. it ettt e e,

VIL.6. Infant mortality rates at national level, by sex, India, 1972-1978 ..... 61

vi



VILT.

VILS.
VIL9.

VIL.10.
VII.11.
VIIL.1.
IX.1.
IX.2.
1X.3.
IX.4.

IX.5.
X.1,
X.2.
X.3.
X.4.

X.5.
X.6.

X.7.
X.8.

XI.1.
XI.2.
XI1.3.

X1.4.

XII.1.
XIIL.2.

XIIL.1.
XIIL.2.

Estimated infant mortality rates and reference periods, by age group of
reportingwomen, India ........... ... o i,

Death rates of children aged 0-4 years, by sex, India, 1971-1978 .....

Proportion of deaths of children aged 0-4 years to total deaths recorded
by Sample Registration System, by sex, India, 1976 and 1977 .......

Smoothed values of probability of dying between birth and age x,
according to reference period, by sex, India ......................

Percentage of deaths recorded by enumerators and investigators, India,
L L A

Summary of major features of six methods for estimating completeness
of deathregistration . .............ciiriiiiiniiniinrennenennens

Population and deaths, by sex and age, and derived partial birth and
death rates, Bangladesh, 1974 ........ ... . .. i i i,
Impact of the model and age pattern of mortality on estimates of proba-
bility of dying, g (x), Senegal, 1963-1973 .................. ... ...
Trends in infant mortality estimated using Trussell’s regression equa-
tions, Swaziland, 1966 and 1976 ........... ... ... ittt iinenn.
Comparison of numbers of persons who reported mothers alive with
numbers of living children reported by mothers, selected developing
COUNLHES, VATIOUS YEAI'S ... . .uoiiieeeereeniinnecnnnersnnaeonnnans
Differentials in orphanhood and child survival, by education of respon-
dent, Kenya, 1979 ... . i it e e e
Questions and techniques used to obtain dates in the maternity history,
19 World Fertility Survey countries ..........c.cieviienrrerennnn..
Date of all maternities: percentage distribution according to form of
reporting, selected World Fertility Survey countries ...............
Current levels of infant and child mortality in the period 0-4 years prior
to the survey, 23 World Fertility Survey countries .................
Relative change in infant and child mortality rates over time, children
with mothers in age group 20-29 at time of the birth, 23 World Fertility
SUIVEY COUNLIIES . ...ttt iiiiiiie et iiinaaneecennnnns
Relative mortality by interval since previous birth for the period 0-9
years prior to the survey, 23 World Fertility Survey countries .......
Differentials in infant and child mortality by education of mother for
the period 0-9 years prior to the survey, 23 World Fertility Survey
COUNtries .........ooviuvvennnn. P, e e
Neonatal and post-neonatal mortality rates, by husband’s education,
mother’s literacy and lavatory facilities, rural Sri Lanka, 1948-1974 ..
Parameter values and goodness of fit for selected log-linear rates mod-
els of neonatal, post-neonatal and child mortality for births occurring
5-14 years prior to the survey, Sri Lanka and Mexico ..............
Comparison of crude death rates from the multi-round approach and
the retrospective reference period approach, selected countries .....
Comparison of infant mortality rates from the multi-round approach
and the retrospective reference period approach, selected countries ..
Comparison of levels of childhood mortality in terms of probability of
dying from birth to age x, estimated from data collected in multi-round
and retrospective surveys in Honduras, Panama and Peru ..........
Death rates by five-year age groups derived-from information collect-
ed in multi-round and retrospective surveys, Honduras, Panama and
) 1 P
Characteristics of methods for the study of occupational mortality dif-
ferentials .. ....ooiiiiiiiii i i i i e e,
Standardized mortality ratios among male polyvinylchloride workers,
by age and length of time since entering the industry, England and
B Y T
Specific areas, method of selection of deaths, period and estimated
population bases for two yearsin 15 projects ............... ...,
Mortality rates for children under age 5, infants and age group 1-4
years, 25areasin 15projects . ......... . i

vii

Page

62
62

72

82
83

85
86
91
91
95

98

100
101

101
110
110

111

111
119

123
130



XIIIL.3.
XII1.4.

XIILS.
XII1.6.
XIV.1.
XIv.2.
XIv.3.
XIV 4.
XIv.S.

No.

IX.1.
IX.2.

IX.3.
IX.4.
XIIL.1.
XII1.2.
XI1.3.

XII.4.
XIIl.1.

XIIIL.2.
XIIL.3.
XIIL 4.

XIILS.
XIII.6.
XIIL.7.
XIIL8.
XIIL9.

XIIL.10.

XHI.11.

Infant mortality rate by age group, 24 areas in 15 projects ........... 134
Number and percentage of unregistered deaths of children under age 5,
INFOUrae BroUPS . ......viintii ittt eiinnneenns 135
Number and percentage of neonatal deaths with birth weights stated,
| R0 (0] 112 - 137
Sources of medical information for assignment of causes of death of
children under S years of age, 15projects .........c..ccvviiineannnnn 137
Adjusted percentage distribution of deaths, by age and cause, Matlab,
Bangladesh, 1975-1977 ... ... i i i e et 149
Intake of calories and protein, by age and sex, Matlab, Bangladesh,
June-August 1978 . ... e e e e 150
Child mortality rates, by education of household head and other house-
hold characteristics, Matlab, Bangladesh, 1974-1977 ............... 150
Deaths by sex and cause, percentage and rate per 100,000, Com-
paniganj, Bangladesh, cumulative for 1975-1978 ................... 153
Comparison of characteristics of the Matlab Project and the Com-
paniganj Health Project ............... .. . i iiiiiiiiiiiinnnnnnn 156
LIST OF FIGURES

Page
Derived partial birth and death rates over successive ages, by sex,
Bangladesh, 1974 . ... ... ... i 81

Partial birth and death rates over successive ages, by sex, derived from
data on deaths in the past 24 months using the growth balance method,

Jordan ... ... .. e et et e 82
Trends in infant mortality estimated by use of Trussell’s regression
equations with data from Swaziland .............................. 84
Trends in female adult mortality estimated from orphanhood and wid-
owhood, Kenya ..........citiiiineiiiiiiiiee e iiiinnannnnnns 87
Age-adjusted mortality for males aged 40-64 years, England and Wales,
Federal Republic of Germany, Hungary and the Netherlands . ....... 118
Mortality for males aged 15-64, by social class, England and Wales,
1930-1070 ..ot e e e e e et 120
Mortality for males, by occupational groups, Norway, 1970-1973; and
Denmark, 1970-1975 ... ... i i 122
Mortality for males in social groups D and A, Norway, 1970-1973 .... 123
Location of 15 projects in the Inter-American Investigation of Mor-
talityinChildhood .......... ..o o i i e 129
Mortality rate of children under 5 years of age, 25 areas in 15 projects 133
Infant mortality rate, by age at death, 24 areas in 15 projects ........ 134
Percentage of deaths of infants and of children aged 1-4 years without
PeISIration ... .t i i e e it e i 136
Percentage of neonatal deaths without registration, two age groups in
I 030 = o - 136
Broad groups of underlying and associated causes of infant mortality in
1177 10111 S 138
Neonatal mortality with immaturity as underlying or associated cause,
according to registration infive cities ............... ... . 00i..., 139
Infant mortality rates with immaturity and nutritional deficiency as
underlying or associated causes, 24 areas in 15 projects ............ 139

Mortality from nutritional deficiency, protein malnutrition and nutri-
tional marasmus, by month of age in first two years of life, 13 projects
in Latin Americacombined ...............iiiiiiiiirirnainnennns 140

Nutritional deficiency as an associated cause of death due to infectious
diseases and other causes, children under § years of age, 13 projects in

Latin Americacombined .............. ... ... i i, 140
Neonatal and infant mortality rates, by age group of mother, six proj-
ectsin Latin America ...........c.iieiiiiirerennenneinennennan 142



No

XIII.13.

XIV.1.
XIv.2.
XIv.3.
XIV .4,

XIV.S.
XIV.6.
XIv.7.

XIIL12.

Infant mortality rate in first day and in first 28 days of life, by birth
weight, California and Ribeirdo Préto projects; and in the birth cohort
of the United States of America, 1960 ............................
Percentage of live births with low and deficient birth weights, by five
age groups of mothers, in a hospital at Mexico City and in the Ribeirao
Préto project; and in the birth cohort of the United States of America,
1000 ..ottt e et et et e e e e

Infant mortality rate, mortality rate of children aged 1-4 years and
crude death rate, Matlab, Bangladesh, 1966-1977 ..................
Incidence rates for diarrhoea, all ages by two-month periods, Matlab,
Bangladesh, January 1979-August 1980 ...................cccieeL.
Number of measles cases, by month, Matlab, Bangladesh, November
1979-October 1980 . ... ..cotiti it ettt ie e,
Neonatal death rates by age at death for infants born between 1 Sep-
tember 1978 and 31 December 1979, according to maternal tetanus
immunization status, Matlab, Bangladesh .........................
Crude death rates, by landholding status, Companiganj, Bangladesh,
1975-1976 and 1977-1978 . . . ..t it e i i i
Infant and child mortality rates, by landholding status, Companiganj,
Bangladesh, 1975-1976 and 1977-1978 ........... ... i iriiiniinnnn,

Death rates, by landholding status and cause of death, Companiganj,
Bangladesh, 1975-1976 and 1977-1978 . ... ... iiiiiiiininn,

ix

Page

143

143
149
151
152

152
154
154



Explanatory notes

The following symbols have been used in the tables throughout this publication:
Two dots (..) indicate that data are not available or are not separately reported.
An em dash (—) indicates that the amount is nil or negligible.

A hyphen (-) indicates that the item is not applicable.

Parentheses ( ) indicate a deficit or decrease, except as otherwise indicated.
A point (.) is used in English to indicate decimals.

A slash (/) indicates a crop year or financial year, e.g., 1980/81.

Use of a hyphen (-) between dates representing years, e.g., 1981-1983, signifies the full period
involved, including the beginning and end years.

Details and percentages in tables do not necessarily add to totals, because of rounding.
Reference to **dollars’’ ($) indicates United States doilars, unless otherwise stated.
Reference to **billion"" indicates a thousand million.





