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Preface

One of the objectives of the Demographic and Health
Surveys (DHS) program is to advance the methodology and
procedures pertaining to national-level surveys in the fields
of population and maternal and child health.

In the course of implementing 34 surveys during the first
five-year phase of the project and the initiation of 25 surveys
during the second phase, questions and issues have arisen
regarding the design and implementation of these surveys.

The purpose of the DHS Methodological Reports series is to
examine some of these questions and issues and to provide
answers, explanations, and solutions which will be of benefit
to survey researchers, particularly those in developing coun-
tries.

Survey methodology can have a substantial impact on data
quality. This report deals with issues of data quality in the
DHS surveys. The major objective of this report is to
provide data users with a global assessment of the quality
of DHS data. A secondary objective is to examine particular
problems of data quality and to suggest reasons for their
occurrence.

Future reports in this series will examine sampling, survey
implementation, and analysis issues, with a view to improv-
ing survey research efforts in the future.

Martin Vaessen
Project Director







Introduction

The mandate of the Demographic and Health Surveys
(DHS) program is to conduct national sample surveys in
developing countries. The program, which covers the peri-
od 1984-1993, is divided into two 5-year phases, with 1989
being an overlap year. The overlap year was designed into
the program to allow a period for reviewing DHS survey
procedures without causing a break in the initiation of new
surveys.

The review of DHS procedures consisted of three compo-
nents: 1) an assessment of survey instruments and reports
which was based on the experience of host country institu-
tions and DHS project staff, 2) an assessment of the need
for population and health data by developing country in-
stitutions, the U.S. Agency for International Development
(USAID), and international agencies, and 3) an assessment
of the quality of the DHS data. The results of the third
component are reported in this volume.

Objcctives

The objectives of this assessment are to evaluate the quality
of the DHS data and to determine if there is a need to
modify questionnaires and field procedures in future sur-
veys. The assessment focuses on data problems which de-
rive from nonsampling error (e.g., respondent underreport-
ing of events, interviewer misrecording of information, er-
rors arising from questionnaire design, etc.). The issue of
sampling error will be examined in a separate report.

DHS surveys include a household questionnaire, in which
members and visitors in sampled households are listed, and
an individual questionnaire in which information reported
by women of childbearing age (usually 15-49 years) is re-
corded. The individual questionnaire includes sections on
the respondent’s characteristics, her birth history, knowledge
and use of contraception, and maternal and child health.

The data from 22 surveys are evaluated in this assessment
(see table). These include all national-level surveys for
which a standard recode data file was available as of mid-
1989. The regional breakdown of surveys is: sub-Saharan
Africa (9), North Africa (2), Asia (3), Latin America and
the Caribbean (8). For surveys which are not self-weight-
ing, the analysis presented in this report is based on
weighted data.

The evaluation is comparative in nature. The data from
each survey are subjected to a series of tests, which differ
depending on the type of data under investigation. To the

extent feasible, the following aspects of data quality are
considered:

. the completeness of the recorded data,
. the accuracy of the data,

. the consistency of the data relative to expected pat-
terns, and

. a comparison of estimates based on DHS data with
estimates from other sources.

In addition to documenting the extent of specific data prob-
lems, simulation analysis is used to show the potential im-
pact of the data errors on estimates of fertility, mortality,
and contraceptive prevalence. The report also includes rec-
ommendations for reducing errors in future surveys.

Surveys included in the assessment of DHS data quality

Year Sam-
of ple Respond- Sample
Country Survey Size ents Structure
SUB-SAHARAN AFRICA
Botswana 1988 4368 AW 15-49 Weighted
Burundi 1987 3970 AW 15-49 MWeighted
Ghana 1988 4488 AW 15-49 Self-Weighting
Liberia 1986 5239 AW 15-49 Weighted
Mali 1987 3200 AW 15-49 Weighted
Senegal 1986 4415 AW 15-49 Self-Weighting
Togo 1988 3360 AW 15-49 Self-Weighting
Uganda 1988/89 4730 AW 15-49 Meighted
Zimbabwe 1988/89 4201 AW 15-49 Self-Weighting
NORTH AFRICA
Morocco 1987 5982 EMW 15-49 Self-Weighting
Tunisia 1988 4184 EMW 15-49 Self-Weighting
ASIA
Indonesia 1987 11884 - EMW 15-49 Weighted
Sri Lanka 1987 5865 EMW 15-49 Weighted
Thailand 1987 6775 EMW 15-49 Weighted
LATIN AMERICA/
CARIBBEAN
Brazil 1986 5892 AW 15-44 Meighted
Colombia 1986 5329 AW 15-49 Weighted
Dominican Rep. 1986 7649 AW 15-49 Weighted
Ecuador 1987 4713 AW 15-49 Self-Weighting
Guatemala 1987 5160 AW 15-44 Self-Weighting
Mexico 1987 9310 AW 15-49 Meighted
Peru 1986 4999 AW 15-49 Self-Weighting

Trinidad & Tob. 1987 3806 AW 15-49 self-Weighting

AW = All Women
EMW = Ever-Married




Findings

The results of the data quality assessment are presented in
four papers, each reporting on a particular type of data.
The four papers must be read in their entirety to under-
stand the complexities of the data evaluation task and to
understand the quality of the DHS data. Nevertheless, it
seems appropriate to summarize the principal findings in
this introduction.

The first paper evaluates the age and residence data from
the household questionnaires (which determine eligibility
for the individual questionnaire) and the age data for wom-
en interviewed with the individual questionnaire. Analysis
of the household data suggests some intentional misrecord-
ing of information in order to make some women ineligible
for the individual questionnaire. The evidence of exclusion
is greater for surveys in sub-Saharan Africa than for surveys
in other regions. Simulation analysis indicates that, under
extreme assumptions about the characteristics of excluded
women, the total fertility rate could be overestimated by
about 4 percent in some sub-Saharan surveys and by about
2 percent in other regions. On the other hand, under-five
mortality could be underestimated by about 4 percent in
sub-Saharan Africa and by about 2 percent elsewhere,
Estimates of contraceptive prevalence could be little affect-
ed even under extreme assumptions of exclusion.

The second paper reviews data on three aspects of the early
stages of the reproductive period—age at first sexual inter-
course, age at first union, and age at first birth. A signifi-
cant finding from the analysis is the utility of age at first
sexual intercourse as an indicator of the beginning of ex-
posure to the risk of pregnancy. Age at first sexual inter-
course was reported relatively completely, despite concerns
about collecting such sensitive data, and often appeared to
be more reliably reported than date of first union.

The third and fourth papers examine the birth history data
from the individual questionnaire and the impact of data
error on the estimation of fertility rates and infant and
child mortality rates. Various problems with the birth his-
tory data were found, but the probable effects on fertility

and mortality estimates were judged to be minimal in most
surveys, An important part of the evaluation was the com-
parison of estimates based on DHS data with those from
other data sources. DHS fertility and mortality estimates
for time periods about a decade before the survey were in
close agreement with estimates from the World Fertility
Survey. In the case of fertility estimates, the agreement was
especially close.

The evaluation of the birth history data paid particular
attention to the problem of systematic displacement of
births in time. The individual questionnaire used in the
DHS surveys is considerably longer than the questionnaires
used in the World Fertility Survey or the Contraceptive
Prevalence Surveys, due to the addition of several pages of
health questions applicable to children under five. In some
surveys it appears that interviewers misrecorded the birth
dates of some children in order to avoid asking the health
questions. Little evidence of birth displacement was found
in the surveys from Asia and Latin America and the Carib-
bean, but it was evident in most of the African surveys.
Birth displacement was found to have little effect on multi-
ple-year estimates of the level of fertility. However, the
effect on estimates of fertility trends can be greater because
systematic birth displacement can affect estimated rates for
different time periods in opposite directions.

Overall, the assessment of the quality of the DHS data re-
vealed problems of the type which are typically found in
retrospective surveys. However, gross errors that would
seriously affect demographic estimates were not detected.
Estimates of contraceptive prevalence (at the time of a sur-
vey) and estimates of fertility and childhood mortality (at
the time of a survey and extending back to as far as fifteen
years preceding a survey) appeared to be reliable in most
surveys. The data problems that were identified were most
severe in the surveys in sub-Saharan Africa. Based on this
assessment, some changes are being made in the DHS ques-
tionnaires and field procedures. Although data quality will
always be an issue in retrospective surveys, it is expected
that the changes resulting from this assessment will reduce
data errors in the future.
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1 Introduction

The purpose of this report is to evaluate the data from the
Demographic and Health Surveys (DHS) in two areas: eli-
gibility of women for the individual questionnaire and qual-
ity of information on age of respondent. Both are crucial
to an assessment of the general quality of DHS data, since
omission of certain women from the individual interview
could potentially bias almost all the results obtained and
deficiencies in age data could similarly affect most of the
results. Age is a particularly important variable, since many
of the estimates derived from these surveys, especially fer-
tility rates, are heavily age-dependent. This report is mod-
elled on one that was produced for the World Fertility
Survey (see Rutstein, 1985), the data from which are com-
pared to those used here.

DHS surveys attempt to interview a representative sample
of women in the childbearing ages (generally 15-49). Most
surveys include all women in these ages, while some (mostly
in Asia and North Africa) include only those who have ever
married. Some women are excluded for logistical reasons,
such as those who live in institutions (hospitals, military
barracks, boarding schools) and those with no fixed resi-
dence (vagrants, nomads). In order to avoid over- or un-
der-counting, each woman who is in the proper age range
must be associated with one and only one household. One
way to accomplish this is to interview all women of child-
bearing age who usually live in the selected household (de
jure rule). Another is to interview all women of childbear-
ing age who spent the night before the interview in the
selected household (de facto rule). Since the latter rule
should logically increase response rates (women are more
likely to be at home if they were there the previous night),
all but two DHS surveys have adopted the de facto eligi-
bility rule. '

In addition to not living in a private household, there are
various other ways that a woman who should be eligible for
the individual interview can be excluded. She can live in
a household that was not interviewed because no one was
at home on any of the occasions when the interviewer came
or because someone in the houschold refused to grant the
interview. Or, her age as recorded on the household ques-
tionnaire could be misreported, such that she erroneously
falls out of the age range for eligibility. Alternatively, she
could be excluded from the individual interview because she
was misreported as not having spent the previous night in
the household. Finally, even if she is correctly classified as
eligible, she may not be interviewed individually either be-
cause she is not at home, refuses, is ill or deaf, etc. Of
course it is also possible for ineligible women to be includ-
ed in the individual interview for any of the above reasons
(households not selected for the sample being mistakenly

interviewed, women outside the age range being reported
as within the age range, etc.), however, given the effort-
involved in conducting the individual interview, it would
seem that there is much more incentive to falsely omit
eligible women than to falsely include women who are in-
eligible.

Thus, in order to evaluate the quality of the data used for
determining eligibility for the individual questionnaire, the
following are examined:

« Household response rates,

+  Age reporting in the household questionnaire and
exclusion from the individual questionnaire due
to misreporting of age,

+ Reporting of residence and previous night’s loca-
tion, and

» Individual response rates.

Results from the above analyses provide a rough idea of
the possible extent of omission of eligible women, however,
it tells little about the potential bias in the results obtained
from those who were interviewed. Bias arises when women
who were excluded from the survey differ from those who
were interviewed in terms of the variables measured. A
simulation exercise was carried out to examine the potential
effects of exclusion of eligible women on the estimation of
various demographic parameters (total fertility rate, under-
five mortality, and contraceptive prevalence rate). The
results presented here indicate the potential level of bias
associated with errors in data.

While ages reported during the household interview are
used in determining eligibility for the individual interview,
it is the subsequent face-to-face interviews with eligible
women that provide the data on age and birth dates that
are the basis of most demographic analyses. The value of
these analyses depends to a large extent on the accuracy of
age reporting by respondents. For example, classifying even
a relatively small number of respondents into the wrong
five-year age group can affect the estimates of age-specific
fertility rates, average number of children ever born by age,
and proportions married by age—all basic demographic
measures. Depending on whether dates of other events
such as marriage and births are estimated independently
from age of respondent, age misreporting can affect data on
age at marriage and age at birth.! To evaluate the quality
of these age data, the following are examined:

For a more comprehensive discussion of the types of biases that can re-
sult from misreporting of age, see Rutstein 1985:12-13.




» Patterns of age reporting and age imputation,
+ Digit preference, and
+ Gross misstatement of age.

This report is divided into three sections. The first covers
household response rates, the quality of data used to deter-

mine eligibility for individual interview (namely, age and
residency the night before the interview as reported in the
household questionnaire), and individual response rates.
The second section is concerned with the quality of age
reporting in the individual questionnaire. The third section
consists of summary and conclusions.




2 Quality of Data Used to
Determine Eligibility for
the Individual Interview

2.1 HOUSEHOLD INTERVIEW NONRESPONSE

DHS samples are designed to produce a representative
sample of households. The sampling process used in the
DHS surveys is described in the DHS Sampling Manual
(Institute for Resource Development, 1987). Generally, the
samples are selected in two stages. The first stage involves
selecting geographic units of a known size (often census
enumeration areas). All of the households in these selected
areas are then listed and the required number of house-
holds is selected from each unit. While problems of repre-
sentativeness of the sample can appear in the frame of
geographical units, in identifying the selected units, and in
listing all the households within selected units, this paper
covers only the problems of nonresponse among certain
households.

After the selected households have been identified, a list is
made of all persons who are usual members of the house-
hold (including domestic employees), as well as all current
visitors. From a responsible adult in each household, infor-
mation is obtained on the age and sex of each person and
whether or not he/she spent the previous night in the
dwelling. This information is then used to determine eligi-
bility for the individual interview.

In most DHS surveys, women are eligible for the individual
interview if they are age 15 to 49 and slept in the dwelling
during the previous night (de facto residence). In two
surveys, Brazil and Guatemala, the upper boundary of age
eligibility was 44 years. In Brazil and Indonesia, a de jure
residence standard was used, so that only usual household
members were considered eligible. In five surveys (Indone-
sia, Morocco, Sri Lanka, Thailand, and Tunisia), only wom-
en who had ever been married were eligible for the individ-
ual questionnaire.

Response rates can have important effects on data quality.
Households which were part of the original sample, but
from which no information was obtained, may differ from
households where questionnaires were completed. If these

differences involve the parameters being measured, and if

the level of household nonresponse is high, the possibility
of sampling bias must be considered.

Eighteen of the 22 DHS surveys analyzed here (82 percent)
had household nonresponse rates of less than 5 percent
(see Table 2.1).> In the two countries which substantially
exceed this limit, Liberia (11.6 percent) and Togo (7.5
percent), the majority of cases of nonresponse were due to
refusal to complete the interview. Unfortunately, there is
no information on how the households which were inter-
viewed differ from the households that were not.

2.2 AGE REPORTING IN THE HOUSEHOLD
QUESTIONNAIRE

Aside from gender, age is the most important criterion used
to determine eligibility for the individual questionnaire.
Information on age was collected during the household
interview by asking the informant about age in completed
years, using the question "How old is he/she?” Since any
responsible adult could act as the household informant,
proxy reports of age occurred for many eligible women.
For a variety of reasons, such proxy reports are likely to be
inaccurate, particularly in regard to nonfamily household
members. The extent of proxy reporting cannot be deter-
mined, however, since the household informant was not
identified on the questionnaire.

There are several ways to assess the quality of age data.
One common approach is to identify age structures that
differ from expected patterns and that are more plausibly
explained by misreporting than by real phenomena. For
the DHS surveys, standard indices that capture distortions
in age data have been computed and compared cross-na-
tionally; where possible, they have also been compared with
indices computed for WES surveys and various national
censuses.

2 Only 77 percent of WES surveys (30 of 39 surveys) met the same criteri-
on.




Table 2.1
data, Demographic and Health Surveys, 1986-1989

Household nonresponse rates, household age and sex ratios, and Myers and United Nations indices for household

Percentage Age Ratiosb Sex Ratios
of House-
holds Not Myers UN 10- 15- 45- 50- 10- 15- 45- 50-
Country Responding®  Index®  Index 14 19 49 54 14 19 49 54
SUB-SAHARAN AFRICA
Botswana 3.2 8.6 70.8 126 76 73 152 85 102 107 46
Burundi 0.4 12.4 67.6 104 83 85 147 92 122 95 63
Ghana 2.2 30.6 64.0 103 82 98 134 104 11 97 66
Liberia 11.6 24 .4 89.6 100 93 78 181 99 97 122 60
Mali 0.2 19.8 70.4 103 79 84 130 107 109 121 80
Senegal 0.5 10.8 58.3 95 94 80 147 96 96 103 61
Togo 7.5 19.6 65.9 113 80 72 156 98 124 85 46
Uganda 1.2 25.2 88.8 103 95 79 148 93 84 149 75
Zimbabwe 5.3 10.8 40.3 101 96 92 116 100 112 105 87
NORTH_AFRICA
" Morocco 2.8 13.8 35.4 101 105 101 114 104 97 84 77
Tunisia 2.3 11.6 48.9 100 98 72 143 103 98 122 89
ASIA
Indonesia 3.5 17.2 34.6 105 100 103 113 100 99 95 85
Sri Lanka 2.2 21.4 44 .4 99 102 76 130 104 97 118 81
Thailand 1.5 12.2 31.3 106 106 92 116 106 102 99 89
LATIN AMERICA/CARIBBEAN
Brazil® 2.9 4.4 38.8 94 106 108 85 102 83 89 119
Colombia 4.1 15.0 36.3 89 106 98 105 107 93 98 89
Dominican Republic 2.8 12.2 36.7 99 110 9 120 104 93 96 95
Ecuador 1.5 13.4 65.5 107 9% 66 182 100 102 126 7
Guatemala® 3.9 13.8 50.6 103 93 74 128 101 109 108 77
Mexico 2.2 14.8 33.5 110 103 89 109 98 100 102 90
Peru 4.3 11.6 37.0 115 89 87 121 99 "M 106 93
Trinidad & Tobago 5.7 6.2 56.1 98 92 76 140 102 106 116 79

angousehold not present night before interview"; dwellings that were vacant or unoccupied, and dwellings that were

destroyed are excluded from calculation of the nonresponse rate.

Females only; for Myers, refers to age 10-69
CBased on age groups 40-44 and 45-49

Digit Preference and the Myers Index

In most societies, there is a tendency to report ages ending
in certain preferred digits (often zero or five). This phe-
nomenon is called age heaping. An index developed by
Myers (see Shryock and Siegel, 1971: 206-208) measures the
amount of preference for ages ending in certain digits by
comparing the proportions ending in each of the ten digits
with the expected proportion of 10 percent. In the calcula-
tions used here the theoretical limits are zero (no heaping
at all) and 180 (all heaped on a single digit). The Myers
index for the female populations (10-69 years old) recorded
on the household questionnaires in DHS surveys are pre-
sented in Table 2.1.

Surveys with values of less than 10 have been classified as
those having a low level of digit preference, those with
values 10 to 20 as having a moderate level of digit prefer-

ence, and those with values above 20 as having a high level
of digit preference. In the table below, the surveys are
grouped according to this rating scheme and within groups
are ranked according to increasing score on the Myers
index (M).

Most of the surveys fall into the category of moderate age
heaping. There is some tendency for the countries in sub-
Saharan Africa to fall on the high side and those in Latin
America to fall on the low side. The three countries with
the highest level of age heaping are all in sub-Saharan
Africa,

The single-year age distributions for Ghana and Brazil are
presented in Figure 2.1 as examples of high and low ten-
dencies for age heaping.




Prevalence of age heaping based on the Myers index (M)
among females listed on the household questionnaires,
22 DHS Surveys

due to gross misstatement of age and nonresponse. The
index measures—by means of a summary score—departures
from the expected trend in the size of age groups (ie., a

Low Moderate High smooth decline in the numbers of women with increasing
(M <10) (M 10-20) M >20) age) and changes in sex ratios by age group. The higher
Srazil R 0 ori Lank the score, the greater the likelihood that age reporting is

razi enega r1 Lanka : s . .
Trinidad & Tobago Zimbabue Liberia inaccurate. (Unlike tl}e Myt?rs index, as applied here, com-
Botswana Peru Uganda putation of the UN index includes both the male and fe-
Tunisia Ghana male populations.)
Dominican Republic
Thailand . . .
Burundi Seven of nine surveys in sub-Saharan Africa and one of
Ecuador eight in Latin America have scores exceeding 60 on the
Guatemala UN index, suggesting poor age reporting. In order of de-
:°F?FC° creasing score they are: Liberia, Uganda, Botswana, Mali,
exico f
Colombia Burundi, Togo, Ecuador, and Ghana (see Table 2.1).
Indonesia
Togo In addition, Senegal and Trinidad and Tobago have scores
Mali close to 60. Among the sub-Saharan countries, Zimbabwe

Age Group Distortion and the United Nations Index

The United Nations (UN) index’ is commonly used to
assess the amount of distortion in five-year age distributions

A description of the UN index~formally called the age-sex composition
index—is given in Manual Il: Methods of Appraisal of Quality of Basic
Data for Population Estimates (United Nations, 1967).

has the most plausible age-sex structure. The household
age distributions by sex for Ghana and Brazil are presented
in Figure 2.2 as examples of surveys with relatively high
and relatively low scores on the UN index.

Figure 2.1 Single-year age distribution of women 10 or more years of age (household data), Demographic and Health

Surveys in Ghana (1988) and Brazil (1986)
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Figure 2.2 Age distribution of household members by sex, Demographic and Health Surveys in Ghana (1988) and Brazil
(1986)
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Eligible-Age Boundary Effects

The misreporting of women’s ages can lead to their exclu-
sion from the individual interview by pushing them out of
the eligible age range. DHS data indicate that age mis-
reporting occurs more frequently for age groups at the age
eligibility boundaries than for other age groups. One pos-
sible explanation is that when interviewers are responsible
for both the household and individual questionnaires, those
interviewers who want to reduce their workload may push
women—especially those whose exact ages are not
known—out of the eligible age range in order to reduce the
number of women that have to be interviewed. Also, the
household informant may exclude some eligible women
from being interviewed for personal reasons (e.g., teenage
daughters).

There is probably greater incentive as well as greater op-
portunity for misreporting the ages of women who are near
the upper limit of age eligibility. Older women, who gen-
erally have less education, often do not know their exact
ages. In these cases, the interviewer must spend extra time
probing for age information. Also, since older women have
had more children than younger women, and more of their
children will have died, their interviews must necessarily
include lengthy and complicated birth histories. In addi-
tion, older women are less likely to recall the dates of
important events such as marriage. Women at the lower
limit of age eligibility can presumably be interviewed more
easily and in a shorter amount of time. However, the more
common absence of younger women—e.g., students, unmar-
ried women, and employed women—at the time of the inter-
viewer’s first visit, may be an incentive for interviewers to
misclassify their ages in order to avoid returning another
time for the interview. In addition, some interviewers may
be embarrassed to interview young women (15-16 years),
who are clearly still adolescents and who for the most part
are not yet sexually active.

Examination of age group ratios (for women) and sex ra-
tios for the age groups immediately above and below the
age eligibility boundaries can help identify whether such
systematic exclusion of eligible women (or, less likely, in-
clusion of ineligible women) has occurred.* In Table 2.1,
age and sex ratios are presented for the age groups border-
ing the upper and lower limits of age eligibility. If women
have been systematically excluded from the eligible popula-
tion, the age ratios for the eligible age group (immediately
inside the boundary) would be low relative to those for the
ineligible age group (immediately outside the boundary).

4The age ratio is the number of women in the reference age group divided
by the sum of the number of women in the two immediately adjacent age
groups, multiplied by 100. The sex ratio is the number of men divided by
the number of women in the reference age group, multiplied by 100.

The opposite would be true of the sex ratios for these age
groups.

Upper Boundary Effect. Age ratios for the DHS surveys
give some indication of a boundary effect at the upper limit
of age eligibility. Eighteen of 22 surveys show strong evi-
dence of exclusion and three surveys (Indonesia, Morocco,
and Colombia) show a more moderate effect. In only one
survey, Brazil, is there evidence of a downward transfer of
women into the oldest eligible age group.” The apparent
out-transference of eligible women is most pronounced in
sub-Saharan countries (particularly, Botswana, Liberia, and
Togo), but is very strong in Ecuador as well.

Differences in the sex ratios for the 45-49 and 50-54 age
groups indicate that almost all surveys may have suffered
from the out-transference of eligible women. Sixteen sur-
veys show large differences in the sex ratios, and four (Mo-
rocco, Indonesia, Thailand and Colombia) show modest
differences of between 5 and 10 points. Only in the Do-
minican Republic are the sex ratios nearly equal. Brazil
again shows evidence of transference of women into, rather
than out of, the eligible age range.

In order to determine if the characteristics of women ex-
cluded from eligibility were different from those who were
included, a comparison was made (not shown) of the per-
cent rural among women in age groups 45-49 and 50-54 for
those surveys in which the upper boundary effect was most
pronounced. Since rural women are less likely to know
their exact ages than urban women, one would expect that
exclusion of women at the upper age boundary would be
greater among rural than urban women. This would result
in the percent rural being higher at age group 50-54 than
at 45-49. In fact, large differences were observed for Bu-
rundi, Ghana, and Liberia, suggesting that interviews with
rural women are particularly susceptible to the types of
biases that result in the exclusion of older women from
the eligible age range. On the other hand, the opposite
was found in Mali, where eligible women in urban areas
were more likely to be excluded.

Lower Boundary Effect. The lower limit of age eligibility in
all surveys was 15 years. If the ages of young women were
systematically understated in order to avoid eligibility, the
age ratio for the 15-19 group would be low and the sex
ratio high in comparison with the 10-14 group. The op-
posite would be true if women had erroneously been in-
cluded in the survey.

3 Since the upper boundary for age eligibility in Brazil and Guatemala was
45 years, age and sex ratios were calculated for age groups 40-44 and 45-
49 (Table 2.1).
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In only one survey, the Dominican Republic, is . the age
ratio for the 15-19 age group 110 or more, suggesting that
some women under 15 years of age were included in the
eligible age range. Age ratios for the 15-19 age group are
lower than 90 in six countries (Botswana, Burundi, Ghana,
Mali, Togo, and Peru), indicating that women may have
been excluded from the eligible age range in these surveys.
When the criterion of a ten-point drop in age ratios be-
tween age groups just outside (10-14) and just inside (15-
19) the boundaries is considered (as was done in the
World Fertility Survey evaluation), the list of surveys in-
creases by two (Ecuador and Guatemala). Sex ratios of
over 100 at age group 15-19 and of less than 100 at age
group 10-14 further support the conclusion that misreport-
ing of age has been selective for women in certain coun-
tries, most notably those in sub-Saharan Africa, particularly
Burundi and Togo. None of the surveys in North Africa
and Asia show strong evidence of either exclusion or in-
clusion at the lower boundary of age eligibility.

Boundary Effect Indices

In order to summarize the extent of distortion in the
age/sex structures of the DHS household samples near the
age eligibility boundaries, indices were calculated based on
age and sex ratios. Three indices are considered: L, re-
flecting lower boundary distortion; U, reflecting upper
boundary distortion; and T, which summarizes upper and
lower boundary distortion. The L and U indices are de-
fined as: '

(AR; - AR,) - (SR; - SR,)

where AR and SR are the age ratios and sex ratios, sub-
script i denotes the age groups inside the boundary (ie.,
15-19 and 45-49), and subscript o denotes the age groups
outside the boundary (i.e., 10-14 and 50-34). A positive
sign indicates that too many women were considered eligi-
ble (in-transference) and a negative sign indicates that (oo
many were considered ineligible (out-transference).

The index for total boundary distortion, T, is calculated by
summing the values of L and U, disregarding the sign: (T
= |L] + | U | ). Because the movement of women at one
boundary can be offset by movement at the other
boundary, the T index indicates only the degree of distor-
tion, not its direction. The values of these indices are
presented in Table 2.2. In the table below the surveys are
ranked based on the T index by the amount of distortion
present.® Within categories, countries are listed in order
of increasing values of the index.

$ To facilitate comparison with the WFS surveys, the same categorics are
used here as in the WFS analysis (Rutstein, 1985).

12

Boundary Distortion Based on the T Index (T)

Negligible Low Moderate High
(T 0-26) (T 25-49) (T 50-99) (T 100+)
Indonesia Morocco Dominican Rep. sri Lanka
Thailand Zimbabwe Guatemala
Mexico Brazil Tunisia
‘Colombia Peru Trinidad & Tob.
Ghana Senegal
Mali
Uganda
Burundi
Liberia
Togo
Ecuador
Botswana

Comparison of DHS Data with Other Sources

So far, the assessment of age boundary effect has been
entirely internal, comparing expected patterns—i.e., smooth
declines in the size of age groups with increasing age—with
observed patterns. One problem with this approach is that
at the upper age boundary it is impossible to separate the
effects of pushing women from age group 45-49 to 50-54
from the effects of heaping on age 50. To distinguish
between the general tendency of a population to report
ages ending in certain digits and the boundary effect that
is more common with DHS and similar surveys, DHS
household age data were compared with age data collected
for the same populations from two other sources: WES
surveys and recent national censuses.

Table 2.2 gives the values of the indices: L, U, and T, for
22 DHS surveys, 13 WES surveys, and 18 national censuses
for which data were available.” For two countries, Mali
and Uganda, neither WFS data nor recent census data were
available.

Some patterns emerge from these comparisons. First, the
pronounced upper boundary effect observed in most DHS
surveys cannot be explained by general age misreporting
patterns as reflected in the recent census figures of those
countries. Since censuses do not involve conducting in-
depth interviews with people in a particular age group,
there is no incentive to push people from one age group
to another. Thus, the census age data are presumably
affected only by the problem of age heaping. The fact that
in every country except Morocco, Brazil and Guatemala,
the values of the U index derived from censuses are higher
(closer to zero) than those from the DHS surveys is com-
pelling evidence that the DHS data are subject to the
boundary effect.

7 The census indices are based on data available from the U.S. Bureau of
the Census as of July 1990; only census data collected within 10 years of
the DHS survey were considered.




Table 2.2 Indices of age eligibility distortion based on household data from DHS and WFS surveys and national censuses

Lower Boundary (L)

Upper Boundary (U) Total(T) (|L] + [U])

Country DHS WFS Census DHS WFS Census DHS WFS Census
SUB-SAHARAN AFRICA

Botswana -67 -- -2 -140 -- 3 207 -- 5
Burundi -53 -- 24 - 93 -- -22 146 -- 47
Ghana -27 -4 a - 67 -122 a 94 126 a
Liberia -5 -- 33 -165 -- -10 170 -- 43
Malti -26 -- a - 86 -- a 112 -- a
Senegal -1 32 a -109 - 53 a 110 85 a
Togo -59 -- 42 =122 -- 14 181 -- 56
Uganda 1 -- a -143 -- a 144 -- a
Zimbabwe -16 -- 1 - 42 -- 6 58 -- 7
NORTH AFRICA

Morocco 1 19 1 - 19 -10 -50 30 29 60
Tunisia 4 4 14 -104 -73 9 108 77 23
ASIA

Indonesia -3 29 18 -21 -99 -10 24 128 28
sri Lanka- 11 -21 0 -91 50 6 102 71 6
That land 3 11 5 -35 -13 -3 38 24 8
LATIN AMERICA/CARIBBEAN

Brazil 31 -- 9 43 -- -10 74 -- 19
Colombia 32 -8 21 - 16 -3 -6 48 11 26
Dominican Republic 22 4 14 - 28 -4 -10 50 8 24
Ecuador -16 5 -2 -171 -52 -14 187 57 16
Guatemala -17 -- 17 86 -- -8 103 -- 25
Mexico -9 -5 5 - 32 -20 2 41 25 7
Peru -38 5 2 - 48 -6 3 86 11 6
Trinidad & Tobago -10 -5 18 -100 -75 -8 110 80 26

8census data within ten years of the DHS survey are not available.

For those countries with large amounts of upper age
boundary exclusion in the DHS surveys (values of U less
than -90) and for which census data were also available,
(Botswana, Burundi, Liberia, Togo, Tunisia, Sri Lanka,
Ecuador, and Trinidad and Tobago), the census value of U
was never less than -22; five of these eight countries had
census values that were within 10 points of the value zero,
which indicates that no boundary distortion occurred in the
census. Although the WFS data tend toward a DHS-type
upper boundary effect, the effect is much smaller (with the
exception of Ghana and Indonesia®).

Second, comparisons of DHS and census values for lower
boundary distortion show similar results, namely that the
values of L are generally much lower for the DHS surveys
than for either the WFS surveys or censuses. In the DHS
countries that show the greatest amount of lower boundary
effect (values of L less than -35 in Botswana, Burundi,

8 One reason that the survey in Indonesia shows so little evidence of
exclusion may be that interviewers were paid a fixed amount for each
household and individual questionnaire they completed. If anything, this
practice might have encouraged interviewers to increase rather than de-
crease the number of eligible women.

Togo, and Peru), the census L values are either near 10 or
greater than zero. In countries for which a DHS/WES
comparison can be made, no clear conclusions can be made
except that, on the whole, lower boundary effects are con-
siderably less pronounced than upper boundary effects in
both DHS and WEFS surveys.

In sum, the results of this comparative assessment of the
quality of DHS data regarding age eligibility boundaries
indicates that in several surveys out-transference of women
45-49 from eligibility has been greater in DHS surveys than
in other data sources. The evidence for lower boundary
exclusion is much less compelling, although age patterns in
a few countries also indicate out-transference from the 15-
19 age group.

23 REPORTING OF HOUSEHOLD RESIDENCY
In most DHS surveys, a second criterion for eligibility is
that the woman slept in the selected dwelling unit during

the night preceding the household interview (de facto sam-
ple). In the household interview, all persons considered
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residents, as well as visitors and guests, are listed on the
household questionnaire. For each person listed, the inter-
viewer ascertains whether he/she slept in the dwelling dur-
ing the previous night.” The de facto approach is used to
affix a probability of selection to all women and to avoid
the possibility that women may be selected twice. In theo-
ry, most residents who slept away had a chance to be inter-
viewed in other households, as eligible visitors "sleeping in
the household.” (The small number of women residents
sleeping in hotels, hospitals, etc. would not have had a
chance to be interviewed.)

If large differences exist between the number of residents
sleeping away and the number of overnight visitors (nonres-
idents, but eligible), there may be a problem of systematic
exclusion of women who are "sleeping away" (from their

% In Peru, only persons who slept in the dwelling the night before were
, placed on the original household list, thus excluding from the survey those
residents who slept away that night.

resident household).”® Given the significant rigors of field-
work in developing countries, interviewers may intentionally
report that some resident women—who were away at work,
at market, or simply at a neighbor’s house—did not sleep in
the household the preceding night in order to avoid having
to revisit the household for another interview (as required
by DHS protocol). When this type of systematic exclusion
takes place, the result is a sample of women that excludes
a disproportionate number of women who are more fre-
quently away from the home.

Table 2.3 shows by age group (A) the number of women
reported to reside in the households for which an interview
was conducted, (B) the percentage of resident women who
were reported to have slept away from their dwelling the
previous night, and (C) the ratio of overnight visitors to

10 Smalt differences are expected because some women are away at board-
ing school, in the hospital, in jail, or at locations otherwise excluded from
the sampling frame. However, the proportion of women in these categories
is small in developing countries.

Table 2.3 (A) Number of women reported to reside in interviewed households, (B) the percentage of resident women not
sleeping in the household during the night before the survey, and (C) the standardized percentage of non-
resident women sleeping in the household during the night before the survey, by five-year age group,
Demographic and Health Surveys, 1986-1989

Age Group
Country 10-14 15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54
SUB-SAHARAN AFRICA
Botswana A 1837 1085 1031 960 710 522 358 282 425
B 4,2 14.0 12.6 11.9 10.0 13.0 11.2 13.5 7.8
c 2.6 4.4 4.9 5.0 3.4 5.4 0.8 3.9 4.2
Burundi A 1294 894 882 879 654 500 290 297 404
B 4.3 17.8 12.1 7.2 6.4 4.0 5.5 4.7 1.0
c .7 2.7 3.1 3.1 1.5 2.0 1.4 0.6 0.7
Ghana A 1405 970 970 952 708 585 401 400 409
B 3.2 13.1 12.2 1.4 9.6 10.4 8.2 10.0 6.6
c 0.9 2.7 4.4 4,2 2.5 2.2 1.7 0.8 2.0
Liberia A 1635 1253 1105 1180 746 713 390 421 696
B 5.0 12.6 12.0 1.9 15.0 14.9 16.9 15.0 12.8
c 1.3 4.5 5.7 5.0 3.4 2.4 2.6 3.6 3.2
Mali A 994 615 584 665 530 446 329 277 325
B 4.3 17.4 9.8 7.7 5.8 7.8 7.0 5.4 4.9
c 0.5 1.6 0.7 1.1 0.8 0.9 1.2 0.0 0.3
Senegal A 1879 1510 1341 1221 931 744 478 453 639
B 5.2 10.1 10.5 10.5 7.6 10.8 9.6 14.8 5.5
c 2.0 3.2 5.1 4.8 3.9 3.5 3.6 2.9 4.1
Togo A 1272 765 663 631 504 397 288 254 4N
B 3.2 8.9 5.1 5.7 5.8 7.3 6.9 5.5 4.4
c 2.0 4.7 6.3 5.4 2.2 1.3 1.7 1.6 2.7
Uganda A 1688 1258 1061 922 664 467 325 278 389
B 5.2 10.4 9.1 8.6 8.3 7.7 10.8 9.4 8.5
c 1.6 6.4 4.5 4.6 2.7 2.1 4.0 4.0 1.3
Zimbabwe A 1582 157 880 751 634 497 340 312 338
B 3.9 10.5 9.7 10.8 9.5 8.5 11.8 9.0 5.0
c 2.1 7.8 12.7 9.6 5.5 4.0 3.3 4.8 5.9
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Table 2.3 (continued)

Age Group
Country 10-14 15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54
NORTH AFRICA
Morocco A 2723 2466 1972 1793 1361 1024 765 813 840
B 3.5 5.1 6.9 8.5 6.8 5.5 7.2 6.3 10.2
c 2.5 3.4 5.0 4.7 2.9 2.3 1.8 2.3 3.2
Tunisia A 1861 1683 1573 1231 1052 822 611 452 643
B 1.6 2.3 3.1 2.7 1.9 1.7 2.3 1.8 3.0
c 2.8 3.5 4.7 4.0 4.8 1.7 3.8 1.1 1.6
ASIA
Indonesia? A 4082 3599 3125 2772 2205 1732 1456 1498 1455
sri Lanka A 2202 2132 1989 1661 1493 1357 1021 727 899
B 1.6 4.2 7.1 4.6 5.1 3.8 2.6 4.1 3.4
c 0.8 1.8 2.0 2.8 1.7 1.5 0.7 0.7 1.2
Thailand A 2464 2477 2258 1784 1739 1391 1083 910 922
B 4.0 9.3 8.5 6.8 5.2 4.4 5.6 3.8 5.3
c 2.4 3.4 3.5 3.1 2.4 1.4 1.8 2.6 1.8
LATIN AMERICA/CARIBBEAN
Brazil® A 1545 1551 1381 1163 1037 879 714 444 328
Colombia A 1247 1295 1191 963 761 674 452 417 397
B 2.0 3.5 3.1 3.7 2.1 3.7 3.3 2.6 2.8
c 1.4 2.0 2.4 1.9 1.6 1.0 0.9 0.7 0.8
Dominican A 2234 2254 1896 1394 1094 871 67 605 610
Republic 8 3.3 6.0 6.1 4.7 4.3 3.8 5.4 4.3 4.4
c 2.1 4.1 4.4 3.3 2.9 2.1 2.8 2.1 1.6
Ecuador A 1468 1149 999 910 718 630 439 328 560
B 1.7 6.1 6.0 5.1 4.7 7.0 5.7 4.9 3.6
c 1.2 2.0 2.6 2.0 1.1 1.4 0.9 0.3 0.5
Guatemala A 1253 916 739 714 571 51 347 429 326
B 4.0 9.0 5.1 3.8 3.0 4.3 3.5 3.5 2.1
c 0.4 1.2 1.1 0.8 0.5 0.2 0.3 0.7 0.3
Mexico A 2857 2389 1813 1697 1340 1110 899 710 688
B 1.6 6.9 6.1 3.3 2.8 1.9 2.1 3.5 2.6
c 0.8 2.8 3.4 1.4 0.9 1.3 0.2 0.0 1.0
peruP A 1599 1162 1019 853 718 612 509 409 436
Trinidad & A 871 798 868 851 624 494 414 315 410
Tobago B 3.7 7.1 7.8 5.2 5.6 5.1 3.6 3.5 2.9
c 3.1 3.0 3.0 2.5 1.1 0.8 1.0 0.6 0.7

8e jure sample

sample does not include resident women who did not sleep in the household during the night before the survey.

residents, expressed as a percentage.” The values for B and
C should be roughly equal; however, if large numbers of
women are excluded—falsely identified as "sleeping away,"—B
will be much larger than C. The "net exclusion," defined
as the difference between B and C, is an estimate of the
level of bias associated with this phenomenon, and repre-

sents women who are not reported as sleeping in any
household (and, therefore, did not have a chance to be
interviewed). The estimated net exclusions are given in
Table 2.4 and shown graphically in Figure 2.3 (the shaded
areas).

0 wo surveys, Brazil and Indonesia, a de jure sample was used, i.e., only residents were eligible. In these surveys, both residents who slept in the
dwelling the previous night and residents who did not, were to be interviewed with the individual questionnaire. Although, this procedure also ensures
that all women have an equal (single) chance of being selected, in actual practice, interviewing residents who did not sleep in the dwelling the previous
night was often impossible, since it would require following them to their current location. In any case, the rationale used in this analysis does not apply

to these two surveys.
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Table 2.4 Estimated percentage of women who were excluded from eligibility for the individual interview due to mis-
recording of “sleeping away" status, by age group, Demographic and Health Surveys, 1986-1989

Age Group
Country 10-14 15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54
SUB-SAHARAN AFRICA
Botswana 1.6 9.6 7.7 6.9 6.6 7.6 10.4 9.6 3.6
Burundi 2.6 15.1 9.0 4.1 4.9 2.0 4.1 4.1 0.3
Ghana 2.3 10.4 7.8 7.2 7.1 8.2 6.5 9.2 4.6
Liberia 3.7 8.1 6.3 6.9 11.6 12.5 14.3 11.4 9.6
Mali 3.8 15.8 9.1 6.6 5.0 6.9 5.8 5.4 4.6
Senegal 3.2 6.9 5.4 5.7 3.7 7.3 6.0 11.9 1.4
Togo 1.2 4.2 -1.2 0.3 3.6 6.0 5.2 3.9 1.7
Uganda 3.6 4.0 4.6 4.0 5.6 5.6 6.8 5.4 7.2
Zimbabwe 1.8 2.7 -3.0 1.2 4.0 4.5 8.5 4.2 -0.9
NORTH _AFRICA
Morocco 1.0 1.7 1.9 3.8 3.9 3.2 5.4 4.0 7.0
Tunisia -1.2 -1.2 -1.6 -1.3 -2.9 0.0 -1.5 0.7 1.4
ASIA
Indonesia? -- -- -- -- -- -- -- -- --
Sri Lanka 0.8 2.4 4.9 1.8 3.4 2.3 1.9 4.4 2.2
Thailand 1.6 5.9 5.0 3.7 2.8 3.0 3.8 1.2 3.5
LATIN AMERICA/CARIBBEAN
Brazild -- -- -- -- -- -- -- -- --
Colombia 0.6 1.5 0.7 1.8 0.5 2.7 2.4 1.9 2.0
Dominican Republic 1.2 1.9 1.7 1.4 1.4 1.7 2.6 2.2 2.8
Ecuador 0.5 4.1 3.4 3.1 3.6 5.6 4.8 4.6 3.1
Guatemala 3.6 7.8 4.0 3.0 2.5 4.1 3.2 2.8 1.8
Mexico 0.8 4.1 2.7 1.9 1.9 0.6 1.9 3.5 1.6
Peru - -- -- -- -- -- -- -- --
Trinidad & Tobago 0.6 4.1 4.8 2.7 4.5 4.3 2.6 2.9 2.2

Note: The values in this table are calculated as the difference between B and C values presented in Table 2.3.

8pe jure sample

Residents only interviewed, "sleeping-away" status not ascertained

The results of this analysis strongly suggest that eligible
women are being excluded from the opportunity to be
interviewed; this was found to be especially true in surveys
in sub-Saharan Africa. The net exclusion is as high as 15
percent for women 15-19 in Burundi and Mali, and is 5
percent or over for all eligible age groups in Botswana,
Ghana, Liberia, and Mali. In other regions, only the sur-
veys in Thailand, Ecuador, Guatemala, and Trinidad and
Tobago indicate substantial misrecording of "sleeping-away"
status.

Rather than intentionally overstate or understate the re-
spondent’s age in order to "push”" the woman over the age
eligibility boundary, some interviewers may have opted to
record that the woman did not sleep in the household the
previous night. This possibility is examined in Table 2.5
which shows the difference in net exclusion between age
groups that straddle the age eligibility boundaries. If delib-
erate misclassification of where women spent the preceding
night has occurred (in order to reduce the interviewing
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load), it would be expected that net exclusion would be
larger for the age groups immediately inside the age eligi-
bility boundaries (15-19 and 45-49) than for the age groups
immediately outside the boundaries (10-14 and 50-54).

Of the 19 de facto surveys which have data on women’s
presence in the household the previous night, 13 show
more than a one percent difference in the net percentage
excluded at the lower age boundary. While some difference
in exclusions at the lower boundary can be expected—some
of the young women this age may be away at boarding
school but are still considered residents of the house-
hold—differences of more than five percent in Botswana,
Burundi, Ghana, and Mali, appear excessive and suggest
deliberate exclusions.

At the upper boundary, 10 surveys show differences in net
exclusion exceeding one percent and three show differences
greater than five percent (Botswana, Senegal, and Zimbab-
we). Unlike at the lower boundary, major changes in life




Figure 2.3 Percentage of women not reported as sleeping in a household during the night before the survey by age,

Demographic and Health Surveys, 1986-1989
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Figure 2.3—Continued
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Figure 2.3—Continued
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Figure 2.3—Continued
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Table 2.5 Difference in the estimated percentage of women
who were excluded from eligibility due to mis-
recording of "sleeping away" status, between
age groups immediately inside and outside the
age eligibility boundaries, Demographic and
Health Surveys, 1986-1989

[15-191 [45-49]

Country- -[10-14] - [50-54]
SUB-SAHARAN AFRICA

Botswana 8.0 6.0
Burundi 12.5 3.8
Ghana 7.1 4.6
Liberia 4.7 1.8
Mati 12.0 0.8
Senegal 3.7 10.5
Togo 3.0 2.2
Uganda 0.4 -1.8
Zimbabwe 0.9 5.1
NORTH AFRICA

Morocco 0.7 -3.0
Tunisia 0.0 -0.7
ASIA

Indonesia? -- --
Sri Lanka 1.6 1.2
Thailand 4.3 -2.3
LATIN AMERICA/CARIBBEAN

Brazild -- --
Colombia 0.9 -0.1
Dominican Rep. 0.7 -0.6
Ecuador 3.6 1.5
Guatemala 4.2 0.4b
Mexico 3.3 1.9
Peru® -- .-
Trinidad & Tobago 3.5 0.7

8pe jure sample
bAge groups 40-44 and 45-49
Cugleeping away" status not ascertained

style between age groups at the upper age boundary (in
this case 45-49 and 50-54), would not be expected. Figure
2.3 indicates that the reductions in net exclusion (shaded

areas) from age group 45-49 to age group 50-54 is due
solely to the drop in the percentage of women reported as
having slept away from their households, and not to an
increase in visitors. This suggests intentional exclusion of
women by interviewers.

In order to classify surveys according to the estimated over-
all level of exclusion due to misreporting of sleeping-away
status of eligible women, net exclusion was calculated for
all women 15-49. (Calculations for Guatemala are based on
women 15-44.) In the table below the surveys are ranked
according to net exclusion. due to "sleeping away."




Estimated net exclusion of eligible women due to misrecording of "Sleeping-away" status

Negligible Low
(<2.5%) (2.5-4.9%)

Moderate High
(5.0-7.4%) (7.5%+)

Tunisia (-1.3)
Colombia (1.5)
Dominican Republic (1.8)
Zimbabwe (2.3)

Mexico (2.6)
Togo (2.7)

Sri Lanka (3.0)
Morocco (3.0)

Trinidad & Tobago (3.8)

Thailand (4.0)
Ecuador (4.0)
Guatemala (4.3)
Uganda (4.8)

Botswana (8.1)
Ghana (8.3)
Mali (8.3)
Liberia (9.2)

Senegal (6.3)
Burundi (7.2)

In six of the 19 surveys (all in sub-Saharan Africa), more
than five percent of the women are estimated to have been
excluded because the interviewer falsely reported them as
not sleeping in the household during the night before the
interview. The results for Tunisia are unusual in that more
overnight visitors were recorded than women sleeping away
from home. A possible explanation for this phenomenon
is that many Tunisians residing outside the country
(particularly in Europe) return in the summer for visits.
Since the DHS survey was carried out in the summer, the
negative percentages in Table 2.4 may reflect the presence
of vacationing "visitors."

24 SIMULATING THE EFFECTS OF EXCLUSION

The DHS surveys are designed to provide nationally repre-
sentative estimates of important demographic and health
parameters. Any systematic exclusion of women from the
individual interview raises questions of selection bias. Two
factors determine whether the final estimates are seriously
biased: (1) the level (amount) and age pattern of exclusion,
and (2) the characteristics of excluded women in relation
to those included, with respect to the parameters being
estimated.

The following simulation is designed to assess the potential
effects of bias due to exclusion on the estimation of (1) the
total fertility rate in the last five years, (2) under-five mor-
tality in the last five years, and (3) current contraceptive
prevalence among women in union. The premise of the
exercise is that departures from expected patterns in the
data do not reflect real characteristics of the population,
but rather, are caused wholly by exclusion. It has already
been shown that this premise is sound in the case of age
eligibility boundary effects (see section 2.2). The simulation
considers the three aspects of exclusion described above;
namely, (1) lower age boundary effects, (2) upper age
boundary effects, and (3) the effects of misclassification of
"sleeping-away" status.

The first step in the simulation was to adjust the DHS
samples in order to "recover” the excluded women. In the
lower boundary and upper boundary adjustments, the age
distributions were effectively smoothed at the age eligibility
boundaries, resulting in most cases in the addition of wom-
en to the age groups immediately inside the boundaries.
The number of women excluded due to "sleeping away" (by
age group) was determined and added to the sample based
on the net exclusion figures already presented in Table 2.4.

The second step in the simulation was to assign to the
women (and their children, in the case of childhood mor-
tality) age-specific probabilities related to the three demo-
graphic parameters being examined. The specific assump-
tions are given below.

ASSUMPTIONS:
Total Fertility Rate
Lower Boundary
FLBO  Excluded women had an age-specific fertility
of 0.0 (no births)

Upper Boundary

FUBO  Excluded women had an age-specific fertility
of 0.0
FUB2 Excluded women had twice the age-specific

fertility as- included women
Sleeping Away
FSA75 Excluded women had 75 percent of the age-
specific fertility of included women

FSA125 Excluded women had 125 percent of the age-
specific fertility of included women
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Under-five Mortality (sq,) - Under same age-specific fertility
as included women.

Lower Boundary
MLB150 Excluded children have 150 percent the rate
of under-five mortality by age of mother as
included children
Upper Boundary
MUB150 Excluded children have 150 percent the rate
of under-five mortality by age of mother as
included children

Sleeping Away
MSA150 Excluded children have 150 percent the rate
of under-five mortality by age of mother as
included children

Contraceptive Use - Under same age-specific unjon status
as included women.

Lower Boundary
CLB1 Same contraceptive use rates as included
women

Upper Boundary
CUB1  Same contraceptive use rates as included
women

Sleeping Away
CSAl Same contraceptive use rates as included

women

Results of the Simulations

The results of the simulations are presented in Table 2.6 as
percentage changes in the parameters resulting from the
application of these assumptions and procedures. A nega-
tive value in the table indicates that the simulated rate was
lower by that percentage than the observed rate.

Looking first at change in the total fertility rate (TFR), it
appears that only under the most extreme set of assump-
tions is appreciable change (bias) evident. In the scenario
whereby women excluded on the basis of age are assumed
to have no fertility and women excluded on the basis of
"sleeping-away" status have age-specific fertility levels that
are 75 percent of those of interviewed women (combined
FLBO, FUBO, and FSA75), the simulated estimates of the
TFRs are less than 5 percent lower than the observed rates
in all cases except Botswana (-5.1 percent). Countries with
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the most change are those in sub-Saharan Africa; outside
this region, the simulated rates are less than 2 percent
lower than the observed rates in all countries except for
Ecuador. The more pronounced changes observed in sub-
Saharan Africa countries were due to the higher levels of
exclusion based on "sleeping-away" status. Age boundary
exclusion does not substantially bias the TFR estimates
because the fertility of women in the boundary age groups
(15-19 and 45-49) is normally low.

Simulation of the effects of exclusion on estimates of un-
der-five mortality produced a pattern of results across coun-
tries similar to that of the TFR simulation, except that the
changes occur in the opposite direction: the effect of ex-
clusion is typically to bias mortality downward and fertility
upward under the range of assumptions employed here.
Again, only in the most extreme scenario of combined age
and "sleeping-away" exclusions are the results noteworthy,
and even then only in some sub-Saharan countries (espe-
cially Mali, Ghana, and Liberia). For Togo, Uganda, Zim-
babwe, and the countries outside sub-Saharan Africa, the
maximum bias associated with exclusion was 2.5 percent
(i.e., the simulated rates were 2.5 percent higher than the
observed rates).

Under the assumptions used to simulate bias in the esti-
mates of contraceptive prevalence, no appreciable changes
were observed. The greatest amount of change occurred
for Botswana where the contraceptive prevalence rate simu-
lated under the combined boundary and "sleeping-away"
status assumptions is 2 percent lower than the observed
rate. It should be noted, however, that the changes are
only due to the effect of changes in age composition, since
excluded women were assumed to have the same (current)
age-specific level of contraceptive use as women who were
interviewed.

Response to the Individual Questionnaire

Overall, response rates for the individual questionnaire
were high (see Table 2.7). In 12 of the 22 surveys, over 95
percent of the women declared eligible for the individual
questionnaire were interviewed (more than 98 percent in six
surveys). In nine surveys, the response rate was between 90
and 95 percent. Only in Brazil was the response rate for
the individual questionnaire below 90 percent (88 percent).
Given these high levels of response to the individual ques-
tionnaire, it is unlikely that bias due to individual nonre-
sponse would have a substantial effect on estimates pro-
duced from the DHS data (with the possible exception of
Brazil).
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Table 2.7 Percent distribution of eligible women by response to the individual interview, Demographic and Health
Surveys, 1986-1989 '

Percentage Percentage No. of
of Women Who of Women Other Eligible
Country Responded wWho Refused Nonresponse Total Women
SUB-SAHARAN AFRICA
Botswana 94.0 0.2 5.8 100.0 4648
Burundi 98.1 0.1 1.8 100.0 - 4077
Ghana 98.1 0.3 1.6 100.0 4574
Liberia 97.4 0.2 2.4 100.0 5340
Mali 98.6 0.1 1.3 100.0 3246
Senegal 96.5 0.0 3.5 100.0 4574
Togo 98.6 0.3 1.1 100.0 3409
Uganda 97.4 0.2 2.4 100.0 4730
2imbabwe 94.0 0.1 5.9 100.0 L4467
NORTH AFRICA
Morocco 98.9 0.2 0.9 100.0 6050
Tunisia 96.7 0.2 3.1 100.0 4325
ASIA
Indonesia 98.5 0.1 1.4 100.0 12065
Sri Lanka 95.1 0.2 4.7 100.0 6170 .
Thailand 94.1 NA NA -- 7201
LATIN AMERICA/CARIBBEAN
Brazil 87.5 2.5 10.0 100.0 6733
Colombia 94.2 NA NA -- 5329
Dominican Republic 93.4 0.6 6.0 100.0 8186
Ecuador 94.9 1.7 3.4 100.0 4967
Guatemala 93.3 1.9 4.8 100.0 5532
Mexico 96.0 1.1 2.9 100.0 9709
Peru 94.6 NA NA -- 5282
Trinidad & Tobago 90.7 2.0 7.3 100.0 4196

NA = Not available
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3 Age Reporting in the
Individual Questionnaire

Respondent’s age in the individual questionnaire is obtained
by asking for both birth date (year and month) and age in
completed years.” The interviewer was instructed to "make
a serious effort” to reconcile the two answers if inconsis-
tent. If the respondent could not give either her birth date
or her age, the interviewer was instructed to request a
document indicating the respondent’s age or to probe by
estimating the respondent’s age in relation to the ages of
other members of the household, or in relation to the date
of (or age at) her first marriage or first birth. If all else
failed, the interviewer was instructed to guess the re-
spondent’s age.

In societies where vital registration is uncommon, and
where ages and dates are not required in daily life, individ-
uals often lack documents indicating age, and may not have
a clear idea of their own ages—only when dealing with
official matters may a report of age be required. For a
woman, this situation is likely to be compounded by a low
level of education and the fact that in many societies a
woman is represented in official matters by her husband
or father.

Even when a document is available to determine current
age, unless it was obtained in early childhood, it may also
lead to an erroneous report of age. This is because many
documents obtained later in life are themselves based on
crude estimates of age.

Lacking documentation or a response, the survey interview-
er is forced to estimate current age on the basis of physical
appearance or the milestones reached in a person’s life.
Unfortunately, appearances and milestones are usually
themselves related to the phenomena under study and thus
may bias the results. For example, in many cases, the
respondent’s current age is estimated based on the number
of children she has borne, or the age of the oldest or
youngest of her children. Estimating age on the basis of
physical appearance is subjective and may be influenced by
the interviewer’s background. Typically, interviewers are
- young adults many of whom come from an urban setting,
To them, a poor or rural woman may appear older than
she actually is because of poor diet, lack of teeth, sun-wrin-
Kled skin, or dirty appearance. Similarly a woman who has
had many children may appear older than she is because of
the strain of repeated pregnancy, breastfeeding, and child-
rearing.

2 Tpe questions were "In what month and year were you born?" and "How
old were you at your last birthday?"

When the age of an eligible woman is not known, inter-
viewers are likely to place respondents at about the middle
of the age range, usually between ages 30 and 40. A more
detailed discussion of the causes and effects of age misre-
porting is presented by Ewbank (1981).

3.1 REPORTED AGE VS. IMPUTED AGE

Table 3.1 shows the percent distribution of women accord-
ing to whether information on date of birth was given
(reported or estimated) or imputed. The highest level of
reported birth dates is for Latin America and the Carib-
bean, where over 95 percent of the respondents were able
to give the year and month of their date of birth. At the
other extreme, in eight surveys (six in sub-Saharan Africa),
less than half of the women were able to report their date
of birth. In Mali and Morocco, only 9 and 13 percent of
women, respectively, could provide year and month of birth
information. Unfortunately, there is no record of how age
was determined in the cases where the birth date was not
obtained.

3.2 DIGIT PREFERENCE

In the reporting of age, a tendency to prefer certain digits,

commonly zero and five, is indicative of incorrect ascertain-

ment of age. The greater the amount of this "age heaping,"

the lower the confidence in the quality of the age data.

The Myers index is used here to measure the extent of age

heaping in the DHS surveys. The age range over which the

index is calculated is restricted to 20-49 years so that each

digit will have approximately the same chance (ie., 10

percent) of occurring in a true distribution. No "blending"

has been done, thus, the lower digits have a slightly greater

than 10 percent chance of occurring in the distribution,

and the higher digits have a slightly less than 10 percent
chance (because of the growth of the population).” It is
very unlikely that a correction for population growth would,

in any case, substantially alter the results. The Myers index
is affected by sampling error—i.e., random fluctuating will
increase the value of the index—however, values for the
index calculated at the national level should not be serious-
ly affected.

Table 3.2 shows the percent distribution of women 20-49
by the last digit of reported age (women 15-44 in Brazil
and Guatemala) and the corresponding Myers index,

B The blending procedure used by Myers is not appropriate for the limited
age range used here.
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Table 3.1 Percent distribution of respondents to the individual questionnaire according to information given and imputed

for date of birth and current age, Demographic and Health Surveys, 1986-1989

Given: ...... Yr. & Mo. Yr. & Age Age Year Yr., Age Age, Yr. None
& Season Ignored
Imputed: .... Month Month Month Month Month Date
Calculated:.. Age Year Age Year Age Total
SUB-SAHARAN AFRICA
Botswana 84.8 14.6 0.6 -- - - a 100.0
Burundi 38.2 61.0 0.7 -- -- -- -- 100.0
Ghana 48.7 28.7 3.0 -- -- 19.6 -- 100.0
Liberia 42.3 21.0 36.7 -- -- -- -- 100.0
Mali 9.0 2.5 21.7 b -- -- -- 100.0
Senegal 34.1 22.1 43.8 -- -- -- -- 100.0
Togo 26.9 10.1 63.0 - -- -- -- 100.0
Uganda 74.9 25.0 0.1 -- -- -- -- 100.0
Zimbabwe 89.9 7.8 2.3 -- -- -- -- 100.0
NORTH AFRICA
Morocco 12.9 76.7 7.4 a 3.0 -- -- 100.0
Tunisia 94.2 3.4 2.4 -- -- -- -- 100.0
ASIA
Indonesia 48.5 51.2 0.3 -- -- -- -- 100.0
Sri Lanka 89.8 6.1 4.1 -- -- -- -- 100.0
Thailand 88.7 10.0 1.4 -- -- -- -- 100.0
LATIN AMERICA/CARIBBEAN
Brazil 99.4 -- 0.6 -- -- -- -- 100.0
Colombia 98.9 0.8 0.3 -- -- -- -- 100.0
Dominican Republic 100.0 -- -- -- -- -- -- 100.0
Ecuador 96.9 3.1 a -- - -- -- 100.0
Guatemala 96.3 3.0 0.7 -- -- -- -- 100.0
Mexico 98.0 1.9 0.1 -- -- -- -- 100.0
Peru 99.0 0.7 -- 0.2 -- -- a 100.0
Trinidad & Tobago 99.8 0.1 0.1 -- -- -- -- 100.0

3 ess than 0.1 percent .
bin Mali, 66.8 percent had both year and age (age taken as correct in 34.6 percent and year taken as correct in 32.2
percent).
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Table 3.2 Percent distribution of women 20-49 by reported terminal digit of age (individual questionnaire) and Myers

index, Demographic and Health Surveys, 1986-1989

Terminal Digit

Myers

Country 0 1 2 3 4 5 ) 7 8 9 Index
SUB-SAHARAN AFRICA

Botswana 13.5 10.7 11.2 8.6 10.6 10.0 10.0 7.5 10.4 7.6 12.7
Burundi 13.6 8.7 1.4 8.9 9.0 12.3 8.1 10.4 9.6 8.1 15.3
Ghana 17.9 6.8 10.9 7.9 8.0 15.2 9.5 6.4 1.4 6.1 30.6
Liberia 16.5 6.9 10.4 7.8 7.5 13.0 10.4 7.9 11.2 8.3 23.0
Mali 14.0 9.3 10.0 8.2 9.4 10.9 11.6 8.1 10.2 8.4 13.3
Senegal 12.8 10.4 11.7 9.7 9.2 1.7 10.8 8.3 8.3 7.0 14.9
Togo 14.6 9.9 10.8 9.9 8.0 14.2 8.2 8.6 9.7 6.1 19.1
Uganda 15.1 9.6 10.4 9.6 9.9 1.7 10.1 6.0 10.9 6.8 16.3
Zimbabwe 13.5 9.8 12.6 9.1 9.9 9.3 9.8 7.5 9.0 9.5 12.1
NORTH AFRICA

Morocco? 10.9 8.6 10.2 8.9 9.2 10.4 10.1 12.4 9.3 10.1 8.2
Tunisia? 9.9 9.0 10.2 10.4 0.6 10.9 10.0 9.4 10.7 9.0 5.6
ASIA

Indonesia® 11.5 8.7 10.7 9.6 8.7 13.9 9.1 10.8 9.1 7.9 13.8
sri Lanka? 8.9 8.8 10.5 10.0 1.4 9.9 10.1 9.6 11.3 9.5 6.7
Thailand?® 10.2 9.8 9.9 9.5 10.5 10.3 10.6 10.2 9. 9.4 3.5
LATIN AMERICA/CARIBBEAN

BrazilP 10.4 8.9 9.5 9.6 8.4 1.5 1.4 10.4 9.9 10.1 7.5
Colombia 12.6 10.3 11.2 10.0 10.4 9.5 10.3 8.7 9.0 8.1 9.6
Dominican Republic 14.6 10.5 10.4 11.0 9.9 9.7 9.3 8.6 8.6 7.5 12.8
Ecuador 12.3 10.7 10.8 10.2 10.0 11.3 9.9 8.8 8.7 7.4 10.6
Guatemal aP 11.1 7.9 9.2 9.0 7.4 12.6 1.4 12.0 10.4 9.0 14.9
Mexico 12.3 10.0 10.0 10.8 10.4 9.8 9.5 8.9 9.4 8.9 7.1
Peru 12.8 10.7 1.5 9.5 9.6 10.1 9.7 9.3 9.4 7.6 10.2
Trinidad & Tobago 10.3 1.7 11.0 9.6 10.5 10.2 9.3 9.5 9.6 8.3 7.5

8cver-married women
Based on women 15-44

The table below ranks the DHS surveys in terms of the
extent of digit preference from low to high, according to
values of the Myers index.

Digit preference based on the Myers index (M)

Low Moderate High

(M <10) (M 10-19) (M >20)
Thailand Peru Liberia
Tunisia Ecuador Ghana
sri Lanka Guatemala

Brazil Zimbabwe

Mexico Botswana

Trinidad & Tobago
Morocco
Colombia

Dominican Republic
Mali

Indonesia

Senegal

Burundi

Uganda

Togo

3.3 FIVE-YEAR AGE GROUP DISTORTIONS

While age heaping is postulated to arise from equal trans-
fers of persons whose true ages fall on either side of the
rounded age or "heap," reports of age can also be more
grossly inaccurate. For example, an intervicwer having no
information about a 32 year old woman other than that
she has seven children, estimates her age as 45 years old.
Or, an interviewer (or the respondent herself) may system-
atically estimate an age of twenty or above if childbearing
has begun. This type of directional transfer of person from
true to reported ages is termed gross age misstatement and
may introduce serious biases in estimating rates and pro-
portions based on age groups."

141f all age reporting were due simply to age heaping, centering age groups
on preferred digits would obviate biases in demographic estimation based
on age groups.
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Table 3.3 Percent distribution of women by five-year age group (individual questionnaire), Demographic and Health

Surveys, 1986-1989

Age Group
Number

Country 15-19 20-24 25-29 30-34 35-39 40-44 45-49 Total of Women
SUB-SAHARAN AFRICA

Botswana 21.5 21.2 19.4 14.9 10.6 6.6 5.7 100.0 4368
Burundi 18.4 19.6 20.2 15.7 12.2 6.8 7.0 100.0 3970
Ghana 18.9 19.3 19.3 14.3 11.8 8.1 8.2 100.0 4488
Liberia 21.7 19.7 20.6 12.6 11.9 6.2 7.3 100.0 5239
Mali 16.3 16.6 19.5 16.1 13.3 9.9 8.3 100.0 3200
Senegal 22.1 20.3 19.0 14.9 10.9 6.8 6.1 100.0 4415
Togo 21.5 19.7 18.5 14.3 11.0 7.8 7.2 100.0 3360
Uganda 24.5 20.8 18.2 13.1 9.7 7.3 6.4 100.0 4730
Zimbabwe 24.3 20.0 16.2 14.0 1.0 7.6 6.9 100.0 4201
NORTH AFRICA

Morocco? 24.6 19.6 17.5 13.1 10.1 7.3 7.8 100.0 5982
Tunisia® 20.5 21.2 17.1 15.0 11.0 8.3 6.2 100.0 4184
ASIA

Indonesia?® 21.9 19.2 17.1 13.3 10.5 8.7 9.2 100.0 11884
Sri Lanka? 20.2 17.8 16.8 14.8 13.1 10.3 6.9 100.0 5865
Thailand® 19.4 19.0 16.9 15.2 12.0 9.2 8.3 100.0 6775
LATIN AMERICA/CARIBBEAN

Brazil 22.1 19.8 17.8 15.9 13.4 11.1 -- 100.0 5892
Colombia : 22.7 20.3 - 17.0 13.8 11.1 8.0 7.0 100.0 5331
Dominican Republic 25.6 21.7 16.0 12.7 10.1 7.5 6.4 100.0 7645
Ecuador 22.1 19.5 17.7 14.1 12.0 8.4 6.2 100.0 4713
Guatemala 22.9 19.7 18.7 15.4 13.7 9.6 -- 100.0 5160
Mexico 23.8 18.0 17.2 13.9 11.2 8.9 7.0 100.0 9310
Peru 21.9 18.9 16.2 13.6 11.7 9.7 7.9 100.0 4999
Trinidad & Tobago 17.9 19.6 19.6 14.3 11.6 9.7 7.3 100.0 3806

Note: Estimates for samples of ever-married women were calculated using expansion factors based on the proportion of
women ever married by age group. Percents may not add to 100 due to rounding.

3Ever-married women

Gross misstatement of age can be detected by internal
comparison. This is done by distributing respondents by
five-year age group, then comparing age ratios between
groups. There are some difficulties in using this procedure,
however. The dearth of women at the boundaries of the
eligible age range (due to the exclusion discussed above),
especially at the upper boundary, makes it hard to detect
if women have been transferred into the neighboring age
group, especially the 40-44 group, since the number of
women in the 45-49 group will be too low.

The detection of age-group transference is problematic for
ever-married samples because the age distribution for ever-
married women under age 24 does not follow an established
pattern. To avoid this problem, the age distribution of
women of all marital statuses has been estimated based on
the total number of respondents. This is done by dividing
the number of respondents by the proportion ever-married
by age, obtained from the household questionnaire. This
is not a true evaluation of the respondents’ (mis)reports
from the individual survey, because it incorporates elements
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of misreporting of age and marital status from the
household survey. Since most of the estimates calculated
for data from the individual questionnaire are based on all
women,” evaluating these estimates should be done in any
case.

Table 3.3 presents the age distributions for data from the
individual questionnaire according to five-year age group.
The distributions are shown graphically in Figure 3.1,

The data would be expected to show a roughly monotonic
decrease in the percentages with increasing age. Six of the
22 surveys present substantial deviations from the expected
pattern: Burundi, Ghana, Liberia, Mali, Tunisia, and Trini-
dad and Tobago. Seven other surveys (Botswana, Senegal,
Togo, Zimbabwe, Morocco, Indonesia, and Thailand) ap-
pear to have too few women age 40-44 compared with the

5 The same expansion factors (based on proportion ever married) used in
this analysis, are commonly used to estimate other demographic
parameters.




Figure 3.1 Age distribution of women based on data from the individual questionnaire, Demographic and Health

Surveys, 1986-1989

Botswana

Percent
0

SUB-SAHARAN AFRICA

3ol34
Age Group

T T
15-19 20-24 25-29

Burundi

Percent

T

35-39

T
40-44

45-49

30

25 1

20

151

10

30-34
Age Group

T
15-19 20-24 256-29
Ghana

Percent
30

T
35-30

T
40-44

45-49

26
20 7
16

10 A

0 T T T
16-19 20-24 25-29 30-34

Age Group

T

35-39

40-44

45-49

o Percent

Kenya

26 1

3
201
16 -

10

X

15-19

T
20-24

Percent
0

T
25-29

30-34
Age Group

Liberia

T
35-39

T
40-44

45-49

25

20

151

104

15-19

20-24

Percent
0

T
25-29

30-34
Age Group

Mali

T
35-39

T
40-44

45-49

26

20 -

16

10

15-19

T
20-24

T
26-29

30-34
Age Group

T
35-39

T

40-44

45-49

29




Figure 3.1—Continued
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Figure 3.1—Continued

NORTH AFRICA
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Figure 3.1—Continued
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Figure 3.1—Continued
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number in the 45-49 age group—this, despite in-transference
over the 49-year boundary. While some of the deviations
from the expected pattern may be due to real variations in
the distributions (because of war, famine, and international
migration), it is probable that most are due to errors in
age reporting.

The table below shows the five-year age groups for which
there appears to be a deficit or surplus of women.

Five-year age groups for which there is a deficit or surplus
of women

Deficit Surplus

Country Groups Groups
SUB-SAHARAN

Botswana 15-19, 40-44 25-29

Burundi 15-19, 40-44 25-29, 30-34
Ghana 15-19, 40-44 25-29
Liberia 15-19, 30-34, 40-44  25-29, 45-49
Mali 15-19, 20-24 25-29, 30-34, 35-39
Senegal 40-44, 45-49 20-24, 25-29, 30-34
Togo 15-19, 40-44 25-29

Uganda 40-44, 45-49 25-29
Zimbabwe 40-44 15-19
NORTH _AFRICA

Morocco 40-44 15-19, 25-29
Tunisia 15-19, 45-49 20-24, 30-34
ASIA

Indonesia 35-39 25-29, 45-49
Sri Lanka 15-19, 20-24, 45-49  35-39
Thailand 15-19, 40-44 30-34, 45-49
LATIN AMERICA/CARIBBEAN

Brazil None None
Colombia None None
Dominican Rep.  40-44, 45-49 20-24
Ecuador 40-44, 45-49 25-29
Guatemala 40-44, 25-29, 35-39:
Mexico 20-24 15-19

Peru None None
Trinidad & Tob. 15-19 25-29

In order to measure the amount of distortion in the five-
year age group distributions, age ratios have been calculated
(see Table 3.4). Two indices were created from the age
ratios: the sums of the absolute value of the deviations of
the ratios from 100 for (1) age groups 20-24 to 40-44 and
(2) age groups 25-29 to 40-44. The values of the sums
represent the amount of distortion present in the age group
distribution.

In the table below the surveys have been classified—using
the first index of age group distortion (the sum for age
groups 20-24 to 40-44)—into those with values less than
twenty (low), 20 to 35 (moderate) and more than 35 (high).
Within categories, the surveys are ranked according to
increasing value on the index.
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Distortion in the five-year age group distribution based on
the age-group distortion index (1)

34 COMPARISON WITH THE WFS SURVEYS

Table 3.4 compares the DHS and WFS surveys according

Low Moderate High . o,
(1 <20) (I 20-35) (1 »35) to values of the age-group distortion index (age range, 25-
. - - 29 to 40-44). In five of the 13 countries where both DHS

Brazil® Thailand ) Tunisia and WFS surveys have been conducted, the data indicate
::?‘Lankab a::;:;ca” Republic :g'{?cw substantial improvements in age reporting—the DHS value
Colombia " IndonesiaP Ghana is ten or more points lower than the WFS value. In two
Ecuador Burundi countries, Ecuador and Ghana, the DHS value is ten or
Zimbabwe Liberia more points higher, indicating that age reporting was better

Togo in the WFS survey than in the DHS survey.

Uganda

Senegal

Botswana

Guatemala?®

Trinidad & Tobago

31ndex adjusted for missing 40-44 age ratio
Estimated age distribution using proportions ever married
from the household survey

Table 3.4 Age ratios for five-year age groups, Demographic and Health Surveys, 1986-1989, and comparison of the age-
group distortion index for DHS and WFS surveys

Age-Group Distortion

Index
Age Ratios DHS WFS

Country 20-24 25-29 30-34 35-39 40-44 20-44 25-44 25-44
SUB-SAHARAN AFRICA

Botswana 103.9 107.1 99.8 98.3 81.3 31.7 27.8 --
Burundi 101.6 114.7 96.5 109.1 70.3 58.5 56.9 --
Ghana 101.0 114.8 92.1 105.4 81.2 47.9 46.9 9.6
Liberia 92.9 128.0 77.2 127.1 65.0 120.1 113.0 .-
Mali 92.5 119.2 98.2 102.3 91.8 39.0 31.5 --
Senegal 98.7 108.1 99.5 100.4 79.9 30.3 29.0 36.2
Togo 98.4 108.8 96.8 99.7 85.8 28.1 26.5 .-
Uganda 97.7 107.0 94.2 95.0 90.5 29.6 27.3 --
Zimbabue 98.8 95.0 103.1 102.3 84.4 27.2 26.0 --
NORTH AFRICA

Moroccod 93.1 107.1 95.0 99.0 81.4 . 38.6 31.7 31.1
Tunisia® 112.3 94.8 106.2 95.7 92.4 35.6 23.3
ASIA

Indonesia® 98.7 105.1 96.4 95.4 88.6 26.1 24.8 23.9
Sri Lanka? 95.9 103.3 98.8 104.3 103.1 16.0 11.9 30.8
Thailand® 105.0 99.1 104.7 98.4 91.2 20.9 15.9 30.0
LATIN AMERICA/CARIBBEAN

Brazil 99.2 99.6 101.6 99.4 -- 4.3P 3.8 -~
Colombia 102.2 99.8 98.2 101.9 87.8 18.3 16.1 29.0
Dominican Republic  104.2 93.1 97.2 100.2 90.8 23.2 19.0 59.9
Ecuador 98.1 105.3 94.8 107.0 92.3 27.1 25.2 10.9
Guatemata 9.5 106.8 9.7 109.9 -- 3440 28.9 --
Mexico 88.2 107.7 97.9 98.2 97.5 25.8 14.0 20.4
Peru 98.8 99.8 97.8 100.0 99.2 bt 3.2 26.1
Trinidad & Tobago 104.3 115.7 91.6 96.6 102.8 34.6 30.3 26.7

Note: Age ratios for samples of ever-married women were calculated using expansion factors based on the proportion of
women ever married by age group.

8ever-married women
Index adjusted for lack of 40-44 age ratio by adding the average observed deviation in age ratios.
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4 Summary and Conclusions

From the initial survey and sample design stage, through
interviewer training, data collection, and data processing,
every effort was made in the DHS surveys to produce the
most complete and accurate data possible. Despite such
efforts, this analysis indicates that there are weaknesses in
the data used to determine eligibility for the individual
questionnaire and in the age data collected in the individual
questionnaire. The following is a summary of the findings
of this analysis, with recommendations for improving data
quality in future surveys.

4.1 ELIGIBILITY

In 17 of the 22 surveys examined here, there appears to
be substantial exclusion of women at the boundary age
groups 15-19 and 45-49 (40-44 for Brazil and Guatemala).
The data from six surveys show marked distortion at the
lower boundary, indicating out-transference of eligible wom-
en; the data from 16 surveys indicate pronounced out-trans-
ference (or exclusion) at the upper boundary. When com-
pared with WES surveys for the same countries, DHS sur-
veys generally show a greater amount of distortion at the
eligible age boundaries, especially the upper boundary.

Exclusion from the individual questionnaire due to
"sleeping away" the night before is pronounced in six sub-
Saharan surveys in which more than five percent of the
otherwise eligible women have been excluded. Because the
percentage of residents sleeping away is much lower for the
age groups just outside the eligible range, it is concluded
that many of the women have been misclassified by inter-
viewers so as to lighten their workloads. The conclusion
that deliberate exclusion at the age eligibility boundaries
has occurred—whether as a result of age misstatement or
misclassification of "sleeping-away” status—is reinforced by
comparisons of DHS data with data from other sources.
These comparisons point to distortions both at the upper
and lower boundaries (particularly the upper boundary) that
appear to be DHS-specific and cannot be explained by
reporting phenomena in the respective populations.

In order to estimate whether such exclusions may have
biased the demographic rates, a series of simulations were
conducted under several sets of assumptions. The results
indicated that only under the most extreme assumptions
concerning the demographic behavior of "excluded women”
would estimates for the total fertility rate and under-five
mortality be biased. The most problematic cases involved
surveys in sub-Saharan Africa—especially Botswana, Ghana,
Liberia, and Mali—where underestimates for under-five

mortality and overestimates for the total fertility rate could
be from 3 to 5 percent. The results of the simulation of
bias in estimating contraceptive prevalence indicate that
exclusion had very little impact—the worst case was the
Botswana survey, in which contraceptive prevalence was
overestimated by only 2 percent.

4.2 RESPONSE RATES

Household response rates were over 95 percent for all
surveys except Brazil (91.9) and Liberia (89.6). For the
individual questionnaire, response rates were also very high,
with the exception of Brazil (87.5 percent). In view of
these uniformly high response rates, unless there are huge
differences in the demographic behavior between responding
and nonresponding households (and women), there is little
possibility that significant bias has occurred in the demo-
graphic estimates (except, perhaps, in the case of Brazil).

In summary, one survey (Liberia) rated poorly on all four
indices of household data quality (the Myers index, the UN
index, the T index combining upper and lower boundary
distortions, and the index of exclusion due to "sleeping
away" status); four surveys (Botswana, Ghana, Mali and
Uganda) rated poorly on three indices; and Burundi, Ecua-
dor, Sri Lanka, and Togo rated poorly on two indices.

43 AGE OF RESPONDENT

The quality of age data from the individual questionnaire
varies by region. The best age reporting is in Latin Amer-
ica and the Caribbean, where more than 96 percent of
women were able to report their year and month of birth.
In nine surveys from other regions (seven from sub-Saharan
Africa), less than 80 percent of the women interviewed
reported a complete birth date—Burundi, Ghana, Indonesia,
Liberia, Mali, Morocco, Senegal, Togo, and Uganda.

An analysis of digit preference indicated that there was
substantial age heaping in four surveys (Ghana, Liberia,
Togo, and Uganda), especially on ages ending in zero and
five. Distortions in the five-year age distribution—more
important than age heaping per se in calculating many of
the demographic rates—were high in six surveys (Burundi,
Ghana, Liberia, Mali, Morocco, and Tunisia). Analysts
drawing conclusions from these datasets are advised to
consider the possibility of bias due to both age heaping and
gross age-group transference.
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44 RECOMMENDATIONS

Because of the comparative nature of this report—which is
intended as a reference for users of DHS data—the analysis
of the quality of data on eligibility and age is not exhaus-
tive and no attempt has been made to provide explanations
for every atypical pattern observed. Ongoing analysis, by
DHS staff and researchers worldwide, will likely yield fur-
ther insights into questions of data quality and contribute
to improved methods of data collection.

Since intentional exclusion of women from eligibility was
found to be a particular problem in the DHS surveys, the
following recommendations have been made in an effort to
minimize exclusion in future surveys:

» The question on presence during the previous
night should remain in the household question-
naire, but interviewers should interview both resi-
dent women and visitors, regardless of whether
they spent the previous night in the household; the
selection of a de facto or de jure sample should
then be made during data processing.

* Supervisors should reinterview a sub-sample of
those households where women are reported in
age groups just outside the eligible age range, to
be sure that the ages of these women were correct-
ly recorded.

+ Set the upper limit of age eligibility at 54 years
when it is considered especially important to get
good information for women 45-49,

» Alternatively, field procedures should be modified

so that determination of eligibility is made inde-
pendently of the individual interview.
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Notwithstanding these recommendations, it seems unlikely
that exclusion can be completely avoided. In order to be
able to establish a profile of excluded women (eligible
women not interviewed) in future surveys, basic socioeco-
nomic information on the household and household mem-
bers should be collected in the household questionnaire.

Most demographic parameters are relatively insensitive to
age heaping, which is fortunate since there is probably little
that can be done to improve the accuracy of age reporting
in countries where there is little documentation of individu-
al age and people attach little significance to knowledge of
exact age. However, gross age misstatement can seriously
affect estimates derived from survey data. It is in this area
that realistic efforts can be made to improve data quality.
One possibility is suggested:

» Since an individual’s age is first established
during the household interview, a more
rigorous method of age determination in the
household questionnaire could yield better
age data. This would involve asking about
birth dates and seeking documentation of
age.
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1 Introduction

This report examines the quality of the data collected in
the Demographic and Health Surveys (DHS) program on
the timing of the beginning of the reproductive period in
women’s lives. Three aspects of the early stages of the
reproductive period are examined—age at first sexual
intercourse, age at first union, and age at first birth.
Accurate information on these three variables is important
because they signal the beginning of exposure to the risk of
pregnancy and the onset of the childbearing years. At the
individual level, a woman’s age at the time she begins
bearing children is related to the ultimate size of her
completed family, as well as to the proportion of her life
she devotes to childbearing and childrearing (United
Nations, 1988). In addition, early childbearing is associated
with an array of health, social, and economic consequences
for women and their children (Liskin et al,, 1985). The
three variables are also of critical interest in the aggregate
because they determine the total number of years of
exposure to the risk of pregnancy and identify when the
period of exposure began.

The conventional marker for the beginning of exposure to
the risk of pregnancy is the date of first union. Generally,
this date is the beginning of a socially recognized union.
In some societies, however, a substantial amount of sexual
activity and even childbearing may precede the recognized
union. Thus, even when the date of a first union is
accurately reported, some exposure may be missed. In an
attempt to improve the estimates of exposure to pregnancy,
especially among teenagers, the DHS questionnaire includes
a question on the age at which sexual intercourse first
occurred.

The misreporting of date of first union or age at first
sexual intercourse has an impact on the analysis of changes
in the age at which women are first exposed to pregnancy
and on fertility rates based on total exposure time.
Misreporting of first (or later) birth dates can lead to
inflated estimates of recent fertility decline (or apparent
decline) when, in fact, fertility has remained constant. A
common type of error in data from developing countries is
forward displacement of early events by older respondents;
older women tend to report early events as occurring closer
to the survey date (i.e., at an older age) than they actually
occurred. The combination of forward displacement of
early births with accurate reporting of recent births results
in a concentration of births in an intermediate period (e.g.,
5-15 years ago). The presence of such errors can lead to
incorrect fertility estimates, which give the appearance of
increasing fertility in earlier periods, e.g. 20-30 years ago,
and decreasing fertility in recent periods (Goldman, 1985).

This report presents the resulis of three tests used to assess
the extent of errors in the reporting of date of first union
and first birth: 1) the completeness of reporting of dates
and selected indicators of heaping, 2) internal checks of
consistency, and 3) comparisons of DHS data with data
from other surveys and censuses, where possible. The
evaluation of reported age at first sexual intercourse is
based entirely on checks of internal consistency, as this
information has rarely been collected in other surveys.

Standard recode data files were used for all tabulations
included in this report. The editing and imputation pro-
cedures applied in the creation of the DHS datasets are
described below. While the procedures described herein are
standardized for the DHS program, it should be noted that
individual countries have introduced some modifications
(usually minor) in the editing guidelines.

DHS data are edited (cleaned) in four stages. First, the
field editors or supervisors review completed questionnaires
in the field. Any inconsistencies discovered—for example,
disagreement between the date of birth of a child and the
age of the child—are resolved by the interviewer and editor.
If the inconsistency cannot be rectified based on the
interviewer’s recall or other information in the question-
naire, the interviewer is sent back to the respondent to
obtain the correct information. Second, the data entry
programs used in DHS surveys are designed to ensure that
the data entered are free of basic errors such as values that
are out of range. Additionally, any remaining discrepancies
between dates and ages are corrected at this time.

Next, a secondary editing program checks for further logical
inconsistencies in the data—for example, if the first birth
occurred when the respondent was less than 12 years old.!
Errors of this type are either corrected after a careful
review of the questionnaire or are given a special code (97),
which indicates that they are inconsistent with some other
piece of information in the questionnaire. The dataset is
preserved at this stage and is referred to as the "raw" data.

The final step in editing the data is machine imputation.
The method used in DHS for imputation of dates relies on
the construction of logical ranges for each date; these are

1 A comprehensive description of secondary edits can be found in the
DHS Data Processing Manual (Institute for Resource Development, 1989).
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refined in a series of steps resulting in successively nar-
rower or constrained ranges. All missing dates—due to the
interviewer not recording the information, the respondent
not knowing the information, or the date being changed to
"inconsistent” during secondary editing—are imputed,
including the date of first union and the date of first birth.
Since information on the timing of first sexual intercourse
is collected in the form of age (in years) rather than a
specific date, it is not imputed.

The outcome of the imputation procedure is a complete
date of first union for all ever-married women and a com-

plete date of first birth (and subsequent births) for women
who gave birth. The age at first union or the current age
of the child is then calculated based on the imputed date.
Each record is flagged with a variable that describes which
data have been reported, and by implication, which data it
was necessary to impute. The dataset with the imputed
dates (which is also preserved) is the basis of the standard
recode files. At the time of this analysis, standard recode
files were available for 22 countries in Africa, Asia, Latin
America, and the Caribbean. The sample size and year of
fieldwork for these 22 surveys are shown in Table 1.1.

Table 1.1 Background information and type of data collected on union status, date of first union, and age at first union,
Demographic and Health Surveys, 1986-1989
Type of Data
Question on
Current Date of Age at First
Date of Sample Sample Union First Sexual
Country Fieldwork Size Type Status Union Intercourse
SUB-SAHARAN AFRICA
Botswana 1988 4368 Alt A A Yes
Burundi 1987 3970 AlL c A Yes
Ghana 1988 4488 AlLL A A Yes
Liberia 1986 5239 ALl A A Yes
Mali 1987 3200 All A A Yes
Senegal 1986 4415 ALl B, C A No
Togo 1988 3360 ALl A E Yes
Uganda 1988/89 4730 ALt A A Yes
Zimbabwe 1988/89 4201 ALl F A Yes
NORTH AFRICA
Morocco 1987 5982 EM A A No
Tunisia 1988 4184 EM A A No
ASIA
Indonesia 1987 11884 EM A D Yes
Sri Lanka 1987 5865 EM A A No
Thai land 1987 6775 EM A D Yes
LATIN AMERICA/CARIBBEAN
Brazil 1986 5982 AlL B A Yes
Colombia 1986 5329 ALl A A Yes
Dominican Republic 1986 7649 All A D Yes
Ecuador 1987 4713 All A D Yes
Guatemala 1987 5160 All A A Yes
Mexico 1987 9308 Atl B G Yes
Peru 1986 4999 ALl A D Yes
Trinidad & Tobabo 1987 3806 ALt H A Yes

EM = Ever-married women

All = ALl women

A = Standard core questions or equivalent information

B = Probe on ever lived together added for never-married women

C = Probe on currently living together added for women formerly in union

D = Date of first union AND age at first union asked of all ever-married women

E = Marriage history added

F = YLijving together" category excluded

G = Question on age at first marriage excluded; probe on living together before
marriage added.

H = Visiting unions added
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2 Date of First Union

In the DHS surveys, marriage is of interest primarily as an
indicator of the beginning of exposure to pregnancy; it is
defined as including all stable sexual relationships regardless
of the legal status of the union. Thus, women in both
formal and informal unions are considered "in union" or
married. Although most DHS surveys include all women
of reproductive age irrespective of marital status, five of the
countries in this report—Indonesia, Morocco, Sri Lanka,
Thailand, and Tunisia—included only ever-married women.
In spite of the broad definition of marriage used in DHS
surveys, cultural differences in the way unions are formed,
their social significance, and their relationship to childbear-
ing may affect the way union status and the timing of first
unions are reported.

In the DHS model questionnaire, information on marriage
is collected in a series of questions. Women are first asked
whether they have ever been married or have lived with a
man. Those who report having had a husband or partner
are then asked about their current union status and wheth-
er they have been in one or more than one union. Finally,
respondents are asked to provide the month and year they
started living with their first husband or partner. If the
woman cannot provide a year of first union, she is then
asked to give her age at the time of the first union.

Local variations in union types and formation, as well as
interest in maintaining consistency with previous surveys,
prompted many countries to make modifications in the
standard set of questions. These modifications are sum-
marized in Table 1.1. Three countries (Brazil, Mexico, and
Senegal) added a probe for never-married women, on
whether the respondent ever lived with a partner; two
countries (Burundi and Senegal) added a probe for women
who declared their current union status was widowed,
divorced, or separated, on whether the respondent was
currently living with a partner. One country, Zimbabwe,
dropped the category "living together," while Trinidad and
Tobago added the category "visiting union."

The principal modification to the recommended data
collection procedure for date of first union was to ask all
ever-married women for both the date of the beginning of
their first union and their age at that time. This alteration
was incorporated into the questionnaires used in the
Dominican Republic, Ecuador, Indonesia, Peru, and Thai-

% Women in union in Trinidad and Tobago include those in visiting unions
as well as formal and common-law marriages.

land.’ During editing, survey staff found that a substantial
number of respondents reported a date of first union that
was inconsistent with the reported age at first union. To
reconcile the inconsistencies, subjective and largely un-
recorded decisions were made in each case, based on the
survey staff’s opinion about which was the more reliable
piece of information. These inconsistencies suggest that
women may find it difficult to provide precise information
about their first union and that both date of first union and
age at first union are often the respondent’s best guess.

The Mexican survey asked only for the date of first union,
omitting the question on age at first marriage. This implies
that interviewers had to probe more intensively in Mexico
as they were required to collect a complete date for the
first union from every respondent.

2.1 COMPLETENESS OF INFORMATION

Table 2.1 shows the proportion of respondents by age
group who reported a complete date of first union (ie.,
year and month) and the extent of imputation necessary in
the remaining cases. The columns in Table 2.1 are ordered
from left to right according to the degree of imputation.
Column one shows the proportion of cases for which a
complete date was reported. Column two is the percentage
of cases for which a year was reported but a month was
imputed. Column three indicates the percentage of cases
for which only age at marriage was reported and the year
and month were imputed based on that age. Column four
shows the percentage of cases for which no information was
provided and both the year and month were imputed based
on the dates of surrounding events.

The most complete date reporting occurs in Latin America
and the Caribbean, followed by Asia, and North, East, and
Southern Africa; the poorest reporting comes from West
Africa. In seven countries, predominantly in Latin Ameri-
ca, more than 80 percent of ever-married women reported

3 For these surveys, the collection of date of first union and age at first
union was most likely inadvertent. An early version of the model
questionnaire did follow this flow, but was subsequently changed.
Nonetheless, two early surveys—Peru and Thailand-adapted their question-
naires from this version of the model questionnaire. Subsequently, the
questionnaires used in the Dominican Republic and Ecuador were modified
from the Peru questionnaire, and the Indonesia questionnaire was adapted
from the Thailand questionnaire, perpetuating the inclusion of both
questions.
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Table 2.1 Percent distribution of ever-married women by completeness of information on date of first union, by age group,
Demographic and Health Surveys, 1986-1989

Year and Month Year Reported, Age Reported, No Information

Reported, Month Year and Month Year and Month
Country No Imputation Imputed Imputed Imputed Total
SUB-~SAHARAN AFRICA
Botswana
20-24 76.2 22.6 0.5 0.7 100.0
30-34 64.6 30.8 1.8 2.7 100.0
45-49 60.6 33.8 3.2 2.5 100.0
Total 65.7 30.8 1.5 2.0 100.0
Burundi
20-24 78.6 20.3 1.1 0.0 100.0
30-34 53.2 43.7 3.1 0.0 100.0
45-49 38.8 55.3 5.4 0.4 100.0
Total 57.7 39.5 2.7 0.1 100.0
Ghana
20-24 35.8 53.6 9.7 0.9 100.0
30-34 28.1 56.3 13.5 2.0 100.0
45-49 19.1 55.2 24.0 1.6 100.0
Total 29.3 55.3 13.8 1.5 100.0
Liberia
20-24 37.2 45.6 15.1 2.2 100.0
30-34 28.2 37.3 33.2 1.3 100.0
45-49 14.9 22.6 57.8 4.8 100.0
Total 29.0 38.4 30.7 1.9 100.0
Mali®
20-24 9.3 23.4 44.2 22.4 a
30-34 6.4 12.6 52.3 28.7 a
45-49 0.2 5.4 70.6 23.7 a
Total 5.9 17.7 50.7 25.0 a
Senegal
20-24 19.0 9.5 69.4 2.0 100.0
30-34 14.3 8.9 75.6 1.2 100.0
45-49 8.5 10.7 80.4 0.4 100.0
Total 16.6 .2 72.2 2.0 100.0
Togo.
20-24 31.1 23.6 44.9 0.4 100.0
30-34 15.6 19.4 64.3 0.6 100.0
45-49 4.5 12.3 81.1 2.1 100.0
Total 19.6 20.2 59.4 0.9 100.0
Uganda
20-24 91.4 7.6 0.9 0.1 100.0
30-34 86.0 10.6 2.6 0.6 100.0
45-49 69.5 23.4 6.6 0.5 100.0
Total 86.0 11.2 2.3 0.5 100.0
Zimbabwe
20-24 88.0 10.3 1.5 0.2 100.0
30-34 76.5 18.5 4.7 0.4 100.0
45-49 58.4 30.4 11.2 0.0 100.0
Total 76.9 17.8 5.0 0.3 100.0
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Table 2.1-Continued

Year and Month Year Reported, Age Reported, No Information
Reported, Month Year and Month Year and Month
Country No Imputation Imputed Imputed Imputed Total
NORTH AFRICA
Morocco
20-24 28.1 (60.0) 3.4 8.3 0.2 100.0
30-34 24.2 (62.2) 5.8 7.6 0.2 100.0
45-49 7.1 (63.6) 15.4 13.3 0.5 100.0
Total 23.4 (60.0) 7.2 9.2 0.2 100.0
Tunisia
20-24 76.0 13.3 10.7 0.0 100.0
30-34 62.3 19.6 18.0 0.1 100.0
45-49 43.5 18.4 37.9 0.2 100.0
Total 61.8 18.0 20.0 0.1 100.0
ASIA
Indonesia
20-24 84.7 15.3 0.1 0.0 100.0
30-34 71.6 28.0 0.3 0.0 100.0
45-49 45.0 54.0 0.4 0.6 100.0
Total 68.2 31.3 0.3 0.2 100.0
sri Lanka
20-24 83.9 10.6 5.4 0.1 100.0
30-34 81.4 13.0 5.6 0.0 100.0
45-49 64.8 17.6 17.7 0.0 100.0
Total 78.4 13.3 8.3 0.0 100.0
Thailand
20-24 84.1 13.8 0.0 2.1 100.0
30-34 75.5 21.9 0.0 2.6 100.0
45-49 66.5 30.1 0.0 3.4 100.0
Total 75.8 20.9 0.0 3.2 100.0
LATIN AMERICA/CARIBBEAN
Brazil
20-24 92.9 4.8 2.3 0.0 100.0
30-34 90.5 5.1 4.4 0.0 100.0
40-44 90.4 4.4 5.2 0.0 100.0
Total 91.4 4.4 4.1 0.0 100.0
Colombia
20-24 91.5 5.6 2.9 0.0 100.0
30-34 87.2 8.9 3.9 0.0 100.0
45-49 82.6 1.7 5.7 0.0 100.0
Total 87.9 8.1 4.0 0.0 100.0
Dominican Republic
20-24 88.2 11.2 0.7 0.0 100.0
30-34 80.9 18.0 1.0 0.0 100.0
45-49 67.3 29.3 3.4 0.0 100.0
Total 81.2 17.5 1.3 0.0 100.0
Ecuador
20-24 88.1 9.9 1.8 0.2 100.0
30-34 83.3 13.4 2.8 0.5 100.0
45-49 68.2 25.4 5.3 1.0 100.0
Total 82.3 14.4 2.7 0.6 100.0
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Table 2.1—Continued

Year and Month

Year Reported,

Age Reported, No Information

Reported, Month Year and Month Year and Month
Country No Imputation Imputed Imputed Imputed Total
Guatemala )
20-24 85.4 9.0 0.0 5.6 100.0
30-34 75.6 12.8 0.0 11.6 100.0
40-44 65.2 21.3 0.0 1 100.0
Total 77.8 13.3 0.0 8.9 100.0
Mexico
20-24 96.0 2.9 0.0 1.0 100.0
30-34 93.9 4.7 0.0 1.3 100.0
45-49 87.1 10.0 0.0 2.3 100.0
Total 93.5 5.0 0.0 1.4 100.0
Peru
20-24 95.2 3.5 1.3 0.0 100.0
30-34 90.1 7.8 2.1 0.0 100.0
45-49 75.5 16.0 8.4 0.0 100.90
Total 87.9 8.9 3.2 0.0 100.0
Trinidad & Tobago
20-24 77.6 18.7 2.8 1.0 100.0
30-34 73.6 22.2 3.5 0.8 100.0
45-49 70.9 23.6 A 1.1 100.0
Total 75.4 20.8 2.8 1.0 100.0
Note: The total refers to all women 15-49 (15-44 for Brazil and Guatemala).

a
Percentages do not sum to 100.0 for date of first union because women whose marriages had not been consummated are

excluded.

Numbers in parentheses are the percentage of women who reported a season and year.

the year and month of their first union. Brazil and Mexico
have the highest proportion of complete dates, more than
90 percent. Overall, more than 75 percent of women in
the Latin American and Caribbean surveys gave the year
and month of their first union. Completeness of reporting
drops off somewhat in the Asian countries, where between
68 and 78 percent of women provided the date of first
union,

Countries in East Africa (Burundi and Uganda), Southern
Africa (Botswana and Zimbabwe), and North Africa
(Tunisia and Morocco) stand out for having more complete
information than countries in West Africa. In these, be-
tween 58 and 86 percent of women provided complete in-
formation on date of first union.* In West Africa, report-
ing of a complete date of first union was very low in
Ghana, Liberia, Mali, Senegal, and Togo, with the poorest
reporting in Mali, where only 6 percent reported the year

“ I Morocco, 23 percent reported a year and month and 60 percent

reported a season for the date of marriage. For women who reported a
season, an exact month of marriage was randomly imputed with a 3-month
range for that season.
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and month of their first union. In many African societies,
marriage involves a number of stages and it may be difficult
for the respondent to recall when she first began to live
with her partner or even when the marriage process began.

In the majority of cases in which the complete date of first
union was not specified, either the year of first union or
the women’s age at first union was available. This informa-
tion is used in the imputation procedure to constrain the
range of months for which a consistent date can be
imputed. Thus, in most cases imputed dates are likely to
be fairly close to the true dates. When it was necessary to
impute part or all of the information for the date of first
union, it was most common to impute only the month. A
month of first union alone was imputed when a consistent
year of the event was reported and, thus, the possible range
for the imputation is 12 months. The greatest amount of
month imputation occurred in Ghana where month of first
union was imputed in more than half of the cases. Other
countries in which more than one-quarter of the cases have
an imputed month are Botswana, Burundi, Indonesia, and
Liberia.



In a few countries, the majority of women reported only
their age at marriage and both the year and month were
imputed. If the year but not the month of birth of the
respondent is given and age at first union is given, the
range for the date of first union is up to 24 months. If the
year and month of birth of the respondent are specified and
age at first union is reported, the range for imputation is
13 months. In six countries more than 10 percent of
women reported only their age at first union: Ghana,
Liberia, Mali, Senegal (72 percent), Togo, and Tunisia.

Relatively few women were lacking all three pieces of
information—year and month of first union and age at first
union—requiring that the date be imputed in a range
between some minimum age (usually 12) and the constraint
that the first union should begin at least seven months
before the birth of the first child. However, 25 percent of
the cases in Mali were imputed in this manner and 9
percent in Guatemala. In all other countries, the propor-
tion of women who did not report any information on first
union was 3 percent or less.

In general, older women were less able than younger
women to report a year and month of first union. For
example, in Burundi, 79 percent of women 20-24 reported
the year and month of their first union, but only 39 percent
of those 45-49 reported a complete date. In only three
countries, Brazil, Colombia, and Mexico, did more than 80
percent of the women in the oldest cohort report the year
and month of their first union. The large rise in incomplete
dates among older women, and the concomitant increase in
imputed information, has implications for evaluating trends
in age at first marriage.

22 HEAPING

Different types of date reporting may lead to different
patterns of heaping in the data. When dates are reported
in the form of a calendar year, heaping may occur on
calendar years ending in zero or five, or in years with
notable events. If the respondent had difficulty recalling
the date, it is likely that interviewers employed a probe
about how long ago the first union began. This line of
questioning may have resulted in dates that are heaped on
rounded durations of years of marriage. When ages are
reported, misreporting may take the form of heaping on
rounded ages. This form of heaping is difficult to detect,
however, because first marriages are usually highly con-
centrated in a narrow age range. The extent of imputation
will also affect the amount of heaping: since imputation is
done randomly within a constrained range (for cases with
incomplete data), the effect is to reduce heaping.

The indices of heaping on year of first union or duration
since first union ending in zero or five are shown in Table
2.2. A rough indicator of significant heaping is an index
over 1.05. Six of the eight Latin American countries
(Ecuador and Mexico being the exceptions) and one Asian
country (Indonesia) have indices over 1.05 for heaping on
years of first union ending in zero or five. It has been

Table 2.2 Indices of heaping on year of first union and
duration since first union ending in 0 or 5,
Demographic and Health Surveys, 1986-1989

Year Duration
of First Since First

Country Union Union

SUB-SAHARAN AFRICA

Botswana 1.03 0.94
Burundi 1.09 0.9
Ghana 1.06 0.99
Liberia 1.25 1.20
Mali 0.95 1.09
Senegal 1.05 1.02
Togo 0.96 1.09
Uganda 1.07 0.96
Zimbabwe 1.05 1.01
NORTH AFRICA
Morocco 1.02 1.01
Tunisia 1.06 1.02
ASIA
Indonesia 1.1 1.00
Sri Lanka 1.03 0.97
Thailand 1.01 0.99
LATIN AMERICA/CARIBBEAN
Brazil 1.08 1.05
Colombia 1.08 0.91
Dominican Republic 1.1 1.02
Ecuador 1.01 1.08
Guatemala 1.13 1.06
Mexico 1.03 1.10
Peru 1.13 1.01
Trinidad & Tobago 1.06 0.93
For year of first union:
Xj

5
Index = Z
=1 (X)) * (X)) *+ X+ (1) *+ (X49)

where iy = 1960, iy = 1965, i3 = 1970, i4 = 1975, i5 = 1980,

X = number of women married in year i
Index for duration since first union is jdentical except

iy =5, i = 10, i3 = 15, i4 = 20, i5 = 25,

x = number of women at duration i since first union
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suggested that the heaping of dates of first union in Latin
America is due largely to the common occurrence of
informal first unions. The exact starting date may be
forgotten because of the relatively temporary nature of the
union and because of the absence of any social or religious
ceremony to mark its beginning (Singh, 1985). Significant
heaping on durations of marriage ending in zero or five is
found in Ecuador and Mexico, the two countries that do
not suffer from heaping on the calendar year of first union.
In Mexico, this type of heaping may be a consequence of
interviewers probing for the year of union by asking the
respondent about the number of years ago the union began.

There is surprisingly little heaping on calendar years or
durations ending in zero or five in African countries. The
exception is Liberia, which has substantial heaping on both
indices, and Mali and Togo, which suffer to a lesser degree
from heaping on durations. The lack of heaping, or the
small amount of heaping on calendar years in countries
such as Mali, Senegal, and Togo, may be due to the large
proportion of cases in which the year was imputed on the

basis of age at first union, with the result that a con-
siderable degree of randomness was introduced into the
distribution of dates. Dates may also be heaped on years
with notable events (e.g., the year of independence, changes
of government), which would not be captured by this index.

2.3 TRENDS IN THE MEDIAN AGE AT MARRIAGE

Age at first marriage was calculated as the difference
between a woman’s date of birth and her date of first
union. Thus, this variable incorporates inaccuracies in both
the date of birth as well the date of first union. Some
insight into the quality of data can be obtained by calculat-
ing the median age at marriage by age group and compar-
ing observed and expected patterns. These statistics for
cohorts 20-24 through 45-49 years are shown in Table 2.3,
When progressing from older to younger cohorts, the
median age at marriage is expected either to increase or
remain constant. A pattern of declining values or a U-
shaped pattern would suggest problems with the data.

Table 2.3 Median age at first union, by age of woman at the time of the survey, Demographic and Health Surveys, 1986-1989

Age of Woman at the Time of Survey

Country 20-24 25-29 30-34 35-39 40-44 45-49
SUB-SAHARAN AFRICA
Botswana a a 23.8 22.6 23.5 25.0
Burundi a 19.5 19.5 19.6 19.4 19.7
Ghana 18.7 18.5 18.1 18.1 17.6 17.8
Liberia 18.2 17.9 17.2 17.2 16.0 16.6
Mati 15.9 15.9 15.6 15.6 15.6 15.8
Senegal 17.2 16.7 16.5 16.2 16.1 15.9
Togo 18.6 18.4 17.7 18.5 18.0 18.7
Uganda 17.8 17.5 17.0 16.8 16.6 16.7
Zimbabwe 19.7 18.8 18.5 19.0 18.1 18.6
NORTH AFRICA
Morocco a 19.9 18.9 18.1 16.8 16.3
Tunisia a 22.9 21.3 20.6 19.4 19.8
ASIA
Indonesia 19.6 18.1 17.6 16.8 16.4 16.5
Sri Lanka a 23.2 22.7 23.1 21.4 20.0
Thailand a 21.0 20.6 20.4 20.2 19.5
LATIN AMERICA/CARIBBEAN
Brazil a 21.1 21.5 21.2 20.7 NA
Colombia a 20.8 21.3 21.1 20.0 20.2
Dominican Republic 19.9 19.3 18.6 18.2 17.7 18.2
Ecuador a 19.8 20.2 20.2 19.9 20.5
Guatemala 18.9 18.5 18.5 18.6 19.1 NA
Mexico a 20.2 19.4 20.5 19.7 19.2
Peru a 21.0 20.7 20.3 20.3 19.3
Trinidad & Tobago 19.7 19.8 19.7 19.7 19.8 18.8

NA = Not available

a Fewer than half of the women in the age group have ever been married by the lower limit of the age group.
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Values for median age at marriage behave as expected in
most surveys for cohorts 20-24 through 40-44 years. For
successively younger women, the median age either in-
creases or remains stable in all three Asian surveys, in eight
of the eleven African surveys, and in five of the eight
surveys in Latin America and the Caribbean. Four of the
surveys which do not conform to the expected pattern show
erratic values—Botswana, Mexico, Togo, and Zimbabwe. In
two other surveys (Brazil and Colombia), the pattern
departs from expectation in that median age declines
between age groups 30-34 and 25-29 years.

A comparison of median ages at marriage in the two oldest
cohorts (women 40-44 and 45-49), deviates from the
expected pattern in many surveys. The median age at
marriage is at least one-half year older for the oldest
cohort than for the next cohort in four African surveys
(Botswana, Liberia, Togo, and Zimbabwe) and in three
surveys in Latin America and the Caribbean (Dominican

Republic, Ecuador, and Guatemala). The reason for this
is most likely forward displacement of first unions in the
oldest cohorts. In addition, in many African and Latin
American countries, informal consensual wunions are
common and, in countries where this is the practice, the
oldest women may fail to recall or to report accurately the
date of their first informal union. A final anomaly is the
case of Trinidad and Tobago where the median age at
marriage is inexplicably low for women 45-49.

For 13 countries that participated in the World Fertility
Survey (WFS), it is possible to compare median age at
marriage in the WES and DHS surveys for the same age
cohorts. These comparisons are shown in Figure 2.1. In
most of the countries, the medians match reasonably well,
The median ages reported in the two surveys are usually
within one-half year of each other and trends across cohorts
are generally similar.

Figure 2.1 Median age at first union, selected WES and DHS surveys, by age at the time of the DHS survey

SUB-SAHARAN AFRICA
Ghana

Median age at marriage

21

19

17

‘5 T T l’ T T i T T ; T T { T T } T T } T T = T T
20 25 30 35 40 485 50 55 80
Age at DHS
— WF8 —+ DHS
Senegal

Median age at marriage

21

17 \M/
15 T T } T T i T T = T T { T T = T T } T T } T T

20 25 30 35 46 50 55 60

40
Age at DHS

—— WF8 —+DHS I

NORTH AFRICA

Morocco

Median age at marriage

21

19

17

1 1 1 ] I 1
15 T T T T T T T T T Ty

25 30 35 4 45 50 55 60
Age at DHS
-—— WF§ — DHS
Tunisia
. Median age at marriage
22
20
18
6+ttt
20 25 30 3 45 50 55 80

5 40
Age at DHS

—— WFS —+DHS

49



Figure 2.1—Continued
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Figure 2.1—Continued
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24 PROPORTION OF WOMEN EVER MARRIED AT
AGES 15-19 AND 20-24

Since it is generally not possible to calculate the median
age at marriage for women 15-19 at the time of the survey,
and it is possible to make the calculation for women 20-24
in only half of the surveys, the quality of marriage data for
these age groups will be examined by looking at the
proportion of women ever married in cohorts 15-19 and 20-
24 years (at the time of the survey) and exactly 5, 10, and
15 years prior to the survey (Table 2.4). The proportion
of women ever married at the time of the survey is derived
directly from the current marital status of women 15-19 and
20-24. The proportion ever married at ages 15-19 and 20-
24 five years before the survey are calculated from the date
of first union for women 20-24 and 25-29, respectively, at
the time of the survey; the proportion ever married 10
years ago is calculated from the date of first union of
women 30-34 and 35-39 at the time of the survey, and so
on. In general, the proportion of women ever married in
each age group is expected to decline or to remain stable,
moving forward in time, and the proportion ever married
at the time of the survey—derived from current status
data—should be consistent with trends observed for the
three previous periods as estimated from the retrospective
data.

As expected, the proportion ever married among women
15-19 and 20-24 generally decreases from the distant to the
recent past. There are a few cases, however, in which an
increase is observed. The proportion of women ever
married at age 15-19-ten years ago compared with 15 years
ago increases in Botswana, Brazil, Ecuador, and Thailand.
The proportion ever married at age 20-24 ten years ago
compared with 15 years ago increases in Brazil, Burundi,
Guatemala, Mexico, Sri Lanka, Togo, and Zimbabwe. An
increase between 10 and 5 years prior to the survey in the
proportion ever married among women 15-19 is found in
Brazil, Guatemala, and Trinidad and Tobago, and among
women 20-24 in Brazil, Colombia, Ecuador, Guatemala, and
Trinidad and Tobago. In Mali, the proportion ever married
among women 15-19 and 20-24 is higher at the time of the
survey than for any preceding period.

The trend toward a decreasing proportion of women ever
married in the youngest age groups accelerates in the most
recent period for a number of countries. A doubling of the
percentage decline in the proportion ever married among
women 15-19 at the time of the survey, compared with
years in the past, is seen in Brazil, Burundi, Colombia,
Dominican Republic, Ghana, Guatemala, Indonesia, Sri
Lanka, and Togo. This accelerated decline suggests that
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Table 2.4
and Health Surveys, 1986-1989

Percentage of women ever married at ages 15-19 and 20-24, for selected years prior to the survey, Demographic

Percentage Ever Married Among Women 15-19,
For Selected Years Before The Survey

Percentage Ever Married Among Women 20-24,
For Selected Years Before The Survey

Country 0 5 10 15 ] 5 10 15
SUB-SAHARAN AFRICA
Botswana 6.1 9.6 15.2 13.1 30.3 39.8 44.0 49.3
Burundi 6.8 15.1 20.0 20.4 66.7 74.7 74.4 72.5
Ghana 24 .4 32.2 34.6 38.7 77.4 80.3 82.3 83.1
Liberia 35.0 40.3 44.9 47.0 75.3 79.2 78.8 81.6
Mali 75.4 66.5 67.2 7.3 98.0 94.5 96.0 96.5
Senegal 43.5 47.3 50.0 54.3 77.4 84.6 87.6 91.5
Togo 27.2 34.8 36.1 43,0 75.8 81.3 86.4 80.8
Uganda 40.8 44 .1 44 .1 51.2 83.0 85.0 85.7 88.0
Zimbabwe 19.8 26.7 34.6 34.5 71.6 79.8 82.5 78.2
NORTH AFRICA
Morocco 12.3 18.8 27.4 35.1 44,7 61.7 70.9 77.1
Tunisia 4.4 7.9 10.2 13.0 35 45.4 57.6 61.2
AS1A
Indonesia 19.0 33.7 42.6 48.2 65.2 77.8 80.3 84
Sri Lanka 6.9 11.8 12.5 12.7 42.3 45.1 47.9 46.1
Thailand 17.4 17.5 20. 18.9 52.0 58.7 60.4 61
LATIN AMERICA/CARIBBEAN
Brazil 14.7 18.3 17.9 16.9 55.8 59.0 57.2 56.4
Colombia 14.2 19.1 19.7 21.1 51.8 59.0 57.1 57.6
Dominican Republic 21.8 29.0 32.1 37.4 63.2 69.2 73.9 80.2
Ecuador 19.2 23.9 28.8 23.0 59.5 68.0 65.4 65.4
Guatemala 26.2 36.9 36.0 38.5 70.2 76.4 75.2 73.9
Mexico 19.9 24.4 29.5 32.1 58.3 65.0 68.4 62.4
Peru 12.8 17.4 20.4 22.4 48.8 58.7 63.8 64.2
Trinidad & Tobago 24.6 28.5 22.8 25.8 68.2 71.4 70.2 71.9

problems may exist in the reporting of marital status or age
among young women.

Some studies suggest that there is a tendency for young
married women to overstate their current age and for young
unmarried women to understate their age (Coale, 1988;
Makinson, 1984). If this occurs, the proportion ever married
among young women will tend to be underestimated. This
seems likely to be the problem in Burundi, Colombia,
Guatemala, Indonesia, and Togo, since large declines in the
current period persist when the proportion of women who
ever had a first birth at age 15-19 are examined (see
section 3.4). In Brazil, Dominican Republic, Ghana, and
Sri Lanka, however, there are no large decreases in the
proportion who had a birth in the current period, .an
indication that the problem in these four countries probably
stems from misreporting of marital status or date of
marriage, rather than misreporting of age. An exaggerated
decline in the proportion ever married in the recent past
will appear if newly married women tend to overestimate
the duration of their marriage—that is, the proportion of
women ever married five years prior to the survey will be
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overestimated while the current proportion of women ever
married will be accurate (United Nations, 1987a). Another
possibility is that young women underreport very early
unions or current (probably consensual) unions. In the
case of Sri Lanka, an ever-married sample, misreporting of
the marital status of young women in the household survey
may have contributed to an underestimation of the propor-
tion of women ever married in this age group.

The proportion ever married at age 20-24 tends to show a
smaller decline for the current period than the comparable
proportion among women 15-19. An accelerating decline
in the proportion of women ever married at age 20-24 can
be seen in five countries in which there was a recent
increase in the age at marriage—Indonesia, Mexico, Moroc-
co, Peru, and Thailand. In six other countries, Burundi,
Colombia, Ecuador, Guatemala, Senegal, and Zimbabwe,
where there is no apparent trend toward increasing age at
marriage, the decline in the proportion of women ever
married may be a consequence of newly married women
overestimating the duration of their marriage.



2.5 COMPARISON OF DHS SURVEYS AND OTHER
SOURCES

Another test of the quality of reporting of union dates is
the comparison of DHS data with data on marital status
from previous censuses or surveys. Using information on
the date of first marriage from a DHS survey, it is possible
to reconstruct the retrospective proportion of women ever
married at the time of a previous census or survey and
compare this reconstruction with the proportion ever
married reported in the earlier census or survey. It is
expected that the retrospective estimates of the proportion
of women ever married calculated from DHS data will be
higher than the estimates from previous censuses Or surveys
for three reasons. First, since censuses often use a less
inclusive definition of marriage than that of DHS surveys,
the proportion of women ever married (as calculated from
DHS data) can be expected to be higher than that es-
timated in a census. Apart from some countries in Latin
America and the Caribbean, many censuses include as ever
married only those women who were ever legally married
and, thus, count as single (or never-married) women
currently or previously in informal unions. Higher es-
timates of the proportion of ever-married women due to
the inclusion of informal unions in the definition of
marriage in DHS surveys should be particularly noticeable
in younger age groups in which women who had early
informal unions of short duration, but are not currently
married, would be counted as ever-married in a DHS
survey, but may be classified as single in a census.

Second, information on marital status and date of marriage
in DHS surveys usually comes from the individual question-
naire, for which the respondent is a woman, rather than
from the household questionnaire, for which the respondent
is often a male head of household.’ A third factor which
might act to improve the validity of estimates from DHS
surveys, relative to earlier censuses and surveys, is that the
quality of reporting of birth and marriage dates may have
improved in recent years, as the level of female education
increased and countries placed greater emphasis on the
recording of vital events.

The current proportion of women ever married by age from
census or survey data may be affected by misreporting of
marital status or current age. As noted previously, some
studies have demonstrated a tendency for the age of young
married women, especially those with children, to be

5 For ever-married samples, the proportion ever married at the time of
the survey is derived from the household questionnaire. When retrospec-
tive estimates are constructed, however, the proportion ever married in the
past is increasingly derived from the date of union reported in the
individual questionnaire.

overstated, and for the age of young unmarried women,
especially those without children, to be understated. This
type of age misreporting is expected to be more severe in
censuses, where reporting is usually done by proxy, than in
surveys, where the woman herself is interviewed.®

If this type of age misreporting occurs, the proportion of
women ever married in the younger age groups will be too
low, producing an exaggerated trend toward increasing age
at marriage. Comparisons of proportions of women ever
married from sources of data collected close together in
time, would be expected to yield smaller discrepancies than
comparisons between sources further apart in time. This
is because recent comparisons are based on the reports of
women of the same or similar ages and the magnitude of
the age misreporting would be expected to be similar for
both sources. Further back in time, the proportion of
women ever married at young ages, reconstructed from
DHS survey data, is increasingly based on the reports of
older women who are presumed to report their current age
more accurately; thus, moving back in time, the reconstruct-
ed proportion of women ever married for each age group
may be more accurate than the proportion based on the
age reported in the census or survey conducted at that time
(Coale, 1988; Makinson, 1984). At the same time, as noted
earlier, the reporting of marriage dates, especially by older
women, is often distorted, and this problem will affect
comparisons with earlier datasets. In addition, if younger
women overestimate the duration of their marriage, then
the estimate of the proportion ever married in a recent
period prior to the survey will be too high.

Table 2.5 presents the proportion of women ever married
by five-year age groups in one or more recent censuses or
surveys and the same proportion reconstructed for the date
of those sources using DHS data. Uganda is excluded
because no recent data source could be found.

DHS data generally exhibit a higher proportion of women
ever married in each age group than is observed for other
data sources. The largest differences occur in cohorts 15-
19 and 20-24 years. In a few cases, the differences are
greater than 10 percentage points (e.g., women 20-24 in
Botswana, and 15-19 in Guatemala and Mali). In Trinidad
and Tobago, the proportion of women ever married in the
DHS survey exceeds that recorded in the census by 17
percentage points for both age groups. The large differen-
ces in Trinidad and Tobago are probably due to the
inclusion of visiting unions in the DHS survey. Of the 42

¢ In surveys where a substantial number of women do not know their age
or birth date, and interviewers estimate these on the questionnaire, the
same type of age misreporting may occur.
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Table 2.5 Comparison of the percentage of women ever married in DHS surveys with the percentage ever married in previous
censuses or surveys, by age at the time of the previous census or survey

Date of Percentage of Women Ever Married at Age:
Reconstruc-
Country Source tion 15-19 20-24 25-29 30-34 35-39 40-44 45-49
SUB-SAHARAN AFRICA
Botswana DHS 1981 13.1 42.2 60.6 73.2 75.2 82.8 --
Census 1981 7.3 31.2 53.1 67.6 74.8 78.9 82.6
Burundi DHS 1979 21.7 76.3 94.6 98.1 98.7 98.7 SC
Census 1979 19.2 72.6 89.9 94.8 96.6 97.4 96.5
Ghana DHS 1979/80 39.2 84.8 98.0 99.2 100.0 100.0 -
WFS 1979/80 30.9 84.6 97.0 99.1 99.2 99.5 99.8
Liberia DHS 1984 38.1 77.0 92.7 96.0 99.1 98.4 98.2
Census 1984 35.7 70.9 86.1 92.7 95.5 96.4 96.9
DHS 1974 45.0 81.1 93.7 96.7 95.8 -- -
Census 1974 42.3 78.6 90.9 95.0 96.4 97.0 98.2
Mali DHS 1976 66.2 95.9 99.4 98.9 100.0 == -
Census 1976 51.1 88.0 95.9 97.5 98.0 98.1 98.3
Senegal DHS 1978 52.5 87.1 96.9 99.4 100.0 100.0 -~
WFS 1978 59.1 85.9 95.6 99.8 100.0 99.7 99.6
DHS 1976 49.0 87.4 98.1 99.3 100.0 -- &
Census 1976 38.6 76.1 92.3 96.9 97.3 97.5 97.6
Togo DHS 1981 40.1 81.8 97.0 97.3 99.6 100.0 --
Census 1981 43.3 81.8 94.0 96.6 97 .4 97.2 96.8
Zimbabwe DHS 1982 29.9 80.7 95.1 97.4 98.9 98.7 e
Census 1982 26.1 76.5 90.7 94.5 96.4 97.0 97.2
NORTH AFRICA
Morocco DHS 1982 21.3 63.1 85.6 93.5 98.0 98.5 99.0
Census 1982 18.5 59.6 83.0 93.6 97.9 99.0 99.2
DHS 1979 26.8 68.6 87.9 97.0 98.2 99.0 o
WFS 1979 21.3 63.1 86.6 95.7 98.9 98.7 99.2
Tunisia DHS 1984 7.3 45.0 80.2 93.2 95.9 93.4 99.9
Census 1984 6.7 41.0 75.4 90.3 96.2 97.8 98.4
DHS 1978 9.8 56.7 83.2 93.1 93.1 2l oc
WFS 1978 5.4 43.7 80.1 94.0 98.1 98.3 98.8
ASIA
Indonesia DHS 1985 24.6 73.0 90.8 96.6 97.5 98.7 98.8
SUPAS 1985 18.8 70.3 91.1 95.9 97.5 98.3 98.6
DHS, 1976 46.5 82.5 94.5 98.0 98.8 oo oG
WFS 1976 37.4 79.8 94.9 98.0 98.5 99.2 99.3
Sri Lanka DHSb 1981 12.7 45.7 72.7 86.6 93.2 96.7 S0
Census 1981 9.9 44.7 69.6 84.2 91.1 94.1 95.5
DHSb 1975 12.0 47.3 72.9 90.6 95.6 .- .-
WFS 1975 6.8 39.4 68.1 86.2 94.2 95.3 97.9
Thailand DHS 1984 17.4 55.7 79.5 88.0 92.0 95.8 96.1
SPC 1984 19.3 59.9 81.5 89.5 92.9 95.0 96.4
DHS 1980 19.0 60.1 81.6 90.2 95.2 96.1 Sk
Census 1980 16.7 56.5 79.1 88.2 92.7 94.7 95.9
LATIN AMERICA/CARIBBEAN
Brazil DHS 1980 18.8 59.7 82.3 91.2 93.5 -- S0
Census 1980 14.9 52.5 75.9 85.3 89.4 90.9 91.7
DHS 1976 18.0 56.7 82.4 ——er -
PNAD 1976 11.9 48.4 73.6 —87.0 —— —92.0 ——ro
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Table 2.5—Continued

bPate of Percentage of Women Ever Married at Age:
Recenstruc- -
Country Source tion 15-19 20-24 25-29 30-34 35-39 40-44 45-49
Colombia DHS 1980 20.6 59. 79.4 87.3 92.7 95.6 oS
CPS 1980 13.6 51. 74.9 82.7 88.5 91.9 93.5
DHS 1977 57.8 ?8.5 89.2 92.6 96.1 00
WFS 1977 15.1 56.0 77.7 88.6 87.7 91.2 90.9
Dominican
Republic DHS 1983 28.1 67.8 87.4 96.4 97.4 98.4 98.3
CPS 1983 24.6 67.8 88.9 96.8 98.6 99.2 99.1
DHS 1975 34.5 75.7 9.7 96.7 97.6 o0 e
WFS 1975 27.9 73.3 90.3 95.2 98.0 97.5 97.0
Ecuador DHS 1982 22.7 66.8 85.5 90.8 93.2 97.5 100.0
Census 1982 18.9 57.7 78.9 86.1 88.5 89.4 89.6
DHS 1979 25.8 66.2 85.1 89.8 95.2 98.4 --
WFS 1979 18.5 57.5 80.4 89.5 92.6 91.8 94.0
Guatemala DHS 1987 28.5 7.7 90.4 94 .1 95.6 96.8 .-
ENSD 1987 25.4 69.3 87.5 93.5 96.2 97.2 96.2
DHS 1981 39.4 78.1 90.0 94.5 96.2 L L
Census 1981 27.9 69.3 85.2 90.7 92.9 93.6 94.2
Mexico DHS 1980 26.8 64 .4 85.0 90.9 93.3 94.8 --
Census 1980 20.5 60.0 81.6 88.8 91.5 92.6 93.0
DHS 1976 28.7 68.3 84.3 92.3 93.8 -- oo
WFS 1976 19.2 65.6 84.9 91.2 94.5 93.9 95.3
Peru DHS 1981 18.9 58.9 83.1 93.6 95.7 95.6 -
Census 1981 14.5 51.1 75.0 85.5 89.6 90.9 91.5
DHS 1977 20.2 60.4 87.6 93.1 96.1 91.8 -
WFS 1977 14.0 51.7 76.7 89.1 91.7 94.9 94.8
Trinidad
& Tobago DHS 1980 28.5 70.7 91.4 94 .1 95.9 98.7 .-
Census 1980 11.5 53. 80.6 89.2 91.9 93.5 94.3
DHS 1977 2.1 70.8 87.7 96.3 98.2 o I
i 68.4 90.1 95.1 96.7 98.1 97.8

WFS 1977

CPS = Contraceptive Prevalence Surveys

ENSD = Encuesta Nacional Socio-Demogréfica

PNAD = Pesquisa Nacional por Amostra de Demicilios
SPC = Survey of Population Change

SUPAS = Intercensal Population Survey .

WFS = World Fertility Survey

a .
Java-Bali only

[+

d Women 30-39 years

Women 40-49 years

comparisons of the two youngest age groups in the 21
countries, the DHS estimate of the proportion of women
ever married is equal to or less than 5 percentage points
higher than the estimate from other data in twenty-one,
between 5 and 10 percentage points higher in twelve, more
than 10 percentage points higher in five, and less than the
other data source in four. In six countries—Burundi, Liberia,

Excludes approximately 14 peréent of the estimated 1986 total population

Peru, and Sri Lanka, Tunisia, and Zimbabwe—the difference
between the two sources is greater in age group 25-29 than
in either of the two younger age groups.

There is little evidence of large regional variations in the

magnitude of the differences between the two sources
except that, even excluding Trinidad and Tobago, the dif-
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ferences tend to be slightly larger in Latin America than
in Africa or Asia. In addition, while the average size of
the differential decreases across age groups in all three
regions, it decreases less in Latin America, suggesting that
the inclusion of informal unions in DHS surveys is a main
factor in the higher proportion of women ever married
reported in the surveys. A similar regional pattern was
described by Singh (1985) for the World Fertility Survey
(WFS) data.

For 15 countries, a comparison of DHS data with a second
(earlier) data source is shown in Table 2.5. As expected,
the discrepancies in the proportion of women ever married
between the DHS survey and the earlier source tend to be
greater than the differences between the DHS survey and
the more recent source. This is generally true, even when
the earlier source is a survey and the more recent source
is a census. Two exceptions to this pattern are Liberia and
Trinidad and Tobago. In Liberia, the differences between
the DHS survey and the 1974 census are smaller in every
age group except women 15-19, than the differences
between the DHS survey and the 1984 census. In Trinidad
and Tobago, the proportion of women ever married
reported in the DHS survey is significantly larger than that
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reported in the 1980 census, but slightly lower (except in
age group 15-197) than the proportion reported in the 1977
WES.

Overall, the proportion of women ever married reported in
the DHS surveys is reasonably consistent with the propor-
tions reported in other sources for women 25-49. A large
number of discrepancies appear in the two youngest age
groups and, in these cases, the DHS surveys usually show
a higher proportion of women ever married. There are
three likely reasons for the higher proportion of women
ever married in DHS surveys. First, in many cases,
especially when comparing DHS data with census data, the
more inclusive DHS definition of marriage affects the
number of women considered ever-married. Second, the
current proportion of women ever married reported in
other sources may be underestimated due to age misreport-
ing among young women. Finally, retrospective estimates
of the proportion of women ever married—constructed from
DHS data—may be too large, as a result of misreporting of
the date of union among young women and, in particular,
overestimation of the duration of marriage.

7 The DHS survey in Trinidad and Tobago included all women while the
WFS survey excluded women who were full-time students. The WES
restriction would be expected to increase the proportion of women ever
married, especially in the youngest age group; thus, when the DHS and
WES surveys are compared, the proportion of women ever married in age
group 15-19 is significantly lower in the DHS survey than in the WES
survey.



3 Date of First Birth

Age at first birth has been suggested as a more appropriate
indicator of the beginning of exposure to childbearing than
age at first union, especially in countries where informal
unions and premarital births are common. Information on
a woman’s childbearing history was gathered by two
procedures in the DHS surveys. First, each respondent was
asked about the number of sons and daughters she had
living with her, sons and daughters living elsewhere, and
sons and daughters who had died. Then she was asked to
provide a full live birth history in which the name, date of
birth, sex, survival status, and age at last birthday, or age at
death, was collected for each birth.

The intent of these detailed questions is to prompt the
woman to treport all the births she has ever had and
especially to remind her of births that occurred a long time
ago, as well as births of children who may have died early
in life. Age at first birth is calculated by subtracting the
woman’s birth date from the birth date of her first child.
Thus, the accuracy of information on age at first birth
depends on the accuracy of the respondents reporting of
both her own birth date and the birth date of her first
child.

When the date of birth of a woman’s first child is reported
inaccurately, it not only affects the calculation of her age
at first birth but also is likely to affect the accuracy of the
birth dates of subsequent children. Since the birth history
in DHS surveys begins with the first child, its placement in
time may affect the placement of following births, especially
when a woman is unsure of the exact birth date of her
children but is able to estimate the length of the birth
interval.

3.1 COMPLETENESS OF INFORMATION

The proportion of respondents in each survey who reported
the year and month of their first birth and the proportion
of cases for which some information was imputed is shown
in Table 3.1. As in the comparable table for date of first
union, the columns are ordered from left to right according
to the degree of imputation. Column one shows the
percentage of cases for which no imputation was performed.
Column two is the percentage of cases for which a year was
reported but a month was imputed. Column three indicates
the percentage of cases for which only the current age of

Table 3.1 Percent distribution of women who have ever given birth by completeness of information on date of first birth,
by age group, Demographic and Health Surveys, 1986-1989
Year and Month Year Reported, Age Reported, No Information
Reported, Month Year and Month Year and Month
Country No Imputation Imputed Imputed Imputed Total
SUB-SAHARAN AFRICA
Botswana
20-24 99.3 0.7 0.0 0.0 100.0
30-34 95.8 3.8 0.0 0.5 100.0
45-49 93.7 4.9 0.0 1.4 100.0
Total 97.0 2.3 0.2 0.5 100.0
Burundi
20-24 96.8 3.2 0.0 0.0 100.0
30-34 78.1 21.9 0.0 0.0 100.0
45-49 58.8 40.7 0.0 0.5 100.0
Total 79.0 20.9 0.0 0.1 100.0
Ghana
20-24 88.2 5.3 6.6 0.0 100.0
30-34 76.4 9.4 14.1 0.2 100.0
45-49 62.2 13.9 23.3 0.6 100.0
Total 77.6 9.7 12.6 0.1 100.0
Liberia
20-24 90.6 9.1 0.0 0.4 100.0
30-34 82.6 15.1 0.3 1.9 100.0
45-49 70.1 22.2 3.6 4.1 100.0
Total 84.0 13.4 1.0 1.6 100.0
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Table 3.1—Continued

Year and Month Year Reported, Age Reported, No Information
Reported, Month Year and Month Year and Month
Country No Imputation Imputed Imputed Imputed Total
Mali
20~24 41.8 29.5 20.8 8.0 100.0
30-34 27.8 35.0 24 .4 12.8 100.0
45-49 24.4 36.8 20.7 18.0 100.0
Total 33.3 31.5 23.8 1.4 100.0
Senegal )
20-24 86.0 13.7 0.0 0.3 100.0
30-34 70.0 29.0 0.0 1.0 100.0
45-49 59.9 39.7 0.0 0.4 100.0
Total 73.7 25.4 0.0 0.8 100.0
Togo
20-24 73.8 8.8 16.8 0.6 100.0
30-34 45.0 20.9 33.0 1.1 100.0
45-49 46.5 36.4 43.6 3.4 100.0
Total 51.3 19.1 28.4 1.1 100.0
Uganda
20-24 99.9 0.0 0.0 0.1 100.0
30-34 100.0 0.0 0.0 0.0 100.0
45-49 100.0 0.0 0.0 0.0 100.0
Total 100.0 0.0 0.0 0.0 100.0
Zimbabwe
20-24 99.8 0.2 0.0 0.0 100.0
30-34 99.5 0.4 0.0 0.2 100.0
45-49 98.9 0.7 0.0 0.4 100.0
Total 99.4 0.4 0.0 0.2 100.0
NORTH AFRICA
Morocco®
20-24 69.2 (22.9) 0.4 7.4 0.0 100.0
30-34 57.4 (30.3) 1.5 10.2 0.6 100.0
45-49 29.9 (43.5) 8.2 17.6 0.8 100.0
Total 53.5 (31.0) 3.2 11.6 0.6 100.0
Tunisia
20-24 97.5 2.1 0.0 0.5 100.0
30-34 96.9 1.7 0.4 1.0 100.0
45-49 87.9 7.4 1.1 3.5 100.0
Total 94.6 3.1 0.6 1.7 100.0
ASTA
Indonesia
20-24 93.4 6.6 0.0 0.0 100.0
30-34 83.1 16.6 0.2 0.1 100.0
45-49 61.7 38.2 0.0 0.1 100.0
Total 80.6 19.4 0.0 0.0 100.0
Sri Lanka
20-24 99.1 0.4 0.2 0.4 100.0
30-34 96.7 2.4 0.7 0.2 100.0
45-49 84.8 9.0 4.4 1.8 100.0
Total 94.9 3.2 1.3 0.6 100.0
Thailand
20-24 96.5 1.5 0.6 1.3 100.0
30-34 94.4 2.8 1.2 1.7 100.0
45-49 82.5 8.7 2.5 6.3 100.0
Total 92.2 3.7 1.4 2.7 100.0
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Table 3.1—Continued

Year and Month

Year Reported,

Age Reported, No Information

Reported, Month Year and Month Year and Month
Country No Imputation Imputed Imputed Imputed Total
LATIN AMERICA/CARIBBEAN
Brazil
20-24 99.6 0.4 0.0 0.0 100.0
30-34 98.1 1.0 0.9 0.0 100.0
40-44 96.5 1.5 1.7 0.2 100.0
Total 98.3 0.9 0.7 0.1 100.0
Colombia
20-24 99.7 0.3 0.0 0.0 100.0
30-34 99.0 1.0 0.0 0.0 100.0
45-49 97.1 2.9 0.0 0.0 100.0
Total 98.9 1.1 0.0 0.0 100.0
Dominican Republic
20-24 99.9 0.1 0.0 0.0 100.0
30-34 99.2 0.8 0.0 0.0 100.0
45-49 97.8 2.2 0.0 0.0 100.0
Total 99.0 1.0 0.0 0.0 100.0
Ecuador
20-24 98.4 1.4 0.2 0.0 100.0
30-34 96.7 2.5 0.6 0.2 100.0
45-49 89.5 7.2 2.2 1.1 100.0
Total 95.9 3.0 0.9 0.2 100.0
Guatemala
20-24 99.0 0.9 0.0 0.1 100.0
30-34 95.9 3.6 0.0 0.5 100.0
40-44 92.6 6.5 0.0 0.8 100.0
Total 96.6 2.9 0.0 0.4 100.0
Mexico
20-24 99.4 0.4 0.2 0.0 100.0
30-34 98.8 0.7 0.4 0.0 100.0
45-49 98.0 1.6 0.4 0.0 100.0
Total 98.8 0.9 0.2 0.0 100.0
Peru
20-24 99.3 0.7 0.0 0.0 100.0
30-34 99.0 1.0 0.0 0.0 100.0
45-49 98.7 1.3 0.0 0.0 100.0
Total 99.1 0.8 0.0 0.0 100.0
Trinidad & Tobago
20-24 100.0 0.0 0.0 0.0 100.0
30-34 99.8 0.2 0.0 0.0 100.0
45-49 97.0 2.7 0.0 0.4 100.0
Total 99.3 0.5 0.0 0.2 100.0

a :
Numbers in parentheses are percentage of women who reported a season and year.

the first born child was reported and the year and month
of the first birth were imputed based on that age. Column
four shows the percentage of cases for which no informa-
tion was provided and the year and month were imputed
based on surrounding events (e.g., age at first sexual
intercourse and date of second birth).

A much larger proportion of women provided a year and
month for their first birth than for their first union. In
only seven countries, predominantly in Latin America, did
more than 80 percent of ever-married respondents report
a year and month of first union. However, in 16 of the 22
countries more than 80 percent of respondents with at least
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one birth reported the year and month of their first birth
and in 14 of those countries, more than 90 percent of the
respondents gave a complete date. Furthermore, in those
fourteen countries, even among the oldest women, 90
percent reported a year and month for their first birth.
The date of first birth is obtained more frequently than the
date of first union for a number of possible reasons: it can
always be associated with a particular day while the mar-
riage process can extend over several months or years, it is
better documented (by birth certificates, school records, or
immunization cards), and it is the subject of more probing
during the interview.

More than 95 percent of the women in all the DHS surveys
in Latin America and the Caribbean provided a complete
date of first birth. Completeness of reporting drops off
somewhat in the Asian countries, where 80 to 95 percent
reported a complete date of first birth. In Africa, reporting
of complete dates was high in Botswana, Morocco,® Tunisia,
Uganda, and Zimbabwe, where nearly all women gave a
complete date of first birth.

In West Africa, many more women reported a complete
date of first birth than reported a date of first union. With
the exception of Mali and Togo, three-quarters of the
women in these countries provided a complete date of first
birth. The poorest reporting was in Mali, where only one-
third of the women reported both the year and month of
their first birth. In Togo one-half of the respondents gave
a complete date of first birth,

The proportion of birth dates not reported completely is
greatest for older women. The decrease in completeness of
reporting by age is especially large in the African datasets.
For example, 97 percent of women 20-24 in Burundi
reported a complete date of first birth compared with 59
percent of women 45-49. Similar declines for older women
are observed in Ghana, Liberia, Senegal, and in one Asian
country—Indonesia. Thus, age at first birth for older women
is more often determined on the basis of imputed data than
is the case for younger women.

Imputation of the month of first birth for more than 25
percent of cases occurred only in Mali and Senegal. It was
necessary to impute the year and month of first birth—based
on the current age of the child—in more than 10 percent of
cases in Ghana, Mali, Morocco, and Togo. In Mali, a date
of first birth was imputed in 11 percent of cases, based on
no information at all. In all of the other countries, there
was negligible imputation based on no information.

$In Morocco, 54 percent reporied a year and month and 31 percent
reported a season for the date of their first birth.

3.2 HEAPING

Birth dates are obtained by asking for both the year and
month of birth and the current age of the child (if living).
In addition to possible digit preference for year of birth,
the estimation of birth dates in the field may be expected
to result in heaping on years since first birth, i.e., the age
of the child, ending in zero or five.

Indices measuring heaping of the date of first birth for the
years 1960, 1965, 1970, 1975, and 1980 and heaping of
duration since first birth on durations of 5, 10, 15, 20, and
25 years ago are presented in Table 3.2. A value of 1.0
indicates no heaping on the specified year or duration,
while an index over 1.05 indicates significant heaping.

Table 3.2 Indices of heaping on year of first birth and
duration since first birth ending in 0 or 5,
Demographic and Health Surveys, 1986-1989

Year of Duration
First Since First
Country Birth Birth
SUB-SAHARAN AFRICA
Botswana 1.03 0.98
Burundi 1.05 1.01
Ghana 1.01 1.1
Liberia 1.20 1.13
Mali 1.00 1.04
Senegal 1.05 1.04
Togo 1.05 1.15
Uganda 1.04 1.02
Zimbabwe 1.05 0.89
NORTH_AFRICA
Morocco 1.16 0.93
Tunisia 1.03 1.00
ASIA
Indonesia 1.12 1.05
Sri Lanka 1.05 1.01
Thailand 0.98 1.06
LATIN AMERICA/CARIBBEAN
Brazil 0.96 1.01
Colombia 1.00 1.03
Dominican Republic 1.03 1.02
Ecuador 1.05 1.01
Guatemala 0.92 1.08
Mexico 1.01 1.05
Peru 0.97 1.08
Trinidad & Tobago 1.05 0.98
For year of first birth:
X

5
Index = Z
=1 (X)) + (X)) + X+ (Xjp) + (Xj42)

where i1 = 1960, iy = 1965, i3 = 1970, i4 = 1975, is = 1980,

X = pumber of women with first birth in year i.

Index for duration since first birth is identical except
il =5, i2= 10, i3= 15, i4=20, i5 =25,

X = number of women whose first birth occurred i years ago.



There is little evidence of heaping on calendar years ending
in zero or five except in Indonesia, Liberia, and Morocco
where the indices are 1.12, 1.20, and 1.16, respectively. In
no other country does the index exceed 1.05. The substan-
tial heaping in Liberia may be due to a tendency of inter-
viewers to push children out of the five-year reference
period used in determining eligibility for the detailed health
status questions in the individual questionnaire (see Arnold,
this volume). Since the survey was conducted in 1986,
information on health status should have been collected for
all children born since January 1981. By making some
children slightly older (i.e., born in 1980), the interviewer
could avoid having to ask the long series of questions. In
fact, heaping is most severe for the year 1980. Other
surveys conducted in 1986, however, do not show excessive
heaping or much evidence of birth displacement across the
five-year boundary.

The value of the index of heaping for duration since first
birth (or age of the oldest child) varies from 0.89 in

Zimbabwe to 1.15 in Togo. Aside from Togo, two addi-
tional countries have values greater than 1.10—Ghana and
Liberia. The indices for Guatemala and Peru suggest
heaping to a lesser degree.

3.3 TRENDS IN THE MEDIAN AGE AT FIRST
BIRTH

Table 3.3 shows the median age at first birth for cohorts
20-24 years through 45-49 years. In the absence of a
change in age at first birth, we would expect no change in
these values across cohorts. Recent increases in age at first
birth should be reflected in higher median ages for the
younger cohorts. A trend toward lower median age at first
birth is generally a result of the forward displacement of
births by older women, i.e., closer to the survey date than
actually occurred, in combination with accurate reporting by
younger women. The omission of early births by older
women would result in a similar pattern.

Table 3.3 Median age at first birth by age at the time of the survey, Demographic and Health Surveys, 1986-1989

Age at the Time of Survey

Country 20-24 25-29 30-34 35-39 40-44 45-49
SUB-SAHARAN AFRICA
Botswana 19.7 19.2 19.3 19.6 20.0 20.9
Burundi a 20.9 211 21.1 21.2 21.1
Ghana 19.9 20.0 19.2 19.5 18.8 19.3
Liberia 18.5 19.0 19.4 19.8 18.6 21.0
Mali 18.4 19.0 18.6 19.1 18.7 20.3
Senegal 19.0 19.0 19.0 18.7 18.7 19.2
Togo 19.5 19.2 18.8 19.5 19.2 20.0
Uganda 18.6 18.3 18.0 18.0 18.3 18.6
Zimbabwe a 19.5 19.4 19.8 19.2 19.7
NORTH AFRICA
Morocco a 22.4 21.3 21.0 20.1 20.0
Tunisia a 24.5 23.2 22.5 21.5 22.3
ASIA
Indonesia a 20.2 19.9 19.6 19.3 19.8
Sri Lanka a 24.7 24.2 24.9 23.1 21.9
Thailand a 23.0 22.7 22.3 22.2 21.6
LATIN AMERICA/CARIBBEAN
Brazil a 22.4 22.8 22.4 22.2 NA
Colombia a 21.6 21.9 21.6 20.8 21.0
Dominican Republic a 21.2 20.5 19.9 19.9 19.7
Ecuador a 20.7 21.0 21.2 21.1 21.6
Guatemala 20.0 19.7 19.7 20.1 20.2 NA
Mexico a 21.1 20.6 21.5 21.0 20.7
Peru a 21.4 21.4 21.2 20.8 20.5
Trinidad & Tobago a 22.2 21.9 21.6 21.1 20.5

NA = Not available

2 Fewer than half of the women in the age group have given birth by the lower limit of the age group.

61



The median age at first birth increases steadily from age
group 40-44 years to 20-24 years in the Dominican Repub-
lic, Indonesia, Morocco, Peru, Senegal, Thailand, Trinidad
and Tobago, and Tunisia. In addition, a recent increase in
age at first birth is indicated in Colombia, Ghana, Sri
Lanka, and Uganda. In Ecuador and Liberia, the trend is
toward decreasing age at first birth for younger cohorts. It
is unclear whether the latter is a real trend or whether
younger women have displaced their first birth backwards
and older women have displaced it forwards.

Half of the surveys show a greater age at first birth for the
oldest cohort (45-49 years) than for the next oldest cohort
(or cohorts). For example, in Liberia, women 45-49 years
had a median age at first birth more than two years older
than women 40-44 years; the difference in Mali is more
than one and one-half years. The only surveys in Africa
which do not show evidence of omission or forward dis-

placement of births by women in the oldest cohort are
Burundi and Morocco. Displacement of births by older
women is less severe in Asia and Latin America, occurring
only in Colombia, Ecuador, and Indonesia.

Overall, the data presented in Table 3.3 indicate that in a
number of DHS countries, particularly in sub-Saharan
Africa, the date of the first birth for older women is being
shifted closer to the time of the interview because of recali
error or omission of earlier births. Displacement is
generally restricted to women 40-49, however, and thus
predominantly affects the estimation of trends in age at first
birth and fertility for periods 15 or more years before the
survey.

Figure 3.1 presents a comparison of median age at first
birth in the. DHS and WEFS surveys in 13 countries (for the
same age cohorts). The medians for age at first birth match

Figure 3.1 Median age at first birth, selected WES and DHS surveys, by age at the time of the DHS survey
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Figure 3.1—Continued
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Figure 3.1—Continued

LATIN AMERICA/CARIBBEAN
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match less well, overall, than the medians for age at first
marriage (shown in Figure 2.1). In Indonesia, Morocco,
and Senegal, the two curves are similar for younger women,
becoming less consistent for older cohorts. In Ecuador, the
surveys show opposite trends while in Peru and Trinidad
and Tobago, there is a gap of more than one year between
the youngest comparable age cohorts. In Colombia, the
Dominican Republic, Sri Lanka, and Thailand the match
between curves is very close.

3.4 PROPORTION OF WOMEN WHO HAD A FIRST
BIRTH AT AGES 15-19 AND 20-24

As in the case of age at first marriage, it is generally not
possible to obtain a median age at first birth for women
under 25. The quality of data on first births for young
women is examined in Table 3.4, which shows the propor-
tion of women 15-19 and 20-24 who ever had a birth at the
time of the survey and 5, 10, and 15 years prior to the
survey. The proportions would be expected to decrease or
to remain stable over time. A trend towards increases in
recent years—which would indicate earlier childbearing
among young women—is questionable.

The proportion of women 15-19 who ever had a birth
decreases steadily (or with minor deviation) in 6 of the 11
African surveys, all of the Asian surveys, and 4 of the 8
surveys in Latin America and the Caribbean. Among the
remaining countries, there is no change in Brazil and
Trinidad and Tobago, the pattern is erratic in Botswana,
Colombia, Guatemala, Senegal, and Togo, and in Liberia
and Mali, the proportion of women 15-19 who ever had a
first birth increases from the distant to the recent past.
The latter pattern could result from an increasing omission
of early births among successively older cohorts of women,
or from the displacement of early birth dates closer to the
date of the interview.

In a number of countries, there is apparent omission or
displacement of first births among women 20-24, 15 years
before the survey. This may occur because data on births
to women 20-24 are obtained from slightly older
women—those 35-39 at the time of the survey—than the data
on first births at age 15-19 (fifteen years ago), which was
collected from women 30-34 at the time of the survey. The
proportion of women who had a birth at age 20-24 fifteen
years ago is smaller than that 10 years ago in every sub-
Saharan country except Senegal and Uganda. The propor-
tion also decreases among older women in Guatemala,
Mexico, and Sri Lanka.



Table 3.4 Percentage of women who ever had a birth at ages 15-19 and 20-24, for selected years prior to the survey,

Demographic and Health Surveys, 1986-1989

Percentage Who Ever Had a First Birth Among
Women 15-19, For Selected Years Before the Survey

Percentage Who Ever Had a First Birth Among
Women 20-24, For Selected Years Before the Survey

Country 0 5 10 15 0 5 10 15
SUB-SAHARAN AFRICA
Botswana 23.5 22.0 26.3 19.7 74.6 81.5 79.7 76.9
Burundi 3.2 7.7 1.2 9.2 55.2 62.2 60.2 58.6
Ghana 19.3 19.7 20.7 23.9 72.1 70.5 74.7 71.9
Liberia 37.2 35.3 31.5 27.8 80.7 78.1 68.5 65.2
Mali 44.5 38.3 30.4 33.8 82.4 78.4 79.6 72.7
Senegal 26.1 29.8 28.4 29.0 73.6 7.9 75.9 76.0
Togo 21.4 27.2 24.7 29.4 74.0 75.3 80.0 72.4
Uganda 30.3 33.9 35.8 37.7 83.3 81.1 82.5 84.2
Zimbabwe 16.3 21.3 25.5 25.1 71.2 78.1 79.0 72.4
NORTH AFRICA
Morocco 5.0 8.6 11.3 15.1 35.1 48 55.2 57.7
Tunisia 2.1 3.6 3.5 5.3 28.7 33.1 43.9 471
ASIA
Indonesia 9.0 17.8 22.7 25.0 55.4 65.7 67.2 68.6
Sri Lanka 3.5 4.9 6.1 6.3 33.2 36.5 37.5 35.3
Thailand 7.8 9.0 9.2 8.9 40.2 46.3 47.9 49.6
LATIN AMERICA/CARIBBEAN
Brazil 10.4 1.0 11.0 9.3 50.7 48.5 45.2 47.9
Colombia 10.5 14.3 13.5 16.1 49.8 54.8 53.1 55.8
Dominican Republic 13.9 15.6 19.2 20.5 53.7 57.0 61.3 66.2
Ecuador 14.0 16.0 17.4 15.2 54.1 61.5 58.9 59.1
Guatemala 19.7 24.5 23.6 24 .7 66.6 71.4 68.9 68.3
Mexico 14.0 16.7 18.4 20.4 53.0 58.4 62.4 57.2
Peru 10.8 12.3 14.8 15.5 47.0 56.2 57.5 57.5
Trinidad & Tobago 1.0 12.9 12.5 11.8 46.4 49.8 51.9 53.7

3.5 INTERVAL BETWEEN DATE OF FIRST UNION
AND DATE OF FIRST BIRTH

The percent distribution of the interval between first union
and first birth (first birth interval) is shown in Table 3.5.
Column one presents the proportion of first birth intervals
which were negative, i.e., the first birth occurred prior to
the union. A large proportion of negative first birth
intervals may imply that first unions of brief duration were
omitted or that dates of first union were displaced forward
in time. Although it is also possible that some births were
displaced backward in time, the evidence so far on displace-
ment of births suggests that first births tend to be reported
as occurring later than the true date, rather than earlier.

In countries where short, informal unions are common,
large numbers of premarital births should probably not be
viewed as an indication of misreporting.

The percentage of first births occurring prior to the first
union ranges from zero in Morocco to 51 percent in
Botswana. However, in each of the regions, the percentage
of premarital first births is less wide-ranging and is general-
ly consistent with accepted social practices: 12-24 percent

in sub-Saharan Africa (Botswana and Burundi being the
exceptions), under 3 percent in North Africa and Asia, and
4-25 percent in Latin America and the Caribbean.

In Botswana, teenage pregnancies are fairly common and
the percentage of premarital births is more than twice as
high as any other country. The high level of premarital
pregnancies is probably related to the fact that there is
little pressure on women to enter a union because of
pregnancy. Similar social practices may also explain the
high level of premarital births in Liberia and Togo (relative
to the other sub-Saharan surveys).

Column four of Table 3.5 contains the percentage of first
birth intervals which were longer than three years. Even
in countries with moderate levels of contraceptive use, it is
expected that the majority of first births will occur within
three years of the beginning of the union. This would be
especially true for countries with low levels of contracep-
tive use or little use of contraception for spacing early
births., Thus, long first birth intervals may indicate that
misreporting of the date of first birth or first union has
occurred.
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Table 3.5 Percent distribution of the interval between
first union and first birth, Demographic and
Health Surveys, 1986-1989

Months Between First
Union and First Birth

Negative
Country Interval 0-7 8-35 36+ Total
SUB-SAHARAN AFRICA
Botswana 50.9 7.9 33.3 8.0 100.0
Burundi 4.0 13.2  73.6 9.2 100.0
Ghana 11.8 14.4 62.0 11.8 100.0
Liberia 24.1 12.7 38.6 24.6 100.0
Mali 14.0 10.8 37.5 37.7 100.0
Senegal 14.5 13.0 48.7 23.8 100.0
Togo 21.9 17.9  46.3  13.9 100.0
Uganda 14.4 11.9  64.7 9.1 100.0
Zimbabwe 16.9 17.7 57.3 8.1 100.0
NORTH AFRICA
Morocco 0.0 3.4 71,7 24.9 100.0
Tunisia 2.3 9.8 74.0 13.9 100.0
ASIA
Indonesia 1.3 5.6 70.0 23.1 100.0
Sri Lanka 2.3 6.4 81.4 9.9 100.0
Thailand 0.3 1.9 85.0 12.9 100.0
LATIN AMERICA/CARIBBEAN
Brazil 8.8 16.7 66.5 10.7 100.0
Colombia 11.8 12.1 68.8 7.4 100.0
Dominican Rep. 4.1 9.9 70.9 15.2 100.0
Ecuador 11.3 12.7 66.9 9.2 100.0
Guatemala 6.3 12.0 73.6 8.1 100.0
Mexico 8.2 13.4 69.5 8.8 100.0
Peru 14.6 19.3  59.9 6.2 100.0
Trinidad & Tob. 6.4 10.6 64.7 18.3 100.0

A large proportion of long first birth intervals (i.e., more
than 15 percent of the intervals are longer than three
years) occur in the Dominican Republic, Indonesia, Liberia,
Mali, Morocco, Senegal, and Trinidad and Tobago. In
Liberia, Mali, and Senegal this could be due to subfecundity
in the first few years of marriage, due to the young age of
women at marriage. A relatively high level of contraceptive
use among women in union with no births is consistent
with long first birth intervals in Trinidad and Tobago. For
the remaining countries, the Dominican Republic, Morocco,
and Trinidad and Tobago, the large proportion of long first
birth intervals suggests the possible omission of early births,
as well as forward displacement of births.



4 Age at First Sexual
Intercourse

All ever-married women were asked the age when they first
had sexual intercourse. Additionally, never-married women
were asked if they ever had sexual intercourse; those
replying affirmatively were also asked the age when they
first had sexual relations. The question on age at first
sexual intercourse was eliminated from the questionnaire in
four countries: Morocco, Tunisia, Senegal, and Sri Lanka.

41 COMPLETENESS OF INFORMATION

As only age and not date of first intercourse was collected,’
there is no comparable analysis on the completeness of
reporting of year and month, as was presented for first
union and first birth. Instead, the analysis looks at the
percentage of cases for which the data were missing or for
which a special code was present indicating that the
respondent refused to answer the question (on age at first
intercourse) or responded "don’t know." Despite concerns
of some researchers and survey staff that questions on
sexual intercourse would make respondents uncomfortable
and would be difficult for them to answer, it was found that
among women interviewed in DHS surveys, who had had
sexual intercourse, only a few did not provide their age at
their first sexual intercourse.

The highest levels of non-response were found in Brazil
and Mali; however, the percentage of cases without data in
these two countries is only 2.4 and 2.7 percent, respectively.
In four other surveys, between 1 and 2 percent of the
women did not respond, and in the remaining 12 surveys in
which the question was included, less than 1 percent of
women did not answer the question. While this does not
address the validity of the responses, it does show that in
general women were willing and able to answer the
question.

42 TRENDS IN THE MEDIAN AGE AT FIRST
SEXUAL INTERCOURSE

The expected trend in the median age at first sexual
intercourse is difficult to predict. In settings where sexual
intercourse occurs, or is expected to occur, exclusively

% 1n two countries, Brazil and Guatemala, women under 25 were also
asked the month and year they first had sexual intercourse.

within marriage, the trend in the median age at first sexual
intercourse should approximate the trend in age at first
marriage. In countries where informal unions or early
temporary unions prior to the first stable union are
common, however, the trend in age at first sexual inter-
course may be different from the trend in age at first
marriage.

In the African countries, the trend in age at first sexual
intercourse across cohorts tends either to be flat or to show
a slight increase (Table 4.1). The one exception is Zim-
babwe, which shows a fairly consistent trend toward
increased age at first sexual intercourse from the oldest to
the youngest cohorts. For three countries with data
indicating an increase in age at marriage—Ghana, Liberia,
and Uganda—the trend in age at first sexual intercourse
across cohorts is much flatter than the trend for age at first
union. For example, in Liberia, the median age at first
union increases 2.2 years between women 40-44 and women
20-24 at the time of the survey, but the increase in age at
first sexual intercourse was only 0.3 years.

In the countries of Latin America and the Caribbean, the
pattern is somewhat irregular. Only the Dominican Repub-
lic and Peru show a substantial increase in age at first
sexual intercourse, and both countries also show a sig-
nificant increase in age at marriage. In the two Asian
countries (Indonesia and Thailand), a trend toward in-
creased age at first sex parallels increased age at marriage.

An abrupt rise in the median age at first sexual intercourse
among the oldest women does not occur to any appreciable
extent, in contrast to the findings for age at first union and
first birth. Perhaps, the memory women have of their first
sexual intercourse is sharper than either the memory of
when they first began living with a partner or when they
had their first birth (though this seems unlikely). In most
societies, established norms exist regarding the appropriate
age at which women may begin to have sexual relations.
It is impossible to know to what degree this norm deter-
mines actual behaviour, though it is likely that there is a
considerable amount of correlation.

43 INTERVAL BETWEEN AGE AT FIRST SEXUAL
INTERCOURSE AND FIRST UNION

The average gap across all age groups between the median
age at first sexual intercourse and the median age at first
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Table 4.1
Surveys, 1986-1989

Median age at first sexual intercourse, by age of woman at the time of the survey, Demographic and Health

Age of Woman at the Time of Survey

Country 20-24 25-29 30-34 35-39 40-44 45-49
SUB-SAHARAN AFRICA
Botswana 17.3 17.2 17.3 17.2 17.3 18.1
Burundi a 19.2 19.3 19.3 19.4 18.8
Ghana 16.7 16.6 16.3 16.5 16.4 16.5
Liberia 15.5 15.5 15.4 15.4 15.2 15.4
Mali 15.9 15.8 15.6 15.6 15.6 15.7
Togo 16.5 16.3 16.0 16.7 16.4 17.1
Uganda 15.9 15.6 15.6 15.8 15.4 15.3
Zimbabwe 18.3 17.5 17.3 17.4 16.7 16.9
ASIA
Indonesia 19.6 18.1 17.7 17.0 16.7 16.8
Thailand a 21.0 20.6 20.5 20.4 19.7
LATIN AMERICA/CARIBBEAN
Brazil a 19.9 20.6 20.4 19.9 NA
Colombia a 19.6 19.7 19.4 19.0 18.7
Dominican Republic 19.5 18.9 18.2 17.8 17.5 17.7
Ecuador 19.9 18.6 19.1 19.0 19.1 19.1
Guatemala 18.4 18.1 17.9 17.8 18.4 NA
Mexico a 19.8 19.0 20.0 19.5 18.9
Peru a 19.3 19.2 18.9 18.7 18.3
Trinidad & Tobago 19.3 19.5 19.2 19.1 18.8 18.2

gA = Not available

Fewer than half of the women in the age group have had sexual intercourse by the lower limit of the age group.

marriage ranges from zero in Mali to 6.3 years in Botswa-
na. In the African countries where the question on age at
first sexual intercourse was asked, the gap is generally
between 1 and 2 years, except in Burundi where it is 0.3
years. The interval is close to zero in Indonesia and Thai-
land, and between 1 and 1.5 years in the Latin America and
Caribbean region. Given differential patterns of union
formation in the three regions, these differences appear to
be reasonable. However, this consistency does not always
hold at the individual level.

Table 4.2 shows the distribution of women by the length of
the interval between age at first sexual intercourse and age
at first union. The large proportion of women reporting
that they had sex prior to their first union may indicate
that reliance on the date of first union to capture all
regular sexual exposure is insufficient. A further purpose
of examining this distribution is to detect an indicator of
the internal consistency of the data—the percentage report-
ing an age at first sexual intercourse subsequent to age at
first union.

In the African countries, the percentage of women report-
ing an age at first sexual intercourse one Or more years
prior to their age at first union ranges from 12 percent in
Mali to 67 percent in Botswana. The figure for Mali is
suspiciously low. As seen in Table 3.5, 14 percent of all
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births occurred and an additional 11 percent were conceived
prior to the date of the first union, yet only 12 percent of
women reported premarital sex. This inconsistency suggests
considerable inaccuracy in the reporting of either age at
first sexual intercourse or age at first union.

The percentage of cases where age at first sexual inter-
course exceeds the age at first union by one or more years
is between 10 and 14 percent in every African country,
except Burundi (19 percent).” Burundi also has a much
lower proportion of premarital births than the other sub-
Saharan African countries. Some explanations for this
phenomenon are that age at first union was misreported as
occurring at too young an age, reported age was converted
incorrectly to a date in the field, or women tended to
overestimate their age at first sexual intercourse.

In Indonesia and Thailand, more than 85 percent said they
first had sex in the same year that their first union began.
Very few reported having had sex before their first union,

1 In some countries (e.g., Mali and Tunisia), it is common to formalize
a marriage contract prior to the couple living together. Although respon-
dents were asked to report the date they started living with their first
husband or partner, some women may have reported the date the marriage
was contracted rather than the date cohabitation with the husband began.
In most of the countries in which this type of misreporting would be a
factor, however, the question on age at first sex was not asked.



Table 4.2
Health Surveys, 1986-1989

Percentage distribution of the interval between first sexual intercourse and first union, Demographic and

Age at FSI Age at FSI Age at FSI Age at FSI
Less Than tess Than Age at FSI Greater Than Greater Than
Age at First Age at Same as Age at First Age at First Cannot Don't Know/
Union by First Union Age at Union by Union by More Be Calgu- Refused/
Country 4+ Yrs. by 1-3 Yrs. First Union Exactly 1 Yr. Than 1 Yr. lated Missing Total
SUB-SAHARAN AFRICA
Botswana 38.8 28.4 14.6 8.4 3.3 6.4 1.2 100.0
Burundi 3.3 16.1 60.3 18.1 1.0 1.0 0.1 100.0
Ghana 16.7 42.5 26.1 9.0 3.8 1.8 0.1 100.0
Liberia 24.6 33.5 28.3 5.9 (A 0.0 3.4 100.0
Mali 3.0 9.0 66.0 7.1 4.4 7.7 2.8 100.0
Togo 18.0 46.2 24.2 8.6 0.9 1.3 0.8 100.0
Uganda 16.2 36.9 32.8 13.1 0.8 0.0 0.2 100.0
Zimbabwe 12.6 34.3 40.3 9.3 1.1 2.1 0.3 100.0
AS1A
Indonesia 0.2 2.5 88.6 3.2 4.5 0.0 1.0 100.0
Thailand 0.6 3.1 86.7 6.2 2.8 0.0 0.5 100.0
LATIN AMERICA/CARIBBEAN
Brazil 8.0 22.6 57.8 4.4 0.8 4.3 2.3 100.0
Colombia 10.0 30.4 49.9 8.7 1.0 0.1 0.0 100.0
Dominican Rep. 2.6 15.5 77.1 4.4 0.3 0.1 0.0 100.0
Ecuador 7.4 21.0 68.9 1.0 0.3 1.3 0.0 100.0
Guatemala 4.7 20.4 57.4 10.6 0.8 5.0 1.1 100.0
Mexico 4.4 15.8 54.6 16.6 7.4 0.0 1.2 100.0
Peru 10.8 34.0 52.1 2.8 0.2 0.2 0.0 100.0
Trinidad and Tob. 6.5 17.6 57.7 14.8 1.5 1.3 0.6 100.0

FSI = First sexual intercourse

a . . . . . .
In some countries, if the age at first sexual intercourse was more than one year greater than the age at first birth,

age at first sexual intercourse was changed to code 97 (inconsistent data).

Where the code 97 appears, it is impossible

to calculate the interval between age at first sexual intercourse and age at first union.

while 8 to 9 percent gave an age at first sexual intercourse
subsequent to their age at first union.

In Latin America and the Caribbean, 50 percent or more
of women reported that they first had sex in the same year
they began their first union. The percentage reporting that
they had sex for the first time one or more years before
their first union ranges from 18 percent in Dominican
Republic to 45 in Peru.

The percentage who reported an age at first sexual inter-
course a year or more after their age at first union is
substantial in some of the countries in Latin America and
the Caribbean, reaching 11 percent in Guatemala, 16
percent in Trinidad and Tobago, and 24 percent in Mexico.
The magnitude of the inconsistency is greatest in Mexico
where 7 percent of the women gave an age at first sexual
intercourse two or more years subsequent to their age at
first union. Mexico is the only country which did not ask
women to report their age at first union in cases where
they could not provide the year. As a result, the date of
first union may have been estimated by interviewers (and
respondents) more frequently than in other countries, which

may, in turn, have generated a greater number of inconsis-
tencies:

The relatively high percentages of women reporting that
they first had sex a year or more after the start of their
first union indicates that either age at first sexual inter-
course or date of (or age at) first union were frequently
reported inaccurately. The fact that the majority of the
inconsistent responses fall within one year of being consis-
tent suggests that the inconsistency may arise when a
woman reports that she first had sex when she got married
and the interviewer either incorrectly estimates the respon-
dent’s age at first sexual intercourse from her date of
marriage (e.g., by subtracting the year of marriage from the
interview year without taking account of the respondent’s
month of birth or the month of the interview) or incorrect-
ly works out the date of first union based on the age
provided by the respondent. In fact, in 13 of the 18
countries included in Table 4.3, the percentage of respond-
ents whose age at first sexual intercourse is a year or more
subsequent to their age at first union is greater for women
who reported a year of marriage than for those who
reported an age.
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Table 4.3

Percent distribution of women who have ever given birth by the interval between first sexual intercourse and

first birth, Demographic and Health Surveys, 1986-1989

Age at FSI Age at FSI Age at FSI Age at FSI
Greater Than Same as or Less Than Less Than
Age at First 1 Yr. Greater Age at First Age at First Don't Know/
Birth by More Than Age at Birth by Birth by Refused/
Country Than One Year First Birth 1-3 Yrs. 4+ Yrs., Missing Total
SUB-SAHARAN AFRICA
Botswana 6.1 15.32 57.0 20.6 1.0 100.0
Burundi 1.1 18.5 69.5 10.7 0.1 100.0
Ghana 1.9 8.9a 60.8 28.4 0.1 100.0
Liberia 0.1 131 43.0 40.2 3.6 100.0
Mali 8.5 14.78 41.7 32.1 2.9 100.0
Togo 1.5 15.9 50.9 31.0 0.7 100.0
Uganda 0.0 12.4 64.7 22.6 0.2 100.0
Zimbabwe 2.2 14.8 65.8 16.9 0.4 100.0
ASIA
Indonesia 0.0 9.1 7 15.0 1.1 100.0
Thailand 0.6 13.9 75.5 9.4 0.5 100.0
LATIN AMERICA/CARIBBEAN
Brazil 4.8 8.62 69.5 14.7 2.4 100.0
Colombia 0.5 14.3 70.8 14.3 0.0 100.0
Dominican Rep. 0.1 9.82 76.6 13.4 0.0 100.0
Ecuador 1.4 11.49 73.6 13.5 0.0 100.0
Guatemala 5.5 11.32 71.6 10.6 1.1 100.0
Mexico 2.2 26.8 61.8 8.1 1.2 100.0
Peru 0.2 11.48 75.0 13.3 0.0 100.0
Trinidad and Tob. 1.6 11.28 67.0 19.7 0.5 100.0

FSI = First sexual intercourse

a - - . . . .
The "rule of one" was applied: if the age at first sexual intercourse was greater than the age at first birth by one year,
the age at first sexual intercourse was decreased by one year, and there are no cases where the age at first sexual inter-

course is exactly one year greater than age at first birth.

44 INTERVAL BETWEEN AGE AT FIRST SEXUAL
INTERCOURSE AND FIRST BIRTH

The percent distribution of the length of intervals between
age at first sexual intercourse and age at first birth is
shown in Table 4.3. In most countries, age at first birth
was checked against age at first sexual intercourse during
secondary editing. If the age at first sexual intercourse was
found to be greater than the age at first birth by one year,
the age at first sexual intercourse was decreased by one
year to make it consistent; thus, it is impossible to detect
the extent to which this type of error occurred. If the age
at first sexual intercourse was found to be greater than the
age at first birth by more than one year, age at first sexual
intercourse was changed to code 97 (inconsistent data).!
These latter cases appear in column one of Table 4.3. The

' In most surveys, age at first sex was used as a constraint on the imputa-
tion of both date of first union and date of first birth in cases where no
other information was available. Thus, the number of cases imputed on
the basis of no information (see Table 2.1 and Table 3.1) will affect the
proportion of inconsistent responses.
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percentage of cases in which the respondent reported an
age at first sexual intercourse more than one year greater
than her age at first birth ranges from zero in Indonesia
and Uganda to 8.5 percent in Mali. Between 3 and 6
percent of cases have this type of inconsistency in Botswa-
na, Brazil, and Guatemala. In the remaining countries, 2
percent or fewer of the respondents reported an age at first
sexual intercourse two or more years subsequent to their
age at first birth.”

2 The proportion of cases in which the age at first birth was four or more
years greater than the age at first sexual intercourse is also shown in Table
4.3. As previously mentioned, in countries with low levels of contraceptive
use or little use of contraception for spacing early births, long first birth
intervals may indicate misreporting. The detection of misreporting in these
data is difficult, however, because the countries in which contraceptive use
is very low (mainly in sub-Saharan Africa) are also those in which the
interval between first sexual intercourse and first birth (i.e., the first sex-
first birth interval) is long, as a result of subfecundity following early
initiation of sexual relations. In fact, there is a strong negative association
in these data between age at first sexual intercourse and the percentage of
first sex-first birth intervals of more than three years (R* = .70).



5 Summary and Conclusions

The intent of collecting information on age at first union,
age at first birth, and age at first sexual intercourse is to
identify the beginning of the reproductive period in wom-
en’s lives. In this report, we have examined the quality of
this information in DHS surveys. The techniques used to
detect deficiencies in the data include internal consistency
checks, the evaluation of indicators of completeness of
reporting and of heaping, and comparison of DHS data
with data from other sources. The analysis has revealed
some obvious deficiencies in the data, but it should be
noted that the structure of this comparative analysis pre-
cludes detailed country-specific evaluation and comparison
of DHS data with all available data sources. A summary
of the data quality indicators by country is presented in
Table 5.1.

An evaluation of the completeness of reporting of the date
of first union shows that the extent to which respondents
reported a month and year for this event varies between
regions, with the most complete reporting in Latin America
and the least complete in West Africa. The completeness
of reporting also decreases with increasing age of the
respondent. Nevertheless, in all of the surveys at least
three-quarters of the women provided either a date of or
age at first marriage.

Heaping on calendar years and durations since first mar-
riage ending in zero or five was also examined. About half
of the countries show some evidence of heaping on calen-
dar years of first union. In general, more countries show
heaping on calendar years than on durations since first
marriage ending in zero or five and this problem is most
apparent in the surveys in Latin America. However, Libe-
ria shows evidence of significant heaping on both calendar
years and durations of first marriage.

The magnitude of misreporting of the date of first union
was investigated by looking at the patterns of median age
at marriage across age cohorts. As expected, for age
groups 20-24 through 40-44, the median age at marriage
either decreases or remains stable in most surveys. There
is evidence, however, of an appreciable amount of forward
displacement of the date of first ynion in the oldest age
cohort in most of the surveys. There is also some evidence
of misreporting of age or marital status among the youngest
women (primarily women 15-19). In several surveys, the
current proportion of women ever married in this age
group is low enough to suspect that age and marital status
interact to cause the misclassification of a substantial
proportion of young women. In particular, if the ages of
young married women are overstated and the ages of young
unmarried women are understated, the proportion of wom-

en ever married in the youngest age groups will be under-
estimated. There are indications that this has occurred in
Burundi, Colombia, Guatemala, Indonesia, and Togo.

Comparison of the proportion of women ever married in
DHS surveys and other sources, by age, generally shows a
higher proportion married at all ages in the DHS surveys,
but especially in the younger age cohorts. The data suggest
that DHS surveys have obtained levels of coverage of first
unions that are at least as complete, and in some cases
more complete, than other sources. Nevertheless, the large
discrepancies at ages 15-19 and 20-24 between DHS data
and other sources in some countries are consistent with the
underestimation of the proportion of women ever married
in these age groups in other sources (a problem evident in
DHS surveys as well, as noted above), and misporting of
marriage dates among recently married women in the DHS
SUIveys.

The evaluation of the quality of data on age at first birth
parallels the evaluation of age at first marriage. A greater
proportion of women were able to give a complete date of
first birth than were able to give a complete date of first
marriage. In 16 of 22 countries, more than 80 percent of
respondents supplied a month and year of first birth.
Heaping of dates of first birth on calendar years or dura-
tions ending in zero or five is less problematic than for
dates of first union. Indonesia and Morocco show evidence
of significant heaping on preferred calendar years while in
Ghana and Togo there is noticeable heaping on duration
since first birth. In Liberia, heaping on both calendar years
and duration since first birth is severe.

In eight surveys, the median age at first birth increases
steadily from age group 40-44 years to 20-24 years and a
recent increase in age at first birth is indicated in four
other surveys. In two countries, the trend is toward de-
creasing age at first birth for younger cohorts, suggesting
some backward displacement of first births by younger
women and forward displacement by older women. In
more than half of the surveys, an increase in the median
age at first birth among the oldest women indicates that
forward displacement of the date of first birth, or omission
of early births, has occurred. Omission or displacement of
early births can also be seen in a comparison of the pro-
portion of women who had a birth at age 20-24, at the
time of the survey and 5, 10, and 15 years prior to the
survey. This problem is most evident in sub-Saharan
Africa.

Figure 5.1 shows a comparison of the medians for age at
first sexual intercourse, age at first union, and age at first
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Table 5.1

Ssummary of data quality indicators, Demographic and Health Surveys, 1986-1989

Data Quality Indicators
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FIRST MARRIAGE
Years and/or Month Imputed >30 %

Index of Heaping on Year >1.05
Index of Heaping on Duration >1.05

Median Age at Marriage for Women
45-49 >40-44 by 0.5+ Years

Recent Accelerated Decline in
Proportion Married at Age 15-192

Erratic Trend in Median Age at
Marriage for Age Groups 20-24
Through 40-44 YearsP

FIRST BIRTH
Year and/or Month Imputed >30%

Index of Heaping on Year >1.05
Index of Heaping on Duration >1.05

Median Age at First Birth for Women
45-49 >40-44 by 0.5+ Years

Recent Accelerated Decline in
Proportion Who Ever Had a Birth
at age 15-192

Erratic Trend in Median Age at First
Birth for Age Groups 20-24 Through
40-44 Years

AGE AT FIRST SEXUAL INTERCOURSE

Age at First Sex is Greater Than Age
at First Union Among More Than 10%
of Ever-Married Women

Age at First Sex is 1+ Years Greater
Than Age at First Birth Among More
Than 5% of Women Who Ever Had a
First Birth

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

I = Indeterminate
NA = Not Applicable

8percentage decline from 5 years prior to the survey to the time of the survey is at least double the percentage change from

10 to 5 years prior to the survey.

Bpattern of two or more changes, 0.5 or more years, in opposite directions.
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Figure 5.1 Median age at first sexual intercourse, first union, and first birth, Demographic and Health Surveys, 1986-

1989
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Figure 5.1—Continued
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Figure 5.1—Continued

ASTA

Indonesia

Medlan Age
25

23

21

19

17

15 T T T T T
20 25 30 35 40 45 50

——8ex —+ Birth ¥ Union I

Sri Lanka

Median Age
25

23

21

19

17

15 T T T T T
20 25 30 35 40 45 50

—— Birth ¥~ Union I

Thailand

Median Age
26

23

21

19

17

1 5 T T T T T
20 25 30 as 40 45 50

——8ex —+Birth ¥ Union

LATIN AMERICA/CARIBBEAN

Brazil

Median Age
26

23

21

19

17

15 T T T T T
20 26 30 35 40 45

—— 8ex —+—Birth ¥ Union I

Colombia

Median Age
26

50

23

21

19

17

1 5 T T T T T
20 25 30 35 40 45

——8ex —+Birth ¥ Union I

Dominican Republic

Median Age
25

&0

23

21

19

17

16 T T T T T
20 25 30 35 40 46

——8ex —+ Birth ¥ Unlon I

50

75



Figure 5.1—Continued
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birth, for successive cohorts of women within each DHS
dataset. This comparison shows how irregularities in one
indicator are echoed in the others. For most of the coun-
tries, the indicators all increase or decrease about the same
amount or stay constant. Some countries, notably Mexico
and Togo, show a similar erratic pattern across age groups
for age at first sexual intercourse, union, and birth. How-
ever, in Liberia, Uganda, and Trinidad and Tobago, the
indicators do not share the same pattern. Age at first
union and age at first birth show opposite trends in Libe-
ria. In Uganda, age at first union and age at first birth,
but not age at first intercourse, appear to have increased,
lengthening the interval between the initiation of sexual
intercourse and entry into a union. Possible underlying
causes of this pattern, and other problems with the Liberia
data, are discussed in more detail in the following para-
graphs. In Trinidad and Tobago, the age at first sexual
intercourse and union have remained constant but the age
at first birth has increased steadily. Uganda and Trinidad
and Tobago may be examples of countries in which women
are postponing unions and/or births without changing their
behavior in regards to initiating sexual relationships. These
cases also demonstrate the value of using age at first sexual
intercourse, rather than age at first union, as an indicator
of the beginning of exposure to the risk of pregnancy.

The consistency of the data on age at first intercourse, age
at first union, and age at first birth at the individual level
is evaluated by examining the length of the intervals be-
tween these events. The percentage of negative first birth
intervals ranges from zero in Morocco to 51 percent in
Botswana. The percentages are highest in sub-Saharan
Africa, lowest in North Africa and Asia, and moderate in
Latin America and the Caribbean. These percentages are
generally consistent with the proportion of women who
report having sexual intercourse a year or more before their
first marriage. Relatively large percentages of women
report having sex for the first time a year or more after the
start of their first union but the majority of these responses
fall within one year of being consistent.

There are a few surveys with specific deficiencies which
merit mention. The completeness of reporting of first
unions and first births is significantly lower in Mali than in
any other country. Only 6 percent of women reported a
year and month of marriage and only 33 percent reported
a year and month for their first birth. The substantial
amount of imputation which was necessary in Mali suggests
that caution should be used in relying on these data.

Information about age at first marriage and age at first
birth for Liberia show a significant amount of heaping both
on calendar years and durations. There is also some evi-
dence that first marriages were displaced forward in the
oldest cohort—or that there is some omission of first births

among older women—and that first births were displaced
forward by the oldest cohorts and backward by the youngest
cohorts. Thus, trends over time in age at first marriage
and age at first birth are likely to be distorted.

The data on first marriage in Botswana should also be
mentioned. The percentage of first births which occurred
prior to first marriage is very high in Botswana and it is
the only country in which the median age at first marriage
exceeds the median age at first birth. This is not necessari-
ly an indication of deficiencies in the data, however. Stable
sexual relationships that do not involve cohabitation are
common in Botswana and many women have children in
such unions. The data indicate that almost half of the
women who reported themselves as never or formerly
married were sexually active in the month before the inter-
view (Lesetedi et al., 1989). Thus, in Botswana, the infor-
mation on age at first intercourse is a better indicator of
the beginning of exposure to childbearing than age at
marriage.

Apart from the specific problems mentioned above, the
evaluation suggests overall that the quality of the data on
first union and first birth for women 20 to 44 is satisfactory
in most of the surveys. A complete analysis of trends
across age cohorts is difficult, however, due to misreporting
in the oldest and youngest cohorts.

An important finding that emerged from this evaluation is
that it is feasible to collect information on age at first
sexual intercourse. The level of non-response to this
question is very low and where responses are inconsistent
with age at first union it seems likely to be the result of
interviewer miscalculation rather than respondent misre-
porting. These data can be improved by reducing the
extent to which interviewers calculate the age at first inter-
course based on the date of first marriage. The level of
inconsistency between age at first marriage and age at first
intercourse could be reduced by the addition of a code—in-
dicating that the respondent had sexual intercourse for the
first time when she got married—to the question on age at
first intercoursc.

The information on age at first sexual intercourse also
shows that in many countries there is a considerable a-
mount of exposure to childbearing before the first union.
In addition, trends in the age at which women are first
exposed to the risk of pregnancy do not always parallel
trends in the age at which women first enter a union. This
information should be useful in analyses of age-specific
fertility and marital fertility.

To improve the quality of data on date of first union it is

recommended that the data collection procedures be modi-
fied slightly. Specifically, it is recommended that the data
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be collected parallel to information on the respondent’s age
and birth date: each ever-married respondent is first asked
her age (in completed years) at the time she began living
with her first husband or partner; then, she is asked to
provide the year and month she began living with him. As
in the case of the respondent’s age and birth date, the
interviewer should be instructed to compare and correct the
two pieces of information if they are inconsistent. Obtain-
ing both date of and age at first marriage should also
improve the quality of the data on age at first intercourse,
since it will be easier for interviewers to calculate the
correct age from responses such as, "I first had sex a year
before I got married." The complexity of the calculation
required of the interviewer in this case is obviously greater
than in the case of the respondent’s age and birth date.
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Careful training of interviewers will be necessary and some
inconsistencies will undoubtedly remain in the question-
naires. Field editors and supervisors should be responsible
for resolving these inconsistencies.

The magnitude of the data deficiencies highlighted in this
report vary between regions and countries. Many of the
surveys in Latin America, Asia, and North Africa exhibit no
serious problems. Some of the surveys conducted in sub-
Saharan Africa also appear to be relatively free of signifi-
cant omission of births and misreporting of dates. Further-
more, improvements in the reporting of date of first mar-
riage and age at first sexual intercourse can be achieved by
implementing the procedures outlined above.
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1 Introduction

Demographic estimates have improved immeasurably over
the last several decades with improvements in survey design
and demographic techniques. The latest innovations in
survey research techniques and in demographic measure-
ment have been incorporated in the Demographic and
Health Surveys (DHS). Nevertheless, all survey data con-
tain both sampling errors and non-sampling errors that can
affect demographic estimates. This report focuses on non-
sampling errors in DHS birth history data and their impact
on current and past fertility estimates.

Reliable fertility estimates require complete and accurate
reporting of the total number of women of childbearing age
and the total number of children they have had. Informa-
tion on the date of birth of the women and their children
must also be accurately recorded. Fertility estimates may
be affected by underreporting (or, less likely, overreporting)
of the number of women or children, as well as a variety
of errors regarding date of birth or age. This assessment
of the quality of birth history data focuses on data that are
relevant to the estimation of fertility rates. The report by
Rutstein and Bicego in this volume evaluates errors in age
reporting for women of childbearing age, and the reports
on mortality (Sullivan et al.) and age at first birth (Blanc

and Rutenberg) herein also contain information relevant
to the assessment of birth reporting in DHS surveys.

The objectives of this evaluation are to examine a number
of possible errors in DHS birth history data, assess the
impact of these errors on fertility rates, and suggest ways
of reducing or eliminating these problems in the future,
The recommendations proposed entail modification of the
DHS questionnaires, interviewer training, field procedures,
and standard tabulations.

The first section examines the completeness of information
on children’s dates of birth and ages and the use of
imputation when such information is incomplete or
inconsistent. The next sections explore several types of age
misreporting including age heaping and miscalculation or
displacement of the date of birth. This is followed by a
discussion of the possible underreporting of births. The
final section compares DHS fertility estimates with es-
timates from other sources for overlapping periods. The
overall conclusion is that the quality of the birth history
data is generally good but that minor changes in survey
methods could result in improvements in the estimation of
fertility.
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2 Completeness of Reporting
of Children’s Birth Dates

One way of evaluating the accuracy of information on
children’s birth dates is to examine how completely these
dates were reported in the DHS birth histories and how
many children were missing information that had to be
imputed. Respondents were asked to give the year and
month of birth of each of their children and, in addition,
to supply the current age of each living child. When
complete information on year and month of birth was not
reported, the dates were assigned by imputation.! First, a
logical range of possible values was constructed for each of
these births and then a value was randomly assigned to
produce a uniform distribution within that range. Partial
information about the date of birth (such as the year of
birth or the child’s current age) was used to set strict
constraints on the logical range of birth dates,

Additional constraints were imposed by assuming a mini-
mum time gap between various events or activities. For
example, births had to be at least seven months apart and
a woman must have reached at least a minimum age
(usually 12 years old) before having her first birth.
Moreover, it is assumed that no child can be born less than
seven months after a woman’s age at first sex or at any
time after the date of conception of a current pregnancy or
after the date of sterilization, if any. Another set of con-
straints is imposed if responses are recorded for sections
of the questionnaire that are limited to children of par-
ticular ages, such as health questions or height and weight
measurements.  Finally, ancillary information may be
considered in the imputation process, such as the duration
of contraceptive use, breastfeeding, postpartum amenorrhea,
or abstinence. The imputation program has evolved during
the course of the DHS surveys, so the procedures may
differ slightly in different countries. The basic design,
however, follows the process outlined above,

For each birth in the data file there is a date flag indicating
whether or not the case was imputed and the type of
information on which the imputation was based. Table 2.1
summarizes data on the completeness of information about
the date of birth and age of each child. The interviewers
or supervisors may have "imputed" some date of birth
information in the field, when it was not provided by the
respondent, but the extent of that practice is unknown,
Table 2.1, therefore, includes only information on imputa-
tion carried out by computer.

! For a complete description of imputation procedures, see the DHS data
processing manual (Institute for Resource Development, 1989).
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Information on date of birth was recorded most completely
in Latin America and the Caribbean, where 94-99 percent
of all births did not require imputation. Even when the
birth information was incomplete, it was usually only the
month of birth that was missing. Virtually all of the cases
in that region included information on either the year of
birth or the current age of the child (or both). In Asia,
the completeness of birth information varies greatly.
Reporting deficiencies were substantial in Indonesia where
23 percent of births required some imputation. In Sri
Lanka and Thailand, on the other hand, imputation was
required for less than 10 percent of all births,

The situation in Africa also varies greatly. Botswana,
Tunisia, Uganda, and Zimbabwe had levels of completeness
of information comparable to Latin America, whereas
Burundi and Morocco, and all the countries in West Africa,
had substantial deficiencies in reporting of birth dates. The
worst case was Mali where nearly two-thirds of the births
required some imputation and 9 percent of the births had
no information at all, either for the date of birth or the
child’s age. Even in Mali, however, more than 90 percent
of children had at least a year of birth or age recorded.
Therefore, if the partial information provided was reliable,
the imputed dates of birth of these children should be
accurate to within 12 months of their true dates of birth.

Overall, the completeness of reporting of children’s birth
dates is much better in DHS surveys than in comparable
surveys carried out by the World Fertility Survey (WFS) in
the same countries (see Table 2.1). The only exceptions
are Morocco, where the completeness of reporting was
similar in the two surveys, and Senegal, where the excep-
tionally high rate of completeness in WFS is an artifact of
special data collection procedures. In Senegal, an age-event
chart was used to record all births and interviewers were
forced to impute the dates of an unknown number of births
in the field (Chidambaram and Sathar, 1984).

The degree of improvement between WES and DHS was
dramatic in several countries in which the percent of
children with imputed birth dates dropped by 15 or more
percentage points. There are many possible reasons for
this improvement. First, as levels of educational attainment
improve, women are more likely to know the birth dates of
their children. Second, in many societies, better knowledge
of ages may be related to modernization and an increased
emphasis on ages and timing of events in general. Finally,
pressure was put on DHS interviewers to obtain a date of



Table 2.1 Percent distribution of children born to survey respondents by completeness of information on date of birth and
age of children, Demographic and Health Surveys, 1986-1989

Age Reported,

No Imputation Year and Age Year Reported Year and Other
Reported, Month Month Month Partial Al
Country DHS WFS Imputed Imputed Imputed Information Imputed Total
SUB-SAHARAN AFRICA
Botswana 96.3 2.6 0.3 0.1 oo 0.7 100.0
Burundi 78.6 13.7 7.4 a a 0.2 100.0
Ghana 75.3 63.5 2.8 6.8 0.1 14.8 0.2 100.0
Liberia 83.7 8.2 5.4 1.1 1.2 0.5 100.0
Mali 34.9 oG 14.0 5.7 36.3 9.2 100.0
Senegal 76.5 99.0 14.3 8.6 oG == 0.6 100.0
Togo 50.0 5.2 12.6 311 a 1.1 100.0
Uganda 99.9 a a a a a 100.0
2Zimbabwe 99.4 0.1 0.2 0.1 oo 0.2 100.0
NORTH AFRICA
Morocco 57.1 59.7 2.2 1.0 0.7 38.6 0.5 100.0
Tunisia 94.8 70.4 1.3 1.8 0.7 = 1.4 100.0
ASIA
Indonesia 77.2 46.5 16.2 6.6 a a 0.1 100.0
sri Lanka 92.2 73.4 4.0 0.9 2.0 o 0.8 100.0
Thailand 90.9 84.2 2.4 1.8 1.9 00 3.1 100.0
LATIN AMERICA/CARIBBEAN
Brazil 96.7 o0 2.2 oc 0.2 0.9 100.0
Colombia 97.9 90.9 1.1 1.0 oG S0 o0 100.0
Dominican Republic 98.0 91.0 1.1 1.0 S5 s o3 100.0
Ecuador 94.2 78.5 4.7 5 1.0 o 0.2 100.0
Guatemala 96.2 1.3 2.3 0.1 0.1 0.2 100.0
Mexico 98.4 NA 1.4 50 0.2 SC a 100.0
Peru 97.9 93.1 0.4 1.5 0.1 o0 oG 100.0
Trinidad & Tobago 99.0 94.5 0.2 0.5 0 a 0.3 100.0

Note: All figures are for DHS surveys except column 2.
NA = not available

2 Less than 0.05 percent

Source: Chidambaram and Sathar (1984:31), Sepulveda (1984:13), Goldman et al. (1985:40), United Nations (1987:25).

birth for each child even if the respondent could not easily
supply that information at first. Interviewers were required
to check birth certificates or immunization records, if
possible, or to try to determine a child’s date of birth by
comparison with firm dates for other children in the house-
hold. The interviewer’s manual tells the interviewer that
"You must enter a year [of birth], even if it is just your
best estimate" (Institute for Resource Development,
1987:42). Because many DHS questions are asked only
about children born after a specified date, special emphasis
was placed on determining the date of birth in the field.
All of these factors facilitated more complete reporting of
birth dates in DHS than in WFS; however, it is not
possible to compare the accuracy of the reported birth
dates in the two sets of surveys.

Although the completeness of information on birth dates
varies considerably from one country to another, the

pattern of differentials according to the characteristics of
respondents and their children is strikingly similar across
countries (see Tables 2.2-2.4). Reporting of birth dates is
less complete among older women and for births that
occurred further in the past. In addition to the difficulty
women may have remembering details about births that
occurred many years ago, the reporting of those births is
probably less complete because of the relatively low level
of education of older respondents and because a larger
proportion of early births did not survive. The relationship
between completeness of reporting and education and child
survival is shown in Tables 2.3 and 2.4, respectively.
Completeness of reporting is positively related to education
in every country. The reporting of dates of birth of
children is complete or nearly complete among women with
more than a secondary school education in every country
except Burundi and Morocco. There is also a notable
difference in all countries in the completeness of reporting
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Table 2.2 Percentage of children with complete information on year and month of birth by number of years since birth of
child, Demographic and Health Surveys, 1986-1989

Number of Years Since Birth of Child

Country 0 1 2 3 4 5-9 10-14 15-19 20+

SUB-SAHARAN AFRICA

Botswana 99.9 99.6 99.2 98.9 98.9 97.2 9% .4 93.6 92.2
Burundi 99.8 97.3 95.0 92.4 85.1 77.3 69.7 67.1 60.1
Ghana 96.6 92.0 87.1 85.6 81.2 4.4 72.0 66.1 62.1
Liberia 94.6 89.4 91.4 85.4 86.6 84.2 81.8 77.4 74.9
Mali 751 58.3 45.3 44.9 40.2 31.0 27.3 27.2 22.0
Senegal 99.0 97.0 93.5 91.5 90.9 78.8 66.0 61.3 57.6
Togo 86.1 82.6 76.1 67.4 58.9 49.9 40.8 33.8 22.3
Uganda 99.9 100.0 99.9 100.0 100.0 99.9 99.9 99.6 100.0
Zimbabwe 100.0 100.0 99.6 99.8 9.7 99.4 99.5 99.2 98.6
NORTH AFRICA
Morocco 91.8 83.2 72.0 72.5 67.3 60.7 53.3 46.0 35.9
Tunisia 9 98.0 97.3 98.3 97.4 95.4 94.7 93.5 88.5
ASIA
Indonesia 98.7 94.1 91.4 88.2 88.3 82.0 76.4 71.6 61.0
sri Lanka 100.0 99.7 99.3 98.7 98.4 93.5 92.0 91.3 81.9
Thailand 99.5 98.1 96.9 95.8 96.5 93.8 90.7 88.9 82.1
LATIN AMERICA/CARIBBEAN
Brazil 99.5 99.0 99.5 98.7 99.1 96.5 96.0 95.6 91.8
Colombia 100.0 99.6 98.7 99.3 99.7 98.6 97.4 97.0 96.6
Dominican Republic  100.0 99.9 99.7 99.6 99.3 98.2 97.6 96.9 96.8
Ecuador 98.9 98.4 98.8 97.2 96.9 94.9 93.7 91.6 88.3
Guatemala 99.9 99.5 98.8 98.5 97.4 96.5 94.9 93.3 91.4
Mexico 99.9 99.8 99.5 99.1 98.9 98.9 98.7 98.0 96.0
Peru 100.0 99.8 99.2 99.2 98.8 98.2 97.5 97.8 96.1
Trinidad & Tobago 100.0 100.0 100.0 100.0 99.5 99.5 99.3 98.9 97.1

of living and dead children. A simple (unweighted) average  complete reporting is nearly universal. Interestingly, there
of the completeness of reporting in DHS countries shows  is virtually no difference in the completeness of reporting
that the year and month of birth are reported for 88.2  for male and female children. Where a difference exists,
percent of living children and only 70.0 percent of dead  female children usually have a slight edge, perhaps because
children. Reporting is also more complete in urban areas  they are more likely to survive than males.

than in rural areas in every country except Uganda, where



Table 2.3 Percentage of children with complete information on year and month of birth by age and education of mother,
Demographic and Health Surveys, 1986-1989

Age of Mother Education of Mother

Country 15-24 25-34 35+ None Primary Secondary Higher
SUB-SAHARAN AFRICA

Botswana 99.1 97.5 94.5 90.5 99.3 99.9 100.0
Burundi 96.8 85.1 71.8 77.3 83.2 97.5 76.2
Ghana 89.4 80.3 69.9 67.2 83.9 97.5 100.0
Liberia 91.5 86.3 79.3 80.2 90.9 96.3 99.2
Matli 49.8 39.5 28.6 32.4 54.9 92.8 (100.0)
Senegal 90.1 81.3 69.3 73.9 92.1 98.3 100.0
Togo 77.0 59.1 40.6 41.2 71.8 96.3 (100.0)
Uganda 99.9 100.0 99.8 99.9 99.9 100.0 (100.0)
Zimbabwe 99.8 99.6 99.2 98.3 99.7 99.9 100.0
NORTH AFRICA

Morocco 69.0 64.0 52.2 52 84.6 97.1 93.9
Tunisia 96.9 96.7 93.6 98.5 99.6 99.2
ASIA

Indonesia 93.0 85.5 70.1 60.8 80.5 95.6 98.6
Sri Lanka 99.1 95.9 89.7 78.8 89.7 97.6 99.3
Thailand 96.2 95.3 88.0 79.5 92.4 97.7 97.9
LATIN AMERICA/CARIBBEAN

Brazil 99.3 97.2 95.8 92.1 97.3 100.0 100.0
Colombia 99.1 98.7 97.3 95.5 97.9 99.5 100.0
Dominican Republic 99.9 98.9 97.0 94.1 98.1 100.0 100.0
Ecuador 98.4 96.8 91.7 82.9 95.1 98.9 99.8
Guatemala 99.2 96.8 94.8 94.0 98.6 99.4 100.0
Mexico 99.2 99.2 97.7 95.6 99.1 100.0 100.0
Peru 99.4 98.9 97.3 93.9 98.8 99.9 100.0
Trinidad & Tobago 99.9 99.7 98.4 95.5 98.8 99.7 100.0

Note: Figures in parentheses are based on fewer than 25 cases.
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Table 2.4 Percentage of children with complete information on year and month of birth by selected background character-
istics, Demographic and Health Surveys, 1986-1989

Survival Status

of Child Residence Sex of Child
Country Dead Living Urban Rural Male Female
SUB-~SAHARAN AFRICA
Botswana 90.4 96.7 98.6 95.5 96.1 96.4
Burundi 61.4 82.8 87.8 78.2 78.5 78.6
Ghana 59.3 78.2 82.9 72.2 75.3 75.4
Liberia 72.3 87.5 88.7 80.4 83.4 83.9
Mali 26.2 38.8 47.9 30.9 35.0 34.7
Senegal 61.6 81.2 88.2 70.3 76.2 76.8
Togo 26.5 55.3 67.5 44,2 50.7 49.3
Uganda 99.7 99.9 99.8 99.9 99.9 99.9
Zimbabwe 96.7 99.7 99.9 99.2 99.4 99.5
NORTH AFRICA
Morocco 28.5 62.0 77.7 44.5 57.2 57
Tunisia 70.4 97.8 96.9 92.5 94.6 95.1
ASIA
Indonesia 54.3 81.1 86.3 73.8 6.8 77.6
Sri Lanka 70.8 93.5 96.2 91.5 92.1 92.4
Thailand 43.6 95.0 91.1 90.9 90.5 91.4
LATIN AMERICA/CARIBBEAN
Brazil 78.0 99.0 97.0 96.1 96.1 97.3
Colombia 87.7 98.8 98.3 97.4 97.9 98.0
Dominican Republic 91.6 98.8 98.7 97.1 97.8 98.2
Ecuador 73.3 97.0 97.6 90.8 93.9 94.5
Guatemala 81.5 98.5 97.8 95.5 96.2 96.2
Mexico 89.9 99.3 99.2 98.2 98.3 98.5
Peru 89.2 99.3 99.3 96.2 98.1 97.8
Trinidad & Tobago 86.9 99.6 99.1 99.0 99.0 99.0




3 Displacement of Children’s
Birth Dates

The DHS questionnaire contains many questions on fertility
planning, health, and breastfeeding that are asked only
about children who were born after a fixed cut-off date
(usually January of the fifth year before the year of inter-
view). Interviewers who want to decrease their workload
may be inclined to change the birth dates of selected
children so that the children will not be included in those
sections of the questionnaire. This is particularly likely to
occur if the respondent is unable to give an exact year of
birth for all her children. Even when the date of birth is
reported, however, interviewers may change the year of
birth to avoid asking a large number of questions. This
displacement problem is likely to increase in the second
phase of the DHS program (DHS-II), since the sections of
the core questionnaire that depend on children’s year of
birth are longer than in the previous core questionnaire.
When displacement occurs, various estimates of fertility and
mortality may be biased. It is difficult to avoid the prob-
lem entirely, but some measures to reduce its effects are
outlined below.

3.1 DESCRIPTION OF THE PROBLEM

In the 22 DHS countries included in this report, an average
of 43 questions about the last child were included in the
sections with a filter for the date of birth of the child. In
the same sections, an average of 29 questions were included
for each of the previous children. The total number of
such questions for previous children ranged from 13 in
Liberia to 49 in Sri Lanka. Of course, every one of these
questions is not asked about each eligible child, but in most
cases, at least half of the total number of such questions
would have to be asked. Moreover, interviewers are
required to fill in, for each eligible child, a substantial
amount of information from earlier questions. Therefore,
interviewers can save time and effort by not including a
child in these sections.

The problem is likely to be compounded in DHS-II because
the new core questionnaire has additional questions that
depend on a child’s date of birth (see Table 3.1). For
example, for the last birth since the cut-off date, the DHS-
I1 B-core questionnaire (designed for use in low contracep-
tive prevalence countries) had more than twice as many
questions as the DHS-I B-core questionnaire, plus about 10
more additional pieces of information that needed to be
filled in by the interviewer. For previous births (which are
more likely to be transferred out of these sections), the
pretest questionnaire also had twice as many questions plus

Table 3.1 Number of questions in the DHS-1 and DHS-II
core questionnaires that depend on children's

year of birth, Demographic and Health Surveys

Questions Questions
About About
Last Previous
Questionnaire Birth Births
DHS-1 model “B" questionnaire
Questions asked of respondents 22 20
Other information filled in 17 17
by the interviewer
Total 39 37
DHS-1 model "B" questionnaire
with additional health questions
Questions asked of respondents 32 29
Other information filled in 18 17
by the interviewer
Total 50 46
DHS-11 model "BY questionnaire
Questions asked of respondents 72 55
Other information filled in 28 23
by the interviewer
Total 100 78

6 more additional pieces of information than the DHS-I
B-core questionnaire. Also, the extra burden of placing
some of the information on the specially-designed DHS-II
calendar (in countries in which the calendar is used) may
further encourage interviewers to exclude children from the
health and breastfeeding sections of the questionnaire. In
the pretest in Trinidad and Tobago, the section of the
questionnaire on health and breastfeeding, which is restrict-
ed to children born between January 1984 and July 1989,
required a median of 13 minutes of interview time for
women with one child born in that period, 21 minutes if
there were two eligible children, and 26 minutes if there
were three eligible children (Blanc et al., 1989). Therefore,
interviewers could save a considerable amount of time and
effort by moving children out of the eligible period. After
the pretest, seven additional questions were added to that
section of the core questionnaire, so the incentive for
displacing births will be even greater than before. It should
be noted that the displacement of birth dates in DHS-I was
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not strongly related to the exact number of questions asked
about recent births, but the relationship was sufficiently
strong to indicate the likelihood of greater problems in
DHS-IL

3.2 EVIDENCE FOR THE DISPLACEMENT OF
BIRTH DATES

It is difficult to measure the extent of displacement
precisely, but examination of the year of birth distributions
of children helps to identify countries in which displace-

ment is a significant problem. Table 3.2 shows the annual
number of births recorded in the year of the survey and in
the nine years before the survey. Children born in the fifth
year prior to the survey are the oldest children included
in the health, breastfeeding, and fertility planning sections
of the questionnaire. That is, the column "five years prior
to the survey” contains all of the children born in the ear-
liest 12 months included in those sections. If births are
being incorrectly transferred from that year to the previous
year, then a shortage of births should be evident in that
column and an excess of births should appear in the next
column.

Table 3.2 Number of births by calendar years prior to the survey, Demographic and Health Surveys, 1986-1989

Years Prior to the Survey®

Country 0 1 2 3 4 5 6 7 8 9
SUB-SAHARAN AFRICA
Botswana 593 681 594 630 600 627 742 559 641 567
Burundi 361 869 805 762 734 669 880 736 635 597
Ghana 241 888 850 843 787 791 782 688 713 707
Liberia 477 1296 942 1002 984 778 1216 916 843 741
Mali 182 841 625 623 660 597 763 804 698 670
Senegal 159 937 857 848 869 794 921 899 797 702
Togo 164 674 654 570 655 534 665 656 543 512
Ugandab 1006 1075 1027 982 899 881 932 736 861 743
2Zimbabwe 549 685 715 639 722 697 712 582 666 572
NORTH AFRICA
Morocco 667 1250 1211 1223 1262 1190 1339 1353 1250 1141
Tunisia 221 932 856 893 942 861 945 879 874 808
ASIA
Indonesia 1385 1442 1644 1842 1744 1991 1864 2028 1876 1750
Sri Lanka 106 788 799 794 839 810 892 921 838 848
Thailand 215 748 801 661 781 769 812 837 901 745
LATIN AMERICA/CARIBBEAN
Brazil 363 639 663 753 737 730 763 611 681 574
Colombia 435 558 548 513 577 556 577 584 540 495
Dominican Republic 706 943 815 909 902 862 822 904 816 770
Ecuador 82 678 622 562 546 664 634 687 586 603
Guatemala 871 919 926 892 937 835 1041 889 840 734
Mexico 326 1237 1064 1191 1090 1145 1069 1131 1109 1048
Peru 529 597 621 637 686 677 679 613 667 599
Trinidad & Tobago 188 386 390 405 404 n 410 387 356 323

aBirths are for calendar years for all countries with a January cut-off date for the fertility planning and health and
For Mali, Senegal, Tunisia and Togo, which had different cut-off dates,
births are for 12-month periods starting in March, April, May and June, respectively.

breastfeeding sections of the questionnaire.

b
For Uganda and Zimbabwe, zero years prior to the survey refers to 1988.
2 children in Zimbabwe who were born in January 1989.

The table excludes 8 children in Uganda and



The first two columns of Table 3.3 show the relationship
between births in the fifth and sixth years prior to the sur-
survey and the average number of births in the preceding
and succeeding years. The value of these "birth year ratios”
(which are similar to age ratios) would be expected to be
approximately 100 in the absence of birth year displace-
ment, heaping on particular years of birth, or erratic annual
changes in the total number of births. Displacement would
be suspected if the value of the ratio in column one of
Table 3.3 is substantially less than 100 and/or if the value
of the ratio in column two is substantially more than 100.

There is little evidence of displacement in most of Asia,
Latin America, and the Caribbean, except for Guatemala
and (to a lesser extent) Trinidad and Tobago. On the
other hand, displacement is present in the majority of
African countries. The most severe problem is in Liberia

where more than 200 births may have been transferred
from 1981 to 1980. Botswana, Burundi, Mali, and Togo
also appear to have a substantial displacement problem. A
smaller degree of displacement is evident in Morocco,
Senegal, Tunisia, Uganda, and Zimbabwe. In two countries
with displacement (Liberia and Senegal), the sixth year
prior to the survey is 1980, which may receive extra births
because of heaping on year of birth. For 1970, however,
no similar heaping was found for births in Senegal and no
heaping was found in Liberia for living children, who
account for most of the displacement. The shortage of
births five years before the survey is shown graphically in
Figure 3.1 for the three countries in which displacement
was most severe (Burundi, Guatemala, and Liberia). For
comparative purposes, Figure 3.1 also includes data for
Colombia, a country in which no displacement is evident.

Table 3.3 Birth year ratios by survival status of births, Demographic and Health Surveys, 1986-1989

Centered on Period:

Centered on Period 5
Years Before the Survey

5 Years Before 6 Years Before Dead Living
Country the Survey the Survey Children Children
SUB-SAHARAN AFRICA
Botswana ' 93.4 125.1 66.7 95.1
Burundi 82.9 125.3 85.7 82.5
Ghana 100.8 105.7 107.3 99.7
Liberia 70.7 143.6 71.2 70.6
Mali 83.9 108.9 62.5 91.2
Senegal 88.7 108.8 83.1 90.0
Togo 80.9 111.8 61.8 84.5
Uganda 96.2 115.3 84.9 98.9
Zimbabwe 97.2 111.3 126.0 95.1
NORTH AFRICA
Morocco 91.5 105.3 95.7 91.0
Tunisia 91.3 108.6 81.4 92.0
ASIA
Indonesia 110.4 92.8 113.8 110.0
Sri Lanka 93.6 103.1 75.7 9% .4
Thailand 96.5 101.1 114.3 95.6
LATIN AMERICA/CARIBBEAN
Brazil 97.3 113.8 73.2 99.9
Colombia 96.4 101.2 106.1 95.7
Dominican Republic 100.0 93.1 72.0 103.2
Ecuador 112.5 93.9 93.2 114.4
Guatemala 84.4 120.8 7.7 86.1
Mexico 106.1 93.9 101.4 106.2
Peru 99.2 105.3 80.5 101.7
Trinidad & Tobago 91.2 108.2 33.3 93.8
Bx

Note: The birth year ratio x years before the survey =

where By = number of births x years before the survey.

-5(By.1 *+ Byt1)

x 100,
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Figure 3.1—Number of births by calendar year, selected Demographic and Health Surveys, 1986-1987
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It might be expected that displacement would be more
common for living children than for dead children since
more questions are asked about living children. The
opposite is true, however, in most countries (see the last
two columns of Table 3.3). In the majority of countries
with a displacement problem, the problem is greater for
dead children than for those who are living. Moreover,
displacement of dead children is evident in some countries
that do not exhibit any displacement of living children (for
example, the Dominican Republic and Peru). Three
reasons may be suggested for the prevalence of displace-
ment for children who have died. First, interviewers may
be embarrassed to ask a series of detailed questions about
children who are no longer living. Therefore, the incentive
to transfer deceased children across the birth date cut-off
may be high even though fewer questions would need to be
asked about such children. Second, information on the
date of birth is likely to be less precise or less certain for
dead children so that interviewers have more leeway in
estimating their dates of birth. Finally, when the year of
birth is unknown for a child who died, the data entry and
imputation programs generally assume that the child is too
old to be included in the health and breastfeeding section
of the questionnaire unless the respondent had a previous
birth that is eligible for those sections. This problem is
described more fully in the article on mortality in this
volume.
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3.3 IMPLICATIONS

The effect of displacement of birth dates on demographic
estimates depends on both the magnitude of the displace-
ment problem and the type of displacement that occurs. If
interviewers are simply moving births backwards in time by
a few months, the impact will be smaller than if they are
moving them back a whole year. The data are inconclusive
on this point. It should be noted, however, that almost all
countries with substantial displacement have much less
distortion in their single year of age distributions than in
their single calendar year of birth distributions. This would
seem to indicate that much of the transference across
calendar years is taking place within a single year of age.
Displacement of this type will have less impact on many
demographic measures.

Demographic rates will not be affected unless a child is
transferred across the same boundary that is used for
reporting those rates. In the DHS surveys, fertility rates
are most commonly reported for each five-year period
before the interview date and for the two most recent
three-year calendar periods before the survey (where the
most recent period includes fertility in the year of the
survey plus the three full years before the survey). Dis-
placement out of the fifth calendar year before the survey
will have no effect on fertility estimates for any of the



three-year periods. Significant displacement, however, will
cause fertility to be underestimated in the most recent five-
year period and overestimated in the preceding five-year
period.

This effect is particularly noticeable in surveys with field-
work in the early months of the year. The timing of the
survey is important because children born in the earliest
year of eligibility are either four or five years old at the
time of the survey. The nature of displacement, then,
depends on what proportion of children are age four and
what proportion are age five before any displacement takes
place. For surveys conducted early in the year, the majority
of these children are four years old and their age is likely
to be changed to five. For surveys conducted late in the
year, the majority of these children are five years old and
their age is likely to be changed to six. Therefore, displace-
ment should have virtually no effect on the standard
measures of fertility for surveys conducted at the end of the
year, such as those in Guatemala and Botswana. The effect
may be quite large, on the other hand, in a country such as
Liberia where the fieldwork was conducted primarily from
March through June. This undoubtedly explains why the
most recent five-year total fertility rate for Liberia (6.3) is
out of line with the rates for 1980-82 (6.7) and 1983-86
(6.5). In fact, it is estimated that the TFR for the most
recent five-year period would have been 6.5 instead of 6.3
if there had not been any displacement of birth dates. This
estimate was made by randomly reallocating 219 weighted
births in 1980 to the year 1981 so that there would be an
equal number of births in those two years.

It should be pointed out that, despite the magnitude of
displacement in Liberia, its effect on the five-year TFR is
quite modest. The impact is more evident when examining
changes in fertility over time, however. Cumulative fertility
at ages 15 to 39 in Liberia was originally estimated to have
declined from 6.2 children in the period 5-9 years before
the survey to 5.7 children in the period 0-4 years before the
survey. After adjusting for displacement, however, the
fertility decline virtually disappears (cumulative fertility
remains constant at 5.9 children for both periods).

Birth intervals will also be biased when there is displace-
ment in children’s dates of birth. Specifically, the preceding
birth interval will be underestimated for displaced children
and the succeeding birth interval will be overestimated. In
fact, one way of detecting displacement would be to
examine the average birth intervals of children by single
calendar years of birth. The analysis of birth intervals is
particularly useful for detecting displacement, since it is
valid even if there are real fluctuations in the annual
number of births. The birth year ratios discussed above, on
the other hand, are affected by such annual fluctuations,
which could complicate the analysis of birth displacement.

Figure 3.2 shows the average interval between births in
each calendar year and the next succeeding birth in Burun-
di, Guatemala, and Liberia. In general, going back in time,
a pattern of rapidly increasing birth intervals would be
expected in the years immediately prior to the survey
(because the time available to have another birth is
constrained by the date of the survey) followed by a flat or
gradually increasing trend. All three countries, however,
exhibit somewhat higher than expected values six years
before the survey and somewhat lower than expected values
seven and eight years before the survey. This pattern is
consistent with the displacement of some births from five
years before the survey to six years before the survey. If
the births that are displaced are randomly selected from
those born five years before the survey, there would be no
effect on the average birth intervals five years before the
survey, but the average birth intervals six years before the
survey would be overestimated. Moreover, the succeeding
birth interval would be underestimated for the birth prior
to the one that was displaced. Since the average birth
interval is about two and one-half years at that point, that
would imply an underestimate of birth intervals for births
that occurred 7 to 8 years before the survey.

3.4 POSSIBLE SOLUTIONS TO THE PROBLEM

Various methods may be suggested to help minimize the
problem of the displacement of birth dates and to reduce
the impact when it cannot be eliminated. These methods
include changes in interviewer training and field procedures,
standard tabulations, and questionnaire design.

(1) Interviewers should be carefully trained to reduce
displacement and various types of age errors. Even more
crucial, however, is the close supervision of interviewers in
the field. Preliminary analysis indicates that although the
displacement of birth dates is common, some interviewers
are particularly likely to commit abuses. Therefore,
supervisors need to detect the problem early in the field-
work, so that interviewers who are responsible for displace-
ment of birth dates can be identified and supervised more
closely.

Supervisors should pay particular attention to question-
naires reporting children born in the year or two before the
cut-off date for the health and breastfeeding section.
Whenever possible, it is desirable for supervisors to
personally check the age information for all children with
recorded dates of birth in that period. At a minimum,
extensive spot-checking should be done for those births,
particularly in the early part of the fieldwork. Displace-
ment may also be detected through reinterviews, which are
expected to be included in many DHS-II surveys. Another
method of detection would be to tabulate the single-year-
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Figure 3.2—Average succeeding birth interval by year of birth, selected Demographic and Health Surveys, 1986-1987
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of-age distribution of children for each interviewer during
the fieldwork. This could even be done in the field with
laptop computers (if available). This type of tabulation,
however, can only detect the most severe cases of displace-
ment and, normally, the results would not be available early
enough to be of use.

(2) Different cut-off points should be used for the
eligibility of children and for reporting demographic rates.
This objective can be accomplished by either changing the
eligibility cut-off point for the health and breastfeeding
section of the questionnaire or changing the periods of time
over which demographic rates are calculated. Changing the
questionnaire cut-off point from five years to six years
would only shift the bias in demographic measurement from
the five-year rates to the three-year rates. A cut-off at four
years before the interview would have the least effect on
both the three-year and five-year rates but it would reduce
the sample of children with health information considerably.
An alternative would be to reduce reliance on five-year
demographic rates and focus on three-year rates and four-
year rates. Although it is convenient to use five-year rates
for the period-cohort fertility tables, there is no reason that
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mortality rates and total fertility rates cannot be reported
for four-year periods instead of five-year periods when
analyzing trends over time. Doing so would slightly
increase the sampling error of the estimates, but that would
be more than offset by the reduced bias in the estimates for
many countries. Because of the displacement problem,
four-year rates were chosen for analyzing fertility trends in
the DHS comparative report on fertility (Arnold and Blanc,
1990).

(3) The number of questions in the health and breast-
feeding section of the questionnaire should be reduced. As
pointed out earlier, however, the relationship between
displacement and the number of questions about eligible
children was not strong in DHS-I. Because displacement
was both widespread and serious in the case of dead
children, consideration should be given to reducing the
number of questions that are asked about children who
have died. Since displacement is not a universal problem
with respect to living children, however, reducing the
number of questions for all children would be counterpro-
ductive in many countries.



4 Age Heaping

Countries in which age data are of poor quality often
exhibit a preference for ages ending in certain digits and an
avoidance of ages ending in other digits. Typically ages in
ending zero and five will be overrepresented in age distribu-
tions for these populations and even-numbered digits may
also be favored (Stockwell, 1966; Turner, 1958; Weller et
al., 1987). Digit preference occurs most frequently among
older individuals but it can also be found in the reported
age distributions of children (Ewbank, 1981; Nagi et al,,
1973). The nature and extent of age heaping can be
evaluated by examining the age ratios centered on single
years of age. Table 4.1 shows the age ratios for surviving
children up to age 15, as reported in DHS birth histories.
Small deviations of age ratios from 100 should not be inter-
preted as evidence of age heaping since they could be
caused by real fluctuations in births or deaths. Larger
deviations should be regarded as suspect unless they can be
traced to specific historical events that could have in-
fluenced the annual number of births.

In general, there are few instances of serious age heaping
for children in DHS surveys, although some distortions in
the age distributions are evident. The most pronounced
heaping is on age 10 with more than half of the countries
having age ratios greater than 105 at that age. Heaping on
age 10 is seen most frequently in sub-Saharan Africa,
particularly in Liberia and Senegal. Several countries
(including Burundi, Ecuador, Ghana, Guatemala, Peru, and
Zimbabwe) exhibit a distinct preference for ages ending in
even numbers. This result is consistent with the fact that
censuses and surveys in Africa, Asia, and Latin America
typically show a preference for even-numbered ages for
children, particularly children over five (Ewbank, 1981;
Scott and Sabagh, 1970).

Preference for ages ending in five is rare. There are at
least three explanations for this situation. First, the pref-
erence for even digits in several countries makes heaping
on five unlikely. Second, there may be some displacement
from age 15 to age 14 for female children to avoid eligi-
bility for the individual interview. Finally, the year of birth
displacement discussed earlier will tend to shift some chil-

dren from age five to age six, although there may also be
a shift from age four to age five in countries in which the
fieldwork was conducted early in the year. In fact, the lack
of heaping on age five suggests that displacement of the
birth year is a real phenomenon and not just a result of
digit preference. In the annual series of births by calendar
year, births are about equally likely to be underrepresented
as overrepresented in years ending in five. Therefore,
neither ages nor calendar years exhibit a proclivity for five
as a final digit.

Digit preference of the magnitude exhibited for children in
DHS surveys will not have a major impact on the estima-
tion of demographic rates. Heaping on age 10 will tend to
slightly underestimate fertility rates 5-9 years before the
survey and slightly overestimate fertility rates 10-14 years
before the survey. Thus, any decrease in fertility between
these two periods will be similarly overestimated. A small
effect will also be evident on the change in fertility rates
between the first two 5-year periods before the survey date.
Heaping on even-numbered ages will tend to overestimate
fertility 0-4 years and 10-14 years before the survey and
underestimate fertility 5-9 years before the survey (since
some children who are actually age 5 or age 9 will be
reported as age 4 or age 10, respectively). The effects will
be quite modest, however. When 3-year calendar periods
are used for reporting fertility rates (with the most recent
period also including the year of the survey), the effect of
a preference for even digits will generally be small and the
precise type of bias will depend on the timing of the
fieldwork during the calendar year.

In summary, while digit preference exists to some extent in
most DHS surveys, it is not a major problem in the
reporting of children’s ages. Moreover, the impact of age
heaping on fertility rates is quite small. Efforts have been
made in ail DHS surveys to obtain the exact calendar year
and month of birth of children. Further improvements in
the accuracy of age information may be possible, but some
degree of age heaping is inevitable in countries in which
mothers do not know their children’s date of birth.
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5 Miscalculation of Year of
Birth

In assessing the quality of DHS age data, most of the
attention so far has been focused on age displacement and
age heaping. Another potentially serious problem in the
age data involves the incorrect calculation of the year of
birth from the child’s age by either the interviewer or the
respondent. An examination of month of birth tabulations
gives some indication of the extent of this problem.

5.1 DESCRIPTION OF THE PROBLEM

When the age of a child is known but the year of birth is
unknown, the interviewer or the respondent may try to
estimate the year of birth in the field by subtracting the
child’s age from the year of the interview. This calculation
will result in the correct year of birth only if the month of
interview is later than the month of birth. If the month of
interview is earlier than the month of birth, then the
calculated year of birth will be overestimated by one year.
If the month of interview equals the month of birth, then
this calculation will be correct only half of the time on
average. A similar type of problem would occur if the year
of birth is reported but the age is unknown. In that case,
subtracting the year of birth from the year of interview will
produce the correct age only if the child has already had a
birthday in the year of interview.

In either case, the problem can be easily detected when the
month of birth of a child is not reported. In that case,
subtracting the child’s age from the year of interview to
obtain the year of birth may result in a very uneven distri-
bution of imputed months of birth. Under such circum-
stances, the DHS imputation program forces the imputed
month to fall in the part of the year before the individual
interview was conducted. Although this procedure is logi-
cally correct and it produces consistent data, in many
countries it causes imputed events to be bunched in the
first part of the year. Moreover, the distortion is more
serious the earlier in the year the fieldwork was conducted.
This problem has become apparent in a number of DHS
countries, particularly in Africa. For this reason, the
imputation program was modified for Ghana and Mali
(where the problem was particularly apparent) but no
attempt was made to go back and recalculate the imputed
values for the countries that had already been processed.

The effects of the imputation problem are most evident in
Senegal. In that country, 96.8 percent of all cases in which
the month of birth was imputed (and both the year of birth

and age were recorded) had months of birth in the same
month as the interview or earlier in the year (see Table
5.1). If births had been spread evenly throughout the year,
on the other hand, only 44.2 percent of all births would
have occurred in the month of interview or earlier. This
indicates that, for many children, the interviewers or
respondents were obtaining the year of birth by subtracting
the child’s age from the year of interview.

The distribution of imputed month of birth is also highly
distorted for Burundi, Liberia, Togo, and Tunisia. This
type of error was also found to be severe in the Ghana
survey, although it is not apparent in Table 5.1 because the
imputation program was modified to counteract the
problem. Several other countries exhibit smaller amounts
of distortion in the distribution of month of birth, although
in some countries the number of cases that had the month
of birth imputed is too small to attribute the distortion to
erroneous calculation of the year of birth. Table 5.1 also
indicates that there was relatively little distortion in
countries where the fieldwork was conducted in the last few
months of the year (Botswana, Colombia, the Dominican
Republic, Guatemala, Indonesia and Peru). Curiously, the
distortion is in the opposite direction in the only two
countries in which the fieldwork was conducted in the first
quarter of the year (Ecuador and Sri Lanka). One ap-
parent reason for this anomaly is that ad hoc imputation
programs for those countries were incorrectly assigning
births to the months of January and December only half as
often as they should have because of an error in the
random number generator in ISSA (the Integrated Systcm
for Survey Analysis), the program used to process DHS
data.

Some distortions also occur in the distribution of month of
birth for children with no imputed birth information, but
the degree of distortion is limited (see the last three
columns of Table 5.1). The actual value is within five
percentage points of the expected value in all countries
except Burundi, Ghana, Liberia, and Tunisia. There is very
little distortion in most of Asia and Latin America. The
reason for the discrepancy in the African countries is
unclear, but there are several possibilities. First, there is
a tendency in some countries for births to be reported as
occurring disproportionately in the same month as the
interview was conducted. Whereas, on average, 8.3 percent
of all births would be expected to occur in the same month
as the month of interview, the actual values were 10.3
percent in Burundi, 10.2 percent in Ghana, 9.8 percent in
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Table 5.1
Surveys, 1986-1989

Percentage of children whose month of birth falls in the month of interview or earlier, Demographic and Health

Imputed Cases® Number Non- Imputed Cases Number
of of
Country Actual Expected Children Actual Expected Children
SUB-SAHARAN AFRICA
Botswana 94.9 82.7 291 82.9 78.9 10851
Burundi 92.6 46.0 1649 51.5 43.6 9425
Ghana 27.6 30.1 2505 37.2 30.9 10706
Liberia 67.8 36.9 1336 45.5 39.1 13675
Mali 35.3 39.4 4600 36.6 36.2 4424
Senegal 96.8 44,2 2053 52.7 49.1 11008
Togo 90.3 69.5 557 7.2 69.3 5389
Uganda b b 6 79.1 78.7 16507
Zimbabwe (94.4) (85.6) 18 80.3 79.0 12333
NORTH AFRICA
Morocco 66.3 52.1 552 56.3 51.3 14565
Tunisia 92.5 56.3 213 71.0 62.4 15612
ASIA
Indonesia 99.6 87.3 6533 89.9 87.3 31N
Sri Lanka 4.5 14.6 707 18.1 17.1 16269
Thailand 47.9 37.1 b4 38.7 36.0 16914
LATIN AMERICA/CARIBBEAN
Brazil 55.2 53.9 260 55.7 55.1 11586
Colombia 98.6 88.7 126 B7.4 87.4 11377
Dominican Rep. 99.6 90.0 196 81.2 81.7 17950
Ecuador 7.4 19.1 552 16.5 18.2 11144
Guatemala 99.5 90.2 183 91.0 90.2 14139
Mexico 39.8 32.7 321 32.7 33.3 23240
Peru €100.0) (92.1) 59 91.5 90.9 13016
Trinidad & Tobago (83.3) (64.4) 18 56.1 58.3 7760
Note: Figures in parentheses are based on fewer than 100 cases.

aImputed births are those for which the month of birth was imputed but both year of birth and age were reported.

Fewer than 10 cases

Liberia, 10.0 percent in Morocco, and 9.6 percent in
Senegal. Second, interviewers who have been trained that
the year of birth equals the year of interview minus age
only when the month of birth is before the month of the
interview may impute a month of birth early in the year to
simplify their calculations. Finally, the distortion in the
distribution of month of birth may be attributable in part
to the seasonality of births in some African countries.

5.2 IMPLICATIONS

A one-year advance in the year of birth of some children
will produce a bias in estimates of fertility rates and birth
intervals. The birth intervals between a child with an
imputed month of birth and the previous child may be
overestimated, perhaps by as much as 12 months. Miscal-
culating the year of birth will not have much of an effect
on estimates of fertility based on children one year of age
and over, since approximately as many children will be
erroneously moved into an age group as erroneously moved
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out of it. The effect will be greater on children who have
not yet reached their first birthday, since children are only
moved into the year of interview, not out of it. To the
extent that there is a bias, fertility will be overestimated in
the year before the survey (and, to a lesser extent, in the
three years or five years before the survey). Similarly, any
fertility decline over time will appear to be less steep than
is actually the case. However, the effect on recent fertility
is likely to be minimal since the year of birth is usually
known for young children and there is relatively little
imputation at early ages. For example, in Senegal 23.5
percent of all children have some imputation compared
with 5.6 percent of children age 0-4 and 1.0 percent of
children under age one. In Liberia, imputation was carried
out for 16.3 percent of all children, 9.2 percent of children
age 0-4, and 5.4 percent of children under age one. Similar
patterns were found in other DHS countries (see Tables 2.1
and 2.2).

If a child’s age is miscalculated from the given year of
birth, on the other hand, the effects will be opposite those



noted above. This error would cause an underestimation
of the preceding birth interval and an underestimation of
recent fertility, as well. Although the data themselves do
not indicate which type of miscalculation is more prevalent,
field experience suggests that a respondent is more likely
to report age only than year of birth only. Therefore, mis-
calculation of year of birth from reported age is probably
the more serious problem.

5.3 POSSIBLE SOLUTIONS TO THE PROBLEM

Changes in field procedures, interviewer training, data
processing procedures, and questionnaire design can be
implemented to deal with the problem of incorrect calcula-
tion of the year of birth. Disadvantages associated with
some of these changes will need to be taken into account,
however. Some procedural modifications designed to
alleviate the age calculation problem are described below.

(1) Interviewers should record the year of birth only
when it is reported by the respondent. Interviewer training
currently emphasizes the importance of obtaining accurate
information on the year of birth. This type of information
is, of course, crucial in determining which children should
be included in the fertility planning and health and breast-
feeding sections of the core questionnaire. The emphasis
on the year of birth is also based on the underlying
assumption that data obtained in the field by interviewers
is more accurate than data imputed by computer in the
central office. The latter rationale is less compelling in
light of the analysis of data from DHS surveys in Africa.
Moreover, a study of age misreporting by the National
Academy of Sciences concludes that interviewers should not
be encouraged to perform arithmetic in the field because
of the possibility of introducing additional errors (Ewbank,
1981). Instead, interviewers should be instructed to record
the year of birth only when that information is supplied
directly by the respondent. The only time that an unusual
effort should be made to determine the year of birth in the
field (when the respondent cannot initially provide it) is
when the age of the child is around 4-6 years, the cut-off
point for being included in certain sections of the question-
naire. Alternatively, the questionnaire could be modified
so that the fertility planning and health questions are asked
either of children born after January 1 of the fifth year
before the interview or of children age 0-6 years at the
time of the survey.

(2) Interviewer training should emphasize how to
correctly calculate the year of birth from a child’s age and
month of birth. Although interviewers in some countries
have been carefully trained in methods of calculating year
of birth from age and month of birth, it appears that they
are not using this procedure correctly when the respondent
can give neither the year nor the month of birth. One way

to clarify the correct method of age calculation would be
to supply interviewers with a conversion chart which can be
used to calculate the year of birth directly from a child’s
reported age. Such a chart would also identify inconsisten-
cies in responses with respect to age and year and month
of birth and would allow interviewers to query respondents
about such inconsistencies during the interview. Age
conversion charts have been used successfully in many
countries (including some DHS countries), although they do
add some complexity to the interviewer’s job. If this
procedure is not applied universally, it should at least be
considered in African countries where age reporting is
likely to be problematic.

(3) The imputation program can be changed to correct
the problem of incorrect calculation of the year of birth.
The ISSA editing and imputation program has been
modified on an ad hoc basis in a few countries in which the
standard program would greatly distort the month of birth
distribution. Two types of procedures have been used. In
Ghana, when age plus the year of birth were equal to the
year of the interview and the month of birth needed to be
imputed, the recorded year of birth was ignored when
imputing the month of birth. The year of birth was then
recalculated on the basis of age and the imputed month of
birth. In Mali, whenever age and year of birth were
reported but the month of birth was missing, recorded age
was ignored in imputing approximately half of the cases and
recorded year of birth was ignored in the other cases. An
imputation procedure that ignores age will not correct the
most common type of problem discussed here, whereas a
procedure that ignores the recorded year of birth should
lead to an accurate result in such cases. Further investiga-
tion is needed to determine the types of modifications in
the editing and imputation program that are most ap-
propriate. Consideration should also be given to stand-
ardizing the changes across countries (particularly in
Africa).

(4) A follow-up question after each age question can be
used to verify the reported age. In some countries (such
as Thailand), many respondents in previous surveys have
been found to report age at next birthday rather than age
at last birthday, particularly if it is less than six months
until the next birthday. Ironically, this error partially
offsets the year of birth problem discussed above. Never-
theless, an attempt should be made to determine what age
concept respondents are using. The best way to accomplish
this is to ask an explicit follow-up question after each age
question to determine whether the stated age is the age at
the last birthday or the age at the next birthday. These
follow-up questions would only have to be used in countries
in which substantial numbers of respondents tend to report
age at the next birthday for themselves or for their chil-
dren.



6 Coverage of Live Births

A substantial effort has been made in the DHS surveys to
obtain a complete count of all live births of each re-
spondent. Since respondents in past surveys have often
forgotten to mention children who have died, children who
are not living at home, or children who are very young,
special precautions were taken to fully enumerate such
children. Respondents were asked separate questions about
the number of sons and daughters living with them, the
number living elsewhere, and the number who had died.
The distinction of children by sex improves the accuracy of
reporting. A follow-up question was also asked to ascertain
whether the total number of children enumerated was
correct. If there are any discrepancies, the interviewer is
instructed to probe and to correct the information given
previously.

In contrast to many earlier surveys that contained only a
question on the date of the last one or two live births
(such as the Contraceptive Prevalence Surveys) or a
truncated birth history, DHS surveys contain a complete
and detailed birth history. The full birth history permits a
more thorough assessment of the quality of the data, and
the birth data can be compared with those from other
surveys for overlapping periods. At the end of the birth
history section of the questionnaire, there is a final check
to insure that the number of births in the birth history is
equal to the sum of sons and daughters ever born (obtained
earlier). If there is a discrepancy, the numbers must be
reconciled.

In the interviewer’s manual (Institute for Resource Devel-
opment, 1987), intervicwers are reminded of the importance
of the questions on reproduction and are told to be
especially careful to obtain all the required information.
Instructions are given to include all live births even if the
child survived for only a few minutes. When the inter-
viewer finishes the birth history, she is instructed to ask the
respondent explicitly about any periods of more than three
years between births or more than three years since the last
live birth to see if any births may have been omitted.
Interviewer training sessions also emphasize the importance
of collecting complete and accurate information about all
live births. Although these procedures do not insure that
no birth will be missed, they do provide assurance that
every possible effort will be made to avoid underreporting
of births.

The omission of births is difficult to detect from the data
themselves unless there is gross underreporting. The
apparent deficit of births in a particular age group may be
due either to missing births or to erroneous reporting of
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birth dates. Moreover, it is hard to distinguish these two
types of errors from one another. Typically, when births
are omitted, undercoverage is larger for older women, many
of whose births occurred further in the past. One way of
detecting any large-scale omission of births is to examine
the average number of children ever born by the age of
respondents. Unless fertility has been rising over time, the
average parity of women should be higher at each older age

group.

As shown in Table 6.1, which presents the average number
of children ever born for each 5-year age group of women,
the average parity increases monotonically with age in all
22 DHS countries. Therefore, there is no indication of
gross underreporting of births according to this measure.
Mali is the only country without an increase of at least 0.4
children in the average parity from age 40-44 to 45-49
years. In contrast, in the World Fertility Survey 6 of the
40 countries for which data were available up to age 45-49
did not exhibit an increase in average parity from age 40-
44 to 45-49 and the average parity actually declined in
three of those countries (Goldman et al., 1985: Table 15).
The average difference in parity at these ages was 0.7
children in the DHS surveys compared with 0.3 children in
the WES surveys. For the 13 countries included in both
surveys, the average parity difference between the two
oldest age groups was 0.4 children in WFS surveys and
twice as large in DHS surveys (0.8 children). This might
be taken as an indication of the relatively complete
reporting of births among older women in the Demographic
and Health Surveys.

When the average number of children ever born from the
13 DHS surveys was reconstructed for the time of the WFS
fieldwork (data not shown), the average number of children
ever born calculated from the two surveys was generally
comparable. This result is encouraging since these births
occurred closer to the time of the WFS surveys than to the
DHS surveys and since WFS itself had achieved a sig-
nificant improvement in the coverage of births over
censuses and previous surveys (Goldman et al., 1985).

6.1 AGE AT FIRST BIRTH

An examination of the median age at first birth for
different age groups of respondents can also help to
identify problems in the coverage or reported timing of
births (Casterline and Trussell, 1980; Chidambaram et al.,
1980; Goldman et al.,, 1985). If the age at first birth has
not changed appreciably over time, then the median age at



Tabte 6.1

Average number of children ever born by age of woman, Demographic and Health Surveys, 1986-1989

Age of Woman

Country 15-19 20-24 25-29 30-34 35-39 40-44 45-49
SUB-SAHARAN AFRICA
Botswana 0.3 1.2 2.5 3.7 5.1 5.4 5.8
Burundi a 0.9 2.7 4.2 5.6 6.6 7.3
Ghana 0.2 1.3 2.7 4.2 5.5 6.6 7.3
Liberia 0.5 1.8 3.2 4.2 5.3 5.9 6.8
Mati 0.6 1.9 3.4 5.0 6.0 7.0 7.1
Senegal 0.3 1.6 3.1 4.7 6.2 6.8 7.3
Togo 0.3 1.4 2.9 4.6 5.7 6.9 7.3
Uganda 0.4 1.9 3.6 5.0 6.8 7.2 7.8
Zimbabwe 0.2 1.3 2.9 4.3 5.5 6.4 6.9
NORTH AFRICA
Morocco 0.1 0. 1 3.8 .2 6.7 7.3
Tunisia a 0.5 1.7 3.4 4.7 5.5 6.3
ASIA
Indonesia 0.1 1.0 .2 3.4 4.3 5.2 5.6
Sri Lanka a 0.5 1.4 2.4 3.0 4.0 4.9
Thailand 0.1 .6 1.4 2.2 3.0 3.9 5.0
LATIN AMERICA/CARIBBEAN
Brazil 0.1 0.9 1.9 2.9 3.8 4.6 NA
Colombia 0.1 0.9 1.9 2.8 3.8 4.9 6.1
Dominican Republic 0.2 1.1 2.2 3.4 4.6 5.5 7.0
Ecuador 0.2 1.0 2.4 3.5 4.5 5.4 6.0
Guatemala 0.3 1.5 3.0 4.3 5.2 5.9 NA
Mexico 0.2 1.1 2.3 3.5 4.3 5.4 6.4
Peru 0.1 0.9 2.2 3.5 4.9 5.7 6.3
Trinidad and Tobago 0.1 0.9 1.9 2.7 3.2 3.9 4.9

NA = not available
a Less than 0.05

first birth should be constant for different cohorts of
women. An increase in the age at marriage and the age at
first birth over time should be reflected in higher median
values for the younger cohorts. For the older cohorts,
however, one would expect little variation in the median
age at first birth since the first births were taking place
about 15 to 30 years before the survey.

In 9 out of 11 DHS surveys in Africa, the median age at
first birth is substantially greater for women 45-49 than for
women 40-44 (see Table 6.2). This is not the case in Latin
America or Asia (with the exception of Ecuador and
Indonesia). The results for Africa are probably due either
to underreporting of early births among the oldest women
(which is especially likely for children who did not live
long) or to misreporting of the year of birth or the age of
the first child. The latter explanation is consistent with the
Potter effect, which is produced when older women report
their early children as being born closer to the time of the
survey than actually occurred (Potter, 1977).

6.2 SEX RATIOS AT BIRTH

Reported sex ratios at birth that are outside the range
usually considered normal could indicate the sex-selective
omission of births. Moreover, an examination of the sex
ratios at birth for different time periods can reveal changing
patterns over time that could also suggest the selective
omission of either males or females. The most common
pattern would be one of increasing sex ratios for periods
further in the past, reflecting an omission of female births
(and particularly female deaths) in the earlier periods.

Sex ratios at birth for five-year periods before the survey
are shown in Table 6.3. For all births, the sex ratio falls
in the range of 103.2-106.9 in 16 of the 22 countries. The
overall sex ratio at birth is unusually low (less than 100)
in Botswana and Uganda and unusually high (more than
108) in Colombia, Ecuador, and Peru. This would seem to
suggest that some male births were omitted in parts of
Africa and some female births were omitted in parts of
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Table 6.2 Median age at first birth by age of woman at the time of the survey, Demographic and Health Surveys, 1986-1989

Age of Woman

Country 20-24 25-29 30-34 35-39 40-44 45-49
SUB-SAHARAN AFRICA
Botswana 19.7 19.2 19.3 19.6 20.0 20.9
Burundi a 20.9 21 .1 21.1 21.2 21.1
Ghana 19.9 20.0 19.2 19.5 18.8 19.3
Liberia 18.5 19.0 19.4 19.8 18.6 21.0
Mali 18.4 19.0 18.6 19.1 18.7 20.3
Senegal 19.0 19.0 19.0 18.7 18.7 19.2
Togo 19.5 19.2 18.8 19.5 19.2 20.0
Uganda 18.6 18.3 18.0 18.0 18.3 18.6
Zimbabwe a 19.5 19.4 19.8 19.2 19.7
NORTH AFRICA
Morocco a 22.4 21.3 21.0 20.1 20.0
Tunisia a 24.5 23.2 22.5 21.5 22.4
ASIA
Indonesia a 20.2 19.9 19.6 19.3 19.8
Sri Lanka a 24.7 24 .1 24.9 23.1 21.9
Thai land a 23.0 22 22.3 22.2
LATIN AMERICA/CARIBBEAN
Brazil a 22.4 22.8 22.4 22.2 NA
Colombia a 21.6 21.9 21.6 20.8 21.0
Dominican Republic a 21.2 20.5 19.9 19.9 19.7
Ecuador a 20.7 21.0 21.2 21.1 21.6
Guatemala 20.0 19.7 19.7 20.1 20.2 NA
Mexico a 21.1 20.6 21.5 21.0 20.7
Peru a 21.4 21.4 21.2 20.8 20.5
Trinidad and Tobago a 22.2 21.9 21.6 21.1 20.5

NA = Not available

2 Fewer than half of the women in the age group have given birth by age 20.

Latin America. For births that occurred at least 25 years
before the survey, the sex ratio is high in Burundi (126.7),
Mali (121.7), and the Dominican Republic (119.4).

Although such high sex ratios suggest a selective omission

of female births during that period, it should be noted that
they are based on relatively small numbers of births and the
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sampling errors of the estimates are large. Moreover, in
the past, lower parity has been found to be associated with
higher sex ratios at birth, although the effects tend to be
small (Markle, 1974; Teitelbaum, 1972). Therefore, it is
not possible to conclude, on the basis of the sex ratio
estimates alone, that there was gross omission of female
births in the past in any of these countries.



Table 6.3 Sex ratios at birth for five-year periods prior to the survey, Demographic and Health Surveys, 1986-1989

Years Prior to the Survey

0-4 5-¢ 10-14 15-19 20-24 25+ Total
SUB-SAHARAN AFRICA
Botswana 97.6 97.1 96.5 100.5 112.0 113.9 99.0
Burundi 104.9 99.5 100.1 123.6 106.8 126.7 105.1
Ghana 103.4 108.0 106.6 103.2 102.4 101.6 105.0
Liberia 106.1 101.9 106.8 109.7 96.3 101.3 104 .6
Mali 105.4 103.8 107.8 111.2 106.4 121.7 106.9
Senegal 103.6 106.8 101.0 107.0 105.6 103.3 104.5
Togo 102.7 107.9 101.3 98.3 99.3 88.3 102.3
Uganda 99.5 102.6 94.0 100.1 101.7 106.9 99.8
Zimbabwe 101.1 101.2 110.0 105.2 101.6 103.3 103.5
NORTH AFRICA
Morocco 100.3 107.7 104.4 103.4 108.2 99.9 104.1
Tunisia 101.2 104.9 102.8 99.9 108.8 115.5 103.4
ASIA
Indonesia 109.9 104.9 102.8 102.2 106.6 112.1 105.7
Sri Lanka 111.9 105.5 105.1 102.6 100.8 107.1 105.9
Thailand 106.7 105.3 107.5 110.4 101.2 101.9 106.3
LATIN AMERICA/CARIBBEAN
Brazil 107.0 100.8 104.9 108.7 109.1 108.5 105.2
Colombia 105.6 109.4 110.9 107.0 112.3 107.0 108.6
Dominican Republic 98.9 107.7 108.1 100.9 95.1 119.4 103.7
Ecuador 109.3 102.2 107.2 108.9 131.2 112.2 108.7
Guatemala 99.3 108.1 105.4 119.0 111.8 (150.0)@ 106.4
Mexico 103.2 101.0 107.3 101.8 107.9 92.8 103.2
Peru 105.9 104.6 106.3 114.7 115.2 110.5 108.1
Trinidad and Tobago 99.0 105.9 111.6 104.4 114.6 112.1 106.3

3Based on fewer than 100 female births.
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7 Comparison of DHS and
WES Fertility Rates

A standard method for evaluating the quality of fertility
data is to compare fertility rates from different sources for
overlapping periods of time. In most DHS countries,
fertility rates are available from censuses or other national-
level surveys for earlier periods of time. The retrospective
birth histories in DHS surveys also allow fertility rates to
be calculated for past periods, although rates for earlier
periods can be calculated only for younger women. The
final reports for many DHS surveys contain a detailed
comparison of fertility estimates from a number of sources.
It is not possible in this report to make these comparisons
for each of the 22 countries. However, a comparison will
be made of DHS and WFS fertility estimates for the 13
countries included in both survey projects.

The comparison is facilitated by the fact that the method-
ology was similar in both surveys and the samples were
usually national in scope. The main difference is that WFS
included a complete pregnancy history whereas DHS
restricted its fertility questions to live births. Figure 7.1
compares trends in the total fertility rate (up to age 35) in
13 countries, based on data from DHS and WES surveys.
In all cases, the DHS estimates are for the three most
recent five-year periods before the survey. Complete infor-
mation on fertility during that fifteen-year period is
available only through age 30-34, so the total fertility
estimates are limited to women age 15-34. Each five-year
period is centered on a point shown on the graph.

The WFS estimates are taken from a variety of published
sources. Since the WES First Country Reports showed age-
specific fertility rates for time periods of different lengths
and since some of those reports did not include age-specific
fertility rates at all, it is not possible to use a single series
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of standard time periods for the WES estimates. Some of
the fertility estimates in Figure 7.1 are annual estimates,
others are multiple-year estimates, and some are moving
averages of annual fertility estimates.

Figure 7.1 shows that agreement between the DHS and
WES fertility estimates for overlapping periods is excellent
in most cases. If anything, DHS estimates would be
expected to be somewhat lower, since the births under
consideration occurred further in the past and women may
have forgotten to report them, particularly if the children
died at a young age. The DHS and WFS estimates are
quite consistent in most cases, however, and when there is
a discrepancy, the DHS estimates are always higher. This
would suggest that: (1) the reporting of births for the
overlapping period was more complete in DHS, (2) WES
births that occurred close to the time of the survey were
reported as occurring earlier than they actually did, or (3)
older women in the DHS surveys underestimated the age
of their older children. In any case, the comparison of
DHS and WFS fertility data provides no evidence of a
substantial underreporting of births in DHS surveys.

The only country in which the two estimates arc¢ not in
general agreement is Indonesia (see Figure 7.1). This is
explained by the fact that the WFS survey in Indonesia
covered only Java and Bali—which are the regions with the
lowest fertility levels—while the DHS survey was carried out
in 20 of Indonesia’s 27 provinces. Most of the discrepancy
between the fertility estimates can be attributed to the
different geographical areas included in the surveys. The
DHS fertility estimate is more representative of Indonesia
as a whole since the DHS sample represents 93 percent of
the total population.



Figure 7.1 Trends in the total fertility rate (TFR) for women 15-34, selected DHS and WES surveys
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Figure 7.1—Continued
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Figure 7.1—Continued

Mexico

Births per woman
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8 Summary and Conclusions

This report assesses the quality of DHS birth history data
and fertility rates using the results from DHS surveys in 22
countries. Because of the high standards observed in DHS
surveys, reasonably complete and accurate information on
births has been obtained in all DHS countries. The
existence of multiple questions on fertility and internal
checks on the data, as well as the careful training and su-
pervision of interviewers, have contributed to the accuracy
of the results. Nevertheless, large-scale demographic sur-
veys cannot avoid errors in coverage and timing of births,
and methods of improving fertility estimates need to be
actively pursued.

In this report, several methods were used to evaluate the
completeness of birth reporting in DHS surveys. These
include an examination of:

+ the average number of children ever born by age,
» fertility data from other sources,
+  the sex ratio of births at different time periods, and

* the median age at first birth for different age groups.

The parity analysis did not reveal gross omission of births
in any countries and DHS estimates of fertility were found
to compare favorably with World Fertility Survey estimates
for overlapping time periods in the same countries. Two
measures, the sex ratio of births and the median age at first
birth, however, exhibited moderate distortions in the
pattern of results for some countries, primarily in Africa.

In addition, problems were detected in the reporting of
children’s dates of birth and ages, and these errors may
affect estimates of current fertility and trends in fertility
over time. Four specific problems were identified: (1) the
displacement of children’s birth dates to avoid asking a
series of questions on fertility planning, health, and
breastfeeding, (2) miscalculation of the year of birth, (3)
age heaping or digit preference, and (4) missing or incom-
plete information on some birth dates. Despite the
existence of several reporting problems, their impact is
attenuated by the fact that fertility rates are generally
reported for multi-year periods and some births are
displaced within a single reference period. The analyses
conducted in this study indicate that these problems are not
universal and that, in most of the countries where they do
occur, their impact on fertility rates is small. Nevertheless,
steps should be taken to reduce the incidence of reporting
errors and their impact on demographic rates, particularly
in Africa, where they are most prevalent.
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On the basis of the findings on birth reporting, several
recommendations were made for changes in survey design
and survey procedures:

(1) Careful training and supervision of interviewers is
necessary to reduce the problem of displacement of birth
dates. In particular, supervisors should personally recheck
(whenever possible) the birth dates of children born in the
year or two before the eligibility cut-off date for the health
and breastfeeding section of the questionnaire. Interviewers
should be made aware of the scrutiny such births will
encounter, in order to deter them from recording incorrect
information initially.

(2) Consideration should be given to modifying the
reference periods used for the calculation of demographic
rates. Since the displacement problem particularly affects
rates calculated for five-year periods, it might be preferable
to utilize three-year rates for estimates of current fertility
and mortality in countries where displacement is likely to
be a problem. Four-year rates are most appropriate for
analyzing demographic trends over time. These procedures
would insure that the reference periods for demographic
rates are not coincident with the cut-off date for eligibility
for the health and breastfeeding questions.

(3) Since displacement occurs most frequently in the case
of dead children, it is desirable to reduce the number of
questions asked about children who have died.

(4) Interviewers in countries in which there are problems
with the reporting of birth date and age should be supplied
with a chart for converting age to year of birth. Since
interviewers sometimes make errors performing these
calculations themselves, the use of age conversion charts
will help reduce the magnitude of this type of error and
facilitate the recording of accurate and consistent birth date
information.  Some countries have already used this
procedure, with considerable success. Another possibility
is to give the interviewers more leeway in recording the
year of birth as "unknown" when the respondent appears
incapable of supplying the information.

(5) Where the reporting of age, instead of birth date, is
common, explicit follow-up questions could be asked to
determine whether the respondent is reporting age at the
last birthday or age at the next birthday.

(6) Consideration should be given to modifying the ISSA
editing and imputation program to avoid bunching imputed
birth dates in the early months of the year.



These suggestions should be evaluated not only with respect
to their consequences for the estimation of fertility rates,
but also with respect to their impact on such things as
survey costs and ease of implementation. The possibility
also exists that additional problems may be generated in the
process of carrying out these recommendations. Moreover,

it may not be necessary to implement these changes across
the board, since many countries do not exhibit the prob-
lems described above. The changes suggested can easily be
incorporated in future DHS surveys and may lead to
significant improvements in the fertility estimates obtained
from national sample surveys.
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1 Introduction

This report assesses the quality of the Demographic and
Health Surveys (DHS) data used for the direct estimation
of infant and child mortality rates. The assessment covers
data from 22 surveys in developing countries (11 in Africa,
3 in Asia, and 8 in Latin America and the Caribbean).
Mortality levels vary greatly, with estimates of infant
mortality ranging from 25 per 1000 live births (Sri Lanka
and Trinidad and Tobago) to 130 per 1000 (Liberia and
Mali).

The primary objective of this analysis is to identify errors
in data collection which have occurred in a number of
surveys and which may signal a need to modify the DHS
questionnaires or field procedures. A second objective is
to provide users of DHS data with comprehensive, as well
as survey-specific, information about the quality of the data
used to calculate childhood mortality rates. The report is
designed as a comparative analysis, with the same tests of
data quality applied to each survey. This approach was

used previously to evaluate the mortality data from the
World Fertility Survey (WFS) (Rutstein, 1985).

Direct calculation of infant and child mortality rates
requires data from survey respondents regarding children’s
date of birth, survival status, and age at death for those
who died. While mortality rates have associated sampling
errors from these data, only nonsampling error is
considered in this analysis. Nonsampling error occurs most
frequently as a result of underreporting of live births
(especially children who died), or due to inaccurate
information on date of birth or age at death. These
sources of error are considered below. Section 2 describes
the DHS data collection procedures. Section 3 considers
the date of birth data and Section 4 the age at death data.
Event underreporting is discussed in Section 5, including
the results of tests of internal consistency and comparison
of DHS mortality estimates with estimates from other
sources. Section 6 summarizes results.
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2 Collection of DHS Mortality
Data

2.1 QUESTIONNAIRES

The data for calculating mortality rates were collected in
the section on reproduction in the individual questionnaire
(see Appendix page 139). The respondent is asked to re-
port all live births, including births of children who have
died, first in terms of the aggregate number of children
ever born (CEB), then in terms of specific questions about
each live birth (birth history).

The CEB data are collected in a series of six questions: the
number of sons and daughters who are living at home, the
number of sons and daughters living elsewhere, and the
number of each who have died. If a respondent reports
that she has had no children who have died, she is asked
if she ever gave birth to a baby that cried or showed
movement but is no longer alive.

The birth history data are collected in chronological order,
starting with the first birth and ending with the most
recent. Data are collected on the date of birth, sex,
survivorship status, current age, and whether living with the
mother (for living children) or age at death (for dead
children). Following the birth history, the interviewer
checks the consistency of the CEB and the birth history
data and reconciles differences.

Specific rules are applied to the collection of data on date
of birth (year and month), current age, and age at death.
In the case of year of birth, current age, and age at death,
the rules state that a date or age must be recorded (i.e., the
code for "don’t know" is not acceptable). If a respondent
could not readily provide this information, probing
techniques were used. As a last resort, interviewers were
instructed to use whatever information was available (e.g.,
birth dates reported for other children, number of years ago
that the birth occurred, etc.) to estimate year of birth,
current age, and age at death. In the case of month of
birth the rules for data collection are less stringent.
Interviewers are instructed to utilize whatever information
is available to determine month of birth (e.g., season), but,
when it is not possible to make a reliable estimate, it is
acceptable to record the code for "don’t know"

Interviewers are trained to probe birth intervals longer than
three years in length in order to detect unreported births.
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If the respondent could not provide a plausible explanation
for a long interval between births (e.g. husband away,
contraception, etc.), the interviewer was instructed to ask
about births which occurred during the interval and may
have survived only a short time.

2.2 FIELD PROCEDURES

In the DHS surveys, interviewer training generally lasts
three to four weeks. Particular emphasis is placed on the
section of the individual questionnaire on reproduction
because it is the source of data for the direct estimation of
fertility and mortality and also because it identifies the
children about whom the health questions are asked later
in the questionnaire.

For the same reasons, field editing focuses particularly on
the data collected in the birth history. Questionnaires are
edited while the interview team is working in a sampling
point, so that households can be revisited, if necessary.
Field editors are responsible for checking the completeness
and consistency of the birth history data. While standard
procedures for conducting these checks are incorporated in
the instruction manuals and training for each survey, the
degree to which these procedures were followed, no doubt,
varied between surveys.

2.3 DATA PROCESSING

Data from the survey questionnaires are transformed into
standard recode data files following prescribed rules for
data entry and editing, date imputation, and recode file
creation (see Institute for Resource Development, 1989).
Period mortality rates presented here and in the final
survey reports are calculated from the recode data files
using a method originally developed for the World Fertility
Survey (see Rutstein, 1985). The rates shown are the
probability of dying between two exact ages: birth and age
one for infant mortality, age one and age five for child
mortality, and birth and age five for under-five mortality.



3 Date of Birth Data

Date of birth data are essential for any analysis of mortality
by time period. When the year or month of birth was not
reported, the missing information was imputed. Using
other information reported by the respondent, the imputa-
tion procedure established a logical time period within
which the birth probably occurred and then randomly as-
signed a date within that time period. Thus, in the
standard recode data files, all births have a year and month
of birth and each birth is flagged by a variable which indi-
cates the extent of imputation and the type of information
originally recorded on the questionnaire.

3.1 COMPLETENESS OF THE DATA

For each DHS survey, the percentage of births with incom-
plete information on date of birth is shown in Table 3.1.
The percentages are for births with a date of birth (report-
ed or imputed) during the fifteen-year period preceding the
survey. Statistics are shown separately for living and dead
children.

For living children, the percentage of births with missing
data ranges from a high of 58 and 39 percent in Mali and

Table 3.1 Percentage of births during the fifteen-year calendar period preceding the survey with incomplete information on
date of birth by survival status, Demographic and Health Surveys, 1986-1989

Living Children

Dead Children

Any In- Month Yr., Mo. Any In- Month Year and
formation only and Age formation only Month Atl
Country Missing Missing Missing Missing Missing Missing Births
SUB-SAHARAN AFRICA
Botswana 2.3 2.0 0.3 7.5 4.0 3.5 2.6
Burundi 14.4 14.4 0.0 35.4 34.8 0.6 18.1
Ghana 17.5 17.5 0.0 36.7 35.5 1.2 24.7
Liberia 1.1 1.1 0.0 25.4 20.9 4.5 14.3
Mali 58.2 58.1 0.1 7.7 45.3 26.4 61.8
Senegal 15.3 15.2 0.1 33.3 31.5 1.8 19.0
Togo 39.0 39.0 0.0 68.3 63.3 5.0 43.7
Uganda 0.0 0.0 0.0 0.2 0.2 0.0 0.1
Zimbabwe 0.2 0.2 0.0 2.7 1.8 0.9 0.4
NORTH AFRICA
Morocco? 32.1 32.1 0.0 65.9 63.3 2.6 36.3
Tunisia 1.9 1.9 0.0 27.7 16.3 1.4 3.9
ASIA
Indonesia® 14.4 14.4 0.0 38.9 38.7 0.2 17.2
sri Lanka® 4.4 4.4 0.0 21.7 14.2 7.5 5.3
Thailand 3.4 3.0 0.4 53.8 23.1 30.7 6.2
LATIN AMERICA/CARIBBEAN
Brazil 0.7 0.6 0.1 20.5 13.1 7.4 2.7
Colombia 0.9 0.9 0.0 10.7 10.7 0.0 1.5
Dominican Republic 0.9 0.9 0.0 7.5 7.5 0.0 1.5
Ecuador 2.7 2.7 0.0 19.4 14.2 5.2 4.3
Guatemala 1.3 1.3 0.0 16.1 15.1 1.0 3.1
Mexico 0.5 0.5 0.0 7.2 5.7 1.5 1.1
Peru 0.7 0.7 0.0 8.9 8.9 0.0 1.7
Trinidad & Tobago 0.1 0.1 0.0 8.3 6.3 2.0 0.4

Note:

Based on births with a reported or imputed date of birth in the fifteen-year calendar period.

8an acceptable response for the DHS survey in Morocco included “season' of birth. The month-missing category includes those
births for which a season was reported. A season, however, requires imputation within only a 3-month window as opposed to

a 12-month window.
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Togo, respectively, to a low of 1 percent in Trinidad and
Tobago, Uganda, and Zimbabwe. Overall, the majority of
these cases are missing only the month of birth, so that
imputation is over a range of less than twelve months.!
The percentage of cases for which the range of imputation
was greater than one year (i.e., missing both year of birth
and age) was less than one percent in all surveys.

For dead children, the percentage missing data on date of
birth is greater than for living children, ranging from a high
of 72 and 68 percent in Mali and Togo, to a low of 3 and
1 percent in Zimbabwe and Uganda, respectively. For most
surveys, the majority of cases are missing only the month
of birth; for example, in Burundi, Ghana, and Senegal
information is missing for about 30 percent of dead chil-
dren, but less than 2 percent are missing year of birth.

However, there are a number of surveys in which a signifi-
cant percentage of dead children are missing information on
year of birth. In seven surveys, 5 percent or more of dead
children were missing the year of birth—Brazil, Ecuador,
Mali, Sri Lanka, Thailand, Togo, and Tunisia. Mali and
Thailand stand out particularly, with 26 and 31 percent of
cases (respectively) missing data on year of birth.

3.2 ACCURACY OF THE DATA

The accuracy of DHS data on date of birth is examined in
a report by Arnold in this volume. That analysis focuses
on a problem found in many DHS surveys: a deficit of
births in the fifth calendar year before the survey and an
excess in the sixth calendar year. The problem appears to
be related to the significant number of health questions
which are asked for each birth occurring after the cutoff
date—usually January 1 of the fifth calendar year before the
survey, Interviewers interested in reducing their workload
may have displaced births from the fifth to the sixth calen-
dar year before the survey in order to avoid having to ask
health questions about the child.

Birth displacement can affect mortality estimates when the
displacement occurs between the reference periods for
which the rates are calculated.” In DHS survey reports and
in this report, mortality rates are calculated for five-year
calendar periods. Displacement of births from the fifth to

! For these cases, the imputed date of birth is accurate to within one year
if the recorded year of birth (or age) is correct. The fact that a year of
birth (or age) was recorded does not necessarily mean that the information
was accurate, only that, if a respondent could not supply the information,
the interviewer was able to estimate the year of birth (or age).

2 It is also possible that displacement of a birth within a reference period

could change the period in which the death occurred and thus affect
mortality estimates. However, the probability of this happening is small.
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the sixth calendar year moves births and some deaths (de-
pending on the age at death) out of the most recent five-
year reference period and into the earlier period. The
potential for bias depends on the level of displacement and
whether or not it is related to survivorship.

In the report by Arnold (in this volume) an index of birth
displacement has been computed as the ratio of births in
the fifth calendar year before a survey to half the sum of
births in the fourth and sixth calendar years multiplied by
100. Assuming that the actual number of births changes
linearly over these three years, the expected value of this
ratio is 100. A value less than 100 implies fewer births
than expected in the fifth calendar year. Table 3.2 shows
the values of birth ratios for the 13 surveys in which the
age ratio differs from 100 by 5 points or more. Ten sur-
veys have ratios below 95, suggesting displacement of births
from the fifth to the sixth calendar year preceding the
survey.

3.3 IMPACT ON ESTIMATES OF INFANT
MORTALITY

Birth ratios for living and dead children are shown sepa-
rately in Table 3.2. In twelve surveys, birth ratios are high-
er for living than for dead children. This type of birth
displacement structure tends to cause negative bias in es-
timates of infant mortality for the recent period and posi-
tive bias in estimates for the preceding period. In ten of
these surveys the difference between birth ratios is in excess
of 10 points; in six surveys the difference clusters around
18 points (Ecuador, Guatemala, Mali, Peru, Sri Lanka, and
Uganda), in three surveys around 30 points (Botswana,
Brazil, and the Dominican Republic), and in one survey is
60 points (Trinidad and Tobago).

A simulation model was developed to show the impact of
differential levels of displacement on estimates of infant
mortality for the two five-year time periods preceding a
survey.’ The model indicated that a birth ratio which is
lower for dead children than for living children by 18
points tends to underestimate the more recent infant mor-
tality rate (IMR) by about 2.5 percent and to overestimate

3 The principal assumptions of the model are that the true distribution of
births and deaths is uniform within five-year periods, that departures of the
birth ratio from 100 for living and dead children is entirely the result of
displacement from the fifth to the sixth calendar year preceding a survey,
and that displaced dead children died in infancy. The. last assumption is
conservative in the sense that it maximizes the impact that differential birth
displacement has on period mortality estimates. The model showed that
the impact of birth displacement on estimates of infant mortality is pri-
marily determined by differential displacement associated with survivorship
status and that factors such as the level of mortality and time trends in
mortality are of secondary importance.



the IMR for the preceding period to the same degree. In
the case where the birth ratio for dead children is lower by
30 points, IMR estimates tend to be underestimated and
overestimated, respectively, for the two time periods by
about 4 percent. The model was also used to estimate
adjusted IMRs for Trinidad and Tobago, with the result
that the adjusted estimates were 28 and 35 per 1000 births,
compared with the observed rates of 26 (1982-87) and 37
(1977-81), respectively.

Table 3.2 Birth ratios for the fifth calendar year
preceding the survey by survival status,
Demographic and Health Surveys, 1986-1989

Difference
Living Dead in Birth ALL
Country Children Children Ratios® Births
SUB-SAHARAN AFRICA
Botswana 95.1 66.7 +28.4 93.4
Burundi 82.5 85.7 -3.2 82.9
Ghana 99.7 107.3 -7.6 100.8
Liberia 70.6 71.2 -0.6 70.7
Mal P 91.4 74.8 +16.6 87.3
Senegalb 87.7 78.5 +9.2 83.6
Togo 86.8 95.3 -8.5 88.7
Uganda 98.9 84.9 +14.0 96.2
Zimbabwe 95.1 126.0 -30.9 97.2
NORTH AFRICA
Morocco 91.0 95.7 -4.7 91.5
Tunisia 98.9 105.2 -6.3 99.4
ASIA
Indonesia 110.0 113.8 -3.8 110.4
sri Lanka 9% .4 75.7 +18.7 93.6
Thailand 95.6 114.3 -18.7 96.5
LATIN AMERICA/CARIBBEAN
Brazil 99.9 73.2 +26.7 97.3
Colombia 95.7 106.1 -10.4 96.4
Dominican Rep. 103.2 72.0 +31.2 100.0
Ecuador 114.4 93.2 +21.2 112.5
Guatemala 86.1 7M".7 +14.4 84.4
Mexico 106.2 101. +4.8 106.1
Peru 101.7 80.5 +21.2 99.2
Trinidad & Tob. 93.8 33.3 +60.5 91.2
BS
Note: Birth ratios are defined as x 100

1/2 (B4 + Bb)

where B4, B5 and B6 are the number of births in the fourth,
fifth and sixth calendar years before the survey.

8patio for living children less ratio for dead children
bgirth ratios, calculated here on the basis of true
calendar periods, differ from those presented in Arnold,
Table 3.3 (this volume), which are calculated for time
periods relative to the cutoff dates for the collection
of health-related data. These four surveys used cut-off
dates that were not 1 January. Use of true calendar
years is the appropriate method for assessing the impact
of birth displacement on estimates of period mortality.

34 DATA ENTRY AND IMPUTATION PROGRAMS

While investigating the birth displacement problem, an
error was discovered in the data processing programs used
for the surveys in Mali, Thailand, Togo and Tunisia. The
data entry program was designed to accept child health
data only for births with a recorded date of birth the same
as or later than the cut-off date specified in the
questionnaire (e.g., January 1 of the fifth calendar year
preceding the survey). Births for which the year of birth
was not recorded did not meet this criterion; therefore, the
health data recorded on the questionnaires were not
entered. Later, at the imputation stage of data processing,
the range of possible dates to which a birth (with missing
year of birth) could be imputed, was limited to a period
prior to the cut-off date if the health data were missing as
well. For some births, these data entry and imputation
rules incorrectly precluded imputing a date of birth to the
five-year period preceding the survey.

Relatively few births were affected by this programming
error; however, births of children who died were dispropor-
tionately affected. This error raises the possibility of bias
in the mortality estimates (i.e., negative bias for the five-
year reference period immediately preceding the survey).

For the four surveys, birth dates were reimputed and the
mortality rates recalculated, in order to determine the ex-
tent of bias in the original estimates. The results are
shown in Table 3.3 for the five-year period preceding the
survey. The revised estimates of infant mortality exceed
the original estimates substantially in the case of Mali (9
percent), less so for Thailand (4 percent) and only slightly
for Togo and Tunisia (1 percent). As expected, significant
bias was found in the surveys where year of birth was
missing for a high proportion of dead children (i.e., Mali
and Thailand; see Table 3.1).

* An exception to this procedure occurred if the birth date of the
preceding birth was after the cut-off date.
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Table 3.3 Births in the five years preceding the survey,
number of living and dead children, and infant
mortality rates, based on standard recode data
and reimputed data, Demographic and Health
Surveys, 1986-1989

Standard
Recode Reimputed Percent

Country Data Data Increase
Mali

Total Births 3649 3754 2.9

Living Children 3062 3087 1.1

Dead Children 587 667 13.6

Infant Mortality Rate 108 118 9.3
Togo

Total births 3251 3325 2.2

Living Children 2905 2947 1.4

Dead Children 346 378 9.2

Infant Mortality Rate 80.5 81.3 1.0
Tunisia

Total Births 5084 5091 0.1

Living Children 4811 4812 0.0

Dead Children 273 279 2.2

Infant Mortality Rate 50.4 51.0 1.2
Thailand

Total Births 3975 3983 0.2

Living Children 3828 3825 0.0

Dead Children 147 158 7.4

Infant Mortality Rate 35.6 37.0 3.9
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4 Age at Death Data

In DHS surveys, age at death was collected in either days
(for children dying within a month of birth), months (for
children dying after one month but before their second
birthday), or years (for children dying after their second
birthday).” This information was recorded on the question-
naire by first circling the appropriate units code and then
recording the reported number of days, months or years.

There are two variables in the standard recode data files
which indicate age at death. The first variable preserves
the information recorded on the questionnaire. It occupies
a three-digit field: the first is the units indicator and the
last two indicate the number of units. Dead children for
which the data are missing or inconsistent receive a special
code. The second variable recodes values of the first vari-
able into completed months. Cases with special codes
receive an imputed value using the hot deck procedure (i.e.,
the value of the last dead child of the same birth order).

Interviewers did not always follow the correct procedures
for recording age at death. A response of "one year" was
sometimes recorded rather than first probing for and then
recording the age at death in months. In some surveys,
values of "one year" were changed to 12 months during data
entry, and that value appears for both age at death vari-
ables in the standard recode data file. In other surveys,
values of age at death of "one year" were not systematically
changed during data entry, and "one year" appears for the
first variable in the recode data file and 12 months for the
second variable.®

4,1 COMPLETENESS OF THE DATA

The age at death data are considered complete if both the
units indicator and the number of units were recorded and
the reported age at death was less than the interval be-
tween the child’s date of birth and the date of the inter-
view. Table 4.1 shows the percentage of deaths among

3 The only exception was Mexico, where age at death (for deaths under one
month) was not obtained in days.

6 The extent to which age at death was recorded on the questionnaires as
"one year" (and changed during editing to 12 months) cannot be
determined from the recode data files for several countries. Confirmation
that this occurred comes from reports by DHS staff. There are, however,
eleven surveys for which the value "one year" was preserved in the standard
recode data files for the first age at death variable (Burundi, Ghana,
Guatemala, Liberia, Mali, Morocco, Senegal, Togo, Trinidad and Tobago,
Tunisia, and Zimbabwe). In the following analysis of heaping of deaths at
12 months of age, no distinction is made between genuine digit preference
(i.e., reports heaped at 12 months) and values of 12 months resulting from
a conversion of "one year" responses.

children under five with incomplete data. Values are 1
percent or less in fifteen surveys. Incomplete data occurs
for more than 2 percent of cases in only two surveys, Brazil
(2.5 percent) and Mexico (5.1 percent). The high level of
completeness in DHS surveys indicates that respondents
readily reported this information or, that interviewers were
able to estimate an age at death, after probing.

Table 4.1 Percentage of deaths among children under five
with incomplete information on age at death by
calendar period in which the death occurred,
Demographic and Health Surveys, 1986-1989

Calendar-Year Period
Preceding the Survey
Country 0-5 6-10 11-15 16-20 21-25 0-25
SUB-SAHARAN AFRICA
Botswana 0.0 0.5 2.3 6.5 3.1 1.9
Burundi 0.7 1.0 0.6 3.4 0.8 1.1
Ghana 0.1 0.0 0.0 0.6 0.0 0.1
Liberia 1.3 1.3 0.6 1.0 0.3 1.0
Mali 0.3 0.4 0.0 0.4 0.0 0.3
Senegal 0.4 0.0 0.1 0.0 0.0 0.2
Togo 0.3 0.0 0.7 0.4 0.0 0.3
Uganda 0.8 0.2 0.2 0.0 0.0 0.4
Zimbabwe 1.4 0.9 0.0 0.6 1.0 0.8
NORTH AFRICA
Morocco 0.4 0.5 0.2 0.0 0.2 0.3
Tunisia 2.7 0.5 1.2 1.8 2.5 1.7
ASIA
Indonesia 0.3 0.1 0.0 0.1 0.0 0.1
Sri Lanka 0.5 0.0 0.0 0.6 0.0 0.2
Thai land 0.0 0.4 1.1 1.2 0.0 0.6
LATIN AMERICA/
CARIBBEAN
Brazil 1.6 3.8 1.8 3.1 1.3 2.5
Colombia 0.6 0.5 1.0 0.6 0.9 0.7
Dominican Rep. 1.9 0.8 0.2 0.0 0.4 0.7
Ecuador 1.4 2.1 1.5 0.7 1.6 1.5
Guatemala 0.0 0.0 0.0 0.0 0.0 0.0
Mexico 2.4 5.3 4.9 6.7 6.3 5.1
Peru 0.0 0.0 0.0 0.0 0.0 0.0
Trinidad & Tob. 0.0 1.4 1.1 3.4 1.8 1.4

Note: The period in which a death occurred is derived from
the date of birth and age at death. Where either piece of
information is missing, imputed values are used.

It has generally been believed that survey respondents are
less able to provide information about events which oc-
curred in the distant past than about those which occurred
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Table 4.2

Total reported deaths among children under five and the number of deaths with incomplete age at death information

by type of defect in information, Demographic and Health Surveys, 1986-1989

Defect in Age at Death Information

Deaths
Lacking
Total Complete Age Al Some
Reported at Death Information Information Inconsistent

Country Deaths Information Missing Missing Response
SUB-SAHARAN AFRICA

Botswana 739 14 13 1 0

Burundi 2236 25 23 0 2

Ghana 2325 3 3 0 0

Liberia 4233 43 35 8 0

Mali 3301 9 5 4 0

Senegal 3335 5 0 5 0

Togo 1926 6 0 6 0

Uganda 2810 " 3 6 2

Zimbabwe 1128 9 7 2 0
NORTH AFRICA

Morocco 3506 10 7 2 1

Tunisia 1664 28 18 10 0
ASIA

Indonesia 4997 5 2 0

Sri Lanka 971 2 1 1 0

Thailand 1210 7 4 3 0
LATIN AMERICA/CARIBBEAN

Brazil 1381 35 31 0 4

Colombia 832 6 6 0 0

Dominican Republic 2214 16 0 0 16

Ecuador 1328 20 14 0 6

Guatemala 1968 0 0 0 0

Mexico 1911 98 98 0 0

Peru 1739 0 0 0 0

Trinidad & Tobago 350 5 5 0 0

more recently. This premise would suggest that reporting
is more complete for recent events than for those further
in the past. Table 4.1 indicates, however, that such a pat-
tern is not found in most DHS surveys.

Table 4.2 shows the distribution of deaths among children
under five with incomplete data, by type of defect in the
age at death information. In all but three surveys (Domini-
can Republic, Senegal, and Togo), the majority of deaths
with incomplete data involve cases where both the units
indicator and the number of units were missing. In the
Dominican Republic, inconsistent responses account for all
cases of incomplete data (16).

42 ACCURACY OF THE DATA
Age-specific mortality estimates can be biased if misreport-

ing of age at death results in a net transfer of deaths from
one age interval to another. In retrospective surveys, heap-

TA reported age at death is inconsistent when it is greater than the
interval between the reported birth date and the date of interview.
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ing of reported age at death at 12 months is quite common.
If heaping at 12 months is due to respondents rounding
down the age of children who died after their first birthday,
infant and child mortality estimates will be unaffected. If
heaping is due to rounding up the age at death of late
infant deaths, infant mortality will be underestimated and
child mortality will be overestimated.

An index of heaping at 12 months was calculated as the
number of deaths at 12 months of age divided by the aver-
age number of deaths at months 10, 11, 13 and 14. Under
the assumption that the actual number of deaths changes
linearly between 10 and 14 months, a value greater than
1.0 indicates heaping of deaths at 12 months. Table 4.3
shows the values of the heaping index. Values range from
a low near 1.0 (Sri Lanka) to a high of 32 (Ghana). For
the 22-surveys, the median value of the index is 11, which
is identical to the value found in the assessment of the
WES data (Rutstein, 1985).

The idea that respondents are less able to provide precise
information about events that occurred further in the past



suggests that the heaping index should be greater for the
more distant time periods. This pattern is evident in only
three surveys (Indonesia, Peru, and Uganda), while the
opposite is found in one survey (Colombia). No consistent
pattern is evident in the remaining surveys.

Table 4.3 Index of heaping of deaths at twelve months of age
by calendar period in which the death occurred,
Demographic and Health Surveys, 1986-198%

Calendar-Year Period Preceding the Survey

Country 0-5 6-10 11-15 16-20 21-25 0-25
SUB-SAHARAN AFRICA
Botswana 12.6 20.7 10.4 14.0 a 14.4
Burundi 29.6 18.5 47.8 34.2 13.8 26.2
Ghana 39.1 30.0 41.3 21.7 27.0 32.4
Liberia 17.5 13.5 18.4 17.0 10.1 15.5
Mali 21.8 21.5 26.8 35.0 28.9 24.8
Senegal 15.9 21.0 25.2 26.7 23.5 21.3
Togo 18.9 13.5 49.0 26.4 12.6 19.9
Uganda 9.9 20.8 19.4 22.3 25.8 15.8
Zimbabwe 9.2 10.6 13.3 10.0 17.0 11.3
NORTH AFRICA
Morocco 11.6 10.3 10.8 11.7 33.7 12.4
Tunisia 6.8 33.6 78.0 34.4 29.3 26.4
ASIA
Indonesia 3.4 8.2 9.6 10.9 7.3 7.5
Sri Lanka 0.2 1.1 1.7 0.0 0.5 0.7
Thailand 15.3 9.3 14.3 14.1 13.3 12.8
LATIN AMERICA/CARIBBEAN
Brazil 3.4 1.6 5.2 5.0 6.1 3.4
Colombia 1.4 7.8 6.9 3.7 2.7 6.0
Dominican Rep. 6.6 5.0 5.8 4.6 5.0 5.3
Ecuador 9.8 16.0 8.4 11.3 8.0 10.5
Guatemala 7.4 11.5 12.0 10.3 7.4 9.7
Mexico 2.8 5.5 b.b 3.1 6.0 4.1
Peru 9.1 6.7 7.3 16.4 30.7 9.9
Trinidad & Tob. 4.0 0.0 8.0 2.0 12.0 4.0

Note: The index of heaping was calculated as:
(4xD12)
where D12 includes all deaths reported
(D10+D11+D13+D14)

at 12 months and 1 year.

apjve deaths reported at 12 months; no deaths in adjacent
months.

43 IMPACT ON MORTALITY ESTIMATES

When age at death data are heaped at 12 months, there is
no certain procedure to determine the proportion that are
infant deaths and the proportion that are deaths at age one
(i.e., age 12-23 months). Some analysts argue that heaping
reflects, in large part, a rounding down of deaths at age
one and they make no adjustments for it (Rutstein, 1984).
Other analysts assume that a significant proportion of
deaths are drawn from infancy and they reassign as many
as half of all deaths recorded at 12 months to infancy
(Goldman et. al., 1979; Thapa and Retherford, 1982). The
mortality rates presented in the DHS survey reports are
not adjusted for heaping at 12 months. However, in many
datasets it is clear that there is a shortfall of deaths in late
infancy, indicating that at least part of the heaping at 12
months reflects rounding up the reported age at death (see
Figure 4.1).

A measure of the impact of heaping on mortality estimates
can be obtained by reassigning a proportion of the deaths
at 12 months to infancy and recalculating mortality rates.
The results from a model which redistributes 25 percent of
the excess deaths at 12 months to infancy are shown in
Table 4.4% In terms of infant mortality, the adjustment
increases the estimated rates less for surveys in North Afri-
ca, Asia, and Latin America than for surveys in sub-Saharan
Africa, where heaping is greater. The mean increase in
estimates of the infant mortality rate (IMR) for surveys in
sub-Saharan Africa is 5 percent, compared with 2 percent
for surveys in the other regions. In all but three surveys
the adjustment procedure produced smaller percent increas-
es in infant mortality than percent decreases in child mor-
tality. In only three African countries, which have very
high childhood mortality (Burundi, Mali, and Senegal), was
the percent increase in infant mortality less than the de-
crease in child mortality.

8 The model calculates excess deaths as the difference between the number
of deaths at 12 months and the average number at months 10, 11, 13, and
14. This procedure is conservative in the sense that it tends 1o over-
estimate the number of excess deaths at 12 months of age.
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Figure 4.1 Age at death for children who died at less than two years of age, selected Demographic and Health Surveys,
1987
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Table 4.4 Estimates of infant and child mortality for the ten-year period preceding the survey, adjusted for heaping of
deaths at twelve months of age, Demographic and Health Surveys, 1986-1989

Infant Mortality (yq¢) child Mortality (4q;)
Unadjusted Adjusted Percent Unadjusted Adjusted Percent
Country Rate Rate Increase Rate Rate . Decrease
SUB-SAHARAN AFRICA
Botswana 39.5 41.2 4.3 17.0 15.3 10.3
Burundi 87.1 92.1 5.8 107.8 102.7 4.8
Ghana 81.3 86.0 5.8 78.9 74.0 6.2
Liberia 151.6 158.1 4.3 92.2 84.9 7.9
Mali 132.5 142.7 7.7 169.7 159.6 6.0
Senegal 90.1 96.5 7.1 131.5 25.1 4.9
Togo 83.2 87.5 5.1 82.3 77.9 5.4
Uganda 105.9 110.5 4.4 90.6 85.6 5.6
Zimbabwe 57.4 59.1 3.0 3141 29.3 5.8
NORTH AFRICA
Morocco 82.4 84.8 2.9 38.7 36.2 6.5
Tunisia 56.8 58.3 2.1 18.8 17.2 8.5
ASIA
Indonesia 75.2 77.0 2.4 39.1 37.6 4.0
sri Lanka 32.5 32.5 0.0 10.2 10.2 0.0
Thailand 38.3 38.8 1.3 11.0 10. 4.5
LATIN AMERICA/CARIBBEAN
Brazil 86.2 86.5 0.4 13.6 13.2 2.5
Colombia 39.3 40.4 2.6 12.8 11.7 8.6
Dominican Republic 70.4 71.4 1.5 23.9 22.7 4.8
Ecuador 65.2 66.9 2.6 26.4 24.6 7.0
Guatemala 79.5 82.6 3.9 45.9 42.6 7.1
Mexico 56.2 56.9 1.2 15.5 14.9 4.2
Peru 79.2 81.8 3.2 38.8 36.1 6.9
Trinidad & Tobago 311 31.2 0.3 3.4 3.4 0.0

Note: Estimates are adjusted by reassigning 25 percent of the "excess" deaths reported at 12 months back to the 6-11 age
segment. (See text for a definition of Uexcess" deaths.)
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5 Completeness of Event
Reporting

Potentially the most serious source of error in the birth
history data is the omission of children who have died. In
this section, event omission is investigated by checking the
internal consistency of the reported data and by comparing
DHS estimates with those from WES surveys.

5.1 INTERNAL CONSISTENCY

The rationale for internal consistency tests is that mortality
rates typically follow well-established patterns when exam-
ined according to certain characteristics (age, sex, birth
order, etc.) and that departures from the expected patterns
are indicative of defective data. However, it should be
recognized at the outset that internal consistency tests
cannot detect underreporting which is moderate in degree
or which is non-selective across values for the characteristic

being investigated. Therefore, while substantial departures
from expected patterns can signal data errors, the absence
of such findings does not confirm that reporting of events
is complete.

Age Pattern of Mortality

Mortality rates typicaily decline sharply in the first few days
and weeks of life and with few exceptions continue to dec-

‘line, although less sharply, through late infancy and early

childhood. It is also known that the steepness of the de-
cline in mortality risk with age is related to the level of
mortality; typically, at lower mortality levels deaths are
more concentrated at younger ages, so that the pattern of
decline with age is more pronounced than at higher mor-
tality levels.

Table 5.1 Infant mortality rates and ratio of neonatal to infant mortality by calendar year period preceding the survey,

Demographic and Health Surveys, 1986-1989

Infant Mortality Rate by Calendar-Year
Period Preceding the Survey

Ratio of Neonatal Mortality to Infant
Mortality by Calendar-Year Period
Preceding the Survey

Country 0-5 6-10 11-15 0-5 6-10 11-15
SUB-SAHARAN AFRICA
Liberia 143.7 161.4 192.2 47 .45 43
Mali 108.4 157.1 166.9 49 .55 55
Uganda 100.7 112.9 86.9 45 .48 45
Senegal 85.8 95.1 117.6 52 .59 48
Togo 80.5 96.7 107.4 54 .53 50
Ghana 77.2 86.4 99.6 57 .59 63
Burundi 74.5 102.9 100.2 47 42 43
Zimbabwe 52.7 63.7 53.6 52 .55 59
Botswana 37.4 42.1 57.3 .58 .57 45
NORTH AFRICA
Morocco 73.3 92.4 104.4 56 .53 &7
Tunisia 50.4 64.4 70.0 55 49 46
ASIA
Indonesia 70.2 80.5 80.7 .58 .57 51
Thailand 35.6 40.9 54.6 .56 68 69
Sri Lanka 25.3 39.4 39.3 .64 63 58
LATIN AMERICA/CARIBBEAN
Peru 75.8 83.3 91.3 44 .43 41
Brazil 74.7 100.2 99.7 44 43 49
Guatemala 73.3 87.6 93.7 A 47 51
Dominican Republic 67.2 . 74.3 79.3 58 .57 51
Ecuador 58.0 72.5 95.2 61 .55 53
Mexico 46.9 66.6 70.2 56 .50 56
Colombia 33.4 46.6 60.7 58 48 52
Trinidad & Tobago 26.2 37.2 46.7 81 .67 61

Note: Within region, countries are listed in order of decreasing infant mortality.
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It is often hypothesized that children who die soon after
birth are those most likely to be unreported in a retrospec-
tive survey. If such selective underreporting is severe, an
abnormally low ratio of neonatal to infant mortality would
be observed. Table 5.1 shows these ratios for three five-
year periods before each survey. The values of the ratio
range from 0.41 (Peru) to 0.81 (Trinidad and Tobago). As
expected, lower levels of mortality are associated with high-
er values of this ratio. For a given country, there is a
tendency for the ratio to be higher for more recent time
periods, particularly if mortality has declined over time.
Exceptions to this pattern are Guatemala, Mali, Thailand,
and Zimbabwe.

The possibility of underreporting of early infant deaths can
be further investigated by examining the distribution of
deaths within the neonatal period. Table 5.2 presents sta-
tistics on the ratio of deaths under seven days (early ncona-
tal period) to all neonatal deaths. In general, the ratios do
not indicate underreporting of births of children who died

in early infancy. The ratios are 0.52 or higher and are
frequently in excess of 0.70.°

The analyses of mortality patterns by age has not detected
evidence of substantial underreporting of deaths in the
DHS surveys, with the possible exception of Thailand. The
Thailand data indicate a decline in neonatal mortality of
nearly 50 percent in the period between 1972-76 and 1982-
87, at the same time, postneonatal mortality remained
virtually unchanged.

Sex Differentials

There are reasons to expect variations in mortality risk
between male and female children. Biological factors pre-
dispose boys to higher risk, especially during infancy. Be-
havioral factors may operate in the opposite direction in

9 There are no model mortality patterns for the neonatal period. However,
one review of data from several developing countries concluded that, at
levels of neonatal mortality of 20 per 1000 or higher, approximately 70
percent of neonatal deaths occur within the first six days of life (Boerma,
1988).

Table 5.2 Neonatal mortality rates and the ratio of deaths under seven days to all neonatal deaths by calendar year
period preceding the survey, Demographic and Health Surveys, 1986-1989

Neonatal Mortality Rate by
Calendar-Year Period Preceding

Ratio of Deaths Under 7 Days to All
Neonatal Deaths by Calendar-Year

the Survey Period Preceding the Survey
Country 0-5 6-10 11-15 0-5 6-10 1-15
SUB-SAHARAN AFRICA
Liberia 67.8 73.4 82.8 69 .66 61
Mali 53.6 87.0 91.1 68 .68 65
Uganda 45.5 54.6 43.8 67 .74 74
Senegal 442 52.0 55.9 60 .55 57
Togo 43.4 46.0 53.6 74 .73 69
Ghana 43.8 51.7 62.4 77 .69 75
Burundi 34.9 43.4 43.2 68 .67 59
2imbabwe 26.6 35.3 32.9 77 57 62
Botswana 21.6 23.9 26.0 81 76 76
NORTH AFRICA
Morocco 41.1 48.8 48.8 .52 .52 49
Tunisia 27.8 27.8 32.5 .69 72 65
ASIA
Indonesia 30.0 41.9 37.6 .52 48 52
Thailand 20.1 27.7 37.9 T4 65 62
Sri Lanka 16.3 24.7 22.9 .72 76 73
LATIN AMERICA/CARIBBEAN
Peru 33.6 35.9 37.8 .58 60 51
Brazil 33.0 43,4 49.4 .61 56 58
Guatemala 32.9 41.4 47.6 .70 78 75
Dominican Republic 38.7 42.5 40.2 .70 77 71
Ecuador 35.4 39.8 50.4 .65 64 55
Mexico 26.0 33.4 39.0 NA NA NA
Colombia 19.4 22.3 31.8 .79 .73 .73
Trinidad & Tobago 21.3 25.0 28.6 .76 .86 .70
Note: Within region, countries are listed in order of decreasing infant mortality.
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societies where there is a strong preference for male chil-
dren and child care practices differ by sex.

The IMR sex ratio (male IMR/female IMR) of the Region-
al Model Life Tables varies from 1.36 to 1.16 for levels of
infant mortality from 25 to 200 per 1000 (Coale and
Demeny, 1966). These values were used to define a plausi-
ble range for the IMR sex ratio in the assessment of the
WEFS mortality data (Rutstein, 1985) and are used for that
purpose here.

If births of female children who have died are omitted
more frequently than births of male children who have died
(as is often hypothesized), then the IMR sex ratio will be
positively biased. Less likely, if in a particular population
there is a reluctance to disclose deaths of more culturally-
valued male children, the ratio will be negatively biased.
Table 5.3 shows infant mortality rates by sex, and the IMR
sex ratio for the ten-year period preceding the survey. For
most surveys, the value of the IMR sex ratio is within the
plausible range. However, the values exceed the range in
three surveys and fall below it in three other surveys.

Table 5.3 Infant mortality rates by sex of child and sex
risk ratio (M/F) for the ten-year period
preceding the survey, Demographic and Health
Surveys, 1986-1989

Infant Mortality Rate Sex Risk
Ratio
Country Males Females (M/F)
SUB-SAHARAN AFRICA
Botswana 47.7 31.5 1.51
Burundi 98.2 75.7 1.30
Ghana 88.8 73.5 1.21
Liberia 167.2 135.4 1.23
Mali 138.2 126.5 1.09
Senegal 97.3 82.5 1.18
Togo 87.7 78.5 1.12
Uganda 1M11.3 100.5 1.1
Zimbabwe 64.4 49.4 1.30
NORTH AFRICA
Morocco 83.4 81.1 1.03
Tunisia 58.0 55.5 1.05
ASIA
Indonesia 84,2 65.6 1.28
Sri Lanka 39.6 24,8 1.60
Thailand 45.1 311 1.45
LATIN AMERICA/CARIBBEAN
Brazil 98.5 73.4 1.34
Colombia 40.7 37.9 1.07
Dominican Republic 78.7 61.8 1.27
Ecuador 70.1 60.0 1,17
Guatemala 90.6 68.0 1.33
Mexico 60.1 52.4 1.15
Peru 83.7 74.5 1.12
Trinidad & Tobago 28.8 33.5 0.86
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For Botswana, Sri Lanka, and Thailand the IMR sex ratios
exceed 1.40, suggesting that there was underreporting of
female infants who had died. If omission did take place,
it is likely to have occurred for deaths in the neonatal
period, which would be indicated by particularly high ratios
of male to female neonatal mortality rates. In the case of
Botswana and Sri Lanka, very high values were found for
the neonatal period (1.94 and 1.76, respectively) and more
moderate values for the postneonatal period (1.09 and 1.45,
respectively). In the case of Thailand, the mortality sex
ratios for the two periods of infancy were identical (1.45).

For Tunisia, Morocco, and Trinidad and Tobago the IMR
sex ratios were 1.05 or lower, indicating possible omission
of male deaths. The IMR sex ratios for the WES surveys
in Tunisia and Morocco were similarly low (1.02 and 1.06,
respectively) while the ratio for Trinidad and Tobago (1.20)
was in the acceptable range (Rutstein, 1985). Examination
of the sex differentials for subintervals of infancy found
that the low IMR sex ratios for Tunisia and Morocco are
the result of high female. (relative to’ male) mortality for
the postneonatal period (which is consistent with child care
practices favoring males), and that, for the neonatal period,
male mortality exceeds female mortality, as expected. How-
ever, the case of Trinidad and Tobago is not as readily
explained, since female mortality exceeds male mortality in
both the neonatal and postneonatal periods.

Birth Order and Maternal Age

These two variables are highly correlated and their relation
to childhood mortality is expected to show similar patterns.
It is wsually observed that as both birth order and maternal
age increase the rate of mortality first falls and then rises.
Selective omission of deaths-for example, by first-time
mothers or very young mothers_could disturb this pattern.
Underreporting of first births that have died is thought to
be particularly likely, especially if the birth occurred before
entry into a stable union.

Infant mortality rates and relative risks by birth order and
maternal age are shown in Tables 5.4 and 5.5, respectively.
In most surveys there are no marked departures from the
expected pattern; however, for Botswana, Brazil, Colombia,
Mexico, and Thailand, the risk for first births is (contrary
to expectation) well below that for second and third order
births. In all of these countries except Botswana, young
maternal age is associated with higher mortality risk. The
relatively low risk of mortality for first births is probably
not indicative of underreporting; rather, it is possible that
later entry into marriage could have resulted in a significant
proportion of first births occurring at more favorable ages.

In the case of Botswana, relative risk is low both for first
births and for births occurring before age 20. Furthermore,



Table 5.4 Infant mortality rates by birth order of child, for the ten-year calendar period preceding the survey,
Demographic and Health Surveys, 1986-1989

Relative Risk of Death by

Infant Mortality Rate by Birth Order of Child Birth Order of Child®

Country 1 2-3 4-6 7+ 1 2-3 4-6 7+

SUB-SAHARAN AFRICA

Botswana 32.4 44.6 37.5 44.3 0.73 1.00 0.84 0.99
Burundi 98.5 84.6 80.9 93.0 1.16 1.00 0.96 1.10
chana 86.3 67.9 82.6 101.8 1.27 1.00 1.22 1.50
Liberia 154.4 146.5 146.4 169.4 1.05 1.00 1.00 1.16
Mali 170.3 119.4 113.2 150.7 1.43 1.00 0.95 1.26
Senegal 111.9 84.9 81.4 91.1 1.32 1.00 0.96 1.07
Togo 79.5 83.6 79.7 93.6 0.95 1.00 0.95 1.12
Uganda 120.0 102.7 104.7 99.1 1.17 1.00 1.02 0.96
Zimbabwe 61.8 53.5 47.6 76.2 1.16 1.00 0.89 1.42
NORTH AFRICA
Morocco 90.7 80.1 78.4 84.8 1.13 1.00 0.98 1.06
Tunisia 60.7 44.2 60.1 76.0 1.37 1.00 1.36 1.72
ASIA
Indonesia 78.1 70.3 70.5 94.0 1.1 1.00 1.00 1.34
sri Lanka 31.1 29.6 37.5 46.5 1.05 1.00 1.27 1.57
Thailand 29.8 36.1 48.0 72.8 0.83 1.00 1.32 2.01
LATIN AMERICA/CARIBBEAN
Brazil 62.0 73.0 100.4 159.8 0.85 1.00 1.38 2.19
Colombia 30.4 41.0 42.4 5.1 0.74 1.00 1.03 1.25
Dominican Republic 69.5 64.1 68.2 91.2 1.08 1.00 1.06 1.42
Ecuador 58.6 52.3 68.8 103.9 1.12 1.00 1.32 1.99
Guatemala 84.3 70.6 78.1 99.8 1.19 1.00 1.1 1.41
Mexico 42.0 50.3 60.0 87.9 0.83 1.00 1.19 1.75
Peru 61.6 62.9 89.3 115.0 0.98 1.00 1.42 1.83
Trinidad & Tobago 28.9 25.6 33.0 72.6 1.13 1.00 1.29 2.84

8peference category is birth orders 2-3.
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Table 5.5
Demographic and Health Surveys, 1986-1989

Infant mortality rates by age of mother at birth of child, for the ten-year calendar period preceding the survey,

Infant Mortality Rate by Age
of Mother at Birth of Child

Relative Risk of Death by Age
of Mother at Birth of Chitd?

Country <20 20-29 30-39 40+ <20 20-29 30-39 40+
SUB-SAHARAN AFRICA
Botswana 34.9 41.8 38.8 (35.8) 0.83 1.00 0.93 0.86
Burundi 137.9 86.5 75.6 (74.4) 1.59 1.00 0.87 0.86
Ghana 97.0 73.1 82.8 (118.6) 1.32 1.00 1.13 1.62
Liberia 175.9 145.7 135.6 (170.8) 1.21 1.00 0.93 1.17
Mali 177.8 116.6 122.1 (178.2) 1.52 1.00 1.05 1.53
Senegal 1M7.7 82.4 82.4 (98.1) 1.43 1.00 1.00 1.19
Toto 90.3 79.1 87.9 (76.3) 1.14 1.00 1.1 0.96
Uganda 119.4 104.2 93.0 (129.7) 1.15 1.00 0.89 1.24
Zimbabwe 76.5 47.5 62.3 (67.1) 1.61 1.00 1.31 1.41
NORTH AFRICA
Morocco 122.5 79.1 76.2 65.7 1.55 1.00 0.96 0.83
Tunisia 68.5 55.6 51.9 €109.5) 1.23 1.00 0.93 1.97
ASIA
Indonesia 99.2 68.1 74.2 7.1 1.45 1.00 1.09 1.04
Sri Lanka 34.6 33.4 28.8 (51.9) 1.03 1.00 0.86 1.55
Thailand 39.5 33.4 47.4 (68.8) 1.18 1.00 1.42 2.06
LATIN AMERICA/CARIBBEAN
Brazil 103.0 81.5 86.0 (142.8) 1.26 1.00 1.05 1.75
Colombia 46.1 36.7 40.1 (45.0) 1.26 1.00 1.09 1.23
Dominican Republic 84.6 60.5 79.1 (104.6) 1.40 1.00 1.31 1.73
Republic
Ecuador 61.9 63.4 62.9 (140.8) 0.98 1.00 0.99 2.22
Guatemala 98.9 72.5 7.7 (165.6) 1.36 1.00 1.07 2.28
Mexico 63.1 53.0 57.1 (73.9) 1.19 1.00 1.08 1.39
Peru 100.2 68.1 85.9 (103.6) 1.47 1.00 1.26 1.52
Trinidad & Tobago 42.9 28.4 25.5 (91.6) 1.51 1.00 0.89 3.22

Note:

8Reference category is births. to women 20-29.

the overall pattern of mortality by birth order and maternal
age is atypical in Botswana, since relative risk is highest
for second and third order births and for women 20 to 29.
One interpretation of these findings is that dead children
who were born when the respondents were young, first-time
mothers are underreported.

Preceding Birth Interval

Infant and child mortality risk has consistently been shown
to vary with the length of the preceding birth interval.
That is, births which follow a short interval (less than 24
months) are at higher risk than those which follow a longer
interval (24-47 and 48+ months). Table 5.6 shows infant
mortality rates by birth interval. In all surveys, short inter-
vals are associated with increased risk of infant mortality
relative to the 48+ month reference category. Relative risk
ranges from over 3.0 (Burundi, Mali, and Peru) to about
1.3 (Sri Lanka and Trinidad and Tobago). The low values
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Figures in parentheses are based on fewer than 500 observations.

of relative risk for Sri Lanka and Trinidad and Tobago are
not necessarily indicative of data problems, since the risk
for the short interval (<24 months) is quite high relative
to the long interval (24-47 months).

Maternal Education

It is well known that infant and child mortality are inverse-
ly related to the level of maternal education. The strength
of the relationship, however, varies between countries. In
Table 5.7, infant mortality rates and relative risk are shown
by level of maternal education. The reader should bear in
mind that the three education categories (none, primary,
and secondary or higher) are not absolutely comparable
across the 22 surveys.

The effect of maternal education on infant mortality varies
widely among the countries surveyed. The expected pattern
of declining mortality with increasing education is evident



Table 5.6 Infant mortality rates by length of retrospective birth interval for the ten-year calendar period preceding the
survey, Demographic and Health Surveys, 1986-1989

Infant Mortality Rate by Length Relative Risk of Death by Length
of Birth Interval (Months) of Birth Interval (Months)?
Country <24 24-47 48+ <24 24-47 48+
SUB-SAHARAN AFRICA
Botswana 69.7 37.5 33.5 2.08 1.12 1.00
Burundi 133.2 72.3 411 3.24 1.78 1.00
Ghana 121.2 72.4 66.6 1.82 1.09 1.00
Liberia 214.4 132.9 87.8 2.43 1.51 1.00
Mali 206.8 114.5 53.9 3.84 2.12 1.00
Senegal 120.0 75.6 69.2 1.73 1.09 1.00
Togo 126.1 77.3 7.7 1.76 1.08 1.00
Uganda 143.0 87.1 79.3 1.80 1.10 1.00
Zimbabwe 81.3 50.4 48.8 1.67 1.05 1.00
NORTH AFRICA
Morocco 120.8 63.4 49.7 2.43 1.28 1.00
Tunisia 89.4 34.5 36.4 2.46 0.95 1.00
ASIA
Indonesia 110.7 63.5 51.8 2.14 1.23 1.00
sri Lanka 45.5 25.1 35.3 1.29 0.71 1.00
Thailand 59.3 38.3 34.1 1.74 1.12 1.00
LATIN AMERICA/CARIBBEAN
Brazil 143.4 61.4 55.5 2.58 1.1 1.00
Colombia 53.0 41.6 29.5 1.80 1.41 1.00
Dominican Republic 88.4 59.2 59.9 1.48 0.99 1.00
Ecuador 95.0 52.6 47.0 2.02 1.12 1.00
Guatemala 123.3 53.4 58.9 2.09 0.91 1.00
Mexico 83.9 48.3 46.2 1.82 1.05 1.00
Peru 124.2 66.7 37.2 3.34 1.79 1.00
Trinidad & Tobago 46.0 16.8 32.0 1.44 0.53 1.00

8Reference category is births with preceding birth interval 24-47 months in length.
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Table 5.7
and Health Surveys, 1986-1989

Infant mortality rates by mother's education for the ten-year calendar period preceding the survey, Demographic

Infant Mortality Rate
by Mother's Education

Relative Risk of Death
by Mother's Education?

Secondary

Secondary
Country None Primary or higher None Primary or higher
SUB-SAHARAN AFRICA
Botswana 46.5 35.4 34.7 1.34 1.02 1.00
Burundi 89.4 81.9 (32.3) 2.77 2.54 1.00
Ghana 87.7 75.0 (79.1) 1.1 0.95 1.00
Liberia 162.0 144.8 111.2 1.46 1.30 1.00
Mali 140.6 103.9 (84.9) 1.66 1.22 1.00
Senegal 95.5 65.2 (49.9) 1.91 1.31 1.00
Togo 87.3 78.4 (54.5) 1.60 1.44 1.00
Uganda 114.4 101.5 83.5 1.37 1.22 1.00
Zimbabwe 78.0 54.2 39.9 1.95 1.36 1.00
NORTH AFRICA
Morocco 86.1 54.0 65.3 1.32 0.83 1.00
Tunisia 63.5 50.1 35.1 1.81 1.43 1.00
ASIA
Indonesia 98.8 76.6 37.4 2.64 2.05 1.00
Sri Lanka 52.4 34.0 27.9 1.88 1.22 1.00
Thailand 53.7 38.7 19.0 2.83 2.04 1.00
LATIN AMERICA/CARIBBEAN
Brazil 115.3 91.2 24.9 4.63 3.66 1.00
Colombia 54.8 42.0 28.8 1.90 1.46 1.00
Dominican Republic 98.9 73.5 47.3 2.09 1.55 1.00
Ecuador 106.2 68.3 39.5 2.69 1.73 1.00
Guatemala 82.2 81.9 40.5 2.03 2.02 1.00
Mexico 82.7 57.8 27.4 3.02 2.1 1.00
Peru 118.9 87.5 41.8 2.84 2.09 1.00
Trinidad & Tobago (65.6) 24.7 39.6 1.66 0.63 1.00

Note:

figures in parentheses are based on fewer than 500 observations.

8peference category is births to women educated to secendary level or higher.

in all countries except Morocco and Trinidad and Tobago.
These two countries exhibit a pattern that may signal selec-
tive underreporting of deaths by women with less than a
secondary education.

5.2 COMPARISON OF DHS DATA WITH OTHER
SOURCES

The WFS surveys, conducted in the 1970s and early 1930s,
are the best single source of national-level mortality data
against which the DHS data can be evaluated. Of the 22
DHS surveys considered in this report, 13 are in countries
where WES surveys were carried out seven to thirteen years
earlier.

In this analysis, the DHS and WES mortality estimates—

which are based on direct estimation techniques—are com-
pared for a fixed time period. The WFS estimates are for
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the five-year period immediately preceding the survey; the
DHS estimates are for that same time period (i.e., ten to
fifteen years preceding the survey).® Thus, the DHS mor-
tality estimates are based on events which require longer
respondent recall (five times longer, on average) and which
might be expected to be reported less completely.

10 The WFS estimates had to be adjusted to compensate for the possible
effect of truncation bias in the DHS estimates. Truncation bias arises
from the unavailability of births to older women for time periods prior to
the survey date. For instance, since the maximum age of survey re-
spondents is 49, the DHS birth history data for a five-year period which
is ten to fifteen years before the survey includes no births to women older
than 39. If births to women 40 years and older have relatively high mor-
tality, then the DHS estimate for that period will be an underestimate.
Truncation bias was compensated for by estimating rates for women 15-
34 in the WFS surveys. In the case of Indonesia, an additional step was
required in order to establish geographical comparability for the WES and
DHS estimates: the DHS estimates were restricted to Java-Bali, which was
the only area covered by the WES survey.



Table 5.8 shows under-five mortality rates for the 13 coun-
tries where both WES and DHS surveys were conducted.
In all three Asian countries, the WFS mortality rates are
more than 10 percent higher than the DHS rates: Indone-
sia (11 percent), Thailand (15 percent), and Sri Lanka (31
percent). In the six Latin American countries, the esti-
mates differ substantially only for Colombia, where the
WES rate is 19 percent higher than the DHS rate. In the
four African countries, there is no substantial difference
between the estimates, except for Ghana, where the DHS
estimate is 38 percent higher than the WES estimate.

Table 5.8 Estimates of under-five mortality for a
fixed five-year reference period, WFS and
DHS Surveys
Under-Five
Midpoint Mortality Per-
of (sqp) cent
Reference ———  Differ-
Country Period  WFS DHS ence?
SUB-SAHARAN AFRICA
Ghana 1977.2  120.1  166.1 -38
Senegal 1976.0 261.4  258.9 + 1
NORTH AFRICA
Morocco 1977.7  143.6 154.9 -8
Tunisia 1976.1 103.1 100.8 + 2
ASIA
Indonesiab 1973.8  157.6 139.7  +11
Sri Lanka 1973.3 84.6 58.6 +31
Thailand 1972.9 87.9 74.4 +15

LATIN AMERICA/CARIBBEAN

Colombia 1974.0 104.8 84.4 +19
Dominican Republic 1972.9 126.8 117.0 +8
Ecuador 1977.3 115.5 110.1 +5
Mexico 1974 .4 94.3 93.1 + 1
Peru 1975.5  144.2 131.5 +9
Trinidad & Tobago 1974.9 50.3 52.8 -5

Note: Estimates are for women 15-39.

AYFS-DHS
WFS
bestimates do not include areas outside Java and Bali.

The shortfall (by more than 10 percent) in the DHS mor-
tality estimates for four countries suggests underreporting
of dead children for the period 10 to 15 years preceding
the DHS survey. However, the findings do not necessarily
imply underreporting of events for more recent time peri-
ods. Similarly, the absence of a shortfall in the other DHS
surveys does not mean that reporting was necessarily com-
plete in those surveys. It is possible that there was under-
reporting of events and underestimation of rates for the
period immediately preceding the WES survey. In the case
of Ghana, the most plausible explanation is that there was
underreporting of events in the WES survey.

The findings do suggest that in analyzing trends in mor-
tality, a cautious approach is warranted when data are
available from only one survey. Actual mortality declines
may be masked or underestimated if greater underreporting
of events occurs for periods in the more distant past.

Table 5.9 shows DHS and WES infant and child mortality
estimates for the same five-year reference period. For the
DHS surveys in which under-five mortality estimates are
significantly lower than WFS estimates, the percent short-
fall is greater for child mortality than for infant mortality,
particularly in the case of Thailand. This pattern is con-
trary to expectation.

133



Table 5.9 Estimates of infant and child mortality for a fixed five-year reference period, WFS and DHS surveys

Midpoint Infant Mortality Rate (199) child Mortality Rate (4q;)
of
Reference Percent Percent

Country Period WFS DHS Difference® WFS DHS Difference?
SUB-SAHARAN AFRICA

Ghana 1977.2 69.7 88.1 -26 54.1 85.5 -58

Senegal 1976.0 112.2 109.9 +2 167.1 167.4 ()]
NORTH AFRICA

Morocco 1977.7 91.1 105.9 -16 57.8 54.9 +5

Tunisia 1976.1 75.4 70.3 + 7 30.0 32.8 -1
ASIA

IndonesiaP 1973.9 93.1 83.2 +11 71.2 61.7 +13

Sri Lanka 1973.3 58.0 40.6 +30 27.9 18.8 +33

Thailand 1972.9 62.7 60.9 +3 26.8 14.4 +46
LATIN AMERICA/CARIBBEAN

Colombia 1974.0 68.7 57.1 +17 39.3 29.0 +26

Dominican Republic 1972.9 86.4 76.2 +12 44 .4 441 +1

Ecuador 1977.3 74.9 76.1 -2 43.8 36.8 +16

Mexico 1974.4 70.2 71.0 -1 25.8 23.8 + 8

Peru 1975.5 92.5 87.6 +5 56.9 48.1 +15

Trinidad & Tobago 1974.9 42.8 46.2 -8 7.9 7.0 +11

Note: Estimates are adjusted for births to women 15-39.
3WFS-DHS

WES
Pestimates do not include areas outside Java and Bati.
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6 Summary and
Recommendations

This assessment of DHS mortality data first considered the
quality of the reported birth history data and then ad-
dressed the more difficult issue of underreporting of events.
The analysis of the reported data focused on the complete-
ness and accuracy of the data on date of birth and age at
death. In the case of underreporting of events, the analysis
utilized internal consistency tests and comparisons of DHS
data with data from other sources. Overall, the assessment
found that the quality of the DHS data is good, although
some data problems were detected. It is probable that
modification of the procedures used in DHS surveys would
reduce the effects of these data problems.

6.1 QUALITY OF THE REPORTED DATA

Analysis of the data on date of birth found that year of
birth was missing much more frequently for dead children
than for living children. For the fifteen-year period preced-
ing a survey, the percentage of dead children requiring
imputation of year of birth was 2 percent or more in half
of the DHS surveys and over 25 percent in two surveys
(Mali and Thailand). Regarding the displacement of births
from the fifth to the sixth calendar year prior to the survey,
in twelve surveys birth displacement was greater for dead
children than for living children—a pattern which tends to
underestimate mortality for the five-year reference period
immediately preceding a survey. However, in most surveys,
the impact on estimates of infant mortality was not great.
A simulation estimated the potential impact to be between
one and four percent.

Analysis of the data on age at death, found that heaping on
12 months of age was about as prevalent in DHS surveys
as it was in previous WEFS surveys. Overall, about ten
times as many deaths were reported at 12 months of age as
at age 10, 11, 13 or 14 months. Heaping was particularly
pronounced in the surveys in sub-Saharan Africa. The
impact on mortality estimates was determined by distrib-
uting 25 percent of the excess deaths at 12 months to in-
fancy and recalculating the rates. Increases in the estimates
of infant mortality averaged 2 percent for surveys in North
Africa, Asia, and Latin America and about 5 percent for
surveys in sub-Saharan Africa.

Mortality rates by demographic characteristics of the moth-
er and child were analyzed in an effort to identify patterned
differentials. Most surveys showed the expected variations;
however, some raised questions about possible data prob-
lems.

. The mortality data from Botswana are suspect on two
tests of internal consistency, indicating underreporting
of births of children who died in the neonatal period,
particularly female births and births to young, first-
time mothers.

. Female neonatal deaths may have been underreported
in Sri Lanka.

. There is a deficit of male neonatal deaths in the ten-
year period preceding the Trinidad and Tobago sur-
vey.

In 13 countries, it was possible to compare DHS and WES
mortality estimates.  For Ghana, the DHS estimate of
under-five mortality was 38 percent higher than the WES
estimate, suggesting underreporting in the latter. For four
surveys (Colombia, Indonesia, Sri Lanka, and Thailand), the
DHS estimates were lower than the WFS estimates by 10
percent or more. A more detailed analysis indicated that,
in each of these surveys, the percent shortfall in the DHS
estimate for child mortality was greater than for infant
mortality. This is unusual, since underreporting is more
commonly associated with younger age at death.

6.2 RECOMMENDATIONS

The collection of child survival data by means of retrospec-
tive surveys will always be subject to reporting error. How-
ever, it is possible to develop survey procedures which
minimize such errors. Changes in some of the DHS survey
procedures would help to realize this goal. These include
modifications in the DHS questionnaires, improved training
for interviewers, improved instruction manuals, and man-
datory follow-up visits to selected respondents by field
editors.

Failure to record year of birth information for dead chil-
dren is a serious lapse in DHS procedures by interviewers
and field editors. The necessity of recording these data
must be emphasized during interviewer training and should
be rigorously checked during field editing. A mechanism
to facilitate this process is the inclusion of a box at the end
of the birth history section of the questionnaire where the
interviewer would be required to check that the year of
birth was recorded for dead children. The same procedure
would also be helpful as an aid in interviewer training.



When considering the problem of birth displacement, two
factors must be taken into account. First, the solution
must be sought within the framework of all births in the
sixth calendar year before the survey. Given the size of
DHS surveys, the number of such births is typically between
500 and 1000. Second, regarding births of children who
died, the transferred cases are typically less than 15 percent
of the 50 to 100 nonsurviving births reported in the sixth
calendar year preceding a survey. Thus, the number of
problem cases is relatively small. In a discussion of birth
displacement which appears elsewhere in this volume
(Arnold, 1990), it is stressed that field editors should spot-
check questionnaires with births occurring in the two years
prior to the cut-off date for the collection of health data.
Also, as soon as the first 1000 or so questionnaires from a
survey are received at the data processing office, it would
be worthwhile to tabulate the births by calendar year of
birth. If the results indicate that there is a problem of
birth displacement, the matter can be taken back to the
interviewers immediately, to determine the source of the
problem and, if possible, the solution to the problem.

Heaping at 12 months for age at death is an ongoing prob-
lem in DHS surveys. Typically, it involves 200-300 cases in
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African surveys and about half as many in surveys in re-
gions where mortality levels are lower. The first step to-
ward minimizing this problem is to ensure that the phe-
nomenon of heaping is fully explained during interviewer
training and that it is covered in the interviewer’s manual.
While this issue was discussed during interviewer training
in most DHS surveys, the fact that it was not described in
the interviewer’s manual tended to de-emphasize its impor-
tance. Second, there should be a box at the end of the
birth history section of the questionnaire where the inter-
viewer must make a check to indicate that she probed in
the case of deaths reported at 12 months of age. Third,
field editors should be required to follow up these deaths.
Finally, in DHS survey reports consideration should be
given to presenting mortality estimates adjusted for heaping
of deaths at 12 months of age. Separate mortality esti-
mates might be presented based on (1) the reported data
and (2) the data adjusted for heaping of deaths when such
an adjustment would result in an increase in the infant
mortality rate greater than a specified amount (e.g., 5 per-
cent). It is clear, however, that estimates of mortality from
birth to age two or age five are unaffected by heaping of
deaths at 12 months of age.
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Appendix: Birth History Section of the DHS-I Questionnaire

SECTION 2. REPRODUCTI

SKipP
NO. QUESTIONS AND FILTERS CODING CATEGORIES T0
201 Now | would like to ask about all the births yeu have (2155500055 0600000000000000 Bpooal
had during your life. Have you ever given birth?
1Y 60000008005Ga0aa000 L Baa00000n 2-——»206
202 Do you have any sons or daughters you have given birth YES 'gs v v s 2 oo e lins aigse s ffifecesas]
to who are now living with you?
L Ba88d00060a0000 0Goa00aaa0a0 v 2ed—>204
203 How many sons live with you? SONS AT HOME........cucus on
And how many daughters live with you?
DAUGHTERS AT HOME..........
IF NONE ENTER *00'.
204 Do you have any sons or daughters you have given birth YES . cevaonsne A0 00000aC NoAGaeans 1
to who are alive but do not live with you?
[ To PO A 0000D000000 eres d—>206
205 How many sons are alive but do not live with you? SONS ELSEWHERE ........0un..
And how many daughters are alive but do not live with
you? DAUGHTERS ELSEWHERE........
[F NONE ENTER '00°.
206 Have you ever given birth to a boy or a girl who was \ {43968 000000a0¢E oo Adoaon A600E DoB0 1
born alive but later died? [F NO, PROBE: Any (other)
boy or girl who cried or showed any sign of life but NO.. .. eenupnsan B 2——»208
only survived a few hours or days? |
207 How many boys have died? BOYS DEAD......... 3000D06AC
And how many girls have died?
GIRLS DEAD.. ... 0000001
IF NONE ENTER '00'.
208 SUM ANSWERS TO 203, 205, AND 207, AND ENTER TOTAL. TOTALL . silc v isio Tala ilale olalaiais. aln
IF NONE ENTER '00',
209 | CHECK 208:
Just to make sure that | have this right: you have had
in TOTAL live births during your life. Is that
correct?
PROBE AND
YES o (Lo correct 201-209
AS NECESSARY
——— A e — e S EEEEES S S Sl S S
210 | CHECK 208:
ONE OR MORE NO BIRTHS 1 »221
BIRTHS

v
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Appendix—Continued

—e e e e e ey

211 Now I would like to talk to you about all of your births, whether still alive or not, starting with the first
one you had. (RECORD NAMES OF ALL THE BIRTHS IN 212. RECORD TWINS ON SEPARATE LINES AND MARK WITH A BRACKET.)
212 213 214 215 216 IF DEAD: 217 IF ALIVE: | 218 IF ALIVE:
What name was Is (NAME) In what month and] Is (NAME) How old was (NAME) How old was Is he/she
given to your a boy or a | year was (NAME) still alive?] when he/she died? (NAME) at his/] living with
(first, next) girl? born? her last you?
baby? birthday?
PROBE : RECORD DAYS IF LESS
what is his/her THAN ONE MONTH, MONTHS | RECORD AGE IN
birthday? OR: In [F LESS THAN TWO COMPLETED
what season? YEARS, OR YEARS. YEARS.
S | e | ——
DAYS. .... 1
glj YES NO
BOY GIRL MONTH. . MONTHS...2 AGE IN YES NO
1 2—> YEARS..
(NAME) 1 2 YEAR.... YEARS....3 1 2
(GO T0 217)
(GO TO NEXT BIRTH)
DAYS..... 1
EEJ YES NO
BOY GIRL MONTH. .. MONTHS...2 AGE IN YES NO
1 22— YEARS..
(NAME) 1 2 YEAR . ... i YEARS....3 1 2
(GO TO 217)
(GO TO NEXT BIRTH)
DAYS. . ...1
EEJ YES NO
BOY GIRL MONTH... MONTHS...2 AGE N YES NO
1 3a— YEARS..
(NAME) 1 2 YEAR.... l YEARS....3 1 2
(GO TO 217)
(GO TO NEXT BIRTH)
DAYS..... 1
ﬂ YES  NO
BOY GIRL MONTH. .. MONTHS...2 AGE IN YES NO
1 22— YEARS..
(NAME) 1 2 YEAR. ... i YEARS. ,..3 1 2
(GO TO 217)
(GO TO NEXT BIRTH)
DAYS..... 1
EEJ YES NO
BOY GIRL MONTH. .. MONTHS...2 AGE IN YES NO
1 22— YEARS..
(NAME) 1 2 YEAR.... 1 YEARS....3 1 2
(GO TO 217)
(GO TO NEXT BIRTH)
DAYS..... 1
f_l YES NO
BOY GIRL MONTH. .. MONTHS. ,.2 AGE IN YES RO
1 — YEARS..
(NAME) 1 2 YEAR.... i YEARS....3 1 2
(GO TO 217)
(GO TO NEXT BIRTH)
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1985-1990
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Summary of DHS-I surveys, 1985-1990

Supplemental Studies,

Region and Date of implementing Sample Modules, and
Country Fieldwork Organization Respondents  Size Additional Questions
AFRICA
Botswana Aug-Dec 1988 Central Statistics Office Allwomen 15-49 4,368 AIDS, PC, adolescent fertility
Burundi Apr-Jul 1987 Département de la Population, Ministére de l'Intérieur  Allwomen 16-49 3,970 AM, SAl, adult mortality
Burundi Apr-Jul 1987 Département de la Population, Ministére de I'intérieur ~ Husbands 542 KAP study
(Husband Survey)
Ghana* Feb-May 1988 Ghana Statistical Service All women 15-48 4,488 AM, SM, WE
Kenya™ Dec-May 1988/89 National Council for Population and Development Allwomen 15-49 7,150 H
Liberia Feb-Jul 1986 Bureau of Statistics, Ministry of Planning and Alilwomen 15-49 5,239 H, TBH, employment status
Economic Affairs
Mali Mar-Aug 1987 Institut du Sahel, USED/CERPOD Allwomen 15-49 3,200 AM, VC, childhood
physical handicaps
Mali Mar-Aug 1987 institut du Sahel, USED/CERPOD Men 20-55 970 KAP study
(Male Survey)
Ondo State, Sep-Jan 1986/87 Ministry of Health, Ondo State Allwomen 1549 4,213 AM, H, TBH
Nigeria
Senegal Apr-Jul 1986 Direction de la Statistique Allwomen 15-49 4,415 AM, CD
Ministere de I'Economie et des Finances
Sudan Nov-May 1989/90 Department of Statistics EMW 15-49 5,860 H, M, MM, female circumcision,
Ministry of Economic and National Planning family planning services
Togo Jun-Nov 1988 Unité de Recherche Démographique Allwomen 15-49 3,360 AM, H, SAl,
Université du Benin marriage history
Uganda Sep-Feb 1988/89 Ministry of Health Allwomen 15-49 4,730 AM, H, SAl
Zimbabwe Sep-Jan 1988/89 Central Statistical Office Allwomen 15-49 4,201 AIDS, AM, H, PC, SAl, WE
ASIA/NEAR EAST/NORTH AFRICA
Egypt Qct-Jan 1988/89 National Population Council EMW 15-49 8,911 AM, CD, H, MM, PC, SAIl, WE,
women's status
Indonesia Sep-Dec 1987 Central Bureau of Statistics EMW 15-49 11,844 PC, SM
National Family Planning Coordinating Board
Morocco May-Jul 1987 Ministére de la Santé Publique EMW 15-49 5982 AM,CD,H,S
Nepal Feb-Apr 1987 New Era CMW 15-49 1,623 KAP-gap survey
(In-depth)
Sri Lanka Jan-Mar 1987 Dept. of Census and Statistics EMW 15-49 5,865 AM, H, NFP
Ministry of Plan Implementation
Thailand Mar-Jun 1987 Institute of Population Studies EMW 15-49 6,775 AM, S, SAl
Chulalongkorn University
Tunisia Jun-Oct 1988 Office National de la Famille et de la Population EMW 15-49 4184 AM, CD,H, S, SAl
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Region and
Country

Date of
Fieldwork

Implementing
Organization

Respondents

Sample
Size

Supplemental Studies,
Modules, and
Additional Questions

LATIN AMERICA & CARIBBEAN

Bolivia
Bolivia (In-depth)

Brazil

Colombia

Dominican
Republic

Dominican Rep.
(Experimental)

Ecuador

El Salvador
Guatemala

Mexico

Peru

Peru
(Experimental)

Trinidad and
Tobago

Mar-Jun 1989
Mar-Jun 1989
May-Aug 1986

Oct-Dec 1986

Sep-Dec 1986

Sep-Dec 1986

Jan-Mar 1987

May-Jun 1985
QOct-Dec 1987
Feb-May 1987

Sep-Dec 1986

Sep-Dec 1986

May-Aug 1987

Instituto Nacional de Estadistica
Instituto Nacional de Estadistica

Sociedade Civil Bem-Estar
Familiar no Brasil

Corporacion Centro Regional de Poblacién
Ministerio de Salud

Consejo Nacional de Poblacion y Familia
Consejo Nacional de Poblacién y Familia

Centro de Estudios de Poblacién y
Paternidad Responsable

Asodiacién Demografica Salvadorefia
Instituto de Nutricidn de Centro América y Panamé

Direccién General de Planificacion Familiar
Secretaria de Salud

Instituto Nacional de Estadistica

Instituto Nacional de Estadistica

Family Planning Association of
Trinidad and Tobago

Allwomen 15-49
Allwomen 15-49
All women 15-44

All women 15-49

All women 15-49

All women 15-49

All women 15-49

All women 15-49
All women 15-44
All women 15-49

All women 15-49

All women 15-49

Allwomen 15-49

7,923
7,923
5,892

5,329

7,649

3,885

4,713

5,207
5,160
9,310

4,999

2,534

3,806

AM, CD, H, MM, PC, S, WE

Health
AM, H, PC, SM, abortion,

young adult use of contraception

AM, PC, SAl, SM

NFP, S, SAl, SM family

planning communication

SAl, CD, H, employment

S, TBH
H, S, SAl
H, NFP, S, employment

H, NFP, employment,
cost of family planning

AM, NFP, breastfeeding

CMW = currently married women
EMW = ever-married women

AIDS = acquired immune deficiency syndrome
AM = anthropometric measurements
CD = causes of death (verbal reports of symptoms)

H = additional health questions

M = migration

MM = maternal mortality
NFP = natural family planning

PC = pill compliance
S = sterilization

SM = social marketing

TBH = truncated birth history

VC = value of children

WE = women’s employment

* Data available for 943 husbands interviewed with a husband's questionnaire
** Data available for 1,133 husbands interviewed with a husband's questionnaire

SAl = service availability information
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