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Preface

One of the objectives of the Demographic and Health Sur-
veys (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 25 surveys during the se-
cond 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 health data quality
in the DHS surveys. Although considerable experience has
been gained in the use of fertility and family planning ques-
tions, the addition of health questions to a cross-sectional
survey was relatively new. In this report the quality of DHS-
I'survey data is assessed.

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
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Collection of health data through large-scale cross-national
survey programs is a relatively new area. During the 1970s, the
World Fertility Survey (WFS) was the main instrument
through which extensive experience was gained in the collec-
tion of data on fertility, family planning, and mortality. Its
successor, the Demographic and Health Surveys (DHS), built
upon that experience, and also expanded the goals of the
surveys to include health data.

Until the beginning of the 1980s the experience with health in-
terview surveys in developing countries was relatively limited.
Except for the United Nations-supported Household Survey
Capability Programme, which included information on health-
related issues, most of the data on health status and health
care utilization was collected through the health services or in
small-scale epidemiological studies. An important develop-
ment was initiated by the Expanded Programme on Immuniza-
tion (EPI) division of the World Health Organization (WHO).
EPI developed a simple and reliable sampling technique for
the collection of child immunization coverage data, which
made immunization coverage surveys the most popular type of
survey during the 1980s. The sampling technique was also used
to collect other data, such as neonatal tetanus mortality
(Galazka and Stroh, 1986) and diarrhea case management
(WHO, 1986), and further applications are being investigated
(Anker, 1991).

Several authors (Kroeger, 1983; Ross and Vaughan, 1936)
have pointed to the weaknesses of health interview surveys.
The most difficult area is the collection of data on morbidity,
which is subject to a reporting bias. Because health and iliness
are subjective matters, the magnitude of the reporting bias of-
ten is very difficult to evaluate. The measurement of health
services utilization is also affected by various reporting biases.
For example, the use of health services for diarrhea depends
on the reporting of diarrhea; some respondents only report se-
vere cases, whereas others include even the mildest cases. Re-
porting may also differ for deceased and living children or for
births longer ago and more recent.

During Phase Iof DHS (DHS-1 1984-1989), questions to mea-
sure health and health care utilization, based on the existing
knowledge, were developed. There were four main areas: ante-
natal and maternity care, immunization, child morbidity and
treatment, and breastfeeding. Child anthropometry was in-
cluded in most surveys and the causes of death in early child-
hood were optional.

This overview briefly deals with the quality of the health data
in the DHS-Isurveys; a more detailed assessment can be found
in the specific papers cited. Subsequent sections include an
outline of the materials and methods used in assessing the qua-
lity of the health data and some of the most important findings
for each of the health-related topics. Where applicable, the

sections end with a summary of the changes made in the DHS-
II core questionnaire.

1.1 DATA AND METHODS

The DHS project assists developing countries in the organiza-
tion of nationally representative surveys, which provide infor-
mation for policy and program decisionmaking and for scien-
tific research. Survey data include information on fertility and
childhood mortality levels, use of family planning, and various
maternal and child health indicators. Table 1.1 provides asum-
mary of the DHS-Isurveys, including date of fieldwork, sample
size (number of women and number of children under five),
and health modules used.

The quality of the health data is assessed for the following
areas:

o Demographic aspects related to birth data
. Antenatal and maternity care

. Child vaccinations
. Child morbidityand treatment (diarrhea, respiratoryin-
fections)

. Breastfeeding and supplementary feeding patterns
. Child anthropometry
. Causes of death in childhood.

The methods to evaluate the quality of data vary by topic, but
generally include the following:

. Frequencies of missing values and "don’t know" respon-
ses, and the proportion of responses in "other" categor-
ies;

C Occurrence of digit preference for duration questions,
dating of events, and anthropometry;

. Prevalence of inconsistencies between different parts of
the health section or between the health section and
birth history;

. Quality of data for deceased children compared to data
on living children;

. Quality of data if the mother has to report on more than
one child in the last five years; and

. Comparison of DHS results with external sources.

1.2 DEMOGRAPHIC ASPECTS OF THE
QUALITY OF BIRTH DATA IN THE
LAST FIVE YEARS

In the DHS surveys, the questions related to health are embed-
ded in a relatively long questionnaire that also includes fertil-
ity, family planning, and background characteristics of the re-
spondent. Health data are collected for all children born in the
five-year period preceding the survey. The basis for the sclec-
tion of these births is the birth history, whereby information on
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Table 1.1 .Summary of DHS-1 surveys: Date of fieldwork, sample sizes (women and children under five), and
health modules, Demographic and Health Surveys, 1985-1990
Children born in last 5 years Health Modules
Number Child
Date of of Anthro- Causes
Country Fieldwork Women Living Dead pometry of Death
SUB-SAHARAN AFRICA
Botswana Aug-Dec 1988 4368 3068 146
Burundi Apr-Jul 1987 3970 3502 385 X
Ghana Feb-May 1988 4488 3690 446 X
Kenya Dec-May 1988/89 7150 6593 539
Liberia® Feb-Jul 1986 5239 4307 873
Mali Mar-Aug 1987 3200 2904 537 X
Ondo State, Nigeria Sep-Jan 1986/87 4213 3018 264 X
Senegal Apr-Jul 1986 4415 3708 579 X X
Togo Jun-Nov 1988 3360 2803 331 X
Uganda Sep-Feb 1988/89 4730 4373 676 X
Zimbabwe Sep-Jan 1988/89 4201 3164 194 X
NORTH AFRICA
Egypt Oct-Jan 1988/89 8911 8009 723 X X
Morocco May-Jul 1987 5982 5602 500 X X
Sudan Nov-May 1989/90 5860 6062 582
Tunisia Jun-Oct 1988 4184 4250 227 X X
ASIA
Indonesia Sep-Dec 1987 11884 7592 650
Sri Lanka Jan-Mar 1987 5864 3877 104 X
Thailand Mar-Jun 1987 6775 3519 132 X
LATIN AMERICA/CARIBBEAN
Bolivia Mar-Jun 1989 7923 5208 585 X X
Brazil May-Aug 1986 5892 3224 257 X
Colombia Oct-Dec 1986 5329 2615 87 X
bpominican Republic Sep-Dec 1986 7649 4106 337 X
Ecuador Jan-Mar 1987 4713 2849 202 X
El Salvador May-Jun 1985 5207 3234 256
Guatemala Oct-Dec 1987 5160 4230 397 X
Mexico Feb-May 1987 9310 5368 312
Peru Sep-Dec 1986 4999 2836 295
Trinidad & Tobago May-Aug 1987 2806 1889 59 X

? Last births only in five years preceding the survey.

birthdates, age, and survival statusis collected. All age-specific
analysis of health data uses the information from the birth
history. The quality of the birth history data, therefore, affects
thequality of the health data. In Chapter 2 of this report,
Bicego and Boerma assess the quality of various aspects of the
birth history; their main findings are summarized below.

1.2.1 Response Rates

Response rates, which can be dissected into the levels of
household, individual (woman), and health section, were eval-
uated first. Once a household has been identified in the field,
and the household members have been listed, the interviewer
ascertains those women who will be eligible for the individual
interview (i.., those women 15-49 years who slept in the
household the night before the survey). The individual ques-
tionnaire includes a complete birth history, which is adminis-
tered to each eligible woman. Based on dates of birth, the in-
terviewer identifies those children born since a specific cutoff

date, usually 1 January of the fifth year preceding the year of
the survey. These children represent the target population for
which maternity care data and part of the feeding pattern data
are collected (the remaining health information collected is
limited to the subsample of living children). Response rates
were on average above 95 percent for each of the three sec-
tions. Eight surveys had an overall response rate, defined as
the product of the three response rates, below 90 percent. This
value represents the theoretical percentage of children in the
target sample of households for whom health data were col-
lected.

1.2.2 Completeness and Quality of Data on
Birth Date and Age

The completeness and quality of data on birth date and age are
important for two reasons: age data are used in the analysis of
health data, and the age of the child is a criterion of inclusion



in the health section. Arnold (1990) presented evidence of a
bias in age reporting related to the latter: some birth dates
were pushed back ayear or two so that the health section could
be skipped for these children. Indeed, several DHS surveys
have a deficit of births five years before the survey, but an ex-
cess six years before. There is little or no evidence of dis-
placement in the surveys in Asia, Latin America, and the Car-
ibbean, with the exception of Guatemala and, to a lesser €x-
tent, Bolivia and Trinidad and Tobago. In Guatemala, the
number of births five years before the survey is 16 percent less
than expected compared to years four and six before the sur-
vey. The North African surveys also show some indication of
displacement and in several countries of sub-Saharan Africa
the problem of displacement is most severe. Three surveys,
Kenya, Liberia, and Ondo State (Nigeria), are especially prob-
lematic; the expected number of births at five years before the
survey falls short by at least 20 percent compared to the num-
bers of births in the surrounding years. Ghana is the only Afri-
can country without evidence of displacement, and Uganda
and Zimbabwe have very little displacement.

Virtually all analyses of child health data are undertaken using
age groupings. It has been noted that birth dates can be inten-
tionally manipulated, but it is also the case in developing coun-

tries that the reporting of birth dates and ages is inherently
fraught with uncertainty and imprecision. The current age of
a child is most precisely defined when a complete birth date
(both month and year) is provided by the mother in the birth
history. It becomes less well defined when only the year of
birth is reported or when a year of birth and a current age (in
years) is given. Several points emerge from an analysis of the
incompleteness of birth date information:

. The overall level of incompleteness of birth date infor-
mationvaries widely (see Figure 1.1). Generally, incom-
pleteness is highest in sub-Saharan Africa and North
Africa and lowest in Latin America. Incompleteness in
Mali is especially problematic, with nearly half the chil-
dren lacking complete birth-date information. Three
countries (Morocco, Sudan, and Togo) have 20- to 30-
percent incompleteness and three others (Egypt, Gha-
na, and Liberia) have 10- to 20-percent incompleteness
for all births in the last five years. Nevertheless, the
average for all 27 countries is a surprisingly low 3.5
percent.

Figure 1.1 Incomplete birth date information among births in the last 5 years, Demographic and Health Surveys, 1985-1990
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o Children no longer alive are, on average, more than four
times more likely than surviving children to lack a com-
pletely reported birth date. This pattern is particularly
pronounced where overall incompleteness is low (i.e.,
Latin America), but is exhibited in nearly all countries.

. There exists a tendency for the precision of birth date
reporting to diminish with increasing age of the child.
For example, the birth dates of children born four com-
pleted years before the survey are six times more likely
to be imprecisely reported than those of children born in
the year of the survey.

Becker (1984) has suggested that there is a tendency 10 mis-
place the month of birth of young children in birth histories.
Using data from four WFS surveys he found overreporting of
the month of birth for the survey month and the months im-
mediately preceding it and underreporting of births following
the survey month. For example, if the interview was held in
August 1992 and the child was born in September 1990, but
the respondent cannot recall the month exactly, then the child
is likely to be reported as born in July 1990, which implies that
the child’s age is overreported by two months. Becker suggest-
ed it might be easier for the respondent (or interviewer) to re-
call the names of the months that have just passed than those
still to come. Data from 28 DHS-Isurveys showed a birth peak
in the first month before the interview and in the second and
third month before the survey the numbers of births are also
higher than expected. There is a shortage of births in the
months following the survey months and, contrary to Becker’s
observations, in the month of interview.

Evidence from both WES and DHS surveys shows that births
have been displaced to the last year before the survey and that
births in the last year have been displaced to the more recent
months (Grummer-Strawnand Trusseli, 1990). A higher num-
ber of births were reported for the most recent months than
for any other period and for the year preceding the survey than
for all other years. Surveys in both sub-Saharan Africa and La-
tin America show displacement of births into the first year of
life, although the level appears to be much stronger in sub-
Saharan Africa than in Latin America.

Ttis difficult to find a satisfactory explanation for the observed
pattern. Possibly there is a tendency to move birth dates closer
to the interview date for births in the two to three years prior
to the survey. In this case children’s ages would be underre-
ported. This displacement pattern occurs in addition to the
displacement of births caused by the preference to report
months that have just passed as opposed to months that are
still to come. Generally, the effect of this type of displacement
is overreporting the age of young children.

1.2.3 Age-at-death Reporting

Age-at-death reporting is more complete than birth date re-
porting for births in the past five years. In half of the surveys
there were no missing data for age at death, and all surveys had
less than 3 percent missing values. The quality of age-at-death
data is more difficult to assess. In DHS surveys, deaths under
one month had to be recorded in days, deaths under two years
in months, and deaths at two years and over in years.

Considerable heaping occurs at 12 months of age in allsurveys,
except for Sti Lanka and Thailand. There is no precise way to
determine the extent of heaping because it assumes knowledge
of an "expected" number of deaths at 12 months of age, which
in turn assumes knowledge of the true age pattern to mortality
as well as of the age range from which the heaped deaths were
drawn. An index of heaping was calculated based on the
arbitrary assumptions that heaped deaths were drawn fromthe
6- to 23-month period, and that the expected number of deaths
at 12 months is the average number during months 6 through
23. Figure 1.2 shows the amount of heaping at 12 months by
survey. The level is highest in sub-Saharan Africa, although
Bolivia, Ecuador, Guatemala, Peru, and Sudan also have index
values exceeding 5. These figures warn against use of 12
months as a cut-off age for analysis of age-specific deter-
minants of childhood mortality.

1.2.4 Multiple Births

The proportion of live births in the last five years that were
part of a multiple birth ranges from 1.0in Trinidad and Toba-
go to 5.4 percentin Togo. The mean for 27 countries is 2.3 per-
cent, which corresponds to a twinning rate of approximately
1.1 percent, which is quite plausible. Considerable variation
among the countries may be due to poor data quality and to
sampling error (small numbers of multiple births), but part of
it is probably real, since substantial regional variation hasbeen
demonstrated (Pison et al., 1989). The DHS estimate of the
frequency of multiple births isa minimum estimate, since there
areseveral reasons to assume that DHS surveys underestimate
multiple births. For instance, DHS surveys do not collect data
onstillbirths, which are more common for multiple births. Un-
derreporting of deaths may also affect twinning rates, since
twins are more likely to die.

1.2.5 Fostering of Children

The proportion of children who were reported by the biologi-
cal mother not to live with her varied considerably between
surveys. The overall level of fostering is highestin sub-Saharan
Africa and lowest in North Africa. In Botswana and Liberia,
more than 10 percent of the children under five years were not
living with their mothers. In four additional countries, more



Figure 1.2

Heaping of age at death at 12 months, Demographic and Health Surveys, 1985-1990
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than 5 percent of the children were "fostered away" (Domini-
can Republic, Senegal, Uganda, and Zimbabwe). Fostering is
clearly age-dependent: it is rare during infancy (mean for 26
countries 0.3 percent) and increases during the second (mean
1.3 percent), third (2.6 percent), fourth (3.7 percent), and fifth
years of life (4.7 percent). Fostering affects the quality of data
on feeding, morbidity and treatment patterns, and immuniza-
tion.

1.2.6 Density of Births in the Recent Five-year Period

DHS surveys collect health data on all live births in the five
years preceding the survey. The quality of the data may be af-
fected by the sheer volume of information collected from
mothers with more than one birth in the last five years. Indeed,
more than half of such mothers had to answer questions about
at least two births. On average, 36 percent of these mothers
had one birth, 47 percent two births, 15 percent three births,
and 2 percent four births or more. In several sections of this
volume we will attempt to assess whether either the mother or
the respondent is overburdened by being asked questions
about all births in the last five years.

Less extensive questionnaires that have been used in other
health surveys focus on last births only or on the last two
births. From the DHS data it can be shown that last birth
samples are only appropriate for studies of infant health, since
they capture 98.6 percent of all births (mean for 28 surveys),
but theyare not suitable for studies thatinclude older children.
For example, 10 percent of the children age one year would be
missed in a last births sample. Samples that include the last
two births could be considered if the focus was on the health
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of children under three years: 98.1 percent of all births were
captured by the last two births (mean for 28 surveys).

1.2.7 Implications for DHS-II

The efforts to obtain the best possible information on dates of
birth and ages of the children in the DHS-II surveys continued
along the same lines as in the DHS-Tsurveys. During the train-
ing of the interviewers, field editors, and supervisors, the birth
history is the most time-consuming section of the question-
naire. Emphasis is put on consistency of information; use of
various methods, such as historical calendars, to obtain a birth
date in case the mother does not know the exact month and/or
year; and probing of long intervals between births. During
fieldwork, data quality tables, including several tables on the
accuracy and completeness of children’s birth dates, arerunre-
peatedly. The teams in the field receive immediate feedback to
improve data collection.

1.3 MATERNITY CARE

In DHS-I, pregnant women were asked about tetanus toxoid
(TT)immunization and antenatal care received during the cur-
rent pregnancy. In addition, all women were asked about ma-
ternity care received during pregnancies completed in the five
years prior to the survey. Specifically, they were asked if they
had received tetanus toxoid during pregnancy; who, if anyone,
provided antenatal care; and who, ifanyone, provided delivery
care. Fourteen surveys also included a country-specific ques-
tion about the place of delivery.



The assessment of the quality of maternity care data by
Stewart, Boermaand Van Ginneken (Chapter 3 of this report)
focuses on:

C The limitations of the questions asked about maternity
care;

. The distribution of missing values, "don’t know," and
"other" responses for the maternity care data ;

C Internal consistency of responses; and

. Comparison of DHS data with other sources of data on
maternity care coverage.

1.3.1 Current Pregnancy

Women were asked if they were currently pregnant and, if so,
for how many months. The analysis showed that early pregnan-
cies were underreported in all surveys. This underreporting of
early pregnancies may be associated with a lack of awareness
or an unwillingness to report early pregnancies. In addition,
the data on duration of pregnancy should be interpreted with
caution, since the majority of the surveys had markedly higher
proportions of women pregnant in the second trimester than
in the first or third trimesters.

If the respondent was pregnant, questions were asked about
who provided antenatal care and whether or not tetanus toxoid
was received. These questions were also asked for births during
the five years before the survey (i.e., completed pregnancies).
Gross underreporting of these events in previous (completed)
pregnancies might be detected by comparing this data with
service use reported by women currently in the last trimester
of pregnancy. However, the opposite was observed. Coverage
of tetanus toxoid and antenatal care among currently pregnant
women in their last trimester was in many cases lower than in
previous (completed) pregnancies, underscoring the difficulty
of obtaining reliable data on service coverage by sampling only
currently pregnant women. It is, therefore, likely that there is
less underreporting of services received in prior pregnancies
than in current pregnancies.

1.3.2 Data on Pregnancies Completed in the Five Years
Prior to the Survey

The data on service coverage for births from pregnancies com-
pleted in the five years prior to the survey include information
on who provided delivery care in addition to who provided
antenatal care and whether a tetanus toxoid injection was re-
ceived during pregnancy. The questions about maternity care
in DHS-I have a number of limitations:

. The data allow a general assessment of tetanus toxoid
coverage by the health care system, but do not facilitate
examination of individual coverage, because women are
not asked the number of doses received and because

there is no history of vaccinations received prior to the
five years before the survey or of doses received outside
of pregnancy.

. In asking about antenatal and delivery care, the DHS
questions focus only on the "most qualified" provider of
care. Responses to these questions, particularly "Who
provided delivery care?" may be misleading since a wom-
an may delay seeking a trained provider until after de-
veloping extremely severe complications which other
providers have been unable to manage. This lack of in-
formation on both the process involved in seeking care
and the actual quality of care received circumscribes the
role of the data in studying the specific impact of mater-
nity care per se.

. Utilization of health care is determined by a variety of
user- and service-related factors. Service availability da-
ta were collected at the cluster level in more than one-
third of the countries surveyed in DHS-I. These data are
not assessed in this report. However, the lack of house-
hold-level information on available services limits the
utility of the DHS-I data in examining individual serv-
ice-related differences in utilization of care.

. Data on the place of delivery were collected in only half
of the DHS-Isurveys. Tabulations of type of provider by
place of delivery for surveys with both types of informa-
tion show that it is not always correct to assume that
deliveries assisted by medical personnel took place in
health facilities. In six of the 13 surveys analyzed, more
than 5 percent of all home deliveries were attended by
doctors, nurses, or midwives. In two surveys this pro-
portion exceeded 10 percent (Indonesia and Liberia).

In general, the analysis did not reveal striking problems with
the recall of antenatal care and delivery care for births in the
last five years, but the methods to evaluate the existence of a
recall bias are limited. In the majority of surveys the propor-
tion of all births with missing values, "don’t know" responses,
or classified as "other" were within the acceptable range. The
length of the recall period did not affect the occurrence of
missing values or "don’t know" responses, after controlling for
othervariables. However, twoimportant problemswere identi-
fied in bivariate analysis and confirmed by multivariate
analysis:

. Missing values are much higher for deceased children
(see Figure 1.3). In seven surveys data on maternity care
are missing for more than 10 percent of the deceased
children. "Don’t know" responses are also more likely to
occur for dead children. This indicates that interviewers
are more likely to overlook or be reluctant to ask in-
formation about events relating to births in these cases.



Figure 1.3
Surveys, 1985-1990
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Both the respondent and the interviewer may feel un-
comfortable discussing events related to a child that has
died. In some cultures, this may be a taboo subject, the
discussion of which may be perceived as causing further
adverse consequences. In addition, a woman may have
greater difficulty remembering the details of events sur-
rounding a pregnancy and birth where the child is no
longer living, particularly if the death occurred soon
after birth. It is also conceivable that the interviewer
may lack an understanding of the significance of infor-
mation about deceased children, resulting in less effort
to obtain responses about these births.

. Missing values are more common for the next-to-last
births and especially the second-to-last births and before
than for last births (most recent births), for which the
information is collected first. "Don’t know" responses do
not increase by relative birth order (last birth, next-to-
last, second-to-last, and before). This suggests that
interviewer "fatigue” is the main reason for the missing
values. The magnitude of the problem, however, is with-
in limits. For example, the mean proportion of births
with missing values for 26 surveys was 0.4 percent for
Iast births, 1.0 percent for next-to-last births, and 4.2
percent for second-to-last and before births. In multi-
variate analysis the difference between last and next-to-
last births generally was not significant.

1.3.3 Implications for DHS-II

The maternity section of the DHS-II questionnaire has built
upon the experience of DHS-I. First, the questions on use of
maternitycare for current pregnancies havebeen omitted. Sec-
ond, the collection of data on maternity care for all births in
the last five years was expanded to accommodate questions on
the number of antenatal visits and number of tetanus toxoid
injections for each pregnancy, the place of delivery (as a stan-
dard question and not an option as in DHS-I) in addition to
the provider of delivery care, and, to allow the coding of multi-
ple providers in questions, antenatal and delivery care. There
also is a question about whether the mother was given an
antenatal card.

1.4 CHILD VACCINATION DATA

Vaccination data differ somewhat from most of the other data
in the DHS-I questionnaire, since information is copied from
records kept by the respondent. Most DHS-I surveys include
questions on the vaccination status of children of the respon-
dents born since January of the fifth year preceding the survey.
The standard method of collecting vaccination information
was to ask about the presence of a child health card and then
request to see it. The interviewer then copied the vaccination
dates from the health card (day, month, and year of each vacci-
nation). If no card could be presented, the interviewer then
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asked whether the child had ever had a vaccination to prevent
him/her from getting diseases.

The assessment of the quality of DHS vaccination data by
Boerma and Bicego in Chapter 4 of this report includes an an-
alysis of the proportion of child health cards seen by the in-
terviewer, the accuracy and completeness of dates of vaccina-
tion copied from cards to questionnaires, the reliability of
mother’s recall of vaccinations to her child(ren), and a com-
parison of DHS estimates of vaccination coverage with other
sources.

1.4.1 Estimation of Coverage

Most DHS-I surveys were limited to the collection of vaccina-
tion data from health cards, with only one question for chil-
dren whose card was not scen (namely whether the child ever
received a vaccination). Estimates based only on card infor-
mation would underestimate coverage if a proportion of cards
were not seen or if a substantial proportion of vaccinations
could not be confirmed by cards. In nine countries, however,
mothers were asked to report information on specific vaccina-
tions, if no card was presented. In Mexico, this was the only
source of information, but in the eight other countries it
complemented the information collected from the health
cards. Vaccination coverage can be estimated from health card
and maternal recall information for these eight countries (us-
ing the standard procedure for estimation of coverage recom-
mended by WHO). For the other countries, data from the
cards and from the proportion ever vaccinated among children
without cards can be used to estimate coverage, as has been de-
scribed elsewhere (Boerma et al., 1990). Due to the different
methods of recording vaccinations and the questions used in
the survey, coverage estimates for Egypt are less accurate than
in most other DHS surveys, and no estimates could be made at
all for the Dominican Republic and Togo. These three coun-
tries used questions that differed considerably from those in-
cluded in the DHS core questionnaire.

1.4.2 Presentation of Health Cards

Regarding health cards for children under five years of age
there were three possibilities in the DHS-I surveys: card re-
ported and seen, card reported but notseen, and no card. Miss-
ing values were no problem for this question; almost all coun-
tries had less than 0.5 percent missing values. The proportion
of children under five with no card at all varies considerably
between countries, from 3 percent in Botswana to more than
66 percent in Mali. The large proportion of children for whom
the mother said she had a card, but did not show it to the
interviewer is striking (see Figure 1.4). There are various
reasons for cards not being seen. These include, the card is
kept somewhere else (e.g., a family has more than one resi-
dence, health workers keep child health cards), the card could
not be found in the house, the mother is reluctant to search for
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the card, or the interviewer does not insist on seeing the card.

It can generally be assumed that the lower the proportion of
cards reported by the respondent and seen by the interviewer,
the poorer the quality of the data from this questionnaire
section. As Figure 1.4 shows, more than 70 percentof the cards
reported were actually seen by the interviewer in seven coun-
tries, which indicates good data quality. In four countries, 60
to 70 percent of the cards were presented, and in six countries
the range was 50-60 percent, which may indicate poorer inter-
view quality than the first survey group. In six surveys less than
half of the reported cards were presented. The proportion of
cards seen among children whose mother said they had a card
is particularly low in Bolivia (27 percent), the Dominican
Republic (31 percent), Ondo State, Nigeria (35 percent), Mali
(39 percent), and Peru (41 percent).

The card problem is age dependent. The older the child, the
less likely it is that the interviewer will actually see the card
(i.e., the card-present-but-not-seen rate is higher). This situa-
tion does not vary much by relative birth order of the child, but
there is aslight increase of missing values in the health section:
more missing values for the next-to-last and second-to-last
children than for the last birth, but the size of the absolute dif-
ference issmall. This indicates thatinterviewers becomesome-
what less attentive for the second, third, and fourth children.

How accurate is the information about the presence of a child
health card as reported by the mother? This can be deter-
mined somewhat by analyzing data on cards presented and on
ever-vaccinated status. In seven surveys the proportion ever
vaccinated is more than 2 percentage points lower among
those with no card presented than for those for whom a card
was presented: six surveys in sub-Saharan Africa (Botswana,
Burundi, Ghana, Liberia, Senegal, and Togo) and Morocco. In
some cases, it might even be true that the mother had an empty
card with no vaccinations on it and did not bother to show this
card to the interviewer. In general, however, this can be consid-
ered as evidence of a minor inconsistency in mother’s report-
ing of card possession or vaccination status of her children in
the seven surveys mentioned above.

1.4.3 Recall Coverage

If no card was presented to the interviewer, mothers in eight
surveys were asked to recall specific vaccinations given to their
child(ren). Mother’s recall of vaccinations is necessary inorder
to estimate vaccination coverage among all children, with or
without cards. In general, coverage is expected to be somewhat
lower among children for whom no card was presented to the
interviewer, and the discrepancy is expected to be larger for
multiple-dose vaccines. Recall coverage is defined as the pro-
portion of children who received a specific vaccination among
all children who have no card but had at least one vaccination
reported by the respondent.
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Recall coverage is indeed lower than card coverage in all eight
surveys, with the exception of Sudan. The differences are great-
est for the third doses of DPT and polio vaccines. For example,
polio3 recall coverage is less than 80 percent of polio3 card
coverage in 5 of the 8 surveys. In Sudan, recall coverage is al-
most as high as card coverage and is even higher for measles
vaccination, which suggests some overreporting by mothers.

1.4.4 Comparison with Other Data Sources

Vaccination coverage rates are usually derived from either
special coverage surveys or routine data from health facilities
where vaccinations are given. The coverage surveys are con-
ducted using a standard survey methodology recommended by
the Expanded Programme on Immunization (EPI) of the
World Health Organization (WHO) (Henderson and
Sundaresan, 1982). The survey sample consists of 30 clusters
selected with probability proportional to population size. In
each: cluster the first household is randomly chosen and, to
reduce survey costs, all subsequent households are selected
from neighboring households until at least seven childrenin a
selected age group are identified. With this method, the level
of vaccination coverage can be estimated with a precision of
about 10 percent (Lemeshow et al., 1985).

Although the EPI cluster sample coverage surveys are carried
out in many countries, two concerns have been raised regard-
ing the reliability of the resulting coverage estimates. First, the
sample may be biased by overrepresentation of households lo-

cated near health facilities. Second, interviews are often
conducted by health workers, which may introduce an addi-
tional bias. Further, national coverage estimates can be based
on routinely reported data from the vaccination clinics. Data
from these health information systems, however, are rarely
complete and assumptions have to be made to estimate cover-
age from such data. In addition, the denominator (number of
children eligible for vaccination) often has to be estimated
from other sources, such as population projections with census
data.

DHS surveys can be compared to official estimates of vaccina-
tion coverage based on either of the two methods if the survey
period coincides with the reference period for estimates from
other sources. Since most EPI cluster coverage surveys focus
on children 12-23 months of age, the comparison is limited to
this age group. As in EPI cluster sample surveys, information
on vaccinations given to the child is copied from the child
health card if present. In the EPI surveys, if no health card is
presented, the mother is usually asked to recall specific
vaccinations.

The comparison shows that DHS estimates of vaccination cov-
erage are generally in the same range as coverage estimates
based on the cluster sample coverage surveys, whereas report-
ed data from health facilities often differ considerably from
DHS estimates. The latter is most likely due to inaccuracy in
the estimates based on routine reports. In most countries,
DHS estimates and those from EPI cluster sample surveys
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were remarkably similar. In some of the more recent DHS-II
surveys, however, substantial discrepancies have arisen
between results of EPI surveys and DHS surveys in a similar
time period. Estimates based on DHS turn out to be consider-
ably lower than the EP1 survey results (e.g., Nigeria and Paki-
stan). The reasons for the discrepancies vary, but mainly
appear related to the survey design and execution of the EPI
cluster sample surveys. A study is underway to assess the
quality of DHS-II vaccination data.

1.4.5 Implications for DHS-II

In general, DHS data appear to be a useful source of informa-
tion on childhood vaccinations, but recall of specific vaccina-
tions improves estimates of coverage. For most surveys in the
period 1986-90, data on specific vaccinations were not collect-
ed from the mother if no card was presented, whereas, in the
DHS-IIcore questionnaire, informationwas collected fromthe
mother on specific vaccinations if no card was presented. In
addition, if the card did not show all vaccinations, the mother
was asked whether the child had received any additional vacci-
nations. Lastly, if the mother had no card for her child, she was
asked whether she ever had one.

1.5 CHILD MORBIDITY AND TREATMENT

Data on morbidity and treatment patterns were collected for
all living children under five years of age. Most surveys includ-
ed a question on diarrhea prevalence, and about half of the
surveys collected information on respiratory symptoms (cough
and/or difficult breathing) and fever. Although the primary
objective of the questionnaire section on morbidity was to
assess treatment patterns, the most attention has been paid to
the evaluation of the quality of the prevalence data in the data
quality assessment by Boerma and Van Ginneken in Chapter
5 of this report. Methods to evaluate the quality of treatment
data are not readily available, whereas there are more Op-
portunities to assess the quality of morbidity reporting. In
addition, the quality of data on treatment depends to a large
extent on the quality of the morbidity data.

1.5.1 Diarrhea Occurrence

To determine the prevalence of diarrhea, mothers were first
asked whether their children under the age of five years had
had diarrhea in the last 24 hours. If the answer was negative
the interviewer asked whether the children had had diarrhea
during the last two weeks. The judgement of what constitutes
an episode of diarrhea was made by the respondent.

Missing values for diarrhea prevalence are not common; they
are observed for less than 1 percent of the children in all but
two surveys. However, there is considerable variation in the
percentage of "don’t know" responses. Such responses are rare
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in most surveys, but in seven countries more than 3 percent of
the mothers did not know whether diarrhea had occurred in
the last two weeks. This problem is particularly common in
Botswana (12 percent), Liberia (9 percent), Uganda (8 per-
cent), Bolivia (8 percent), and Zimbabwe (7 percent). Child
fostering is the most important reason for lack of mother’s
knowledge about the health status of her child(ren): the major-
ity of mothers whose children did not usually live with them
did not know whether their child(ren) had had diarrhea. The
percentage of "don’t know" responses is small if the child usu-
ally lives with the mother.

The prevalence data can be used to evaluate data quality in
DHS surveys where questions were asked about diarrhea prev-
alence in the last 24 hours and in the last two weeks. The ratio
of the proportion with diarrhea in the last 24 hours and in the
period 2-14 days before the survey is a valuable indicator of da-
ta quality (Boerma et al., 1991a). The analysis shows that virtu-
ally all DHS surveys suffer from both underreporting of cases
that terminated 2-14 days before the interview and overreport-
ing of current cases. Analysis by mother’s level of education
also suggests some differential reporting by education: either
moreoverreporting of recent diarrhea or more underreporting
of terminated diarrhea for children of mothers with no educa-
tion, compared to children of mothers with at least a secondary
education.

In eight surveys the duration of diarrhea episodes was investi-
gated and several irregularities were seen in the distribution of
replies, in particular heaping of durations on seven days. This
limits the accuracy of this type of information.

1.5.2 Diarrhea Case Management

Except for Ecuador, all the surveys included questions about
the use of oral rehydration therapy (ORT) for diarrhea man-
agement. Questions were asked about the use of fluids prepar-
ed with ORS packets (oral rehydration saits) and/or home so-
lution (homemade sugar-salt-water solution). Specific ques-
tions on both ORS and home solution were asked in five coun-
tries, in nine others only ORS packet use was specifically
asked, and in another eight surveys both ORS and home solu-
tion use were included as response categories in a general
question on what was done to treat the diarrhea. In most sur-
veys, the mother was also asked where she took her child with
diarrhea. In six surveys there was no coding category for tradi-
tional medical practitioners. In five surveys, the utilization of
health facilities was not asked specifically, and only part of a
general question dealt with what was done to treat the diar-
rhea. Finally, almost all surveys included a question on what
kind of treatment was given, including use of drugs.

The way in which the question was asked strongly affects the
results, as was shown in Boerma et al. (1991b). Therefore,



comparability of results is limited, particularly comparing the
earlier DHS-I surveys and the later ones.

Analysis of the questions on treatment of diarrhea in 27 DHS
surveys shows hardly any missing and "don’t know" replies. No
other methods were readily available to assess the quality of
the data. There is evidence showing that the relationship of
morbidity with treatment is complex, as can be deduced from
the finding of a negative association of diarrhea prevalence
with treatment: the higher the diarrhea prevalence the lower
the treatment rate. Therefore the quality of data on type of
treatment received could not be evaluated adequately.

The DHS surveys, like most other studies, used a two-week re-
call period. This time-frame is considered to offer the best
balance between the quality of information that can be ob-
tained about treatment (best for current or very recent illness)
and therepresentativeness of that treatmentinformation (pos-
sibly best for recent but not current episodes). The selection of
a two-week recall period implies that treatment patterns are
assessed jointly for a mixed group of sick children: diarrhea
that has terminated, diarrhea that has just started, and diar-
rhea that has been present for a while and still continues. Pub-
lished DHS data have shown no major differences in treatment
patterns for children with terminated diarrhea and those with
current diarrhea of at least two days duration (Boerma et al.,
1991a). Both could be used to evaluate treatment practices.
However, the treatment patterns for children with current
diarrhea of less than two days duration differ. These can be
analyzed separately to assess home practices in the early stages
of diarrhea.

1.5.3 Respiratory [llness

The questions on respiratory illness are specifically intended
to elicit information on the treatment of respiratory infections.
There is more variation in the questions on the symptoms of
respiratory illness used in the various DHS-Isurveys than with
the questions on diarrhea. This variation is partly responsible
for the considerable differences in morbidity levels found in
thesesurveys. In the earlier surveys especially, the questions on
respiratory illness were rather non-specificand cannot be used
to assess treatment patterns of children with symptoms sugges-
tive of acute lower respiratory infections.

There were hardly any missing data and low percentages of
"don’t know" responses, which were even lower than for the
diarrhea questions. Comparison of the morbidity levels of
respiratory illness as obtained in DHS surveys with epidemi-
ological surveys on acute lower respiratory illnesses showed
considerably higher levels in the former than in the latter. This
is a strong indication that the DHS questions actually provide
data on a wider and more diffuse range of conditions than just
pneumonia. It is unknown to what extent these measurement
problems influence the quality of the information on treat-

ment patterns for lower respiratory ilinesses. In addition, the
quality of recalled data on specific treatments received is
doubtful. For instance, many respondents may not know
whether the syrup their children received was an antibiotic or
a cough syrup. An evaluation of the quality of such data is,
however, not possible with a DHS survey.

1.5.4 Implications for DHS-II

These data point to some difficulties associated with morbidity
reporting. In DHS-II, the order of the diarrhea questions was
changed because of the suspected overreporting of diarrhea in
the last 24 hours: the general question (diarrhea in the last two
weeks) preceded the specific question. The core questionnaire
included one question on diarrhea with blood and another on
duration of current and terminated episodes within the two
weeks before the interview. Further improvements in the mea-
surement of diarrhea morbidity in DHS-type surveys (which
were not made in DHS-II) are required. Possibly a questionon
the severity of diarrhea might help (Baqui et al., 1991; Peters
et al,, 1991), e.g., a question on the number of stools on the
worst day of the episode or the mother’s subjective classifi-
cation of the severity. In DHS-II, respondents could sponta-
neously mention ORS packets as a treatment given to children
with diarrhea in the last two weeks. If not mentioned sponta-
neously, respondents were probed about the use of ORS pack-
ets for diarrhea treatment. The same was done for the recom-
mended home solution.

In DHS-II more standardized questions on respiratory infec-
tions were asked and this practice appears to lead to more con-
sistent results, although, as expected, the prevalence of cough
with rapid breathing in DHS surveys is considerably higher
than the prevalence of pneumonia in epidemiological studies.
However, the primary objective of the questions is to identify
children who need to be evaluated for pneumonia or other
lower respiratory infections. Adding fever (which is a standard
question in DHS-II) to the diagnostic algorithm reduces the
prevalence and may increase specificity. The treatment-recall
questions are similar to the ones in DHS-L

1.6 BREASTFEEDING AND SUPPLEMENTARY
FEEDING

Informationwasobtained regardingbreastfeeding behavior for
all children born to respondents in the five years preceding the
survey. For each child the respondent was asked if the child
was ever breastfed, and if so, for how long. The questionnaire
structure assumed that only the last-born child could still be
breastfed at the time of the survey. In their contribution to this
report Boerma and Sommerfelt (Chapter 6) assess the quality
of feeding data, with a focus on the recall data on breastfeeding
duration.
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From earlier work with the World Fertility Survey, it was
evident that recall duration data had several problems.
Therefore, both the DHS-I and DHS-II reports utilized only
current status data for calculating measures of breastfeeding
duration.

1.6.1 Breastfeeding Duration Recall

How reliable are mothers’ reports on the duration of breast-
feeding? The marked heaping of breastfeeding duration data
on multiples of six months in retrospective surveys (Ferty,
1981; Lesthaeghe and Page, 1980) was noted in several studies.
Reinterview surveys in Brazil (Huttly etal., 1990) and Malaysia
(Haaga, 1988) have found inconsistencies between the answers
in subsequent survey rounds.

Missing values and "don’t know" responses are not common
for breastfeeding duration in most surveys. The situation is
quite different regarding dead children, where missing values
are a problem. Missing values occur for less than 2 percent of
the deceased children in only four surveys whereas more than
10 percent of the breastfeeding duration data are missing in
seven surveys. In addition, in virtually all countries, there is a
strong increase in the proportion of births with missing values
for breastfeeding duration with increasing relative birth order
(i.e., more serious for births earlier in the five-year period).
Multivariate analysis confirmed the importance of survival
status of the child and relative birth order for the occurrence
of missing values.

" Heaping at multiples ofsix for reported breastfeeding duration
is pronounced in most surveys and the amount of heaping var-
ies by background characteristics, such as mother’s education.
If heaping is a good indicator of the quality of data, then the
reported durations of mothers with no education or low levels
of education are less accurate than those reported by mothers
with higher levels of education.

The analysis of overlap between pregnancy and lactation from
the retrospective reports by the mother indicates considerable
inaccuracy in breastfeeding duration and/or birth dates. Re-
ports of the duration of breastfeeding may be over- or under-
estimates, but overlap is clearly associated with overreporting
of breastfeeding durations. On the other hand, Trussell et al.
(1992) have shown that there appears to be underreporting of
breastfeeding duration. Using data from WES and DHS, they
compared estimates of breastfeeding duration from current
status data and from retrospective life-table measures. The lat-
ter were consistently fower than the current status measures.
The average mean duration of breastfeeding for 21 DHS coun-
tries was 16.5 months based on the current status dataand 15.7
monthsbased on theretrospectivelife-table measures. Trussell
et al. (1992) concluded that this discrepancy was not due to
very recent increases in breastfeeding and that "there is a ten-
dency for retrospective reports in DHS to be biased down-
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ward." This conclusion is not necessarily inconsistent with our
findings of unlikely proportion of overlap, probably due to
overreporting of breastfeeding duration. Both overreporting
and underreporting may occur, and the analysis by Trussell

et al. suggests that underreporting is more common than over-
reporting.

1.6.2 Feeding in the Last 24 Hours

For children who were still breastfed at the time of the survey,
questions were asked about liquids and foods given during the
preceding 24 hours. The DHS-I core questionnaire asked
about water, juice, powdered milk, cow’s or goat’s milk, other
liquids, and solid or mushy food. The surveys in many coun-
tries modified these questions and asked about specific foods
and liquids commonly used for infants and young children. In
most instances, these country-specific questions can easily be
translated into one of the standard categories.

Although the DHS-I questionnaires inquired about the child’s
food intake during the 24 hours preceding the survey, the
mother was not asked whether these foods and liquids were
given regularly. Information was also not collected to deter-
mine if a child sometimes, though not every day, received any-
thing other than breast milk. Hence, an individual child cannot
be classified with complete certainty as exclusively breastfed.
If the child sometimes received ritual foods, honey or sugar
water etc., but not in the last 24 hours before the interview, he
or she should be classified as "almost exclusively" breastfed.
However, the DHS-I information gives a fairly good picture of
the proportion of children who receive something other than
breast milk. In addition, there are a few DHS-I surveys in
which mothers were asked to recall the age when breastfeeding
was supplemented by other liquids or solids on a regular basis.

The questions on the number of breastfeedings given during
daytime and nighttime resulted in very high proportions of
women answering "on demand.” The analysis of the effect of
breastfeeding on postpartum amenorrhoea suggested that "on
demand" may have very different meanings for different wom-
en and in different contexts (Rutstein, 1991).

1.6.3 Implications for DHS-II

In addition to the DHS-I questions, mothers were asked to re-
call feeding information for all births in the last five years, i.e.,
the age in months at which the child received (on a regular
basis) formula or milk other than breast milk, plain water, oth-
er liquids, and any mushy or solid food.

Data collected on the number of breastfeedings during day and
night time (for lastborn breastfed children) indicate a very
large proportion responding on demand. Since the meaning of
ondemandvaries greatly between populations and individuals,



the DHS-IIquestionnaire was adapted to make the respondent
specify what she meant by on demand.

In DHS-1I, the median duration of breastfeeding is calculated
based on current status data only. Recalled data on the dura-
tion of breastfeeding are not used.

1.7 CHILD ANTHROPOMETRY

Anthropometry provides an objective assessment of children’s
health and nutritional status. When interpreting such infor-
mation, it is important to know whether the children in the
sample are representative of the population of children from
which the sample was drawn, and whether the recorded mea-
surements correctly reflect the child’s true weight and height.
Although it is possible to assess what proportion of the chil-
dren earmarked for anthropometric assessment were actually
measured for height and/or weight, it is more difficult to assess
whether there is a systematic bias in the recorded measure-
ments. The quality of child anthropometric data is assessed in
the contribution by Sommerfelt and Boerma (Chapter 7) and
summarized below.

1.7.1 Sample of Children

The height and weight of the survey respondents’ young chil-
dren were measured in nineteen surveys in the first phase of
the DHS program. In most of the surveys, all children in a
specified age group were supposed to be measured. The excep-
tions were Northeast Brazil, Egypt, and Senegal, where only
the children of a subsample of respondents were included.

When anthropometry was included in the survey, the "stan-
dard" recommendation in the DHS-I program was to measure
all the respondent’s children 3 through 36 months of age.!

Eleven surveys followed this recommendation. Three of the
earliest surveys obtained measurements only for children age
6 through 36 months (Dominican Republic, Ondo State in
Nigeria, and Senegal); in the remaining five surveys the age
group was extended beyond the "standard.” Children were
weighed and measured starting from birth in four surveys
(Northeast Brazil, Morocco, Togo, and Uganda). In four coun-
tries the upper age limit was extended through 60 months of
age (Northeast Brazil, Morocco, Uganda, and Zimbabwe).

1.7.2 Missing Values
The proportion of the eligible children whose height and/or

weight were measured ranged from 79 percent in Trinidad and
Tobago to 98 percent in Morocco. Over 90 percent of the chil-

T'1n the DHS-1I program, all children from birth through 60 months of age are
measured for height and weight.

dren were measured for height and/or weight in eleven of the
countries. Both measurements were obtained for almost all
these children; however, in a few cases children were measured
only for height or only for weight. The largest proportion of
children with onlyone measurement isseen for Northeast Bra-
zil, where 2 percent of children were weighed, but not mea-
sured for height.

Children who were reported as not living with their mother
were less likely to have their height and weight measured. Sim-
ilarly, children whose mothers were visitors and not regular
residents in the household may not have accompanied their
mother, and hence, may not have been included in the anthro-
pometric assessment. Missing values were also more likely for
older children under five years, which was mainly due to foster-
ing status and residency.

There is also a definite trend toward more missing data among
the next-to-last children than among last-born children in
about two-thirds of the countries (median 14 percent versus 7
percent). However, it is noticeable that this trend is not seen
in two of the four surveys that included all children 60 months
and younger (Northeast Brazil and Morocco), whereas itisob-
served in the remaining two countries (Uganda and Zimbab-
we), where a sizeable proportion of children do not live with
their mother. Finally, missing values were more common in
urban areas than in rural areas.

1.7.3 Age Reporting

To be able to compare the nutritional status of children from
different populationsubgroupsor fromdifferent countries and
to assess changes in nutritional status over time, the WHO has
recommended that children’s height-for-age, weight-for-age,
and weight-for-height be expressed as standard deviation units
(or z-scores) from the median of the international reference
population (usually the NCHS/CDC/WHO internationai
reference population) (Dibley et al., 1987; WHO, 1981; and
WHO, 1986). Accuracy and completeness of age information
are cfu-cial for the analysis of anthropometricdata. The height
and weight of each child is compared to the height and weight
of children of the same age in months in the reference popula-
tion. Only the third anthropometric indicator, weight-for-
height, is independent of the child’s age. Several possible sys-
tematic biases in the reporting of the child’s age may affect the
anthropometry results: completeness of reporting, missing da-
ta on birth date, field imputation of birth date by the inter-
viewer, digit preference, or systematicover-or underreporting.

In three countries, a large proportion of children did not have
a month and day of birth reported by their mothers. Mali had
the highest proportion (40 percent), followed by Morocco (20
percent) and Togo (16 percent). Between 5 and 10 percent did
not have a reported month and year of birth in Ghana and
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Egypt. It should be noted that in Morocco interviewers were
allowed to record season instead of month of birth. Each sea-
son listed in the questionnaire was approximately three
months long. Mothers reported the season, year, and age for 19
percent of all children eligible for height and weight measure-
ment; only 1 percent had neither a month nor a season report-
ed.

In the remaining countries mothers knew the date of birth for
almost all children, but an unknown amount of field imputa-
tion of the birth dates may have been more common in some
countries, i.e., the interviewer may have entered a month and
year of birth even if the mother could not give exact infor-
mation. The analysis of data on month of birth for children un-
der five years by Bicego and Boerma in Chapter 2 raises con-
cern regarding the quality of the data on the ages of children.

1.7.4 Height and Weight Measurements

The accuracy of these measurements can only be definitively
assessed in a validation study involving duplicate measure-
mentswhere the heights and weights recorded by the enumera-
tors are compared to a standard, e.g., measurements carried
out by an expert. The identification of intra-observer variation
also requires remeasurement of the same child. However,
some properties of the quality of the data can be gleaned from
an examination of the degree of heaping. Some surveys, such
as the Dominican Republic and Morocco, show marked heap-
ing of height and weight measurements on figures ending in .0
and .5. In most surveys, however, there is no heaping,

The height-for-age, weight-for-age, and weight-for-height z-
scores have been calculated according to the guidelines devel-
oped by the CDC and recommended by WHO, and are inctud-
ed in the DHS recode data files. In cases where month and year
of birth are not reported, z-scores are not calculated, and a
"missing” value will be shown for the height-for-age and
weight-for-age variables. In Morocco, a z-score is calculated
for children whose mother reported the child’s age as well as
the season and year of birth.

Improbably high or low z-scores are not shown; instead the
variable is flagged. The guidelines provided by the CDCwere
followed. Height-for-ageand weight-for-age z-scoresabove +6
and below -6 were flagged, as were weight-for-height scores
above +6 and below -4. In addition, the following combina-
tions of z-scores were flagged: height-for-age z-score below -
3.09 and weight-for-height z-score above +3.09, and height-
for-age z-score above +3.09 and weight-for-height z-score be-
low -3.09.

The percentage of flagging was similar for all three indices

within each country. Less than 1 percent of the z-scores was
flagged in about half the countries. The lowest percentage was
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seen in Colombia (under 1 percent) and the highest in Guate-
mala (4 percent).

1.7.5 Tmplications for DHS-II

In DHS-II, the age group for anthropometric measurements
was expanded to include all children age 0-60 months. Mater-
nal anthropometry was also introduced. The procedures for
measuring weight were changed in most DHS-1I surveys, i.e.,
the hanging spring balance scale was replaced by a digital
bathroom scale having 100 grams of accuracy. Thelatter canbe
used for both mother and child.

1.8 CAUSES OF DEATH IN EARLY CHILDHOOD

In selected DHS surveys the probable causes of death were as-
certained for dead children born during the preceding five
years. The inclusion of a causes of death module in DHS sur-
veys depended on the country’s implementing agency. The
questions used differed from survey to survey. The various
methods are evaluated in the contribution by Boerma,
Sommerfelt, and Van Ginneken (Chapter 8), on a survey-by-
survey basis. The assessment of data quality is difficult. For
example, consider a survey in which the results indicate that 20
percent of all deaths under five years of age were associated
with diarrhea. Although the results seem plausible on the basis
of longitudinal epidemiological studies (e.g., Gray, 1991), the
data may not be of good quality. In a population where 20 per-
cent of the children had diarrhea in the two weeks before the
survey, it would be expected that 20 percent of the deceased
children had diarrhea during the illness preceding death, even
if having diarrhea does not increase the risk of death.

In this evaluation, the focus is on the types of questions used
in the DHS surveys and how this affects the results. The coun-
tries involved are Bolivia, Ecuador, Egypt, Morocco, Senegal
and Tunisia (all DHS-I surveys) and Cameroon (DHS-IT sur-
vey). The following are our major conclusions:

. The cause of death section was embedded in the health
section of the DHS questionnaire, where only informa-
tion on children born in the five years before the survey
was collected. Therefore, the cause of death data refer
to all children born in the preceding five years, but not
to children born more than five years ago.
Consequently, there is underrepresentation of deaths at
older ages among the under-fives.

. In general, the results on the causes of death in the
seven DHS surveys analyzed hereare disappointing, pri-
marily due to inadequate questions asked in the earlier
surveys, which led to a large proportion of deaths
reported due to unknown causes and unlikely distribu-
tions for the leading causes of assigned deaths. The



more extensive questionnaire was not very successful in
Bolivia,butappearsmoderatelysuccessfulin Cameroon.
Overall, the quality of data is difficult to assess, and
caution should be used in interpreting the results of the
causes of death distribution. A conservative approach
should also be used in evaluating the results from
epidemiological studies (Gray, 1991), since validation
studies are few.

. Classification into main and contributory causes is not
feasible on the basis of a short questionnaire. However,
the use of multiple causes gives a better picture of the
causes of death pattern than the use of single causes.
Therefore, multiple causes should be allowed, as was
done for Cameroon, using the diagnostic criteria and
without distinguishing between main and contributory
causes.

. Based on the results of a few studies a recall period of 6-
24 months has been recommended (Gray et al., 1990).
The length of the recall period in the DHS surveys is 0-4
years. There was a moderate increase in the proportion
of "don’t know" responses if the recall period was more
than two years in three of the surveys, but no increase in
three other surveys. This does not suggest that the
length of the recall period is the major problem. How-
ever, information given for deaths more than two years
ago may be less accurate, but this cannot be evaluated
with the DHS datasets.

. Further improvements can possibly be made when more
emphasis is placed on traditional names and classifica-
tions of causes of death. Such an effort has been shown
to be worthwhile in several studies, but may take several
weeks to months of research. Since DHS surveys are of-
ten carried out in multiple languages, such anthropolog-
ical studies may not be feasible within the limited time-
span of a DHS survey.

. Causes of neonatal mortality generally are more difficult
to determine in verbal autopsy than causes of death
among older children. DHS has made little effort to de-
termine the causes of neonatal mortality, other than tet-
anus; however, an effort to determine these causes
would certainly be worthwhile.

In sum, it remains to be seen whether it is possible to obtain
reasonably accurate data on the leading causes of childhood
deaths in large-scale cross-sectional surveys. With a well-
developed questionnaire (more validation studies are re-
quired) it is possible to obtain a general picture of the causes
of death, which can be used for advocacy purposes. If the ob-
jective is to assess cause-specific mortality trends (e.g., four of
the World Summit for Children health goals are cause-specific
mortality reductions) one must be more cautious for two rea-

sons: misclassification and sampling errors. The results of vali-
dation studies show that misclassification of causes of death is
common, and such studies are assumed to give the best possi-
ble picture (since only hospital deaths are used).

1.9 CONCLUSIONS

The methods available to assess the quality of health data in
DHS-I surveys are limited and in most cases it is not possible
to judge the quality of the data. Nevertheless, the analyses pre-
sented in this report have given some insight into the quality
of health data. In many areas the questionnaire appears to pro-
vide very useful data for health planners, policymakers, and re-
searchers. The most important points that emerged from the
data quality assessment include:

. The health section of the core questionnaire was clearly
in a developmental stage during DHS-1. Some improve-
ments were made during the first phase, and some coun-
tries opted for questions different from the core ques-
tionnaire. When interpreting the results, the way thein-
formation was gathered should always be taken into ac-
count.

. The health section focuses on all births in the five years
preceding the survey. In populations where birth dates
are not immediately known by the interviewer, who then
must do substantial probing, a considerable number of
births were displaced out of the birth history. In other
words, there is a deficit of four-year-old children. This
does not have serious implications for most health
indicators. More important, however, is the evidence of
displacement of births towards the interview date of
more recent births. There appears to be displacement of
births into the last year of life and also preference for
months just before the survey month. The quality of the
data on age in months has important implications on
the analysis of anthropometric data and the use of
current status measures, such as median duration of
breastfeeding.

. Mothers with more than one child born in the five years
preceding the survey have to answer the health section
questions more than once. The analysis shows that miss-
ing values are more common for the next-to-last birth
than for the last birth, but the difference is small. The
difference is larger for second-to-last births (or before)
compared with last birth: yet, the proportion of missing
values is still small, even for the second-to-last births (or
before). In general, it seems to be possible to collect in-
formation on all births in the last five years, although
some interviewer fatigue occurs. However, there are not
adequate instruments to evaluate the quality of data for
more distant births and to compare the results to more
recent births.
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A major finding in the assessment of the quality of ma-
ternity data is that missing values are rather common for
deceased children, which affects certain analysis of such
data. The same was found for reports on breastfeeding
duration for deceased children. In addition, data on
current pregnancy were not considered to be reliable.
Apart from these problems, maternity care data appear
to be of reasonably good quality.

Many DHS-I surveys did not gather information about
specific vaccinations from the mother, which compli-
cated coverage estimation somewhat. The proportion of
cards that were reported by the mother and were actual-
ly seen by the interviewer varied considerably between
countries, and was well below 50 percent in several sur-
veys. This clearly weakens the quality of the vaccination
coverage estimate.

The child morbidity data in DHS-I are generally not re-
liable. This is due to the general difficulties one en-
counters when measuring morbidity, especially to the
lack of good questions available to measure morbidity in
cross-sectional surveys. The questions on respiratory
infections changed considerably during DHS-I and
seemed to be more useful at the end of DHS-I1. The
treatment patterns need to be interpreted carefully,
since this information depends on the reporting of mor-
bidity and on mother’s recall of type of treatment, which
is particularly difficult for medicines.

. The data on breastfeeding give only a rough indication
of duration. Heaping at multiples of six months is
considerable. The analysis of the overlap of breast-
feeding and pregnancy among women with at least two
births in the last five years showed that, in many surveys,
there is a tendency to overreport breastfeeding.

. Child anthropometric data generally appear to be of
good quality, with minor problems of digit preference,
flagged values, or missing values.

. Verbal autopsy modules were used in seven surveys and
generally did not lead to satisfactory results, which was
mostly due to poor questionnaire design. Only in the
most recent survey (actually a DHS-II survey) in Came-
roon was a more extensive questionnaire used that
seemed to give more plausible results; the results might
be useful for health planning.

In general, the DHS health data are a sound database for basic
health indicators, which are essential for health planning and
evaluation in developing countries. In several instances, DHS
data also provide a useful basis for research on determinants
of child health, although researchers need to be cognizant of
the problems summarized above.
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APPENDIX: NOTES ON SPECIFIC SURVEYS

The DHS results for each survey are summarized below. The
reader is referred to the respective chapters of this publication
for more detailed results on the quality of the health data in
each survey. If there is no comment on a particular section of
asurvey, this implies that no major data quality problems were
found and that the questions used were the same or close to
the core questionnaire.

SUB-SAHARAN AFRICA
Botswana

. Demographic aspects: considerable displacement of
births out of the health section; strong heaping of age at
death at 12 months; fostering common (child not with
mother); displacement of birth dates towards the inter-
view date

. Maternity care: substantial underreporting of current
pregnancies; includes question on place of delivery (last
birth only)

C Vaccination: if no card, only question on whether the
child was ever vaccinated; more than 60 percent of the
reported health cards actually seen

. Morbidity and treatment: more than 10 percent "don’t
know" responses for morbidity questions (mainly due to
fostering); has some ARI questions; question on fever

. Feeding: more than 5 percent missing values for breast-
feeding duration question for deceased children; strong
heaping of breastfeeding duration on 12 and 24 months

*  Anthropomerry: not included

. Causes of death: not included

Burundi

. Demographic aspects: considerable displacement of
births out of the health section; strong heaping of age at
death at 12 months; displacement of birth dates towards
the interview date

*  Maternity care: no problems

. Vaccination: if no card, only question on whether the
child was ever vaccinated; more than 60 percent of the
reported health cards actually seen

«  Morbidity and trearment: has some ARI questions; ques-
tion on fever

. Feeding: more than 5 percent missing values for breast-
feeding duration question for deceased children; strong
heaping of breastfeeding duration on 12 and 24 months;
overlap in lactation and gestation suggests considerable
overreporting of breastfeeding duration

»  Anthropometry: no problems

. Causes of death: not included

Ghana

. Demographic aspects: incompleteness of birth-date in-
formation presents problem; strong heaping of age at
death at 12 months

. Maternity care: no problems

. Vaccination: if no card, only question on whether the
child was ever vaccinated; 40-60 percent of the reported
health cards actually seen

. Morbidity and treatment: considerable mis- or under-
reporting of diarrhea within last two weeks; has some
ARI questions; question on fever

. Feeding: more than 5 percent missing values for breast-
feeding duration question for deceased children; strong
heaping of breastfeeding duration on 12 and 24 months

s Anthropometry: no problems

. Causes of death: not included

Kenya

. Demographic aspects: considerable displacement of
births out of the health section; strong heaping of age at
death at 12 months

. Maternity care: substantial underreporting of current
pregnancies; includes question on place of delivery

. Vaccination: if no card, only question on whether the
child was ever vaccinated; 40-60 percent of the reported
health cards actually seen

. Morbidity and treatment: considerable mis- or under-
reporting of diarrhea within last two weeks; has some
ARI questions; question on fever

C Feeding: more than 5 percent missing values for breast-
feeding duration question for deceased children; strong
heaping of breastfeeding duration on 12 and 24 months;
overlap of lactation and gestation suggests considerable
overreporting of breastfeeding duration

. Anthropometry: not included

. Causes of death: not included

Liberia

. Demographic aspects: overall response rate less than 90
percent; considerable displacement of births out of the
healthsection; incompleteness ofbirth dateinformation
presents problem; strong heaping of age at death at 12
months; strong displacement of birth dates towards the
interview date; fostering common (child not with
mother)

. Maternity care: only for last births; includes question on
place of delivery (last birth only)

. Vaccination: if no card, only question on whether the
child was ever vaccinated; 40-60 percent of the reported
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health cards actually seen

Morbidity and treatment: diarrhea recall period 4 weeks;
more than 5 percent "dom’t know" responses to
morbidity questions (mainly due to fostering); no
question on diarrhea in last 24 hours; ORS packet use
was not probed if child had diarrhea in last two weeks;
has some ARI questions; question on fever

Feeding: no breastfeeding duration recall question
Anthropometry: not included

Causes of death: not included

Demographic aspects: considerable displacement of
births out of the health section; incompleteness of birth
date information serious problem; strong heaping of age
at death at 12 months; displacement of birth dates to-
wards the interview date

Maternity care; more than 10 percent missing values for
maternity care questions among dead children; high pro-
portion of women reported tetanus toxoid injections
without antenatal care visit

Vaccination: if no card, only question on whether the
child was ever vaccinated; less than 40 percent of the re-
ported health cards actually seen

Morbidity and treatment: considerable mis- or under-
reporting of diarrhea within last two weeks; ORS packet
use was not probed if child had diarrhea in last two
weeks; has some ARI questions; question on fever
Feeding: more than 5 percent missing values for breast-
feeding duration question for deceased children; strong
heaping of breastfeeding duration on 12 and 24 months;
overlap of lactation and gestation suggests considerable
overreporting of breastfeeding duration
Anthropomerry: no problems aside from birth date
information

Causes of death: not included

Ondo State, Nigeria
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Demographic aspects: considerable displacement of
births out of the health section; strong heaping of age at
death at 12 months

Maternity care: no problems

Vaccination: if no card, only question on whether the
child was ever vaccinated; less than 40 percent of the re-
ported health cards actually seen

Morbidity and treatment: no questions on diarrhea in last
24 hours; ORS packet use was not probed if child had
diarrhea in last two weeks; has some ARI questions;
question on fever

Feeding: strong heaping of breastfeeding durationon 12
and 24 months

Anthropometry: no problems
Cuauses of death: not included

Senegal

Togo

Demographic aspects: strong heaping of age at death at
12 months; fostering fairly common (child not with
mother)

Maternity care: high proportion of women reported teta-
nus.toxoid injections without antenatal care visit
Vaccination: if no card, only question on whether the
child was ever vaccinated; 40-60 percent of the reported
health cards actually seen

Morbidity and treatment: no question on diarrhea in last
24 hours; ORS packet use was not probed if child had
diarrhea in last two weeks

Feeding: strong heaping of breastfeeding durationon 12
and 24 months

Anthropometry: included (subsample); not possible to
assess coverage

Causes of death: short questionnaire used, but incom-
plete; results not very reliable

Demographic aspects: overall response rate less than 90
percent; considerable displacement of births out of the
healthsection;incompletenessofbirth dateinformation
presents problem; strong heaping of age at death at 12
months

Maternity care: more than 10 percent missing values for
maternity care questions among dead children; high
proportion of women reported tetanus toxoid injections
without antenatal care visit

Vaccination: no dates copied from the card; only ques-
tion on whether child ever vaccinated; coverage esti-
mates not possible

Morbidity and treatment: has some ARI questions; ques-
tion on fever

Feeding: more than 10 percent missing values for breast-
feeding duration question for deceased children; strong
heaping of breastfeeding duration on 12 and 24 months;
overlap of lactation and gestation suggests considerable
overreporting of breastfeeding duration
Anthropometry: no problems

Causes of death: not included

Uganda

Demographic aspects: strong heaping of age at death at
12 months; fostering fairly common (child not with
mother)

Maternity care: no problems

Vaccination: if no card, only question on whether the



child was ever vaccinated; more than 60 percent of the
reported health cards actually seen; BCG scar checked
Morbidity and treatment: considerable mis- or under-
reporting of diarrhea within last two weeks; more than
5percent "don’t know" responses to morbidity questions
(mainly due to fostering); ORS packet use was not
probed if child had diarrhea in last two weeks; has some
ARI questions; question on fever
Feeding: strong heaping of breastfeeding duration on 12
and 24 months
Anthropometry: more than 10 percentofeligiblechildren
not measured
Causes of death: not included

Zimbabwe

Demographic aspects: overall response rate less than 90
percent; strong heaping of age at death at 12 months;
fostering fairly common (child not with mother)
Maternity care: more than 10 percent missing values for
maternity care questions among dead children; includes
question on place of delivery

Vaccination: if no card, only question on whether the
child was ever vaccinated; more than 60 percent of the
reported health cards actually seen

Morbidity and treatment: more than 5 percent "don’t
know" responses to morbidity questions (mainly due to
fostering); sugar and salt solution use was not probed if
child had diarrhea in last two weeks; has ARI questions
(coughand difficultbreathing questions separate); ques-
tion on fever

Feeding: more than 10 percent missing values for breast-
feeding duration question for deceased children, strong
heaping of breastfeeding duration on 12 and 24 months
Anthropometry: more than 10 percent of eligible children
not measured

Causes of death: not included

NORTH AFRICA

Egypt

Demographic aspects: incompleteness of birth-date
information presents problem; strong heaping of age at
death at 12 months

Maternity care: includes question on place of delivery
Vaccination: vaccination card is birth certificate (often
incomplete); includes mother’s recall of specific vacci-
nations (but not measles); 40-60 percent of the reported
health cards actually seen; coverage estimates proble-
matic

Morbidity and treatment: diarrhea recall period one
week; has ARI questions (cough and difficult breathing
questions separate)

. Feeding: strong heaping of breastfeeding duration on 12
and 24 months; overlap of lactation and gestation sug-
gests considerable overreporting of breastfeeding dura-
tion

. Anthropometry: included (subsample); considerable
heaping of measurements at .0 or .5

. Causes of death: few questions for selected causes; over-
estimates relative importance of the selected causes.

Morocco

. Demographic aspects: incompleteness of birth-date
information presents problem (although if month not
available, season of birth often is); strong heaping of age
at death at 12 months

. Maternity care: no tetanus toxoid question; includes
question on place of delivery

. Vaccination: includes mother’s recall of specific vacci-
nations; more than 60 percent of the reported health
cards actually seen

. Morbidity and treatment: considerable mis- or under-
reporting of diarrhea within last two weeks

C Feeding: more than 5 percent missing values for breast-
feeding duration question for deceased children; strong
heaping of breastfeeding duration on 12 and 24 months

. Anthropometry: included; considerable heaping of mea-
surements at 0.0 or 0.5

. Causes of death: few questions; seems to provide some
insight into leading causes of death, but many questions
remain

Sudan

. Demographic aspects: incompleteness of birth-date in-
formation presents problem; strong heaping of age at
death at 12 months; displacement of birth dates towards
the interview date

. Maternity care: more than 10 percent missing values for
maternity care questions among dead children

. Vaccination: includes mother’s recall of specific vacci-
nations; 40-60 percent of the reported health cards actu-
ally seen

o Morbidity and treatment: considerable mis- or under-
reporting of diarrhea within last two weeks; has ARI
ques-tions (cough and difficult breathing questions
separate); question on fever v

. Feeding: strong heaping of breastfeeding durationon 12
and 24 months; overlap of lactation and gestation sug-
gests considerable overreporting of breastfeeding dura-

tion
. Anthropomerry: not included
. Causes of death: not included
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Tunisia

. Demographic aspects: heaping of age at death at 12
months

: Maternity care: substantial underreporting of current
pregnancies; includes question on place of delivery

. Vaccination: includes mother’s recall of specific vacci-
nations; more than 60 percent of the reported health
cards actually seen

. Morbidity and treatment: considerable mis- or under-
reportingof diarrhea within last two weeks; ORS packet
use was not probed if child had diarrhea in last two
weeks

. Feeding: strong heaping of breastfeeding duration on 12
and 24 months; overlap of lactation and gestation sug-
gests considerable overreporting of breastfeeding dura-
tion

. Anthropomerry: included; more than 10 percent of eligi-
blechildren not measured; considerable heaping of mea-
surements at .0 or.5

. Causes of death: few questions; seems to provide some
insight into leading causes of death, but many questions
remain

ASIA
Indonesia

. Demographic aspects: heaping of age at death at 12
months

. Maternity care: substantial under-reporting of current
pregnancy; no questions on antenatal care; includes
question on place of delivery

. Vaccination: no questions

. Morbidity and treatment: no questions

. Feeding: more than 5 percent missing values for breast-
feeding duration question for deceased children; strong
heaping of breastfeeding duration on 12 and 24 months;
overlap of lactation and gestation suggests considerable
overreporting of breastfeeding duration

*  Anthropomerry: not included

. Causes of death: not included

Sri Lanka

. Demographic aspects: no problems

. Maternity care: substantial under-reporting of current
pregnancy; more than 10 percent missing values for
maternity care questions among dead children; includes
question on place of delivery

. Vaccination: includes mother’s recall of specific vacci-
nations; more than 60 percent of the reported health
cards actually seen
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«  Morbidity and reatment: no problems

. Feeding: more than 10 percent missing values for breast-
feeding duration question for deceased children; strong
heaping of breastfeeding duration on 12 and 24 months

. Anthropometry: no problems

. Causes of death: not included

Thailand

. Demographic aspects: no problems

. Maternity care: substantial underreporting of current
pregnancy; more than 10 percent missing values for
maternity care questions among dead children; includes
question on place of delivery

. Vaccination: if no card, only question on whether the
child was ever vaccinated; more than 60 percent of the
reported health cards actually seen

. Morbidity and treatment: no problems

. Feeding: more than 10 percent missing values for breast-
feeding duration question for deceased children; strong
heaping of breastfeeding duration on 12 and 24 months;
overlap of lactation and gestation suggests considerable
overreporting of breastfeeding duration

. Anthropometry: no problems

. Causes of death: not included

LATIN AMERICA/CARIBBEAN
Bolivia

. Demographic aspects: strong heaping of age at death at
12 months

U Maternity care: high proportionof women reported teta-
nus toxoid injections without antenatal care visit; in-
cludes question on place of delivery

. Vaccination: includes mother’s recall of specific vacci-
nations; less than 40 percent of the reported health
cards actually seen

. Morbidity and treatment: considerable mis- or under-
reporting of diarrhea within last two weeks; more than
5 percent "don’t know" responses to morbidity
questions; has ARI questions (cough and difficult
breathing questions separate)

. Feeding: strong heaping of breastfeeding durationon 12
and 24 months

J Anthropometry: more than 10 percent of eligible
children not measured

. Causes of death: fairly extensive questionnaire used; re-
sults not very satisfactory (e.g., virtually no measles)

Brazil

. Demographic aspects: overall response rate less than 90
percent



Maternity care: includes question on place of delivery
Vaccination: no code for card not seen; includes moth-
er’s recall of specific vaccinations; no code for card not
seen

Morbidity and treatment: ORS packet use was not probed
if child had diarrhea in last two weeks

Feeding: strong heaping of breastfeeding duration on 12
and 24 months

Anthropometry: included (Northeast region only); no
problems

Causes of death: not included

Colombia

Demographic aspects: overall response rate less than 90
percent; strong heaping of age at death at 12 months
Maternity care: 1o problems

Vaccination: if no card, only question on whether the
child was ever vaccinated; 40-60 percent of the reported
health cards actually seen

Morbidity and treatment: considerable mis- or under-
reporting of diarrhea within last two weeks; some ARI
and fever questions

Feeding: more than 5 percent missing values for breast-
feeding duration question for deceased children; strong
heaping of breastfeeding duration on 12 and 24 months
Anthropometry: more than 10 percentofeligible children
not measured

Causes of death: not included

Dominican Republic

Demographic aspects: heaping of age at death at 12
months; fostering fairlycommon (child not with mother)
Maternity care: no problems

Vaccination: mother’s recall of child ever being vacci-
nated only pertains to campaigns; less than 40 percent of
the reported health cards actually seen; coverage esti-
mates problematic

Morbidity and treatment: considerable mis- or under-
reporting of diarrhea within last two weeks

Feeding: strong heaping of breastfeeding duration on 12
and 24 months

Anthropometry: included; more than 10 percent of eligi-
ble children not measured; considerable heaping of mea-
surements at .0 or .5

Causes of death: not included

Ecuador

Demographic aspects: strong heaping of age at death at
12 months

Maternity care: substantial underreporting of current
pregnancies; more than 10 percent missing values for

maternity care questions among dead children; includes
question on place of delivery (last births only)
Vaccination: no questions

Morbidity and treatment: no question on diarrhea in last
24 hours; diarrhea recall period 4 weeks; no treatment
questions; has some ARI questions (last births only)
Feeding: more than 20 percent missing values for breast-
feeding duration question for deceased children; strong
heaping of breastfeeding duration on 12 and 24 months
Anthropometry: not included

Causes of death: coded by the interviewer from the
mother’s report of the terminal symptoms; results do
not appear reliable

Guatemala

Demographic aspects: overall response rate less than 90
percent; strong heaping of age at death at 12 months
Maternity care: high proportion of women reported teta-
nus toxoid injections without antenatal care visit
Vaccination: includes mother’s recall of specific vaccina-
tions; more than 60 percent of the reported health cards
actually seen

Morbidity and treatment: considerable mis- or under-
reporting of diarrhea within last two weeks

Feeding: strong heaping of breastfeeding durationon 12
and 24 months; overlap of lactation and gestation sug-
gests considerable overreporting of breastfeeding dura-
tion

Anthropometry: no problems

Causes of death: notincluded

Mexico

Demographic aspects: heaping of age at death at 12
months

Maternity care: no tetanus toxoid question
Vaccination: no card questions, only recall of vaccina-
tions by mother

Morbidity and treatment: no question on diarrhea in last
24 hours; ORS packet use was not probed if child had
diarrhea in last two weeks

Feeding: strong heaping of breastfeeding durationon 12
and 24 months

Anthropometry: not included

Causes of death: not included

Demographic aspects: overall response rate less than 90
percent; strong heaping of age at death at 12 months
Maternity care: 9 percent missing values for maternity
care questions about dead children

Vaccination: if no card, only question on whether the
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child was ever vaccinated; 40-60 percent of the reported
health cards actually seen

Morbidity and treatment: considerable mis- or under-
reporting of diarrhea within last two weeks; ORS packet
use was not probed if child had diarrhea in last two
weeks

Feeding: more than 10 percent missing values for breast-
feeding duration question for deceased children; strong
heaping of breastfeeding duration on 12 and 24 months
Anthropometry: not included

Causes of death: not included

Trinidad and Tobago
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Demographic aspects: overall response rate less than 90
percent; strong heaping of age at death at 12 months

Maternity care: more than 10 percent missing values for
maternity care questions among dead children
Vaccination: includes mother’s recall of specificvaccina-
tions; more than 60 percent of the reported heaith cards
actually seen

Morbidity and treatment: no problems

Feeding: more than 15 percent missing values for breast-
feeding duration question for deceased children; strong
heaping of breastfeeding duration on 12 and 24 months
Anthropometry: included; more than 10 percent of eligi-
ble children not measured; considerable heaping of
measurements at .0 or .5

Causes of death: not included
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Data from the Demographic and Health Surveys (DHS) are a
keysource of information about the health and survival of chil-
dren in developing countries. The approach used in the DHS
surveys is to collect data on all births that occurred in the five
years preceding the survey. This report is intended to inform
data users of some important characteristics of these samples
of recent births and thus to encourage wide and appropriate
use of these data. In the first section, response rates for the
major sections of the DHS questionnaire are examined. Next,
analyses of birth date displacement and age and birth date re-
porting are presented, followed by an examination of the qual-
ity of childhood mortality data, focusing on the reporting of
ageat death. In subsequent sections, the frequency of twinning
and child fostering are investigated. The last section looks at
the distribution of same-mother births within thelast five-year
period.

2.1 RESPONSE RATES

The DHS surveys use a standard multistage cluster sample to
arrive at a probability sample of households and women of
childbearing age.! The sampling frame is based on the most
recent national census available.” Primary sampling units or
PSUs (census enumeration tracts) are randomly selected based
on their proportional representation in the sampling frame.
All households in each of the selected PSUs are listed and
from these lists a probability sample of households is drawn.
The resulting list of households by cluster, representing the
target sample of households, is used in the field for data
collection.

Once a household has been identified in the field and house-
hold members and visitors listed, the interviewer determines
which women are eligible for an individual interview: namely,
those women aged 15-49 years® who slept in the household the
night before the survey.* The individual questionnaire, which
includes a complete birth history, is administered to each eli-
giblewoman. The interviewer identifies all children bornsince
a specific cut-off date, normally January 1 of the fifth year pre-
ceding the year of the survey. Data on maternity care and some
aspects of feeding patterns are collected for all these children,
while the remaining health data are collected only for surviving
children. The interviewer inquires first about the most recent

1 The sampling methodology used in the DHS-I surveys is described in the
Sampling Manual (Institute for Resource Development, Inc., 1987).

2Lacking census information, primary stage sampling in Sudan employed areal
grids and quick counts.

3 The age range in Brazil and Guatemala was 15-44 years.

4 Eligibility criteria have been extended so that in later surveys all women age
15-49 years are considered eligible, whether of not they slept in the household
the night before the interview. The reason for the change is discussed in
Rutstein and Bicego (1990).

birth and then systematically works backwards through time
until reaching the least recent birth that occurred during the
relevant period. During data processing, children found to be
older than 59 months at the time of the survey are usually
excluded from the calculation of indices of health and use of
health services.

There are at least three points in this process where non-
response to the survey can introduce bias to child health
estimates. First is household nonresponse: whenever a sampled
household fails to respond to the survey, information on all
children born to eligible women in that household is excluded.
Second, even when a household is interviewed and the eligible
women identified, some women may not be available for
interview; this is termed women’s nonresponse. Third, even
when an eligible woman is interviewed, information about
child health may not be collected for every eligible birth. For
convenience, this is termed nonresponse to the child health
section, although the data are missing due almost exclusively
to the interviewer’s oversight rather than to the respondent’s
behavior.

The figures in Table 2.1 reflect generally high levels of re-
sponse to the household questionnaire—a trimean® of 97.6 per-
cent for the 27 countries studied. Exceptions are Liberia (88
percent) and Togo (93 percent). In both of these surveys, the
primary reason for nonresponse was refusal to complete the
interview.

Women’s response rates are also high: a trimean of 96.0 per-
cent for the 27 countries. Only in Brazil (88 percent) and
Trinidad and Tobago (91 percent) do levels of nonresponse
raise questions of potential bias. Unfortunately, DHS-I sur-
veys did not collect information at the household level that
would permit an analysis of the factors associated with
nonresponse by individuals.

Nonresponse to the child health section is negligible in nearly
all countries. The trimean response rate is 99.6 percent, with
a low of 97 percent in Mali. Several countries display a pattern
in which nonresponse is more common for older children;
however, even among four year olds, nonresponse does not
exceed 5 percent in any country (not shown).

Although there is no sure way to determine the proportion of
recent births excluded from the sample due to household,
women’s, and child nonresponse, it is useful to estimate what
is termed here the overall response rate. In the following
analysis it is assumed that (1) the average number and fertility
profile of women in nonresponding households are the same
as those in responding households, and (2) in interviewed

% The trimean is defined as (Qq + 2Q, + Q3)/4, where Q, equals the first
quartile value, Q, equals the median value, and Q3 equals the third quartile
value.
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households, the fertility profile of nonrespondingwomen is the
same as that of responding women. Given these assumptions,
the overall response rate is the product of the household, the
women’s, and the child response rates.

These assumptions undoubtedly lead to an underestimate of
the true level of response to the child health section, because
nonresponding households are more likely to be composed of
a single adult, of all males, or of multiple adults without chil-
dren who work outside the home during interview hours. Even
in households that are interviewed, those eligible women who
cannot be interviewed probably are disproportionately com-
posed of young employed women, unmarried women, and wo-

men at school, all of whom would be likely to have fewer re-
cent (and hence eligible) births. Thus, the overall response
figures in Table 2.1 represent the likely minimum level of re-
sponse to the child health section of the questionnaire.

The trimean of the overall response rate for the 27 countries
is 92.7 percent, ranging from a low of about 85 percent in
Brazil and Trinidad and Tobago to a high of 98 percent in
Burundi. Overall response rates generally are lower in Latin
America and the Caribbean than in other regions, in large part
due to low women’s response rates. In these countries, a larger
proportion of the sample is urban and thus more likely to be
mobile and employed away from home.

Table 2.1 Response rates for the household questionnaire, the women’s ques-
tionnaire, and the child health section (of the women’s question-
naire), and overall response rate, Demographic and Health Surveys
1986-1990

Household Women’s Response Overall
Response Response to Child Responge

Country Rate Rate Health Section Rate

SUB-SAHARAN AFRICA

Botswana 96.8 94.0 99.6 90.6

Burundi 99.6 98.1 100.0 97.7

Kenya 98.0 96.3 99.2 93.6

Ghana 97.8 98.1 98.95 94.9

Liberia 88.4 97.4 100.0 86.1

Mali 99.8 98.6 97.1 95.5

Ondo State, Nigeria 97.6 99.4 99.9 96.9

Senegal 99.5 96.5 99.6 95.6

Togo 92.5 98.6 98.5 89.8

Uganda 98.8 97.4 99.6 95.8

Zimbabwe 94.7 94.0 99.9 88.9

NORTH AFRICA

Egypt 99.4 97.9 99.7 97.0

Morocco 97.2 98.9 100.0 96.1

Sudan 99.2 95.6 99.7 94.6

Tunisia 97.7 96.7 99.1 93.6

ASIA

Indonesia 96.5 98.5 100.0 95.1

sri Lanka 97.8 95.1 100.0 93.0

Thailand 98.5 9.1 99.3 92.0

LATIN AMERICA/CARIBBEAN

Bolivia 98.6 92.8 99.3 90.9

Brazil 97.1 87.5 100.0 85.0

Colombia 95.9 94.2 99.5 89.9

Domin. Rep. 97.2 93.4 99.9 90.7

Ecuador 98.5 94.9 98.9 92.4

Guatemala 96.1 93.3 100.0 89.7

Mexico 97.8 96.0 98.8 92.7

Peru 95.7 94.6 99.0 89.6

Trinidad & Tobago 94.3 90.7 99.1 84.8

Trimean 97.6 96.0 99.6 92.7

1Percentage of sampled households for which a household (HH) interview was completed.
HH not present night before interview, HH vacant or unoccupied, HH destroyed or not
;ound are all excluded from calculation of Household Response Rates.

percentage of wWomen identified as eligible with whom an interview was completed
percentage of children born to interviewed women within 59 completed months of the
gurvey for whom health data were collected.

(1) x (2) x (3); represents theoretical percentage of children in the target

ample of households for whom health data were collected.

Based on last births only
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How are response rates related to estimation bias? The an-
swer depends both on the type of analysis undertaken and the
assumptions made by the analyst regarding the profile of non-
respondents. Bias may be an important consideration in the
case where both the level of nonresponse (for which an upper
bound estimate is provided here) and the relative difference
between excluded and included children (which is unknown)
are high. Before analyzing the data from Trinidad and Tobago
or Brazil, for example, where response rates are most proble-
matic, it would be useful to run simulations to evaluate the
potential for seriously biased results.

2.2 COMPLETENESS AND QUALITY OF BIRTH
DATE AND AGE DATA

2.2.1 Birth Date/Age Displacement

The first DHS Methodological Report presented evidence that
children’s birth dates may be systematically displaced in time
from after the cut-off date for collection of child health in-
formation to before that cut-off date (Arnold, 1990). It is
thought that some interviewers may push back the birth dates
of older, eligible children by one or two years to avoid the
time-consuming work of collecting their health data. The main
concerns are that, where such displacement is prevalent, the
survey will fail to realize a representative sample of births,
especially those four years (48-59 months) before the survey,
and that trends in period fertility and mortality will be
distorted.

Table 2.2 shows the distribution of births during the ten-year
period prior to thesurvey. For most DHS countries, the cut-off
date was January of the fifth year prior to the year of survey. In
four countries (Mali, Senegal, Togo, and Tunisia), however,
the cut-off date was set at the month that fell exactly five years
before the survey date. For comparative purposes, the table
aligns the yearly birth cohorts from all the surveys so that the
fifth year before the survey consists of the 12-month period im-
mediately inside the cut-off date for eligible births. The sixth
year then represents the 12-month period immediately preced-
ing the cut-off date. If birth dates are being intentionally dis-
placed (so that some births that actually occur inside the
window are recorded by the interviewer as occurring outside
the window), then a shortfall in the aggregate number of births
would be apparent in the year 5 column as would an excess of
births in the year 6 column.

The extent of displacement can be seen from the birth year ra-
tios for years 5 and 6 before the survey® (see Table 2.3.). The
value of these birth year ratios is expected to be 100 in the ab-

% Birth year ratio is defined as the number of births in year , divided by the
average number of births in the year immediately preceding and the year
immediately succeeding year x.

sence of birth year displacement, heaping on particular years
of birth, or an erratic rise or fall (as opposed to a monotonic
change) in the annual number of births. Displacement is sus-
pected if the ratio in the first column is substantially less than
100 and/or the ratio in the second column is substantially
greater than 100 and no other explanation is evident.

There is little or no evidence of displacement in Asia and Latin
America and the Caribbean with the exception of Bolivia,
Guatemala, and Trinidad and Tobago. The surveys in Egypt
and Sudan show some indication of displacement.

The problem is most severe, however, in sub-Saharan Africa,
especially in Kenya, Liberia, and Ondo State (Nigeria). In each
of these countries, the birth year ratio is less than 80 in year 5
and more than 130 in year 6. The worst case is Liberia, where
more than 200 births may have been displaced from 1981 to
1980. Data from Botswana, Burundi, Mali, and Togo aiso show
convincing evidence of displacement, while alower level of dis-
placement occurs in Morocco, Senegal, Tunisia, Uganda, and
Zimbabwe. Ghana is the only African country without evi-
dence for displacement.

Figure 2.1 illustrates the deficit of births in the fifth year prior
to the survey for Burundi, Kenya, and Liberia. Colombia, a
country showing no evidence for displacement, is included for
comparison.

In two of the countries where displacement occurs (Liberia
and Senegal), the sixth year before the survey is 1980; this year
might be expected to receive extra births because of digit pref-
erence or heaping. However, Arnold (1990) notes that no
heaping of births on 1970 was found in Senegal, and that in Li-
beria no heaping on 1970 was found for living children, who
account for much of the displacement. In Kenya, the distorted
birth year ratio may be explained in part by heaping on even-
numbered years.

If the sole reason that interviewers displace births is to avoid
asking the large number of health questions, then one would
expect the displacement of birth dates to be greater for survi-
ving than for dead children, since most of the health questions
are not asked about dead children. Yet, when birth year ratios
are calculated by survivorship status, the inverse appears to be
true. In most countries with marked displacement (e.g.,
Burundi, Egypt, Kenya, Mali, and Sudan), the displacement is
greater for deceased than for surviving children. (Liberia is an
exception to this.) Even in some countries with no displace-
ment of living children, displacement of dead children exists
(e.g., Brazil, Dominican Republic, and Peru). Arnold (1990)
gives three plausible explanations for the displacement of
deceased children.
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Table 2.2 Number of births by number of calendar years preceding the survey, Demographic and Health Surveys, 1986-1990

Number of Years Preceding the Survey1

Country < 1? 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
Kenya3 1814 1410 1542 1275 1432 1223 1661 1098 1488 1237
Ghana 241 388 850 843 787 7 782 688 713 707
Liberia 477 1296 942 1002 984 778 1216 916 843 741
Mali 182 841 625 623 660 597 763 804 698 670
Ondo State, Nigeria3 604 677 552 745 661 576 825 653 308 124
Senegal 159 937 857 848 869 794 921 899 797 702
Togo 164 674 654 570 655 534 665 656 543 512
Uganda3 1006 1075 1027 982 899 881 932 736 861 743
Zimbabwe’ 549 685 715 639 722 697 712 582 666 572
NORTH AFRICA

Egypt 1603 1706 1776 1752 1810 1593 1799 1428 1649 1555
Morocco 667 1250 1211 1223 1262 1190 1339 1353 1250 1141
Sudan’ 1629 1228 1331 1376 1267 1217 1520 1388 1219 1231
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

Bolivia 376 1250 1173 1173 1120 1003 1231 1269 1167 1209
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 131 1109 1048
Peru 529 597 621 637 686 677 679 613 667 599
Trinidad & Tobago 188 386 390 405 404 371 410 387 356 323
! For all countries with a January cut-off date for collection of health data, the "Number of years preceding.." represents

calendar years. For Mali, Senegal, Togo, and Tunisia, which had different cut-off dates, "Number of years preceding.."
represents 12-month periods starting in March, April, May and June, respectively.

Year of survey
% In these countries, data collection occurred during two calendar years. In this table, births during both years of the surveys
are placed in the < 1 year category. The cut-off date is January of the fifth year preceding the first year of fieldwork.
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Table 2.3 Birth year ratios by survival status of births, five and six years before the survey, Demographic
and Health Surveys, 1986-1990

Centered on Period Five

Centered on Period: Years Before the Survey
Five Years Six Years

Before 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
Kenya 79.1 163.1 65.5 80.5
Liberia 70.7 143.6 71.2 70.6
Mali 83.9 108.9 62.5 91.2
ondo State, Nigeria 77.5 134.3 70.2 78.5
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
2 imbabwe 97.2 111.3 126.0 95.1
NORTH AFRICA
Egypt 88.3 119.1 61.1 92.7
Morocco 91.5 105.3 95.7 ?1.0
Sudan 87.3 116.7 68.5 90.7
Tunisia 9.3 108.6 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
Bolivia 85.3 108.4 84.1 85.5
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
Trimean 91.2 110.0 81.3 93.4

Bx

Note: The birth year ratio x years before the survey = x 100,

0.5(Bx-1 + Bx+1)
where Bx = number of births x years before the survey.



Figure 2.1 Number of births by number of calendar years of birth prior to survey, selected Demographic and Health Surveys,

1986-1989
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First, interviewers may be reluctant to ask a series of detailed
and probing questions about deceased children. Second, birth
date information is likely to be less precise to begin with for
deceased children, so there is more leeway in estimating (and
displacing) dates of birth. Third, when the year of birth for a
child who died is missing altogether, early DHS data proces-
sing procedures assumed the child was too old to be included
in the health and breastfeeding section of the questionnaire.
Further discussion of these patterns is found in Arnold (1990)
and Sullivan et al. (1990).

It should be mentioned that an unknown but probably signif-
icant fraction of births, although displaced from the fifth to the
sixth calendar year of birth before survey, would not in any
case have fallen within the age range of 0-59 months used for
most child health analyses (i.e., many of the births genuinely
born in the fifth year before the year of the survey will not have
been less than 60 months old.) All of the remaining results
presented here are limited to children 0-59 months of age at
the time of the survey for whom health data were collected.
The issue of displacement will be raised again in later sections.

2.2.2 Completeness of Birth Date/Age Information

Virtually all analyses of child health data use age groupings.
Even in the absence of deliberate displacement, the reporting
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of birth dates and ages is often inaccurate and unreliable. The
current age of a child is considered complete when the mother
provides both month and year of birth in the birth history.
Current age is less precisely ascertained when only the year of
birth is reported or when a year of birth and a current age (in
years) is given.

Table 2.4 shows the percentage of births with incomplete birth
date information by both age and survival status. As can be
seen, the completeness of birth date information varies widely.
Generally, the data are least complete in sub-Saharan Africa
and North Africa and most complete in Latin America. The
data for Ondo State (Nigeria) and Uganda, which indicate
virtually no missing months of birth, should be viewed with
caution: their completeness is probably due more to field im-
putation by interviewers than to the respondents’ knowledge
of the dates. The problem is greatest in Mali, where nearly half
of all births lack complete birth date information. In three
other countries (Morocco, Sudan, and Togo), 20 to 30 percent
of birth date information is incomplete; in three more (Egypt,
Ghana, and Liberia), the percentage ranges from 10to 20. The
trimean value for all 27 countries is a surprisingly low 3.5 per-
cent.
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A completely reported birth date is more than four times as
likely to be lacking in children who have died than in surviving
children. This pattern is apparent in nearly every country, but
is especially pronounced where overall completeness is high,
for example, in Latin America.

The precision of birth date reporting tends to decline with in-
creasing age of the child. The birth dates of children born four
years before the survey are six times more likely to be impre-
cisely reported than those of children born in the year of the
survey. While this may be due in part to diminished recall, it
probably also reflects the tendency for interviewers to avoid
the work necessary to elicit month of birth information, since
DHS guidelines allow for only the year of birth and year of age
to be recorded. Mothers are naturally more likely to report
birth dates and ages in months (without probing) for younger
children than for older ones. Thus, the largest jump in the per-
centage of incompletely reported birth dates occurs between
infancy and the first birthday, when many mothers apparently
tend to stop routinely thinking about their children’s ages in
months and start counting in years. Unless interviewers take
the time to effectively probe for a month of birth, this in-
formation will remain imprecise; either the month of birth will
be imputed by computer or, as in Uganda, by the interviewer
or field editor.

The relationship between the precision of birth date reporting
and age varies by survival status. For children born more than
one year before the survey, the increase in incomplete birth
date information with age is smaller for dead children than for
surviving children. Indeed, in many countries, birth dates for
deceased children are reported more precisely for those born
four years before the survey than for those born three years be-
fore the survey. This may be due to the intentional displace-
ment of children with imprecisely reported birth dates out of
the five-year period for the collection of health information
when the child’s birth date falls near the cut-off date (i.c., when
the child was born four years before the survey). As already
mentioned, such displacement is particularly likely among de-
ceased children.

Arnold (1990, Table 2.3) provides useful figures on the com-
pleteness of birth date reporting in DHS surveys according to
several demographic and social variables. Not surprisingly,
maternal education is strongly linked with the complete re-
porting of children’s birth dates. However, this association is
considerably weaker in countries where the overall level of
education is higher (e.g., in Latin America). This suggests that
while personal attributes are important in determining knowl-
edge of dates, culture and society also figure prominently in
conditioning an individual’s attachment or disattachment to
age and date concepts. Thus, the uneducated Mexican mother
reports her children’s birth dates more precisely than does the
Malian mother who has some secondary schooling.

2.2.3 Quality of the Month-of-Birth Information

The age of the child in months is important in the analysis of
health data, especially so for studies of health patterns in the
first two years of life. Misreporting the month of birth affects
many current status measures, including the median duration
of breastfeeding, the evaluation of anthropometric status
(height and weight for age), age patterns of morbidity, immu-
nization coverage estimates by age, and life table analysis of
child mortality (censoring). In this section, two data quality
problems are examined: the misreporting of the month ofbirth
for months surrounding the month of the interview and the
displacement of births towards the interview date.

Becker (1984) has shown some evidence suggesting that the
month of birth of young children may be systematically mis-
reported in birth histories. Using data from four WES surveys,
he found an excess of births in both the month of the interview
and the months immediately preceding it; there was a deficit of
births in the months following the month of survey. This can
lead to both over- and underestimation of current age.
Excluding explanationsofseasonalityand dataimputations, he
concluded that reporting and/or recording errors are
responsible for this pattern. Becker reasons that a respondent
(or interviewer) may more easily recall the names of the
months that have just passed than the names of the months
still to come in the calendar year. Grummer-Strawn and
Trussell (1990) combined data from 40 WES and 22 DHS sur-
veys and described a pattern of month-of-birth reporting
similar to that shown by Becker.

Figure 2.2 shows the distribution of births by the number of
calendar months prior to the survey, standardized to the mean
number of births per month for all births in the five years
preceding the survey for 27 DHS-I surveys. (The month of
interview is included in the twelfth month, but the number of
births has been doubled to be comparable to births in the
preceding months, sinceon average interviews were conducted
halfway through the month. This is a conservative adjustment
since it is expected that some women—and their children—will
be missed because they are still recovering from delivery.)
Only children with complete reports of birth dates are includ-
ed, i.e., those with month and year reported. Seasonality is
unlikely to influence significantly the pattern of births shown
in Figure 2.2, because the data have been pooled over a large
number of surveys conducted during different times of theyear
and spread over a period of 3 to 7 months.

A peak in the number of births is seen in the month before the
survey (109, or 9 percent more births than the mean monthly
number of births). In the second and third months before the
survey, the numbers of births are also higher than expected, by
about 5 percent. In contrast, there is a shortfall of births inthe
months following the month of the survey and in the months
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Figure 2.2 Distribution of births by number of calendar months prior to the month of interview relative to the mean number
of births per month (=100), for births 0-59 months before the survey and for women age 15-49 years, 27 DHS

surveys, 1986-1989
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falling at one-year intervals from the month of the interview
(0, 12, 24, etc. months before the survey). The shortfall for the
month of the survey is not caused by a deficit in the actual
month of the interview; indeed, as will be shown below, this
month has a greater than expected number of births reported.

Reporting of the month of birth of the respondents (women
age 15-49years) follows essentially the same pattern as that of
their children (Figure 2.2). There is a surplus of births in the
months shortly before the month of interview and a shortfall
in the months after the survey. This pattern is particularly pro-
nounced in sub-Saharan Africa.

One likely cause for the overreporting of births during the

months before the survey is that often a mother tells the inter-
viewer the current age of her child rather than the birth date.
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To avoid the work necessary to elicit a birth date, the intes-
viewer may simply subtract the reported age in years from the
year of survey to get (sometimes incorrectly) the year of birth.
Then the interviewer imputes a month of birth. While the re-
spondent probably collaborates in determining the month of
birth to some extent, recently passed calendar months are
selected more frequently than upcoming months. There is no
way to determine what level of guesswork went into the month
of birth recorded or how the respondentand interviewer inter-
acted. Yet it is true that this phenomenon can cause both age
underestimation and age overestimation, depending on the
month of interview and the extent to which current age, when
reported in years, is rounded up to the next birthday.



Figure 2.3 Distribution of births by number of calendar months prior to the month of interview relative to the mean number
of births per month (=100), for sub-Saharan Africa and for Latin America, Demographic and Health Surveys,
1986-1989 .
Ratio
120

110

A

100 |\1/

80

2 3 4 5 6

T T 1 T T

7 8 9 10 11 12

Number of Calendar Months prior to Calendar Month of Intetview

’ - Sub-Saharan Africa -+ Latin America '

Note: Data are for living and dead children
for whom complete birth dates have been reported;

"12 months" prior to the interview includes month of survey.

In Figure 2.3, the data on number of births by calendar months
prior to the survey is reported separately for 11 DHS surveys
in sub-Saharan Africa and 10 DHS surveys in Latin America
and the Caribbean. In Latin America and the Caribbean, the
number of birihs per month varies little, except for a marked
deficit during the month of interview (that is, 0, 12, 24, 36, and
48 months prior to the survey). In contrast, in sub-Saharan
Africa there is no deficit in the survey month, but there are
higher than expected numbers of births in the 3 months before
the survey, especially in the month immediately preceding the
survey.

It is more difficult to analyze data on the month of birth for in-
dividual surveys because of country-specific seasonal patterns
infertility. Nonetheless, oneclear pattern does emerge, as seen
in Table 2.5: those surveys that have a high proportion of in-
complete birth dates (e.g., sub-Saharan Africa and North Afri-
ca) also show greater displacement of the reported month of
birth. Thus, where greater opportunity for guesswork in the
field exists, such guesswork may be biased towards recent
months. Also shown is that even under the conservative as-
sumptions adopted to estimate the number of births in the ac-
tual month of interview, there is a considerable excess of these
births in sub-Saharan and North Africa. This is consistent with
the observations of Becker (1984).

There is evidence from both WES and DHS surveys that births
have been displaced into the year immediately preceding the
survey and that births within that year have been displaced into
the more recent months (Grummer-Strawn and Trussell,
1990). Figure 2.4 presents the number of births for each of the
60 months prior to the survey, including both living and dead
children, pooled over the 27 surveys. One curve covers all
births, including those children with imputed birth dates; the
other curve includes only births with completely reported
dates. As already seen, there are clear recurrent peaks during
the month immediately before the interview and at 12-month
intervals back in time (which represent reports of age in whole
years converted to birth dates). In addition, the figure shows
the displacement of births into theyear immediately preceding
the survey and a deficit of births in the fourth and fifth years
before the survey. This deficit of births is due both to the
intentional displacement of children out of the recent five-year
period and also to the small effect of truncation of observation
for births to women age 45-49.

Figure 2.5 shows a further analysis of births in the 36 months
prior to the survey. It presents the relative number of births,
grouped into three-month periods, for 11surveys in sub-Sahar-
an Africa and 10 surveys in Latin America and the Caribbean.”

"Births in the actual month of interview are not shown in Figure 2.5. However,
Table 2.5 shows there is a large excess of births (29 percent) in the month of
the interview in sub-Saharan Africa, while near expected numbers of births
occur in Latin America.
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Table 2.5 Summary of displacement of births in the five-year period before
the survey: Percentage of excess births in specified periods
relative to number of births expected for that period (=100),
Demographic and Health Surveys, 1985-1990

Births during the 3 Months Births in Displacement:
Prior to Survey Month Actual
Month of Into last Within
Country Among children' Among women® Interview vear? Last Year

SUB-SAHARAN AFRICA

Botswana 103 17 136 115 119
Burundi 114 179 135 110 106
Ghana 103 "M 130 100 101
Kenya 102 116 127 103 105
Liberia 110 121 183 128 102
Mali 106 105 168 122 114
Ondo State, Nigeria 99 92 123 114 98
Senegal 104 124 93 105 90
Togo 104 105 133 107 107
Uganda 109 89 101 107 96
Zimbabwe 112 98 85 96 106
Mean (Region) 106 110 129 110 103
NORTH AFRICA

Morocco 110 110 82 105 115
Egypt 110 95 134 102 119
Sudan 111 11 190 110 140
Tunisia 108 95 102 102 107
Mean (Region) 105 103 131 105 121
ASIA

Indonesia 13 110 106 102 115
Sri Lanka 108 101 49 99 107
Thailand 108 117 69 94 91
Mean (Region) 108 110 83 99 107
LATIN AMERICA/CARIBBEAN

Bolivia 105 103 97 101 103
Brazil 101 102 65 102 100
Colombia 99 103 138 98 96
Dominican Republic 102 102 110 104 101
Ecuador 98 94 77 110 101
Guatemala 111 110 117 107 106
Mexico 100 103 59 105 92
Peru 106 106 99 102 116
Trinidad & Tobago 93 96 105 97 77
Mean (Region) 102 103 99 104 100
Mean (ALl Surveys) 106 106 115 106 106

Ipercentage of excess births during 3 months prior to interview relative to
expected number of births (100 = 3X mean monthly births). Births, 0-59 months.
Percentage of excess births during 3 months prior to interview relative to
expected number of births (100 = 3X mean monthly births). Women 15-49.
Percentage of excess births during actual month of interview relative to
expected number of births (100 = mean monthly births). Births, 0-36 months.
Percentage of excess births 0-11 months prior to interview relative to
expected number of births (100 = mean yearly number). Births, 0-36 months.
Percentage of excess births 0-5 months prior to interview relative to

expected number of births (100 = 6X mean monthty births). Births, 0-11 months



Figure 2.4 Number of births by number of months prior to the survey relative to the mean number of births, for all births
(including those with imputed birth dates) and for births with complete birth dates only, 27 DHS surveys, 1986-1989
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Figure 2.5 Number of births by three-month periods prior to the survey relative to the mean number of births, for sub-Saharan
Africa and for Latin America, Demographic and Health Surveys, 1986-1989
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In Figure 2.5, two phenomena can be seen at work. First, in
both groups of surveys, births have been displaced into the
year immediately preceding the survey, although displacement
is much greater in sub-Saharan Africa than in Latin America.
This, in the absence of other forces, will result in the
underestimation of children’s ages. Second, the number of
births does not drop until 15 months before the survey; this
reflects the bias towards reporting a month of birth recently
passed (13-15 months) as opposed to a month still to come.
This effect is also seen at months 25-27 before the survey. This
second effect can result in either the under- or overestimation
of current age.

An alternative explanation (other than directional age mis-
reporting) for the pattern described above is the selective
omission of births that occurred more than one year ago. This
does not seem plausible, however, given the short duration of
recall and the rather sharply defined displacement.

23 REPORTING OF AGE AT DEATH AND
ANALYSIS OF CHILDHOOD MORTALITY

The decision to use births during the five years preceding the
survey to analyze determinants of child health and survival (as
opposed to, for instance, births during the preceding 10 or 15
years) has advantages and disadvantages. Prime among the ad-
vantages is the possibility of linking survival data with data on
health and the use of health services. Furthermore, using a
more recent reference period allows a better temporal link
between cross-sectional household and parental information
and the retrospective period of exposure to risk. Finally, any
inferences drawn from the analysis are more relevant to
current policy, simply by virtue of the more recent reference
period.

However, there are some problems in analyzing data of this
structure. Chief among these is the inherent confounding be-
tween the calendar period and the age of the child. Any data
on four year olds, for example, must come from those children
born atleast 48 months before the survey, none of whom could
have had their fourth birthday until the twelve months
immediately preceding the survey. Therefore, the average
reference period for exposure to risk during the fourth year of
life is roughly 6 months before the survey date. Compare this
to the situation for neonatal exposure: all births in the five-
year period before the survey contribute data on neonatal
exposure, so the average reference period is roughly 2.5 years
before the survey. Hence, sharp secular trends, whether in
strength or direction, may be (erroneously) interpreted as the
effects of age. Another consequence of this data structure is
that the amount of exposure to risk at older ages is
substantially more limited than that at younger ages; this may
affect statistical reliability.
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This section provides users of DHS health and survival data
with an a priori glimpse of the overall numbers of deaths, by
age at death, among births in the five years preceding the
survey. Italsoassesses the potential for misclassification ofage
at death introduced by misreporting and incompletely
reporting age at death. Sullivan et al. (1990) conducted a
similar, but differently focused, analysis of the reporting ofage
at death in earlier DHS surveys.

Before discussing potential problems with the data, the data
collection process should be reviewed. Once an interviewer
identifies a deceased child during the birth history, he or she
elicits the age at death. The DHS instrument requires thatage
at death be reported more precisely for younger than older
children. Age at death is recorded in days for children who die
during the first month of life; it is recorded in months for those
who die before their second birthday; and it is recorded inyears
for the remainder.? In the final DHS standard recode data file,
age at death is recorded as a three-digit variable, the first digit
of which indicates the unit of measurement (days, months, or
years). The next two digits are the number of units. A second
age-at-death variable in the data file, used for most routine
analyses, converts all data to month of age at death. In all cases
of missing or incomplete age at death, this data field will
contain an imputed value (in months), based on a hot-deck
procedure.’

2.3.1 Missing Date of Death

The number of deaths among children under age five born
during the five years preceding the survey varies widely among
DHS countries, from less than 100 in Colombia and in
Trinidad and Tobago to well over 600 in Egypt, Indonesia,
Liberia, and Uganda (see Table 2.6). Most DHS training and
fieldwork efforts have placed great emphasis on the collection
of age-at-death data. As a result, it is fairly complete. In 14 of
27 countfies, no recent deaths lack age-at-death information;
in only 3 countries are data lacking for as many as two percent
of deaths. In the large majority of cases where information is
incomplete, all the data are missing. In many fewer cases,
either the unit of measurement was not recorded or the age at
death was inconsistent (that is, the birth date plus age at death
is greater than the survey date). In sum, little age-at-death data
are missing for recent births in the DHS surveys. It should be
borne in mind, however, that completeness of the data does
not necessarily imply accuracy. One must reason that, in
countries like Senegal and Togo, substantial field imputation
by interviewers has occurred.

8 In Mexico, day-at-death information was not collected for neonatal deaths.

9 Essentially, the age at death is imputed to be the same as that of the last
decéased child of the same birth order in the data file. Details on the
procedure can be found in the DHS Data Processing Manual (Institute for
Resource Development Inc., 1989).



Table 2.6 Deaths among births in the five years before the survey and percentage
of deaths lacking complete (and consistent) age-at-death information,
by type of data defect, Demographic and Health Surveys, 1986-1990

Incomplete
Age-at-death
Information

Defect in Age-at-death Information

All Data Units Number
Country No. Percent” Missing Missing Inconsistent? of Deaths
SUB-SAHARAN AFRICA
Botswana 0 0.0 0 0 0 146
Burundi 3 0.4 1 0 2 385
Ghana 0 0.0 0 0 0 446
Kenya 12 2.1 8 1 3 539
Liberia 15 1.8 13 2 0 873
Mali 9 0.2 9 0 0 537
Ondo State, Nigeria 2 0.8 0 0 2 264
Senegal 0 0.0 0 0 0 579
Togo 0 0.0 0 0 0 331
Uganda 4 0.6 0 2 2 676
Zimbabwe 1 0.5 0 0 1 194
NORTH AFRICA
Egypt 0 0.0 0 0 0 723
Morocco 1 0.2 1 0 0] 500
Sudan 1 0.2 0 0 1 582
Tunisia 0 0.0 0 0 0 227
ASIA
Indonesia 0 0.0 0 0 0 650
Sri Lanka 0 0.0 0 0 0 104
Thailand 0 0.0 0 0 0 132
LATIN AMERICA/CARIBBEAN
Bolivia 15 2.6 13 2 0 585
Brazil 3 1.0 3 0 0 257
Colombia 0 0.0 0 0 0 87
Dominican Republic 4 1.1 0 0 4 337
Ecuador 3 1.5 2 0 1 202
Guatemala 1} 0.0 0 0 0 397
Mexico 8 2.5 8 0 0 312
Peru 0 0.0 o} 0 0 295
Trinidad & Tobago 0 0.0 0 0 0 59

! Percentages are weighted

? Age at death plus birth date fall after survey date

2.3.2 Distribution of Age at Death

Table 2.7 gives the percent distribution of deaths under age
five by age at death (in years). Apart from reporting bias, two
forces impinge on this distribution. As mentioned above, the
structure of these data dictates that exposure is increasingly
truncated with increasing age. This effect is amplified by the
prevailing age pattern of mortality, in which mortality rates
generally decrease with the increasing age of the child. The
effect is generally less pronounced, however, where mortality
levels are still quite high.

From 61 to 93 percent of the deaths under age five occur in the
first year of life, with a further 4 to 19 percent during the
second year. With the exception of the high mortality countries
of Africa, the percentage and number of deaths drop off
rapidly after the second birthday. In no country in Latin
Americado more than 6 percent of deaths under age five occur
after the second birthday.
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Table 2.7 Percent distribution of deaths under age five among chil-
dren born in the five years before the survey, by age at
death, Demographic and Health Surveys, 1986-1990
Among Deaths Under Age Five,
Percentage Reported at Age
(years): Number
of
Country <1 1 2 3 4 Deaths
SUB-SAHARAN AFRICA
Botswana 80 17 1 2 0 146
Burundi 67 15 13 5 1 385
Ghana 67 17 12 4 1 446
Kenya 77 13 8 2 1 539
Liberia 79 16 4 1 1 873
Mali 61 19 14 5 1 537
Ondo State, Nigeria 69 15 12 4 1 264
Senegal 62 20 13 6 1 579
Togo 68 16 8 6 2 331
Uganda &9 18 8 3 1 676
Zimbabwe 80 14 5 1 0 194
NORTH AFRICA
Egypt 84 11 3 1 0 723
Morocco 84 12 4 0 0 500
Sudan 74 16 7 2 1 582
Tunisia 89 5 3 2 1 227
ASIA
Indonesia 82 11 4 2 1 650
Sri Lanka 87 5 5 3 1 104
Thailand 92 5 2 1 1 132
LATIN AMERICA/CARIBBEAN
Bolivia 76 19 3 0 0 585
Brazil 93 4 1 1 0 257
Colombia 93 6 1 0 0 87
Dominican Republic 85 11 3 0 0 337
Ecuador 84 12 3 0 0 202
Guatemala 79 15 4 1 0 397
Mexico 84 12 3 1 0 312
Peru 77 16 5 1 0 295
Trinidad & Tobago 92 7 0 1 0 59

These findings have obvious implications for the analysis of
thedeterminantsof under-five mortality. While somevariation
of multivariate life table analysis may account for the heavy
right censoring in these data, it cannot alleviate the problem
of sparseness of mortality data at the older ages. Exceptions to
this may be Senegal and Mali, where the high level and attenu-
ated age pattern of mortality result in more deaths at age 2-4
years. For the remaining surveys, most analyses will probably
need to be limited to mortality under age two. Even with this
limitation, analyses will be more efficient if they employ tech-
niques such as conditional logistic regression and hazards
models that allow the use of censored observations (i.e., chil-
dren born within two years before the survey).
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2.3.3 Distribution of Deaths Under Age Two

Table 2.8 shows the distribution of deaths under age two by re-
ported age at death in months. The overall number of deaths
under age two varies widely from less than 150 in Botswana,
Colombia, Sri Lanka, and Trinidad and Tobago to over 500 in
Bolivia, Egypt, Indonesia, Liberia, Sudan, and Uganda. In the
former group of countries, the small numbers of deaths will
constrain statistically meaningful analysis of effects that vary
with age.



Table 2.8 Percent distribution of deaths under age two among children born in the
five years before the survey, by age at death (in months), and index of heaping
at 6, 12, and 18 months, Demographic and Health Surveys, 1986-1990

Among Deaths under Age Two,

Percentage of Deaths Reported at

Index of Hea?ing

Age (months): at Month: Deaths
Under
0 1-2 35 6-11 12-17 18-23 6 12 18 Age 2
SUB-SAHARAN AFRICA
Botswana 50 9 10 14 13 4 0.9 7.4 4.3 143
Burundi 43 13 12 15 15 3 1.0 6.5 0.5 314
Kenya 48 10 8 14 18 2 1.2 9.0 5.1 376
Ghana 41 11 13 21 11 3 1.1 4.2 1.7 485
Liberia 42 11 14 16 15 2 1.4 6.6 1.3 823
Mali 40 10 11 14 22 2 1.6 9.1 2.7 434
Ondo State, Nigeria 38 8 14 22 14 A 1.8 4.5 1.5 221
Senegal 42 9 8 17 18 6 1.9 6.6 4.8 470
Togo 43 11 1" 15 18 1 1.1 8.2 1.6 279
Uganda 37 13 12 17 17 4 1.0 6.0 2.3 591
Zimbabwe 49 12 10 14 12 3 2.1 5.1 1.6 183
NORTH AFRICA
Egypt 48 1 1 18 9 3 1.5 5.0 3.0 689
Morocco 52 10 12 14 9 4 1.8 4.5 2.1 478
Sudan 54 6 8 14 13 5 1.3 6.2 4.2 528
Tunisia 54 1 12 17 5 0 1.9 3.8 0.0 215
ASIA
Indonesia 36 19 15 18 7 4 0.7 3.1 1.0 605
Sri Lanka 65 "1 7 12 3 2 0.4 0.5 0.4 96
Thailand 56 15 15 9 2 3 0.7 0.7 0.0 129
LATIN AMERICA/CARIBBEAN
Bolivia 37 15 13 15 16 4 2.1 6.2 1.8 558
Brazil 47 1" 20 18 4 0 1.6 1.6 0.0 250
Colombia 60 10 10 15 5 1 1.9 4.4 2.7 86
Dominican Republic 54 9 12 14 8 3 0.7 3.8 2.0 323
Ecuador 56 14 5 12 10 3 1.1 5.3 3.2 193
Guatemala 40 1" 13 20 13 2 1.0 5.8 1.3 373
Mexico 51 10 17 9 8 4 0.8 2.9 0.6 298
Peru 40 14 13 15 14 3 1.0 6.1 1.6 275
Trinidad and Tobago 78 1 7 7 7 0 2.3 4.5 0.0 58

Yndex of heaping at month 6: 9 x (deaths at month 6/deaths at 3-11 months)
Index of heaping at month 12: 18 x (deaths at month 12/deaths at 6-23 months)
Index of heaping at month 18: 11 x (deaths at month 18/deaths at 13-23 months)

In all countries, a large proportion of deaths under age two
occurs during the first month of life. Underreporting of child
deaths is considered to be most likely for deaths very early in
life. Therefore, the quality of the mortality data can be assessed
by analyzing the proportion of child deaths that occurs in the
neonatal period and the proportion of neonatal deaths thatoc-
curs during the first days of life. The latter will be discussed in
the next section. As expected, in low mortality countries such
as Colombia, Sri Lanka, and Trinidad and Tobago, higher per-
centages of deaths under age two occur during the neonatal
period. In the remaining countries, the proportion of deaths
under age two during the neonatal period is quite homogen-
eous, especially in sub-Saharan Africa where percentages
range from 37 to 50 percent. While some omissions are likely,

these figures do not suggest gross underreporting of neonatal
deaths.

After the neonatal period, the distribution of deaths by age at
death varies widely among the 27 countries analyzed here.
Three factors may account for this variability: (1) sampling
variance, (2) genuine differences in the age pattern of mortal-
ity risks, and (3) differences in the extent of reporting errors of
age at death.” Itis difficult to distinguish the isolated effect of
each of these factors. There are certain features of re-

10 Variations in the distribution of births by exposure length (i.e., birth date)
will also have a small effect on the age-at-death distributions.
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porting error that stand out clearly and lend themselves to
analysis. For example, the unusual drop in the number of
deaths between the two 6-month periods, 12-17 months and
18-23 months, is more pronounced in many countries than can
reasonably be explained by expected declines in risk with age.
This is almost certainly due in large part to heaping of age at
death at 12 months. The problem is most severe in sub-Sahar-
an Africa (see Mali, for instance), although several countries
outside the region show similar, but less marked, heaping.

Heaping at 12 months poses a dilemma for mortality analysis,
since the heap falls at the boundary between two age categor-
ies, infant (0-11 months) and child (12-59 months), for which
rates are conventionally calculated and for which substantive
interest is held. There is no precise way to determine the ex-
tent of heaping, because it assumes knowledge of an expected
number of deaths at 12 months of age, which, in turn, assumes
knowledge of the true age pattern of mortality and of the age
range from which the heaped deaths were drawn. An index of
heaping was calculated based on the working assumptions that
heaped deaths were drawn from the 6- to 23-month period™
and that the expected number of deaths at 12 months is the
average monthly number during months 6 through 23. An in-
dex value of 2.0, for example, means that twice as many deaths
were reported (or recorded) at 12 months or "1 year" than
would be expected under the above assumptions.

With the exception of Sri Lanka and Thailand, every survey
shows evidence of the heaping of deaths at 12 months. Heap-
ing is greatest in sub-Saharan Africa, but Bolivia, Ecuador,
Guatemala, Peru, and Sudan also have index values exceeding
5.0. These figures warn against the use of 12 months as a cut-
off point for the analysis of age-specific determinants of child-
hood mortality. Furthermore, a cut-offanywhere inside the 12-
to 23-month period for most surveys is also unwise, since it is
clear that most of the deaths in the period are reported at 12
months or "1 year." Table 2.8 indicates that the number of re-
ported deaths during the later half of the second year is, in any
case, t0o few to obtain accurate estimates. There is also evi-
dence of heaping at ages 6 and 18 months in several surveys,
especially in sub-Saharan Africa.

1 Heaping at 12 months is the result of two reporting phenomena. In the first
case, awoman responds "1 year," which may be recorded (incorrectly) as such
by the interviewer or converted directly to 12 months without probing. In this
situation, the death is probably drawn from the 12- to 23-month period, since
it is truncation rather than digit preference that is occurring. The second case
exemplifies true heaping, or digit preference, when a respondent reports "12
months" as a convenient or rounded number, when in fact the death occurred
during late infancy or at 13, 14, or 15 months. These conclusions are based on
the observations that although a shortfall exists in the distribution of deaths at
10 and 11 months (and sometitmhes 9 months) in nearly all countries, the
shortfall is not large enough to absorb all the excess at 12 months. In sum, it
appears (but is by no means certain) that the bulk of deaths reported at 12
months actually occurred during the 12- to 23-month period.
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In sum, it must be recognized that the age pattern of mortality
within the second year (12-23 months) cannot reliably be as-
certained for most countries. Another analysis of the impact of
heaping on estimates of infant and child mortality suggests
that infant mortality may be underestimated by up to 8 percent
and child mortality underestimated by up to 10 percent as a
result of heaping (Sullivan et al., 1990). Thus, the problem of
estimating mortality Jevels can be overcome in part through
aggregate-level reallocation of a fraction of heaped deaths.
Individual (child-level) analysis of the determinants of mortal-
ity is more problematic. Individual deaths cannot simply be
shifted (either randomly or purposively) from 12 months to a
younger or older age without introducing estimation biases.
Sophisticated statistical methods will not create precision in
data on the age at death where none exists; the analyst is ad-
vised to undertake more realistic studies that focus either on
overall under-two mortality or on mortality during better de-
fined age segments.

2.3.4 Patterns of Neonatal Mortality

The DHS birth history data on neonatal mortality can poten-
tially be used to assess levels and trends in neonatal tetanus
mortality (Boerma and Stroh, 1992) or to study the relation-
ship between hospital delivery and early neonatal mortality. As
mentioned above, when neonatal deaths' are reported in the
DHS birth histories, an age at death in days is elicited. This
section focuses on whether or not plausible and useful
conclusions concerning the age pattern of mortality and
(through inference) morbidity within the neonatal period can
be drawn from these data. In addition, the level of
underreporting of early neonatal deaths is assessed.

There are certain patterns that one expects to observe in data
on neonatal age at death. Mortality is typically highest shortly
following birth and rapidly decreases with time since birth.
Genuine perturbations in this pattern may occur caused, for
instance, by a high level of neonatal tetanus, which results in
a rise in deaths from 4 to 14 days after birth (Stanfield and
Galazka, 1984). Inexplicable departures from this pattern may
be due to reporting errors, omissions, or sampling error.

2 Iy this report, a neonatal death is considered to be a death occurring in the
first month. The conventional neonatal rate includes only deaths under 28
days. However, there are a small number of cases in the DHS data where day
at death was not recorded and all that is included in the data file is "0 months."
These are considered neonatal deaths with uncertain day at death. Also, 2
handful of deaths were reported at 30 days. For the purpose of analyzing the
agestructure of neonatal mortality, these cases are considered neonatal deaths
at 28+ days.



Table 2.9 shows the distribution of neonatal deaths, by dayof  the second day (that is, completed day 1), so the index of
death, for the five-year period preceding the survey. Normally, ~ heaping at day 1 > 1.0. Ecuador poses an extreme case: there,
susbstantially less than half of all deaths occurring in the first ~ no deaths were reported on day 0. Clearly, the first day of life
two days of life (completed days 0-1) would be expected to  was ofteninterpreted and recorded incorrectly as day 1insome
occur on day 1. In 13 of 26 countries, however, this is not the  countries, whereas in others it was recorded correctly as day 0.
case: half or more of the deaths in this two-day period occur on

Table 2.9 Percent distribution of neonatal deaths by day at death and indices of heaping at 1, 7, 14, and
15 days, Demographic and Health Surveys, 1986-1990

Percentage of Neonatal Deaths Number
Reported at Days: Index of Heaping at Days:2 of
0m Neonatal
Country 0-1  2-3 4-14 15-27 28+ Om  imp.t 1 7 14 15 Deaths
SUB-SAHARAN AFRICA
Botswana 54.5 17.0 26.4 2.0 0.0 0.0 0.0 0.7 4.5 8.6 0.0 71
Burundi 36.2 13.3 41.8 8.7 0.0 0.0 0.0 1.1 3.2 8.7 1.9 135
Ghana 51.7 13.3 3141 3.9 0.0 0.0 0.0 1.5 1.8 4.1 0.0 180
Kenya 46.8 13.6 31.3 4.9 0.7 0.0 2.7 0.8 6.4 10.0 0.6 197
Liberia 46.6 13.3  32.6 5.6 0.8 0.0 1.2 0.5 5.1 7.6 1.2 348
Mali 35.6 14.0 42.1 8.3 0.0 0.0 0.0 1.4 2.6 1.7 2.5 175
Ondo State, Nigeria 36.1 16.9 41.0 3.6 1.2 0.0 1.2 1.5 2.8 6.7 2.8 83
Senegal 26.5 17.4 47.5 8.7 0.0 0.0 0.0 1.6 2.0 0.7 3.4 196
Togo 49.6 11.6 32.2 6.6 0.0 0.0 0.0 0.6 2.6 3.3 4.4 121
Uganda 42.9 13.6 34.0 8.5 0.0 0.0 1.1 0.7 5.8 7.7 1.5 217
Zimbabwe 55.0 14.6 28.1 1.1 0.0 0.0 1.1 0.9 3.7 10.9 0.0 89
NORTH AFRICA
Egypt 31.1 13.6 45.4 9.9 0.0 0.0 0.0 1.0 5.1 0.9 5.1 331
Morocco 26.2 16.5 37.5 17.3 2.0 0.0 0.4 1.0 3.8 1.0 4.8 248
Sudan 46.3 11.9 35.2 5.9 0.7 0.0 0.0 0.7 3.6 1.2 2.3 287
Tunisia 3.0 17.1 35.0 12.8 0.0 0.0 0.0 1.2 2.7 0.0 4.8 17
ASIA
Indonesia 23.0 11.6 52.8 12.5 0.2 0.0 0.0 1.3 3.6 0.7 3.4 220
Sri Lanka 38.5 18.4 35.6 7.6 0.0 0.0 0.0 0.9 2.0 9.9 0.0 62
Thailand 36.0 25.4 29.0 9.6 0.0 0.0 0.0 0.6 2.8 0.0 8.2 73
LATIN AMERICA/CARIBBEAN
Bolivia 40.5 15.7 32.2 10.8 0.7 0.0 0.1 0.9 3.6 3.7 3.4 206
Brazil 42.0 18.6 24.1 12.3 1.5 0.0 1.5 1.4 2.2 1.9 2.7 17
Colombia 46.7 16.2 26.2 10.9 0.0 0.0 0.0 0.9 0.0 0.0 0.0 51
Dominican Republic 40.4 16.2 30.8 10.6 2.0 0.0 0.0 1.7 0.5 1.8 1.9 174
Ecuador 33.9 20.2 27.5 15.6 0.9 0.0 1.8 2.0 2.7 0.0 6.4 109
Guatemala 48.3 11.9 18.5 18.5 1.3 1.3 0.0 0.7 2.2 0.5 7.6 151
Mexico NA NA NA NA NA NA 2.9 NA NA NA NA 153
Peru 37.8 16.2 33.3 12.6 0.0 0.0 0.0 1.4 3.7 1.3 5.1 1M1
Trinidad & Tobago 60.0 11.1 -15.6 13.3 0.0 0.0 0.0 0.4 2.9 0.0 0.0 45

NA = Not available
1Age at death missing, imputed to the neonatal period
2Heaping at days:
1: 2 x (deaths at 'day 1/ deaths at days 0-1)
7: 10 x (deaths at day 7/ deaths at days 4-13)
14: 20 x (deaths at day 14/ deaths at days 8-27)
15: 20 x (deaths at day 15/ deaths at days 8-27)
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Heaping at day 1 also may be due in part to the omission of
deaths that occur on day 0. Indeed, there is a tendency for the
countries with greater heaping on day 1 to also report a rela-
tively low percentage of neonatal deaths during the first two
days of life. Senegal and Ecuador illustrate this pattern. Thus,
the abnormal pattern of mortality in the first two days of life
observed in many DHS countries is probably due in large part
to misreporting of day at death, but may also result from some
omissions of day 0 deaths. Analysts should therefore avoid in-
terpreting mortality age patterns too finely during this period
and group day O and day 1 deaths together.

The proportion of neonatal deaths reported at 0-1 days is gen-
erally greater in countries with lower mortality (e.g., Botswana,
55 percent; Trinidad and Tobago, 60 percent; and Zimbabwe,
55 percent), but this relationship is not strong. In Indonesia,
for example, less than a quarter of neonatal deaths occurred
during the first two days of life; this is a much smaller pro-
portion than would be expected given the country’s relatively
low mortality level. This could be partly explained by unusually
high mortality later in the neonatal period, due perhaps to
neonatal tetanus (see the large percentage of neonatal deaths
during the 4- to 14-day period), but it could also be explained
by underreporting of early neonatal deaths.

Heaping of deaths at 7 and 14 days occurs when respondents
report an age at death in terms of weeks (or fractions of a
month),and the interviewer subsequently converts this to days
without probing. This pattern is quite common in several
countries. In the worst cases (Egypt, Kenya, and Uganda),
around half of all 4- to 14-day deaths were reported to occur
on day 7. Most other countries also exhibit a significant, but
lesser, degree of heaping at day 7. This, of course, warns
against using day 7 as a cut-off point for the classification of
age at death,

Interestingly, heaping of neonatal deaths occurs at both 14
days and 15 days. In sub-Saharan Africa, heaping at 14 days is
the more common pattern, although heaping at day 15 is prev-
alent in the Francophone nations of Mali, Senegal, and Togo.
With the exception of Bolivia and Sri Lanka, which have con-
siderable heaping at day 14, surveys outside sub-Saharan Afri-
ca are far more likely to display heaping at day 15. Guatemala
and Ecuador are prime examples of the problem. This region-
al pattern of heaping is probably related to the common
French and Spanish usage of quinzaine and quincena, respec-
tively to mean two weeks. There is no analogue in current Eng-
lish usage. In any case, blind use of day 14 or day 15 as a cut-off
for evaluating the age pattern of neonatal mortality may lead
1o biases.

In summary, DHS birth histories do allow for evaluation of the

age pattern of neonatal mortality. However, variations in the
reliability of reported age at death make it necessary to care-
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fully review the data before establishing age groupings for
analysis.

2.4 FREQUENCY OF TWINS

The incidence of multiple births or twinning is known to vary
by race and region of the world (Pison et al., 1989; Bulmer,
1970). It has been established that survival chances are consid-
erably worse for twins than single births, especially during the
neonatal period (Rutstein, 1984).

Conventional wisdom suggests that retrospective birth histor-
ies typically underestimate twinning. First, twin delivery is
associated with higher risks of maternal mortality. Since these
women are unrepresented in retrospective surveys, twins will
be correspondingly underrepresented in birth history data.
This is further compounded by the fact that twins are clustered
in families and women, so that one maternal death may ex-
clude from observation more than one pair of twins. Second,
twins are more likely to die and to die early. If, as is thought,
deaths (and especially neonatal deaths) are more likely to be
omitted from birth histories, twinning rates may be further bi-
ased downwards. Third, even when one of a pair of twins sur-
vives, the survivor may not be recognized or reported in survey
data as having resulted from a multiple birth.

Unfortunately, the other widely available source of twinning
data in developing countries, i.¢., hospital records, is typically
biased in the opposite direction. Twin pregnancies tend to be
referred to hospitals as high risk, so they are overrepresented
in the population of hospital deliveries. Furthermore,
stillbirths will normally be included in the calculation of
twinning rates obtained from hospital data, making
comparisons with DHS survey data (which excludesstillbirths)
problematic. Thus, while it seems likely that DHS birth history
data omit some twins, it is difficult to determine the extent of
omission since there exists little reliable and comparable data
in these settings on which to base an external check.

Table 2.10 shows the proportion of all births in the last five
years that were the result of a multiple birth (i.e., a twin,
triplet, etc.).” The trimean for the 27 countries is 2.3 percent,
i.e.,an approximate twinning rate of 1.1 percent which is quite
plausable. Although the figures for individual countries are
subject to considerable imprecision (the relative standard
error is large), expected regional variation is still observed.
First, the expected high rate is noted in the African surveys,
especially in West Africa. Four percent or more of births are
twins in the surveys of Kenya, Ondo State (Nigeria), and
Togo—a region where high twinning frequency has previously
been established (Pison etal., 1989). Evenin Liberia, Uganda,

3 This proportion is roughly twice the twinning rate, which is a woman- (or
delivery-) based statistic:



and Zimbabwe, more than 3.5 percent of births are twins.
Multiplicity of birth is lowest in the Asian,and Latin American
and Caribbean countries. Less than 1.5 percent of births are
twins in Bolivia, Guatemala, Indonesia, Peru, Thailand, and
Trinidad and Tobago.

While part of the observed variation in twinning is probably
real, part is due to sampling and measurement errors. The im-
plications for analysis of DHS health and mortality data vary
by the frequency of twinning in the country(s) under study, by
the level of omission, and by the type of study being under-
taken. In an analysis of the levels and trends in under-five
mortality or morbidity, for example, the effect of omitting
about 20 percent of twins (the figure broadly suggested by
Pison et al., 1989 for survey data) will be negligible.

Table 2.10 Percentage of live births resulting
from a multiple birth in the five
years preceding the survey, Demo-
graphic and Health Surveys,
1986-1990

% Total

Country Twins Births

SUB-SAHARAN AFRICA

Botswana 2.0 3215
Burundi 1.5 3887
Ghana 4.0 4136
Kenya 2.7 7133
Liberia 3.9 5180
Mali 2.3 3441
Ondo State, Nigeria 4.0 3282
Senegal 2.2 4287
Togo 5.4 3134
Uganda 3.6 5049
Zimbabwe 3.9 3358
NORTH AFRICA
Egypt 3.1 8731
Morocco 2.4 6102
Sudan 2.9 6644
Tunisia 2.7 4477
ASIA
Indonesia 1.3 8243
Sri Lanka 1.9 3981
Thailand 1.4 3652
LATIN AMERICA/CARIBBEAN
Bolivia 1.1 5793
Brazil 1.8 3481
Colombia 2.1 2703
Dominican Republic 2.4 4443
Ecuador 2.2 3051
Guatemala 1.4 4627
Mexico 2.4 5681
Peru 1.4 3131
Trinidad & Tobago 1.0 1946
Trimean 2.3

2.5 FOSTERING OF CHILDREN

Whether or not a mother lives in the same household as her
child obviously affects the quality of a mother’s responses to
many child health questions, including recent morbidity, cur-
rent breastfeeding, and the use of preventive and curative
health services. This section contains information on the pro-
portion of children under five who were reported not to live
with their biological mothers, i.e., children who were fostered
away.

Table 2.11 shows the level of reported fostering among living
children by age group. The overall level of under-five fostering
is highest in sub-Saharan Africa and lowest in North Africa.
Botswana (16 percent) and Liberia (11 percent) have the
greatest proportion of children under five not living with their
mothers, while fostering is nearly absent in Egypt and Tunisia.

The proportion fostered increases with the age of the child in
all countries of sub-Saharan Africa, especially around the sec-
ond birthday, which may be related to the end of weaning (see
Chapter 6). Outside this region, the same age pattern is evi-
dent, but it is pronounced only in the Dominican Republic. In
all countries, fostering is negligible through the first year. By
age 4, around a quarter of children are not living with their
natural mother in Botswana and Liberia, and more than 10
percent of children are fostered out in the Dominican Repub-
lic, Senegal, Uganda, and Zimbabwe.

In later chapters, this issue as it pertains to the quality of
responses to specific questions will be addressed. It should be
mentioned here, that in undertaking analyses of DHS child
health data, especially those from sub-Saharan Africa, analysts
may want to consider how to treat responses from the biologi-
cal mother when she does not live with the reference child, i.e.,
how to treat proxy reports.™

2.6 DENSITY OF BIRTHS IN THE RECENT FIVE-
YEAR PERIOD

A number of recent studies have explored the relationship be-
tween the characteristics of the mother on the one hand and
child morbidity, use of health services, nutritional status of
children, and childhood mortality on the other. Using DHS
data, the sample commonly chosen for this type of study is
based on births within a recent calendar period—often the last
five years—since these births will be linked to many health-
related variables. The number of births per woman in that
recent "window" is related to the prevailing fertility level and
pattern. A point of method raised in the literature these days

14 1t has been shown that mothers often respond "don’t know" when they really
don’t know about the current status of their children, but analysts cannot

always depend on this level of candor.,
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involves concern over whether or not clustering of events and
behaviors in households and women will introduce serious and
undesirable statistical properties to the study of covariates of
health outcomes (see Curtis et al., 1992). Household- and
mother-level data on siblings are autocorrelated (notindepen-
dent observations) and Hobcraft et al. (1984) have pointed out
that, without sophisticated statistical adjustment, the standard
errors on estimates of relative risk will be understated,

This section does not explore the statistical implications of
intrafamilial clustering of events. This will vary by country, the
nature and distributions of the covariates used, and the type of
analysis that is being undertaken. Rather, we simply describe
the scope for potential problems through a comparative
presentation of distributions of births by the frequency of
other siblings born during the most recent S-year period,
termed for convenience the density of births.

Table 2.11 Percentage of children born in the five years preceding the survey
who were reported not to live with the natural mother (i.e., 2
were fostered), by age group of child, Demographic and Health
Surveys, 1986-1990

Age Group of Child (months)

Country 0-5 6-11 12-23 24-35 36-47 48-59 0-59

SUB-SAHARAN AFRICA

Botswana 0.0 1.7 12.7 21.1 20.9 25.3 15.5

Burundi 0.0 0.1 0.1 0.6 1.1 2.9 0.9

Ghana 0.0 0.0 0.8 4.2 7.9 9.5 4.3

Kenya 0.0 0.3 1.2 3.0 3.5 4.8 2.5

Liberia 0.8 2.5 7.6 13,9 17.7 22.1 1.4

Mali 0.0 0.2 1.1 3.6 5.3 8.0 3.3

Ondo State, Nigeria 0.0 1.5 1.6 4.3 7.2 6.6 4.1

Senegal 0.0 0.0 1.6 6.6 10.1 12.1 5.8

Togo 0.0 0.0 0.6 2.2 5.8 8.5 3.3

Uganda 0.0 1.1 3.6 8.5 13.3 16.4 7.9

Zimbabwe 0.0 0.4 3.5 5.6 11.9 12.5 6.8

NORTH AFRICA

Egypt 0.0 0.2 0.0 0.2 0.4 0.4 0.2

Morocco 0.0 0.6 0.5 0.8 1.4 1.6 0.9

Sudan 0.0 0.2 0.4 0.5 1.2 1.5 0.7

Tunisia 0.0 0.5 0.2 0.2 0.3 0.3 0.2

ASIA

Indonesia 0.1 0.3 0.6 1.2 2.1 1.8 1.2

Sri Lanka 0.0 0.3 0.7 1.4 2.2 1.5 1.2

Thailand 1.3 2.5 3.6 2.9 1.8 3.5 2.8

LATIN AMERICA/CARIBBEAN

Bolivia 0.2 0.0 0.4 1.0 1.4 1.8 0.9

Brazil 1.3 1.1 2.7 2.5 3.7 3.1 2.7

Colombia 0.9 1.7 2.1 3.2 2.3 4.3 2.7

Dominican Rep. 0.2 3.8 4.1 8.9 12.2 11.5 7.6

Ecuador 0.7 0.0 1.2 1.6 2.0 2.5 1.5

Guatemala 0.3 0.5 0.4 1.2 1.0 1.8 1.0

Mexico

Peru 0.4 0.4 1.0 1.3 1.5 2.5 1.3

Trinidad & Tobago 1 1.5 2.4 2.7 4.8 5.3 A

Trimean 0.1 0.6 1.3 2.6 3.7 4.7 2.6
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Table 2.12 shows the distribution of children born in the five
years preceding the survey according to the number of their
siblings born during that same five-year period. As expected,
the percentage of children without such siblings is higher in
countries that have lower fertility. For instance, in Thailand,
only 41 percent of births in the five years preceding the survey
had another sibling born during the same time period. This
makes the statistical problem of clustering much less compell-
ing than in high fertility Uganda, where the corresponding fig-
ure is 76 percent.

The distribution of the number of siblings within the five-year
period is not as predictable, however. Figure 2.6 shows the
density of births in the last five years in Bolivia, Brazil, and
Burundi. Although fertility is much higher in Burundi than in
Brazil, children are spaced more widely. Thus, many more
women in Burundi than in Brazil report two births in the five-
year period and roughly the same number report three chil-

dren, but fewer women in Burundi report four or more chil-
dren than in Brazil. Bolivia displays an intermediate pattern.

Consequently, thereis considerablevariationamong DHSsur-
veys in the density of births during the five years preceding the
survey. Researchers concerned with health and survival data
may choose to restrict their analysis to births during a shorter
calendar period, such as the three years preceding thesurvey,in
order to reduce the percentage of children with the same
mother in the study population. Alternatively, given access to
more sophisticated statistical procedures, the intrafamilial
correlation (i.e., between siblings) can be accounted for
explicitly in the estimation procedure. Even when using births
over a ten-year period (which involves more clustering than
over a five-year period), Curtis et al. (1992) show that the
intrafamilial correlation, although statistically significant, is
small and does not figure importantly in the interpretation of
covariate effects.

Table 2.12 Percent distribution of births in the five years preceding the survey

by number of sibling births in the same period (as reported in the

health section), Demographic and Health Surveys, 1986-1990

Number of Siblings
Number

Country of Births 0 1 2 3+
SUB-SAHARAN AFRICA
Botswana 3215 48,7 44.6 6.0 0.5
Burundi 3887 26.4 57.5 14.8 1.2
Ghana 4136 35.7 51.9 10.1 2.1
Kenya 7127 27.0 49.9 20.5 2.4
Liberia 3164 100.0 0.0 0.0 0.0
Mali 3441 29.2 51.8 16.7 2.1
Ondo State, Nigeria 3282 34.9 54.3 2.8 0.8
Senegal 4287 29.0 56.6 13.1 1.1
Togo 3134 35.3 53.1 10.4 1.0
Uganda 5049 24.2 50.9 21.9 2.8
Zimbabue 3358 38.3 49.5 11.2 0.8
NORTH AFRICA
Egypt 8727 30.4 46.0° 20.8 2.6
Morocco 6102 30.5 48.4 18.5 2.4
Sudan 6644 28.0 52.0 17.5 2.3
Tunisia LAT7 28.0 48.2 20.3 3.4
ASIA
Indonesia 8243 48.5 41.1 9.0 1.2
Sri Lanka 3981 46.1 44.0 9.4 0.3
Thailand 3652 59.3 34.8 4.6 1.0
LATIN AMERICA/CARIBBEAN
Bolivia 5780 34.3 46.6 17.8 1.2
Brazil 3481 42.8 37.7 14.7 4.7
Colombia 2703 43.2 411 12.8 2.8
Dominican Republic 4442 35.9 42.2 17.3 4.4
Ecuador 3051 39.1 41.4 17.1 2.3
Guatemala 4627 27.9 49.6 21.0 1.3
Mexico 5611 40.1 40.6 17.4 1.7
Peru 3131 36.5 42.6 18.4 2.4
Trinidad & Tobago 1946 43.8 38.3 15.7 2.1
Trimean 35.6 471 15.4 1.8

Note: Figures are for births reported in the health section of the individual

questionnaire.

‘Only data on last births were collected.
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Figure 2.6 Percentdistribution of births in the 5 years preceding the survey by the number of siblings born during the same time

period, selected DHS surveys, 1986-1989
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Another potential problem in analyzing data from children of
the same mother is that the quality of data from older siblings
may suffer disproportionately from respondent farigue,
because data on older siblings are collected after data on
younger sib-lings. (This issue should not be confused with the
problem of diminished recall with the increasing age of the
child or time since birth.)

Table 2.13 gives the percent distribution of live births in the
five years preceding the survey by age” and index number. The
indexnumber reflects the order in which interviewers collected
health data from each mother. Thus, the index equals 1 for the
first live birth for which health data were collected, i.¢., for the
most recent birth; for the next-to-last birth, the index equals 2,
etc.

Children born within a year of the sutvey are nearly always the
first child for which health data are collected; the exception be-
ing those having a very short succeeding birth interval or the
second of a twin pair recorded in the health section. At the
other end of the age range, the majority of three- and four-
year-olds are preceded in the health section by at least one
sibling. A markedly larger percentage of 4-year-olds are of
index 1 in lower fertility countries than in higher fertility
countries. For instance, 59 percent of 4-year-olds in Thailand
are index 1 births compared to 15 percent in Uganda, whereas
6 percent are index 3+ births in Thailand versus 32 percent in

15 For deceased children, this means the difference between the date of birth
and the survey date.
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variable is thought (or known) to deteriorate with increasing
order of data collection (i.e., index number), unless accounted
for explicitly, that variable will introduce a spurious age effect.

Table 2.13 also provides an opportunity to evaluate the bias
present in surveys or analyses that focuses exclusively on last
births (index 1 births) and on the last two births (births with
index 1 or 2). Specifically, it is useful to know what fraction of
births by age-group would be missed by selecting births based
on rank in the birth history rather than on calendar period of
birth. Based on DHS data, samples of only index 1 births omit
1 percent of the children under age 1, 9 percent of one-year-
olds, 37 percent of two-year-olds, 59 percent of three-year-
olds, and 70 percent of four-year-olds born in the five years
preceding the survey. Samples of both index 1 and 2 births are
more complete, missing 0, 0, 2, 9, and 21 percent, respectively,
of the same age groups. If the children excluded by such
sampling do not differ appreciably from the children included
regarding the parameters being estimated, the bias is
negligible. However, in the previous section it has been shown
that time since birth (or age) and the density (or spacing) of
births are closely related. Closely spaced births will be
underrepresented in samples of last births from recent
calendar periods. The less recent the calendar period (i.e., the
older the children), the more underrepresented these closely
spaced births will be. Similar conclusions were drawn from an
analysis of WES birth histories (Page et al., 1982).



Percent distribution of live births in the 5-year period preceding the survey by index number in birth history and current age, Demographic

and Health Surveys, 1986-1990
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2.7 CONCLUSIONS

Information on all births during the five years preceding the
survey is collected in the health section of the DHS question-
naire. In this chapter, the quality of various demographic data
on these births was evaluated for the purpose of (1) improving
DHS data collection methods and (2) providing researchers
with guidelines for understanding the nature of and variations
in the data quality and data structure in DHS surveys. The
main findings are:
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Rates of response to the various sections of the ques-
tionnaire (household, women, and child health) are gen-
erally satisfactory. On average, health information was
collected for an estimated 93 percent of births in DHS
target populations.

The completeness and accuracy of data on birth dates
and age of children vary widely and some surveys will
present problems for analysis. In addition, several sur-
veys exhibit considerable displacement of births out of
the age range for collection of health information. (Ap-
parently, birth dates were intentionally transferred from
five to six years before.the survey.)

Data on the month of birth are subject to reporting er-
rors and interviewers’ guesswork and manipulation.
There is considerable displacement of births into the
year before the interview and within the year before the
survey. An excess of births was found in the months pri-
or to the calendar month of the interview relative to the
months following the month of the interview. The level
and pattern of these distortions appear to vary from sur-
vey to survey and thus must be examined on a country-
by-country basis in analyses of child health indicators
that use children’s ages.

Estimated rates of twinning vary considerably among
surveys, but follow broadly expected patterns of varia-
tion.

Child fostering varies widely, with several sub-Saharan
surveys showing a substantial percentage of children un-
der five living away from their mother. Fostering in-
creases sharply with age, especially around the second
birthday in sub-Saharan Africa.

There is little evidence of gross underreporting of
deaths, but significant departures from expected age at
death distributions were shown. In particular, substan-
tial heaping at age 12 months will hinder efforts to
ascertain age patterns of mortality and mortality deter-
minants within the 12- to 23-month age range. Re-
searchers are advised to avoid using 12 months as a cut-
off point for the analysis of mortality determinants.
Within the neonatal period, age (in days) at death data
are fairly reliable, but they should be carefully examined
on a country-by-country basis for distortions in age pat-
terns caused by age misreporting and possible omis-
sions.

By analyzing the relationship between age and index
number in the birth history (that is, last birth, second-
to-last birth, etc.), it was shown that samples of last
births may seriously underrepresent older children,
especially children born to women with short birth in-
tervals. This analysis indicates that only 30 percent of 4-
year-olds and 40 percent of 3-year-olds are captured in
a last birth sample. The results tend to validate the cur-
rent DHS approach to collecting health data, which uses
all births in a calendar period.
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In this report, the quality of data on maternity care services
received by women interviewed in the first phase of the
Demographic and Health Surveys program (DHS-I) is exam-
ined. The quality of these data has relevance in a number of
settings. This information is useful to policy makers, program
managers, and donors in evaluating the levels and distribution
of service coverage in specific countries of interest. Such data
are also needed in investigations seeking to identify
determinants of use of maternity services.

Data from 27 national surveys in four main regions, sub-
Saharan Africa (12), North Africa (3), Asia (3), and Latin
America/Caribbean (9) are reviewed. Routine quality checks
have been applied to the data from each country to identify
surveys with inadequate data quality and to detect questions
that may have caused problems in a number of surveys.

In DHS-1, pregnant women were asked about tetanus toxoid
(TT) immunization and antenatal care (ANC) received during
the current pregnancy. In addition, all women were asked
about maternity care received during pregnancies completed
in the five years prior to the survey. Specifically, they were
asked 1) if they had received TT during pregnancy, 2) who, if
anyone, was seen for ANC, and 3) who, if anyone, provided
delivery care (DC). Fourteen surveys also included a country-
specific question about the place of delivery.

The elements of questionnaire design, including the number,
order, content, and quality of questions asked, have a signif-
icantimpact on data quality. When a broad range of issues are
addressed in a survey, as in the DHS, many of the details of
interest in specific areas cannot feasibly be explored. These
limitations should be well understood and considered by those
exploiting the data for various purposes. The questions about
maternity care in DHS-I have a number of fundamental
limitations worth noting.

Though women were asked about TT received during
pregnancy, they were not asked the number of doses received.
The WHO recommendation for maternal TT immunization
includes an initial two doses, at least a month apart, during or
before the first pregnancy. Five doses are regarded as pro-
viding life-long protection. Although the DHS-I question
allows a general assessment of TT coverage by the healthcare
system, it does not facilitate examination of individual
coverage, since women are not asked the number of doses
received, and because there is no history of immunizations
received prior to the five years before the survey or of doses
received outside of pregnancy.

In asking about antenatal and delivery care, the core DHS
question focuses only on the "most qualified” provider whowas
seen for care. Responses. to these questions may be mis-
leading, particularly for who provided delivery care, since a
woman may delay seeking a trained provider until after devel-

oping extremely severe complications which other providers
have been unable to manage. In such cases, the woman’s con-
dition may be beyond treatment when she reaches the
"qualified provider." Both this lack of information on the
process preceding care and on the actual content of care re-
ceived circumscribe the role of these data in studying the
specific impact of maternity care, per se.

Utilization of health care is determined by a variety of both
user- and service-related factors. Service availability data were
collected at the cluster level in more than one third of the
countries surveyed in DHS-I. That is, the same data on ser-
vices available are applied to all women in the cluster, such
that individual variation between women is not represented.
This report does not include an assessment of these data. How-
ever, the lack of individual-level information on available ser-
vices limits the utility of DHS data in examining respondent’s
service-related differences in utilization of care.

This report focuses on the distribution of missing values
(MVs), "don’t know" (DK), and "other" responses for the
maternity care data described above. Internal consistency of
responses is also analyzed. The DHS data are compared to
external sources of data on maternity care coverage wherever
such data are available.

Methods of assessing the quality of this type of data retro-
spectively are relatively limited. In contrast to studies of fer-
tility and mortality, "expected" biological and demographic
patterns do not exist. Rather, in this case, true frequencies of
care received are largely dependent on socioeconomic, behav-
joral, and cultural differences occurring within the context of
services available. None of these factors are universally valid,
and even within specific settings there may be little knowledge
of exactly how these factors interact to influence health care
use. These constraints persist even in surveys where the cur-
rent analysis fails to identify specific problems of data quality,
and this should be recognized at the outset.

In this report, results on data quality for care received during
the current pregnancy are presented first, followed by the find-
ings relating to care for births in the five years prior to survey,
and then by presentation of results on internal and external
consistency checks. Conclusions are summarized in the last
section.

Though a standard format was followed for data collection in
most surveys, there are several exceptions. Table 3.1 presents
a summary of the information collected in each survey, by
country, and indicates cases where questions or coding of re-
sponses departed from the standard format.
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Table 3.1 Summary of information on tetanus toxoid (TT) immunization and antenatal care (ANC) received during
current pregnancy, and for TT, ANC, and delivery care (DC) received for live births in the five years
prior to survey, Demographic and Health Surveys, 1986-1990

Current Pregnancy All Live Births in Past Five Years

Date of Duration ANC ANC DC Place of
Country Fieldwork in Months TT provider? T Provid_er1 Provider? Delivery
SUB-SAHARAN AFRICA
Botswana Aug-Dec 1988 yes yes yes yes yes yes last birth
Burundi Apr-dJun 1987 yes yes yes3 yes yes3 yes no
Ghana Feb-May 1988 yes yes yes yes yes yes no
Kenya Dec-May 1988/89 yes yes yes yes yes yes yes
Liberia Feb-Jul 1986 yes yes no last birth Llast birth last birth last birth
Mali Mar-Aug 1987 yes yes yes yes yes“ yes no
Ondo State, Nigeria Sep-Jan 1986/87 yes yes yes yes yes yes no
Senegal Apr-Jul 1986 yes yes yes yes yes“ yes5 no
Sudan Nov-May 1989/90 yes yes yes yes yes yes no
Togo Jun-Nov 1988 yes yes yes yes yes6 yes no
Uganda Sep-Feb 1988/89 yes yes yes yes yes yes no
Zimbabwe Sep-Jan 1988/89 yes yes yes yes yes yes yes
NORTH AFRICA
Egypt Oct-Jan 1988/8%9 yes yes yes yes yes yes yes
Morocco May-Jul 1987 yes no yes4 no yes yes7 yes
Tunisia Jun-0ct 1988 yes no yes yes yes yes7 yes
ASIA
Indonesia Sep-Dec 1987 yes no no no no yes yes
Sri Lanka Jan-Mar 1987 yes yes yes yes yes8 yes yes
Thailand Mar-dJun 1987 yes yes yes yes yes yes yes
LATIN AMERICA/CARIBBEAN
Bolivia Mar-Jun 1989 yes yes yes yes yes yes yes
Brazil May-Aug 1986 yes yes yes9 yes yes10 yes11 yes11
Colombia Oct-Dec 1986 yes yes yes yes yes yes no
Domican Rep. Sep-Dec 1986 yes yes yes yes yes yes no
Ecuador Jan-Mar 1987 yes yes yes yes yes yes last birth
Guatemala Oct-Dec 1987 yes yes yes yes yes yes no
Mexico Feb-May 1987 yes no no no yes yes no
Peru Sep-Dec 1986 yes no yes yes yes yes no
Trinidad & Tobago May-Aug 1987 yes yes yes yes yes yes yes

Ythe coding for ANC provider included: doctor, nurse, midwife, traditional birth attendant (TBA), and other, unless
otherwise specified.
The coding for DC provider included: doctor, nurse, midwife, TBA, relative, and other, unless otherwise specified.
Women were asked the place where ANC was received, instead of the provider.
Women were asked who provided ANC during the first visit. Response categories included both persons and places.
Response categories omitted "relative" category, and included both persons and places.
Response categories included both persons and places.
7Response categories omitted '"relative" category.
Two separate questions were asked to determine whether a midwife or a doctor provided ANC.
Women were asked where ANC was received, but response categories included both persons and places.
Women were asked where ANC was received for last birth and births prior to last birth in separate questions.
Women were asked where DC was received for last birth and births prior to last birth in separate questions.



3.1 DATA ON CURRENTPREGNANCY

In DHS-I, women were asked if they were currently pregnant,
and if so, for how many months. In assessing the data, an
attempt has been made to determine whether all current preg-
nancies were actually reported, and whether reporting of the
duration for current pregnancies was reasonably accurate. The
expected number of pregnancies at the time of the survey can
be estimated from the number of births in the two years prior
to the survey if it is assumed that all pregnancies result in live
births (i.e., there is no fetal wastage) and that there is no signif-
icant change in fertility. By selecting the number of live births
occurring during the twenty-four months prior to the survey,
the expected number of pregnancies is less affected by heaping
in reporting in the twelfth month (Goldman and Westoff,
1980).

One might expect underreporting of first trimester preg-
nancies due to lack of awareness or unwillingness to report
early pregnancies. Such underreportingof current pregnancies
can, to some extent, be examined by studying the distribution
ofwomen reporting current pregnancy by month of pregnancy.
By assuming no seasonality of births, the number of women
expected to be in the first, second, and third trimesters of
pregnancy can be estimated by taking one-eighth of the births
occurring in the 24 months prior to the survey. Table 3.2
presents, for each of the DHS-I surveys, the ratio of the
number of reported pregnancies overall and in each trimester
to the expected number of pregnancies.

The average ratio for reported to expected pregnancies was
0.74. The range of ratios for each trimester was 0.30-0.69
(first), 0.69-1.09 (second), 0.67-1.02 (third), and 0.59-0.89
(overall). The countries having ratios under 0.80 throughout
pregnancy were Botswana, Ecuador, Indonesia, Kenya, Mor-
occo, Sri Lanka, and Tunisia. The fact that ratios were
consistently lower in the first trimester confirms the expected
underreporting in early pregnancy. This finding is consistent
with conclusions reached by Airey and Campbell (1988) in a
critical assessment of the health data from six African DHS
surveys.

Sixty-seven percent of the surveys had higher ratios in the
second trimester than in the first or third. There are several
explanations for this finding. Examination of monthly fre-
quencies (not shown) reveals lower numbers of pregnancies in
the ninth month than in the seventh and eighth, presumably
because most women deliver within the ninth month. In
addition, inaccurate recall of the last menstrual period by the
respondent mayhaveresulted inunderestimation of pregnancy
duration. Seasonal variations in births, combined with the
timing of the survey, might have been significant in extreme
cases such as Liberia, Ondo State (Nigeria), and Senegal,
though it seems unlikely that seasonal effects would be large
enough to adequately explain these cases.

Table 3.2 Reporting of duration of current pregnancy:
Ratio of reported/expected pregnancies by
trimester, Demographic and Health Surveys,

1986-1990
Ratio of Reported/Expected
Pregnancies
Trimester Number
—_—— Total Currently
1st 2nd 3rd Pregnancy Pregnant
SUB-SAHARAN AFRICA
Botswana 0.30 0.69 0.79 0.59 309
Burundi 0.44 0.99 0.77 0.73 433
Ghana 0.48 0.77 0.86 0.70 446
Kenya 0.36 0.74 0.68 0.59 638
Liberia 0.60 1.08 0.96 0.88 705
Mali 0.47 0.86 0.88 0.74 47
Ondo State,Nigeria0.55 1.08 0.81 0.82 406
Senegal 0.62 1.09 0.72 0.81 530
Sudan 0.61 1.02 1.02 0.89 871
Togo 0.61 0.85 0.80 0.75 363
Uganda 0.61 0.88 0.76 0.75 613
Zimbabwe 0.61 0.92 0.82 0.78 375
NORTH AFRICA
Egypt 0.48 0.87 0.87 0.78 992
Morocco 0.64 0.76 0.78 0.76 690
Tunisia 0.50 0.78 0.77 0.66 430
ASIA
Indonesia 0.54 0.76 0.76 0.67 752
Sri Lanka 0.49 0.75 0.75 0.65 378
Thailand 0.53 0.91 0.91 0.70 384
LATIN AMERICA/CARIBBEAN
Bolivia 0.48 0.82 0.80 0.70 630
Brazil 0.69 0.90 0.80 0.80 388
Colombia 0.60 0.87 0.81 0.76 305
Dominican Rep. 0.64 (.96 0.82 0.80 550
Ecuador 0.50 0.78 0.67 0.65 316
Guatemala 0.37 1.00 0.86 0.75 523
Mexico 0.44 0.95 0.86 0.75 629
Peru 0.59 0.89 0.75 0.74 323
Trinidad & Tobago 0.46 0.95 0.68 0.70 194

Note: The number of expected pregnancies per trimester was
estimated to be one-eighth of the births occurring in the 24
months. prior to the survey.

The percent distribution of missing values for TT injections
and ANCreceived incurrent pregnancies by reported duration
of pregnancy is presented in Table 3.3. If the data on duration
of pregnancy and TT are correct, and assuming that TT immu-
nization may occur at any time during pregnancy, the pro-
portion of pregnant women immunized with TT should in-
crease with pregnancy duration. Indeed, the trend is towards
an increasing percentage of women reporting having received
TT in the later stage of pregnancy (> 7 months) than in the
first five months of gestation.
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Table 3.3 Percent distribution of responses for tetanus toxoid (TT) injections and
antenatal care (ANC) received in current pregnancy by month of pregnancy,
Demographic and Health Surveys, 1986-1990

Tetanus Toxoid Antenatal Care

Other Number of
Did Re- Don’t Pregnant
Receive Missing No One sponses Know Missing Women

SUB-SAHARAN AFRICA

Botswana

Preg < 5 months 13.0 0.6 86.0 1.6 0.0 0.6 92
Preg 5-7 months 45.3 0.0 47.2 0.5 0.0 1.1 128
Preg > 7 months 74.8 1.3 37.8 0.0 0.0 0.7 90
Burundi

Preg < 5 months 1.0 0.0 96.4 0.0 0.0 0.0 146
Preg 5-7 months 37.4 1.1 58.3 0.0 0.0 0.0 204
Preg > 7 months 72.3 0.0 19.4 0.0 0.0 0.0 83
Ghana

Preg < 5 months 6.3 1.3 70.0 0.0 0.0 0.0 160
Preg 5-7 months 45.2 0.6 32.2 2.3 0.0 0.6 177
Preg > 7 months 65.1 0.0 14.7 0.0 0.0 0.0 109
Kenya

Preg < 5 months 12.1 0.5 89.5 1.8 0.0 0.8 210
Preg 5-7 months 50.1 1.1 50.0 0.0 0.0 1.1 284
Preg > 7 months 89.1 0.4 28.0 0.4 0.0 0.4 144
Liberia

Preg < 5 months 26.8 0.0 S S e - 267
Preg 5-7 months 56.8 0.0 S = m e 280
Preg > 7 months 69.4 0.5 S S & o 162
Mali

Preg < 5 months 7.7 0.4 91.0 0.0 1.0 0.0 139
Preg 5-7 months 19.9 1.3 79.9 0.0 1.8 0.0 176
Preg > 7 months 22.3 0.8 76.9 0.0 3.2 0.0 102
Ondo State

Preg < 5 months 4.1 0.0 86.3 0.7 0.0 0.0 146
Preg 5-7 months 49.0 0.0 38.3 0.5 0.0 0.0 196
Preg > 7 months 65.7 0.0 17.9 4.5 0.0 0.0 67
Senegal

Preg < 5 months 4.8 0.0 78.5 0.5 0.0 0.0 209
Preg 5-7 months 24.8 0.0 45.0 0.4 0.0 0.0 238
Preg > 7 months 40.0 0.0 35.3 0.0 0.0 1.2 85,
Togo

Preg < 5 months 5.8 0.0 91.3 1.4 0.0 0.0 138
Preg 5-7 months 39.0 0.7 43.4 7.4 0.0 0.0 136
Preg > 7 months 56.2 1.1 25.8 9.0 0.0 0.0 89
Uganda

Preg < 5 months 4.6 0.0 87.1 0.0 0.0 0.0 258
Preg 5-7 months 25.0 0.0 51.6 1.0 0.0 0.0 231
Preg > 7 months 53.9 0.0 10.3 0.0 0.0 0.0 124
Zimbabwe

Preg < 5 months 6.9 0.0 77.8 2.8 0.0 0.0 144
Preg 5-7 months 38.6 0.0 37.3 0.0 0.0 0.0 158
Preg > 7 months 77.5 0.0 11.2 0.0 0.0 0.0 80
NORTH AFRICA

Egypt

Preg < 5 months 16.4 0.4 57.6 0.0 0.0 0.0 330
Preg 5-7 months 43.0 0.6 51.3 0.0 0.0 0.0 398
Preg > 7 months 45.3 0.0 45,0 0.0 0.0 0.0 265



Table 3.3-continued

Tetanus Toxoid Antenatal Care
Other Number of
Did Re- Don’t Preghant

Receive Missing No One sponses Know Missing Women
Morocco
Preg < 5 months - S 89.6 0.0 0.0 0.0 278
Preg 5-7 months s - 81.9 0.0 0.0 0.0 237
Preg > 7 months S S 71.4 0.6 0.0 0.0 175
Sudan
Preg < 5 months 16.1 0.3 62.6 0.0 0.0 0.3 310
Preg 5-7 months 40.5 0.9 40.2 0.0 0.0 0.3 336
Preg > 7 months 56.9 0.4 24.4 0.0 0.0 0.4 225
Tunisia
Preg < 5 months - - 0.0 0.6 0.0 0.0 170
Preg 5-7 months = S 0.0 0.0 0.0 0.0 156
Preg > 7 months s o 0.0 0.0 0.0 0.0 104
ASIA
Sri Lanka
Preg < 5 months 6.6 0.3 75.8 0.0 0.0 0.3 137
Preg 5-7 months 65.8 0.0 11.0 0.0 0.0 0.0 160
Preg > 7 months 79.9 1.2 0.0 0.0 0.0 1.4 83
Thailand
Preg < 5 months 21.3 0.6 56.2 0.0 0.0 0.0 145
Preg 5-7 months 54.4 0.9 26.3 0.2 0.0 2.1 157
Preg > 7 months 7.4 0.0 17.6 0.0 0.0 0.0 82
LATIN AMERICA/CARIBBEAN
Bolivia
Preg < 5 months 14.8 0.0 65.7 0.0 0.0 0.0 219
Preg 5-7 months 21.2 0.0 65.2 0.7 0.0 0.0 278
Preg > 7 months 27.1 0.0 54.2 0.0 0.0 0.0 133
Brazil
Preg < 5 months 5.9 0.0 52.2 0.6 0.0 0.0 155
Preg 5-7 months 21.2 0.0 29.0 2.1 0.0 0.0 148
Preg > 7 months 31.8 0.0 28.9 0.0 0.0 0.0 86
Colombia
Preg < 5 months 5.9 1.3 50.2 0.0 0.0 0.7 127
Preg 5-7 months 24.5 0.0 23.6 0.0 0.0 0.0 112
Preg > 7 months 35.2 0.0 13.7 0.0 0.0 0.0 66
Dominican Republic
Preg < 5 months 8.4 0.0 53.1 0.6 0.0 0.0 204
Preg 5-7 months 38.3 0.0 10.9 0.0 0.0 0.0 233
Preg > 7 months 70.8 0.0 2.7 1.8 0.0 0.0 113
Ecuador
Preg < 5 months 7.6 0.0 38.7 0.8 0.0 0.0 119
Preg 5-7 months 23.2 0.0 39.1 0.7 0.0 0.0 138
Preg > 7 months 33.8 0.0 30.8 1.5 0.0 0.0 65
Guatemala
Preg < 5 months 0.6 0.0 61.8 0.0 0.0 0.0 165
Preg 5-7 months 14.5 0.0 41.7 0.8 0.0 0.0 242
Preg > 7 months 26.1 0.0 21.8 0.0 0.0 0.0 119
Peru
Preg < 5 months - - 53.7 4.1 0.0 0.8 123
Preg 5-7 months s o 46.2 1.5 0.0 0.0 130
Preg > 7 months o S 35.7 4.3 0.0 0.0 70
Trinidad & Tobago
Preg < 5 months 6.6 0.0 30.3 0.0 0.0 2.6 76
Preg 5-7 months 15.3 0.0 5.9 0.0 0.0 1.2 85
Preg > 7 months 14.3 0.0 0.0 0.0 0.0 0.0 35




A high frequency of missing data may indicate poor interview-
ing, recording, or data entry techniques, raising questions
about data quality. All surveys had less than two percent
missing values for TT during current pregnancy; in 45 percent
of the surveys the data for this question were complete.

If the data on ANC coverage are correct, the proportion of
pregnant women reporting having seen "no one" fora checkon
their pregnancy should decrease with pregnancy duration. In-
deed, there is a trend of decreasing "no one" responses for
women reporting on ANC in early pregnancy (< 5 months)
compared to mid (5-7 months) or late pregnancy (> 17
months).

Ahigh frequency of "other" responses (i.e., nota doctor, nurse,
midwife, nor traditional birth attendant) for the question of
who provided ANC in the current pregnancy may indicate a
failure to capture all of the common responses given. Both
"other" and "don’t know" responses could indicate recall prob-
lems. (However, it seems unlikely that women would experi-
ence difficulty recalling the relatively recent care received dur-
ing their current pregnancy.) In all countries other than Togo
(9.0%), less than five percent of the women reported "other”
for the question of who provided ANC. A "don’t know" re-
sponse for ANC was found only in Mali. No surveys had more
than three percent missing values for this question, and 58 per-
cent of the surveys had no missing data.

32 COMPARISON OF DATA ON CURRENT
PREGNANCY AND PREVIOUS BIRTHS

Questions were asked about who provided ANC and whether
or not TT was received during pregnancy for births occurring
during the five years prior to survey. Gross underreporting of
these events in previous pregnancies might be detected by
comparing these data with service use reported by women cur-
rently in the last trimester of pregnancy. In the latter sample,
service use is approaching what it will be at the time of preg-
nancy termination, and recall is less problematic than for
events occurring further in the past. Increasing trends in use,
which might be expected where services have been newly intro-
duced, may be detected by examining trends in percentages re-
ceiving TT one, two, three, four, and five years prior to the
survey.

Tables 3.4 and 3.5 present the data for TT and ANC, respec-
tively. In most cases, the coverage is the same or higher for
previous births than for current pregnancies. The exceptions
for TT are Egypt, Guatemala, and Senegal where the percent-
ages of women reporting TT in current pregnancy are at least
four points higher than reported for previous births, specif-
ically 29, 4, and 9 percent, respectively. In Egypt, a TT
campaign, sponsored by the Ministry of Health, took place
during the EDHS fieldwork (Sayed et al., 1989), which explains
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the sudden increase in coverage in current pregnancies there.
Increases in TT coverage may have occurred over time in
Guatemala; no increasing trend is noted for the four years
preceding the one year prior to survey in Senegal.

The exceptions in comparisons of ANCare Colombia, Guate-
mala, Sudan, and Tunisia, where coverage is higher for cur-
rent pregnancies, with differences of 11, 8,4,and 5 percent, re-
spectively. Here again, there does not appear to be a trend of
increasing use over the five years prior to survey.

Table 3.4 Percent of women currently more than seven months
pregnant who have received tetanus toxoid (TT),
and percent of births where women were immuni zed
during pregnancy 0-11, 12-23, 24-35, 36-47, and
48-59 months prior to survey, Demographic and
Health Surveys, 1986-1989

Percent Percent Receiving TT during
Receiving Pregnancy for Births Five Years
TT in Current Prior to Survey (in months)
Pregnancy

Country (>7 mos) 0-11 12-23 24-35 36-47 48-59
SUB-SAHARAN AFRICA
Botswana 75 86 85 84 84 82
Burundi 72 68 66 59 51 51
Ghana 65 73 70 70 69 66
Kenya 89 89 90 89 89 87
Liberia 69 71 72 68 69 79
Mali 22 18 20 17 19 18
ondo State, Nigeria 66 70 71 72 72 72
Senegal 40 31 33 32 28 31
Togo 56 72 74 69 69 67
Uganda 54 68 64 51 49 44
Zimbabwe 78 80 82 80 77 76
NORTH AFRICA
Egypt 45 16 14 10 9 9
Sudan 57 58 56 46 36 30
ASIA
Sri Lanka 80 82 86 86 87 90
Thailand 71 70 69 67 64 58
LATIN AMERICA/CARIBBEAN
Bolivia 27 31 21 18 16 14
Brazil 32 38 40 44 38 42
Colombia 35 48 46 36 37 27
Domican Rep. 71 85 88 87 86 90
Ecuador 34 39 43 40 36 34
Guatemala 26 22 14 14 10 9
Trinidad & Tobago 14 28 31 31 31 33

33 DATA ONPREGNANCIES COMPLETED IN
THE FIVE YEARS PRIOR TO SURVEY

The data on service coverage for pregnancies ending in live
births in the five years prior to the survey include information
on who provided DC, who provided ANC, and whethera TT
injection was received during pregnancy. The quality of these
data may also be examined by studying the distribution of
missing values, "don’t know," and "other" responses. Since



questions were asked about all live births in the previous five
years, the sample includes information about children dying
since birth, as well as those surviving at the time of the survey.
Information about dead children might be less complete for a
number of reasons.

Both the respondent and the interviewer may feel uncomfort-
able discussing everits related to a child that has died. In some
cultures, this may be a taboo subject, the discussion of which
could be perceived as causing further adverse consequences,
such as the evil eye affecting surviving children. In addition, a
woman may have greater difficulty remembering the details of
events surrounding a pregnancy and birth where the child is no
longer living, particularly if the death occurred soon after
birth. It is also conceivable that the interviewer may not un-
derstand the significance of information about deceased chil-
dren, and not expend enough effort in obtaining responses
about these births.

Table 3.5 Percent of women currently more than seven months
pregnant who have received antenatal care (ANC),
and percent of births where women received ANC
during pregnancy 0-11, 12-23, 24-35, 36-47, and
48-59 months prior to survey, Demographic and
Health Surveys, 1986-1990

Percent Receiving ANC during

Percent Pregnancy for Births
Receiving Five Years prior to
ANC in current Survey (in months)
Pregnancy
Country (>7 months) 0-11 12-23 24-35 36-47 48-59

SUB-SAHARAN AFRICA

Botswana 62 92 91 94 93 91
Burundi 81 82 82 82 77 76
Ghana 81 84 83 82 82 80
Kenya 70 76 79 77 79 76
Mali 14 30 34 31 33 28
Ondo State, Nigeria 73 79 78 80 82 82
Senegal 48 b4 64 64 58 62
Togo 65 80 83 81 80 79
Uganda 89 88 89 86 86 85
Zimbabwe 87 90 93 91 91 91
NORTH AFRICA

Egypt 55 57 58 54 50 47
Morocco 28 28 25 27 23 21
Sudan 75 71 73 71 70 68
Tunisia 66 61 61 57 56 53
ASIA

Sri Lanka 99 98 97 97 95 97
Thailand 81 81 80 80 71 74
LATIN AMERICA/CARIBBEAN

Bolivia 46 48 46 45 44 41
Colombia 86 75 77 7 72 68
Domican Rep. 96 96 95 93 95 95
Ecuador 65 71 73 68 65 67
Guatemala 44 36 34 36 33 32
Peru 57 56 56 56 52 55

Trinidad & Tobago 97 99 99 97 97 96

Table 3.6 presents the percent distribution of "don’t know",
"other," and missing responses for TT, ANC, and DC for both
dead and surviving children. In most cases, the percentages of
these responses are much higher for children that have died.

For TT, the Trinidad and Tobago survey had the highest
frequency of "don’t know" responses (7.0 percent). The highest
frequency of missing values for TT are for dead children in
surveys in Ecuador (10.9%), Mali (9.7%), Sri Lanka (11.6%),
Thailand (12.1%), Trinidad and Tobago (13.6%), Togo (10%),
and Zimbabwe (17.0%). "Don’t know" and missing responses
occur most frequently for dead children, indicating that
interviewers are more likely to overlook or be reluctant in
asking for information about events relating to births in these
cases. The extraordinarily strong relation between "don’t
know" responses for TT, ANC, and DC, which are frequently
identical, points to a reluctance on the part of the interviewer
to ask about dead children. It is very unlikely that true "not
knowing" would vary so little across topics.

For ANC provider, there are very few "other" responses, the
highest frequency being 3.7 percent for Ondo State, Nigeria.
The highest frequency of missing responses for ANC are,
again, for dead children in surveys in Ecuador (10.9%), Mali
(9.7%), Sri Lanka (11.6%), Thailand (12.1%), Trinidad and
Tobago (13.6%), Togo (10%), and Zimbabwe (17.0%). This
distribution of missing values seen for ANC, both by dead vs.
surviving children and by survey, is very similar to that for TT.

For DC provider, five surveys, Mali, Morocco, Senegal, Togo,
and Tunisia have very high frequencies of an "other" response.
This finding is most likely due to the omission of the provider
category for "relative" in these surveys. The distribution of
missing values is again highest for dead children in Ecuador
(10.9%), Mali (10.6%), Sri Lanka (11.6%), Thailand (12.1%),
Togo (10%), Trinidad and Tobago (13.6%), and Zimbabwe
(17.0%).

In assessing the quality of these data, the influence of two
factors should be examined, namely, the time since the event
took place and the number of events occurring during the re-
call period. Comparison of frequencies from two time periods,
0-23 and 24-59 months prior to survey, may detect differences
in recall affected by time lapse. Table 3.7 presents the fre-
quency of "don’t know" and missing responses for these two
time periods for TT. If events occurring further in the pastare
more difficult to recall, there might be a higher frequency of
"don’t know" responses for the 24- to 59-month period. Al-
though greater differences might be identified by examining a
more recent comparison period than the entire 0-23 months,
diminishing sample sizes make this less feasible. ‘

For TT, the frequency of "don’t know" responses remained low
for all surveys. There was not much of a difference in the per-
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Table 3.6 Percent distribution of missing or don’t know (DK) responses for tetanus
toxoid injections, antenatal and delivery care received during pregnancy
for births in the past five years, for dead, living, and all children,

Demographic and Health Surveys, 1986-1990

Tetanus Toxoid

Antenatal Care

Delivery Care

Number
percent Percent Percent Percent Percent Percent of
DK Missing Other Missing Other Missing Births
SUB-SAHARAN AFRICA
Botswana:Dead 1.0 5.8 0.4 5.8 0.0 5.8 146
Botswana:Living 0.5 0.3 0.7 0.2 2.3 0.3 3069
Botswana:Total 0.5 0.6 0.7 0.5 2.2 0.5 3215
Burundi:Dead 0.6 6.2 0.0 6.0 0.3 6.3 385
Burundi:Living 0.7 0.2 0.0 0.3 0.6 0.3 3502
Burundi:Total 0.7 0.8 0.0 0.8 0.5 0.8 3887
Ghana:Dead 0.2 6.3 0.9 6.1 1.6 6.1 446
Ghana:Living 0.1 0.7 0.5 0.7 1.5 0.7 3690
Ghana:Total 0.1 1.3 0.5 1.3 1.5 1.2 4136
Kenya:Dead 0.1 7.0 0.2 6.9 2.0 7.0 538
Kenya:Living 0.2 0.3 0.5 0.4 1.7 0.3 6589
Kenya:Total 0.2 0.8 0.5 0.8 1.8 0.8 7127
Liberia:Dead 0.1 1.8 0.8 1.4 1.8 1.4 335
Liberia:Living 0.0 0.2 0.1 0.2 0.8 0.2 2829
Liberia:Total 0.1 0.4 0.2 0.3 0.9 0.3 3164
Mali:Dead 1.2 9.7 0.0 9.7 24.5 10.6 537
Mali:Living 0.6 1.8 0.5 1.7 20.8 2.3 2905
Mali:Total 0.7 3.0 0.4 3.0 21.4 3.6 3442
Ondo State, Nigeria:Dead 0.0 0.4 2.7 0.0 3.4 0.0 264
Ondo State, Nigeria:Living 0.2 0.0 3.7 0.3 6.3 0.0 3018
Ondo State, Nigeria:Total 0.2 0.1 3.6 0.2 6.1 0.0 3282
Senegal :Dead 3.3 1.9 0.9 1.6 33.0 1.6 579
Senegal:Living 1.0 0.2 0.5 0.3 25.3 0.2 3708
Senegal : Total 1.3 0.5 0.5 0.4 26.3 0.4 4287
Togo:Dead 0.0 10.0 0.9 10.0 23.6 10.0 331
Togo:lLiving 0.1 0.6 1.0 0.6 20.9 0.6 2803
Togo:Total 0.1 1.6 1.0 1.6 21.2 1.6 3134
Uganda:Dead 0.0 2.2 0.1 2.2 1.6 2.3 676
Uganda:Living 0.1 0.0 0.5 0.0 1.8 0.1 4373
Uganda:Total 0.1 0.3 0.5 0.3 1.8 0.4 5049
Zimbabwe:Dead 1.0 17.0 0.0 17.0 2.1 17.0 194
Zimbabwe:Living 1.5 0.2 0.7 0.2 0.9 0.2 3164
Zimbabwe:Total 1.5 1.2 0.6 1.2 0.9 1.2 3358
NORTH AFRICA
Egypt:Dead 1.4 2.2 0.2 2.4 0.7 2.1 720
Egypt:Living 1.2 0.3 0.1 0.5 0.7 0.2 8007
Egypt:Total 1.2 0.5 0.2 0.7 0.7 0.4 8727
Morocco:Dead = s 0.0 0.4 18.4 6.4 500
Morocco:Living = = 0.0 0.1 15.1 0.4 5602
Morocco:Total s S 0.0 0.1 15.4 0.9 6102
Sudan:Dead 0.5 2.7 0.0 2.7 1.2 2.9 582
Sudan:Living 0.2 0.1 0.0 0.1 0.9 0.3 6062
Sudan:Total 0.2 0.4 0.0 0.4 0.9 0.5 6644
Tunisia:Dead 0.4 1.8 0.0 , 1.8 13.7 1.8 227
Tunisia:Living 0.7 0.0 0.0 0.0 12.9 0.0 4250
Tunisia:Total 0.7 0.1 0.0 0.1 12.9 0.1 LAT77




Table 3.6-Continued

Tetanus Toxoid

Antenatal Care

Delivery Care

ASIA

Indonesia:Dead
Indonesia:Living
Indonesia:Total

Sri Lanka:Dead
Sri Lanka:Living
Sri Lanka:Total

Thailand:Dead
Thailand:Living
Thailand:Total

LATIN AMERICA/CARIBBEAN

Bolivia:Dead
Bolivia:Living
Bolivia:Total

Brazil:Dead
Brazil:Living
Brazil:Total

Colombia:Dead
Colombia:Living
Colombia:Total

Dominican Republic:Dead
Dominican Republic:Living
Dominican Republic:Total

Ecuador:Dead
Ecuador:Living
Ecuador:Total

Guatemala:Dead
Guatemala:Living
Guatemala:Total

Mexico:Dead
Mexico:Living
Mexico:Total

Peru:Dead
Peru:Living
Peru:Total

Trinidad & Tobago:Dead
Trinidad & Tobago:Living
Trinidad & Tobago:Total

0.0 11.6
0.6 0.3
0.6 0.6
0.7 12.1
1.5 0.3
1.4 0.7
0.9 3.8
1.0 0.2
1.0 0.5
3.7 0.3
2.2 0.0
2.3 0.1
0.0 5.7
1.0 0.3
0.9 0.5
1.8 0.0
0.8 0.0
0.9 0.0
4.5 10.9
1.2 0.4
1.4 1.1
1.0 1.3
1.6 0.0
1.5 0.1
0.7 9.8
0.9 0.0
0.9 0.9
6.8 13.6
7.0 0.5
7.0 0.9
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Table 3.7 Percent distribution of missing or don’t know (DK) responses for tetanus
toxoid injections received during pregnancy for births 0-23 and 24-59
months before interview for dead, living, and all children, Demographic
and Health Surveys, 1986-1990

0-23 Months Before Interview 24-59 Months Before Interview
Percent Percent Number pPercent Percent  Number
DK Missing of Births DK Missing of Births

SUB-SAHARAN AFRICA

Botswana:Dead 0.0 4.2 63 1.7 6.9 84
Botswana:Living 0.3 0.0 1327 0.7 0.6 1742
Botswana:Total 0.3 0.2 1389 0.7 0.9 1826
Burundi :Dead 0.0 5.0 97 0.8 7.1 288
Burundi:Living 0.7 0.0 1477 0.7 0.4 2025
Burundi:Total 0.7 0.3 1574 0.7 1.2 2313
Ghana:Dead 0.0 2.4 126 0.3 7.8 320
Ghana:Living 0.2 0.1 1563 0.1 1.1 2127
Ghana:Total 0.2 0.2 1689 0.1 2.0 2447
Kenya:Dead 0.0 4.2 175 0.2 8.4 363
Kenya:Living 0.1 0.0 2700 0.2 0.6 3889
Kenya:Total 0.1 0.3 2875 0.2 1.2 4252
Liberia:Dead 0.2 2.0 208 0.0 1.6 127
Liberia:Living 0.0 0.1 1931 0.2 0.5 898
Liberia:Total 0.0 0.3 2139 0.1 0.7 1025
Mali:Dead 0.9 5.6 176 1.3 1.7 361
Mali:Living 0.8 0.0 1331 0.4 3.3 1574
Mali:Total 0.8 0.7 1507 0.6 4.9 1935
Ondo State, Nigeria:Dead 0.0 0.0 80 0.0 0.5 184
Ondo State, Nigeria:Living 0.2 0.0 1251 0.2 0.1 1767
Ondo State, Nigeria:Total 0.2 0.0 1331 0.2 0.1 1951
Senegal :Dead 1.9 0.6 157 3.8 2.4 422
Senegal:Living 0.8 0.0 1596 1.2 0.5 2112
Senegal :Total 0.9 0.1 1753 1.6 0.8 2534
Togo:Dead 0.0 2.9 104 0.0 13.2 227
Togo:Living 0.1 0.2 1187 0.1 1.0 1616
Togo:Total 0.1 0.4 1291 0.1 2.5 1843
Uganda:Dead 0.0 0.8 211 0.0 2.8 465
Uganda:Living 0.0 0.0 1962 0.1 0.0 2411
Uganda:Total 0.0 0.1 2173 0.1 0.5 2876
Zimbabwe:Dead 1.7 18.3 60 0.7 16.4 134
Zimbabwe:Living 1.1 0.0 1222 1.7 0.4 1942
Zimbabwe:Total .2 0.9 1282 1.6 1.4 2076
NORTH AFRICA

Egypt:Dead 0.6 0.9 190 1.7 2.2 530
Egypt:Living 1.1 0.2 3214 1.3 0.4 4793
Egypt:Total 1.1 0.2 3404 .3 0.6 5323
Sudan:Dead 0.7 1.3 153 0.5 3.5 429
Sudan:Living 0.1 0.0 2471 0.3 0.2 3591
Sudan:Total 0.1 0.1 2624 0.3 0.5 4020
Tunisia:Dead 0.0 0.0 73 0.6 2.6 154
Tunisia:Living 0.7 0.0 1670 0.7 0.0 2580
Tunisia:Total 0.7 0.0 1743 0.7 0.1 2734




Table 3.7-Continued

0-23 Months Before Interview

24-59 Months Before Interview

Percent Percent Number Percent Percent Number
DK Missing of Births DK Missing of Births

ASIA

Sri Lanka:Dead 0.0 7.8 33 0.0 13.3 72
Sri Lanka:Living 0.4 0.0 1527 0.7 0.5 2350
Sri Lanka:Total 0.4 0.2 1559 0.7 0.9 2422
Thai land:Dead 0.0 7.4 45 1.1 14.5 88
Thailand:Living 1.7 0.2 1407 1.3 0.4 2113
Thailand:Total 1.6 0.4 1452 1.3 0.9 2201
LATIN AMERICA/CARIBBEAN

Bolivia:Dead 1.2 4.6 194 0.7 4.1 378
Bolivia:Living 0.7 0.1 2209 1.2 0.3 3000
Bolivia:Total 0.7 0.5 2402 1.1 0.7 3378
Brazil:Dead 2.8 0.0 90 4.2 0.5 167
Brazil:lLiving 1.5 | 0.0 1203 2.6 0.0 2021
Brazil:Total 1.6 0.0 1293 2.8 0.1 2188
Colombia:Dead 0.0 9.9 27 0.0 3.8 60
Colombia:Living 0.4 0.2 1046 1.4 0.4 1569
Colombia:Total 0.4 0.4 1073 1.3 0.6 1630
DR:Dead 4.4 0.0 110 6.5 0.0 227
DR:Living 0.7 0.0 1717 0.9 0.0 2389
DR:Total 1.0 0.0 1826 0.9 0.0 2616
Ecuador :Dead 0.0 5.5 73 7.0 14.0 129
Ecuador:Living 1.1 0.0 1221 1.4 0.7 1628
Ecuador:Total 1.0 0.3 1294 1.8 1.7 1757
Guatemala:Dead 0.0 0.0 124 1.5 1.8 273
Guatemala:Living 1.5 0.0 1748 1.6 0.0 2482
Guatemala:Total 1.4 0.0 1872 1.6 0.2 2755
Peru:Dead 1.4 8.5 71 0.4 10.3 224
Peru:Living 0.5 0.0 1092 1.1 0.0 1744
Peru:Total 0.6 0.5 1163 1.0 1.2 1968
Trinidad & Tobago:Dead 0.0 6.7 15 9.1 15.9 44
Trinidad & Tobago:Living 6.0 0.0 731 7.6 0.9 1156
Trinidad & Tobago:Total 5.9 0.1 746 7.7 1.4 1200

centage of "don’t know" answers for recent births compared to
births that took place two to five years prior to the survey. The
only exception is Trinidad & Tobago where, in particular for
dead children, the percentage of "don’t know" answers is high
for births that occurred two to five years prior to the survey.
For TT, ANC, and DC; percentages with missing information
were, in general, higher for births that took place a long time
ago than for more recent births. This finding can be examined
further by considering the number of events (i.e., births) occur-
ring during the recall period.

Since interviewers ask about the last pregnancy first, and then
the next-to-last, and then the 2nd to last, etc., it is conceivable
that the accuracy of collected information could deteriorate
with increasing numbers of births. Interviewers may become
fatigued in the process, losing interest and motivation if, per-

haps, they consider events further in the past as less important.
A higher frequency of missing values among earlier births
might suggest this type of problem. This is assessed by com-
paring responses about service use during pregnancy for dif-
ferent order births. However, births of higher order will also
be,onaverage, earlier and therefore might hiave occurred when
service coverage was lower. Consequently, a control for thein-
terval since birth must be introduced when comparing these
responses. This was done by examining the data for births
occurring more than 23 months prior to the survey, which ap-
pears to be the most appropriate cut-off after examination of
trends.

The responses about DC received for births occurring 24-59

months before the survey, for dead and surviving children, by
relative birth order can be compared in Table 3.8. Tabulations
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Table 3.8 Percent distribution of missing responses for who provided delivery care for births prior to
the last two years, for dead, living, and all children, (24-59 months}, by relative birth
order, Demographic and Health Surveys, 1986-1990

Last Birth Next-to-last Birth 2nd to 5th from Last
Percenf Percent Births
Missing Number Missing Number Missing Number

SUB-SAHARAN AFRICA

Botswana:Dead 8.3 35 3.5 42 21.7 7
Botswana:lLiving 0.4 970 0.2 705 4.3 67
Botswana:Total 0.7 1005 0.4 747 5.9 74
Burundi :Dead 2. 48 5.4 183 141 57
Burundi:Living 0.1 780 0.1 1087 3.2 158
Burundi :Total 0. 828 0.9 1270 6.1 215
Ghana:Dead 6.7 89 4.8 168 15.9 63
Ghana:Living 0.3 1004 1.3 1002 5.8 121
Ghana:Total 0.8 1093 1.8 1170 9.2 184
Kenya:Dead 7. 68 3.6 200 19.1 95
Kenya:Living 0.1 1468 0.5 1943 2.0 477
Kenya:Total 0. 1536 0.8 2143 4.8 573
Mali:Dead 3.6 85 14.7 214 16.6 62
Mati:Living 0.6 606 2.7 799 21.0 169
Mali:Total 0.9 691 5.3 1014 19.8 230
Ondo State, Nigeria:Dead 0.0 53 0.0 108 0.0 23
Ondo State, Nigeria:lLiving 0.0 813 0.0 856 1.0 98
Ondo State, Nigeria:Total 0.0 866 0.0 964 0.8 121
Senegal :Dead 0.0 96 0.8 261 9.2 65
Senegal:Living 0.0 867 0.5 1103 2.1 142
Senegal :Total 0.0 963 0.6 1364 4.3 207
Togo:Dead 7.7 52 12.7 134 22.0 41
Togo:Living 0.3 770 1.3 763 3.6 83
Togo:Total 0.7 822 3.0 897 9.7 124
Uganda:Dead 0. 97 2.5 256 6.1 113
Uganda:Living 0.1 77 0.2 1309 0.2 325
Uganda:Total 0.1 873 0.6 1565 1.7 438
Zimbabwe :Dead 23.1 39 17.4 69 3.8 26
2imbabwe:Living 0.2 972 0.2 856 2.6 114
Zimbabwe:Total 1.1 1011 1.5 925 2.9 140
NORTH AFRICA

Egypt:Dead 1.8 120 1.3 260 3.7 150
Egypt:Living 0.1 2057 0.3 2170 0.6 566
Egypt:Total 0.2 2177 0.4 2430 1.2 716
Morocco:Dead 1.2 80 6.0 168 10.5 86
Morocco:living 0.1 1399 0.7 1574 3.0 362
Morocco:Total 0.7 1479 1.2 1742 4.5 448
Sudan:Dead 4, 109 3.5 231 2.2 89
Sudan:Living 0.1 1415 0.4 1799 0.5 377
Sudan:Total 0. 1524 0.7 2030 0.9 466
Tunisia:Dead 0.0 28 0.0 78 8.3 48
Tunisia:Living 0.0 1054 0.0 1197 0. 329
Tunisia:Total 0.0 1082 0.0 1275 1.1 377
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Table 3.8-Continued

Last Birth Next-to-last Birth 2nd to 5th from Last
Percent Percent Births
Missing Number Missing Number Missing Number

ASIA

Indonesia:Dead 6.5 181 9. 239 13.7 65
Indonesia:Living 0.0 2900 0.1 1631 1.1 232
Indonesia:Total 0.4 3081 1. 1870 3.9 297
Sri Lanka:Dead 8.0 33 0.0 1 - 0
Sri Lanka:Living 0.0 1334 0.0 78 0.0 4
Sri Lanka:Total 0.2 1367 0.0 79 0.0 4
Thailand:Dead 0.0 33 21.1 40 28.5 15
Thailand:Living 0.2 1436 0.5 617 3.0 61
Thailand:Total 0.2 1468 1.8 657 8.1 76
LATIN AMERICA/CARIBBEAN

Bolivia:Dead 0.0 89 0.7 189 1.0 99
Bolivia:living 0.3 1333 0.1 1387 0.9 281
Bolivia:Total 0.2 1422 0.2 1576 3.6 380
Brazil:Dead 0.0 53 0. 72 2.1 42
Brazi(:Living 0.0 1121 0.1 688 0.0 212
Brazil:Total 0.0 1174 0.1 760 0.3 254
Colombia:zDead 0.0 23 0.0 29 29.8 8
Colombia:Living 0.0 835 0.4 590 2.5 144
Colombia:Total 0.0 858 0.4 619 3.8 152
Dominican:Dead 0.0 75 0.0 93 0.0 60
Dominican:Living 0.0 1135 0.0 965 0.0 288
Dominican:Total 0.0 1210 0.0 1058 0.0 348
Ecuador:Dead 13.2 38 9.5 63 25.0 28
Ecuador:Living 0.1 775 0.6 674 3.9 179
Ecuador:Total 0.7 813 1.4 737 6.8 207
Guatemala:Dead 0.0 56 0.0 146 0.0 71
Guatemala:Living 0.0 936 0.0 1262 0.0 284
Guatemala:Total 0.0 992 0.0 1408 0.0 355
Mexico:Dead 1.3 49 3.0 95 3.8 47
Mexico:Living 0.0 1572 0.0 1276 0.5 329
Mexico:Total 0.0 1622 0.2 1371 0.9 375
Peru:Dead 4.7 64 10.7 103 15.8 57
Peru:Living 0.0 853 0.0 719 0.0 172
Peru:Total 0.3 917 1.3 822 3.9 229
Trinidad & Tobago:Dead 18.2 11 19.0 21 8.3 12
Trinidad & Tobago:Living 0.5 627 0.5 419 4.5 110
Trinidad & Tobago:Total 0.8 638 1.4 440 4.9 122

! The question asked in the Brazil DHS was where delivery occurred rather than who was

in attendance.

for ANC and TT gave similar results to those for DC. A high-
er frequency of missing values was seen for TT, ANC, and DC
received for earlier births than later births in nearly all of the
23 countries where these questions were asked. This inter-

viewer fatigue was most prominent for surveys in Bolivia,
Burundi, Ecuador, Ghana, Kenya, Mali, Peru, Senegal, Thai-

land, Togo, Tunisia, and Zimbabwe.
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34 INTERNAL CONSISTENCY OF RESPONSES

Tetanus toxoid immunization is a fundamental component of
appropriate antenatal care. Although questions on the con-
tent of ANCwere not included in the DHS survey, information
on TT received during pregnancy gives some indication of the
quality of ANC. Women receiving ANC without obtaining TT
might represent "missed opportunities" for vaccination during

pregnancy.

On the other hand, women reporting that they did not have a
check up (ANC) but did receive TT during pregnancy may sug-
gest problems of data quality. Though it is most likely that
women would be immunized during ANC visits, some women
could have received TT in vaccination campaigns without ob-
taining other ANC. Other potential explanations include mis-
reporting or recording errors made by interviewers, and con-
fusion by mothers about other injections received during preg-
nancy.

Table 3.9 Tetanus toxoid (TT) coverage and antenatal care
(ANC): The number of births in the lLast five
years where the mothers received a vaccination
and the percentage of those births where the
mothers did or did not receive ANC, Demographic
and Health Surveys, 1986-1990

Among Births with TT:

Percentage Number

Percentage without of Births
Country with ANC ANC with TT
SUB-SAHARAN AFRICA
Botswana 98 2 2700
Burundi 99 1 2266
Ghana 97 3 2862
Kenya 83 17 6275
Liberia 96 4 2187
Mali 63 37 610
Ondo State 98 2 2340
Senegal 53 47 1318
Sudan 85 15 2991
Togo 78 22 2169
Uganda 90 10 2802
Zimbabwe 100 0 2634
NORTH AFRICA
Egypt 93 7 949
Tunisia 83 17 1464
ASIA
Sri Lanka 99 1 3410
Thailand 95 5 2360
LATIN AMERICA/CARIBBEAN
Bolivia 72 28 1153
Brazil 90 10 1420
Colombia 87 13 1042
Dominican Republic 98 2 3829
Ecuador 90 10 1152
Guatemala 70 30 641
Peru 89 11 466
Trinidad & Tobago 98 2 598
Note: Adapted from Boerma, T. et al. 1990. Immunization:

Levels, Trends, and Differentials. DHS Comparative Studies,
No. 1, Table 5.2, p.. 31.

72

InTable 3.9 (adapted from Boerma et al. 1990) the percentage
of cases where TT was reported, both with and without ANC,
is summarized. In five countries, more than 20 percent of the
respondents reported that they had received TT without ANC.
These countries are Bolivia (28%), Guatemala (30%), Mali
(37%), Senegal (47%), and Togo (22%).

Table 3.10 shows who provided delivery care according to the
place of delivery for thirteen countries where both of these
questions were asked. The focus here is on the percentage of
women reporting the least likely combination of events for
each country: doctors attending deliveries at home, traditional
birth attendants or relatives reported as the highest qualified
person attending deliveries in a hospital or clinic setting, and
deliveries where "no one" was reported as attending delivery
for hospital or clinic deliveries. In general, there is good
agreement between these two responses. Only Egypt and Ec-
uador have more than five percent of all home deliveries at-
tended by doctors.

Table 3.10 Percent distribution of delivery attendant and
place of delivery, Demographic and Health Sur-
veys, 1986-1990

Nurse or TBA/Relative No One
Doctor Midwife in a ina Total
at at Hospi tal Hospital Num-
Country Home Home or Clinic or Clinic bers
Botswana! 0.7 6.5 2.6 0.1 3302
Kenya 0.4 2.3 0.7 0.2 7127
Liberia 0.6 13.9 0.6 0.0 3164
Zimbabwe 0.3 3.9 0.5 0.1 3358
Egypt 5.4 6.3 0.1 0.0 8732
Morocco 0.5 2.5 0.3 0.0 6102
Tunisia 0.1 1.2 0.4 0.0 LATT
Indonesia 0.2 16.6 0.1 0.0 8243
Sri Lanka 0.1 1.2 1.7 0.1 3981
Thailand 0.5 4.3 0.1 0.0 3652
Bolivia 2.4 2.8 1.0 0.1 5779
Ecuador 5.4 1.2 2.1 0.1 2049
Trinidad &
Tobago 0.3 1.3 0.1 0.0 1946

1 In these three countries, place of delivery was only asked
for the last birth.

3.5 DETERMINANTS OF MISSING DATA

A multivariate analysis was carried out on five surveys to quan-
tify the relative importance of factors influencing the occur-
rence of missing data. Surveys from Ghana, Kenya, Mali, Mor-
occo and Togo were selected because of both the frequency of
missing data and considerations of sample size. The relation-
ship between the dichotomous outcome (missing data for DC
provider: yes=0, no=1) and six explanatory variables was
modeled using logistic regression. Factors examined included
residence, maternal education, the interval between the birth
and the interview, the period of survey fieldwork, the relative
birth order, and the survival status of the birth outcome.



The findings are summarized in Table 3.11, with odds ratios
and p-values based on the Wald statistic for each variable, by
country. Reference categories were urban residence, mothers
with any education, birth within 12 months of the interview,
the earliest survey period, the most recent birth, and children
surviving at the time of the interview. Relative birth order and
survival status were highly significant, with categories for
births prior to the last two births and births of children dying
prior to the interview being at greatest risk of having missing

data in all five surveys. The interval between birth and
interview was only significant for the Ghana survey in the
group with the longest interval. The first period of fieldwork
had higher rates of missing data in all five surveys. There did
not appear to be any increase in risk of missing data according
to residence or maternal education. These findings are consis-
tent with results presented in the stratified tabulations (Tables
3.6-3.8) and further reinforce the theory of "interviewer
fatigue."

Table 3.11 0dds ratios for factors influencing missing data on who provided delivery care in five surveys,
Demographic and Health Surveys, 1986-1990
Mother’s Interval between Relative Birth
| Educa- } Birth and Interview | Period of | Order | Survival | Improve-

Rural | tion | (months) ! Survey | - | status of | -2 Log ment

Resi- | | | | Next to Prior to | Birth | Likeli- chi-
Country dence | None | 12-23 24-35 36-59 | Middle End | Last Last Two | Outcome | hood square
Ghana 113 | 1.33 | 0.80 1.76 4.94% | 0.61 --- | 1.38 4.21%% | 6.62%%* | 549,73 107.97%**
Kenya 1.25 | 1.19 | 1.8 2.8 3.87 | 0.82 0.87] 1.06 §,92%%% | 12, 56%%k | 63255  137.76%**
Mali 0.71 | 1.07 | 2.35 1.11  2.60 | 0.26%%* 0.67| 3.93%%% 14, 14%%* | 4.00%** | 920,59  202.62%**
Togo 1.70 | 1.38 | 0.27 1.00 3.53 | 0.92 0.57| 1.59 3.28% | 14.73%%% | 504.74  139.59%**
Morocco 1.06 | 1.14 | 0.19 0.74 2.90 | 0.81 0.52] 1.18 2.53% | 12.32%%k | 646.04  137.48%**

Note: Reference categories were urban residence, mothers with education, birth within 12 months prior to interview,
the earliest survey period, the most recent birth, and surviving children.

*  p<0.05
** 0,001 < p < 0.01
*xx < 0,001

3.6 COMPARISONS OF DHS DATA WITH
EXTERNAL DATA SOURCES

The DHS data on ANC and DC coverage can be compared
with data from the World Fertility Surveys (WFS) and other
studies with similar information compiled by WHO (1989) in
Tables 3.12 and 3.13. For ANC (Table 3.12), there are few
studies with which DHS data can appropriately be compared.
However, in the cases of the non-WEFS studies in Ecuador and
Botswana, the overall rates of coverage of ANCby trained pro-
viders are quite consistent between surveys. Moreover, in the
four WES - DHS comparisons it can be seen that, as expected,
ANC use was always higher in DHS than in WES.

For DC (Table 3.13), there are more studies for comparison,
but in all cases except Ecuador, consistency between surveys is
less than for ANC. The greatest difference is between the
Thailand DHS (66 percent) and a national study (40 percent).
A large portion of this difference may reflect a true change
over time, since the national study was conducted seven years
earlier than the DHS survey. The same may be the case in Bot-
swana, where higher percentages were obtained in the DHS
survey, conducted four years after the comparison studies. In
Egypt, on the other hand, the DHS survey was conducted two
years later but the DC coverage was lower than the comparison
study. This could indicate either underreporting in the Egypt
DHS or overreporting in the other study.
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Table 3.12 Percent of births where women received antenatal care (ANC) during
pregnancy. Data from Demographic and Health Surveys, the World
Fertility Surveys (WFS), and other sources. Demographic and Health
Surveys, 1986 - 1989.

Births Percent

Country Type of Study Source Year(s) (N) ANC
Dom. Rep. WFS Fernandez, 1984 1979 968 92
DHS 1982-86 4536 95

Ecuador WFS Fernandez, 1984 1978-79 4086 64
DHS 1983-87 3032 70

Mexico WFS Fernandez, 1984 1975-76 5597 66
DHS 1983-87 5517 71

Peru WFS Fernandez, 1984 1976-77 5041 50
DHS 1982-86 3075 55

Botswana Urban study Manyeneng, 1985 1983-84 289 96
DHS, urban 1984-88 838 97

Botswana Rural study Manyeneng, 1985 1983-84 1234 89
DHS, rural 1984~-88 2339 91

Ecuador National study CEPAR, 1986 1982 4300 72
DHS 1983-87 3032 70

Note: WFS data refer to antenatal care received during current pregnancy (of more
than six months gestation) or prior to the last delivery. The year(s) indicates
the year(s) in which the pregnancy or delivery took place (approximately).

Table 3.13 Percent of births where women received delivery care (DC) by a trained
attendant. Data from Demographic and Health Surveys (DHS), the World
Fertility Surveys (WFS), and other sources. Demographic and Health
Surveys, 1986 - 1989.

Births Percent

Country Type of Study Source Year(s) (N) (DC)
Dom. Rep. WFS Fernandez, 1984 1979 814 81
DHS 1982-86 4536 90

Ecuador WFS Fernandez, 1984 1978-79 4358 53
DHS 1983-87 3032 61

Mexico WFS Fernandez, 1984 1975-76 5971 71
DHS 1983-87 5517 69

Peru WFS Fernandez, 1984 1976-77 5404 48
DHS 1982-86 3075 49

Botswana Urban study Manyeneng, 1985 1983-84 289 89
DHS, urban 1984-88 838 94

Botswana Rural study Manyeneng, 1985 1983-84 1234 61
DHS, rural 1984-88 2339 72

Egypt National study WHO/EPI, 1987 1986 12000 47
DHS 1984-88 8624 35

Thailand National study WHO, 1981 1980 13659 40
DHS 1983-87 3649 66

Ecuador National study CEPAR, 1986 1982 4300 62
DHS 1983-87 3032 61

Note: WFS data refer to delivery care received during the last delivery. The
year(s) indicate the approximate year(s) in which the delivery took place.



3.7 SUMMARY AND CONCLUSIONS

The various problems identified in this analysis of data quality
of DHS surveys are summarized in Table 3.14. At least one
problem was identified in seventy-four percent of the surveys.
More than three problems were identified from surveys in
Ecuador, Mali, Senegal, and Togo. Amajor problem identified
in this assessment is the relatively high frequency of missing
data on dead children. This condition most likely reflects
inadequate interviewing techniques. Don’t know responses
were not coded for ANC and DC, so it is conceivable that
missing values for these variables may include "don’t know"
responses as well. Another finding of this study was that there
were more missing and "don’t know" answers when a relatively
high number of children were born in the five years prior to
the survey.

Multivariate analysis of predictors of missing data confirmed
that information was less complete in cases where children had
died and in cases where there were relatively many births in the
last five years. Residence and maternal education were, how-
ever, not significant factors. An implication of these findings
is that interviewer training should emphasize and explain the
importance of obtaining good quality data on dead children
and in cases where two or more children were born in the past
five years.

Another implication of these findings is that in the few DHS
surveys with a high proportion of missing information on dead
children, potential selectivity of omissions may bias relation-
ships between the risk of dying and risk factors in studies of
determinants of mortality. These findings also indicate that, in
general, there are fewer problems with recall for TT, ANC, and
DC than have been observed with questions in another part of
the DHS questionnaire, namely, morbidity. Morbidity
apparently refers to events that are more difficult to define and
measure unambiguously than is the case-with maternity care.

Regarding reporting of current pregnancies, early pregnancies
were underreported in all surveys and the accuracy of data on
duration of current pregnancy is quite suspect. Coverage of TT
and ANC among women with more advanced pregnancies was
in many cases lower than in previous pregnancies, under-
scoring the difficulty of obtaining reliable data on service cov-
erage by sampling only currently pregnant women. It is there-
fore possible that there is less underreporting of services re-
ceived in prior pregnancies than with reporting for current
pregnancies,or that many women receive TT and/or ANCvery
late in pregnancy, resulting in a lower coverage among those
who are currently pregnant.

The internal consistency between the percent of women recei-
ving TT and ANC and between the place of delivery and DC
provider is good in most surveys.

No other major recall problems were identified, but methods
for detecting recall bias in this type of assessment are relatively
limited. This issue can only be pursued further in studies in
which respondents are reinterviewed. Problems of data entry
and editing would also be difficult to detect in this type of
assessment, and have not been addressed in this report.

One problem identified in the questionnaire used in Franco-
phone countries was the absence of a category for relatives
who provided DC. Additionally, the inclusion of both persons
and places as possible responses to a single question about
who provided ANC and DC creates difficulties in analysis and
may be confusing for interviewers in the field.

Other limitations of the survey instrument are primarily dicta-
ted by the need to keep the total questionnaire to a reasonable
length. However, further information about the process and
content of maternity care would enhance the utility of these
data in a variety of settings.
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The immunization of children is one of the most powerful in-
terventions to reduce child morbidity and to improve child sur-
vival. In addition, vaccination coverage is a good indicator of
the degree of utilization of health services, uniess independent
vaccination campaigns are used extensively. Therefore, moni-
toring and evaluation of vaccination coverage are very impor-
tant. The methods used to collect vaccination data in the DHS
surveys are described first in this chapter. The quality of the
data is then assessed by analyzing the amount of child health
cards presented to the interviewer, the accuracy and complete-
ness of transferring the vaccination data from cards to ques-
tionnaires, and the reliability of the mother’s recall of the
vaccinations to her child(ren). The assessment concludes with
asummary of changes made in the DHS-1I core questionnaire.

4.1 COLLECTION OF VACCINATION DATA

Vaccination data differ somewhat from most other data in the
DHS questionnaire since use is made of records kept by the re-

Table 4.1

spondent and information is copied from these records. Most
DHS surveys include questions on the vaccination status of the
respondents’ children born since January of the Sth year
preceding the survey. The standard method of collecting vac-
cination information in the DHS during 1986-90 was as fol-
lows:

. "Do you have a health card for (NAME)?" If yes, "May
I see it please?"

. Interviewer records the dates of vaccinations from the
health card (day, month, and year of each vaccination).

. If no card could be presented, the interviewer asked:
"Has (NAME) ever had a vaccination to prevent
him/her from getting diseases?"

The information obtained when collecting vaccination infor-
mation in DHS surveys is summarized in Table 4.1. Indonesia
and Ecuador had no vaccination questions. In Mexico, mothers

Summary of information available on immunization of children under five years,
Demographic and Health Surveys, 1985-1990

Card Information

Dates of
Vaccination

Card Seen/

Survey Not Seen’

Mother’s Recall

SUB-SAHARAN AFRICA

Botswana yes yes
Burundi yes yes
Ghana yes yes
Kenya yes yes
Liberia yes yes
Mali yes yes
Ondo State, Nigeria vyes yes
Senegal yes yes
Togo yes no
Uganda yes yes
Zimbabwe yes yes
NORTH AFRICA

Egypt yes, birth cert.

Morocco yes yes
Sudan yes yes
Tunisia yes yes
ASIA

Indonesia no no
Sri tanka yes yes
Thailand yes yes
LATIN AMERICA/CARIBBEAN

Bolivia yes yes
Brazil yes5 yes
Colombia yes yes
Dominican Republic yes, yes
El Salvador yes no
Ecuador no no
Guatemala yes yes
Mexico no no
Peru yes yes
Trinidad & Tobago yes yes

yes, but incomplete no

Ever Had Specific

Vaccinations Vaccinations

yes no

yes no

yes no

yes no

yes no

yes no

yes, no

yes no

yes no

yes BCG scar

yes no

yes, partly

no yes
no yes
no yes
no no
yes yes
yes no
no yes
no yes
yes no
no, campaigns only no
no no
no no
no yes
yes yes
yes no
yes yes

1
Record dates of immunizations from health card.

Do you have a health card for (NAME)"? If yes, "May I see it please?"

"Has (NAME) ever had a vaccination to prevent him/her from getting diseases?"
If age > 2 months (< 3 months was included as a response category).

No code for not seen.
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were not asked to present child health cards to the interviewer.
The Mexico survey uses only maternal recall for specific
vaccinations. In the Togo survey the mother was asked to
present a card, but no information was copied from it. In Brazil
and El Salvador, the mother was asked to present a card, but,
if no card was shown, no distinction was made between "no
card presented” and "card reported but not presented." No
information was copied from the card in El Salvador.

The DHS questionnaires of the Dominican Republic and
Egypt differ considerably from the standard. Inthe Dominican
Republic the question, "Has the child ever been vaccinated?"
was replaced by "Has the child ever received a vaccination dur-
inga campaign?" followed by queries aboutspecific campaigns
in the last three years. Most of the vaccinations appeared to
have been given during campaigns, and the extent to which
health cards were used is unclear. In Egypt, vaccination infor-
mation is recorded on birth certificates rather than on child
health cards; however, it often is incomplete (no dates; vacci-
nations missing). In addition, mothers in Egypt were asked
how many times each child had received oral polio vaccine
(OPV) and whether their child(ren) had ever received a vacci-
nation by injection.

In nine countries, mothers were asked to report information
on specific vaccinations. In Mexico, this was the only source of
information, but in the other eight countries it was comple-
mentary to the information collected from the health cards.
Vaccination coverage can be estimated using the health card
and maternal recall information for these eight countries. For
the other countries, data from the cards and the proportion
ever vaccinated among children without cards can be used to
estimate coverage, as has been described elsewhere (Boerma
et al., 1990). Due to the differences in the methods of record-
ing vaccinations and asking the questions in the survey cover-
age, estimates for Egypt were considered less accurate and no
estimates could be made atall for the Dominican Republicand
Togo.

42 PRESENTATION OF CARDS
Table 4.2 provides the percentages of children under five years

for whom a card was presented to the interviewer, for whom
the mother claimed she had a card but did not show it to the

Table 4.2 Percentages of children with no child health cards, with
cards and seen by the interviewer, with cards but not seen
by the interviewer, and missing values for all children
under five years, Demographic and Health Surveys, 1985-1990

Card Number

No Card Not of

Card Seen Seen Missing Total children
SUB-SAHARAN AFRICA
Botswana 3.1 71.0 25.6 0.3 100.0 3031
Burundi 34.5 46.5 18.8 0.2 100.0 3456
Ghana 38.3 33.2 27.6 0.8 100.0 3646
Kenya 7.7 50.7 41.3 0.3 100.0 6511
Liberia 39.5 34.4 25.8 0.4 100.0 4227
Mali 68.5 11.6 17.9 2.1 100.0 2858
ondo State, Nigeria 30.4 24.3 45.2 0.1 100.0 2986
Senegal 51.7 23.6 24.4 0.2 100.0 3677
Togo 13.4 52.6 32.8 1.2 100.0 2768
Uganda 32.6 44.0 23.3 0.0 100.0 4330
Zimbabwe 7.0 72.9 19.7 0.3 100.0 3140
NORTH AFRICA
Egypt 3.0 53.3 43.5 0.2 100.0 7913
Morocco 38.2 41.6 20.0 0.2 100.0 5562
Sudan 30.7 34.4 34.8 0.2 100.0 5957
Tunisia 8.1 70.1 21.8 0.0 100.0 4212
ASIA
Sri Lanka 6.2 76.4 17.1 0.3 100.0 3861
Thaitand 55.8 29.3 14.6 0.3 100.0 3499
LATIN AMERICA/CARIBBEAN
Bolivia 27.3 19.5 53.0 0.1 100.0 5161
Brazil 34.4 65.6 NR 0.0 100.0 3206
Colombia 13.8 48.2 37.5 0.4 100.0 2584
Dominican Rep. 53.7 14.2 32.1 0.0 100.0 4066
gl Salvador 29.3 70.4 NR 0.0 100.0 3194
Guatemala 31.5 52.8 15.7 0.0 100.0 4184
Peru 11.5 36.0 52.5 0.0 100.0 2814
Trinidad & Tobago 7.8 72.6 18.9 0.7 100.0 1870

NR=Not recorded.
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interviewer, and for whom the mother did not have a card.
Missing values were most common in Mali (2.1 percent), Togo
(1.2 percent), Ghana (0.8 percent), and Trinidad and Tobago
(0.7 percent), and were found in less than 0.5 percent of
children in all other surveys. The proportion of children with
no card at all varies considerably between the countries, from
3 percent in Botswana to more than two-thirds of the under-
five children in Mali. Striking, however, is the large proportion
of children for whom the mother said she had a card, but did
not show it to the interviewer. Reasons for this discrepancy
could be because the:

. Card is kept somewhere else, for example, a family has
more than one residence or health workers keep child
health cards;

. Card could not be found in the house;

. Mother reluctant to search for the card; and

. Interviewer does not insist on seeing the card.

Generally, it can be assumed that the lower the proportion of
reported cards that were seen by the interviewer, the poorer
the quality of the data from this questionnaire section. Figure
4.1shows that more than 70 percent of the cards reported were
actually seen by the interviewer in seven countries, which indi-
cates good data quality. In four countries 60 to 70 percent of
the cards were presented, and in five, the range dropped to 50-
60 percent, which may indicate poorer interview quality.

In seven surveys less than half of the reported cards were
presented. The proportions of cards seen among children
whose mother said they had a card are particularly low in
Bolivia (27 percent), the Dominican Republic (31 percent),
Ondo State, Nigeria (35 percent), Mali (39 percent), Peru (41
percent), and Senegal (49 percent).

The association between the age of the child and card
presentation can be examined in Table 4.3 and Figure 4.2. The
proportion of children with no cards is highest among children
under one year: on average 34 percent of the infants have no
card (mean for 23 countries; Brazil and El Salvador not inclu-
ded). Presumably, this is associated with a large proportion of
children who have not yet made their first vaccination visit. At
ages 12-23 and 24-35 months 23 percent of children have no
card, and at 36-59 months, 26 percent have no card. Missing
values are more common in the age group 36-59 months (0.8
percent) than among younger children (0.1-0.2 percent). The
problemofnot presenting a reported health card is much more
prominent for older children: 74 percent of the mothers who
said they had a card for an infant showed it to the interviewer,
and this percentage declines to 67 percent at 12-23 months, 60
percent at 24-35 months, and 51 percent at 36-59 months. This
may indicate that genuine inability to find the card is the chief
reason for failure to present it, since the time elapsed from the
issuing date is related to the cumulative probability of losing
the card.

Figure 4.1  Proportion of cards seen among children under 5 years with cards, Demographic and Health Surveys, 1986-1989
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Table 4.3 Percentages of children with no card, card seen by the interviewer, and card not seen by the interviewer,
by the child’s age, Demographic and Health Surveys, 1985-1990

<11 Months 12-23 Months
No Card Not Miss- Number of No Card Not Miss- Number of

Card Seen Seen ing Total Children Card Seen Seen ing Total Children
SUB-SAHARAN AFRICA
Botswana 2.7 88.0 9.2 0.1 100.0 674 2.8 74.2 23.0 0.0 100.0 615
Burundi 38.3 51.9 9.7 0.0 100.0 767 25.4 63.8 10.8 0.0 100.0 663
Ghana 53.9 34.2 11.9 0.0 100.0 737 38.0 40.3 21.6 0.1 100.0 782
Kenya 12.8 60.9 26.3 0.0 100.0 1308 4.5 61.0 34.4 0.1 100.0 1315
Liberia 44,2 39.8 15.9 0.1 100.0 1118 32.4 43.0 24.6 0.0 100.0 817
Mali 77.0 12.4 10.5 0.1 100.0 729 69.2 12.0 18.8 0.0 100.0 554
Ondo State,Nigeria 34.5 39.4 25.9 0.2 100.0 629 26.8 36.9 36.3 0.0 100.0 590
Senegal 62.5 22.2 15.2 0.0 100.0 774 48.8 31.2 19.8 0.1 100.0 791
Togo 17.9 56.2 25.1 0.9 100.0 582 8.6 66.0 25.1 0.4 100.0 570
Uganda 53.3 36.9 9.8 0.0 100.0 972 31.6 49.3 19.0 0.0 100.0 946
Zimbabwe 7.2 84.9 7.9 0.0 100.0 569 5.1 77.6 17.3 0.0 100.0 629
NORTH _AFRICA
Egypt 9.0 57.7 33.1 0.1 100.0 1526 1.4 60.5 38.0 0.1 100.0 1594
Morocco 33.1 56.3 10.6 0.0 100.0 1126 34.2 50.5 15.3 0.0 100.0 1101
Sudan 43.6 39.0 17.4 0.1 100.0 1216 23.6 46.2 30.3 0.0 100.0 1150
Tunisia 11.1 75.2 13.7 0.0 100.0 812 5.5 77.0 17.6 0.0 100.0 820
ASIA
Sri Lanka 7.2 82.8 9.8 0.1 100.0 737 3.2 82.1 14.7 0.0 100.0 774
Thailand 44.2 44..7 10.9 0.2 100.0 627 47.3 36.0 16.4 0.4 100.0 759
LATIN AMERICA/CARIBBEAN
Bolivia 45.6 19.3 35.0 0.0 100.0 1055 24.2 23.1 52.6 0.2 100.0 1110
Brazil 41.1 58.9 0.0 0.0 100.0 607 26.2 73.8 0.0 0.0 100.0 578
Colombia 21.3 55.5 23.0 0.2 100.0 459 11.2 54.9 33.6 0.3 100.0 556
Dominican Rep. 62.4 16.0 21.6 0.0 100.0 813 53.0 17.8 29.3 0.0 100.0 864
EL Salvador 33.1 66.7 0.0 0.2 100.0 677 24.5 75.3 0.0 0.2 100.0 604
Guatemala 48.4 43.1 8.5 0.0 100.0 879 29.0 55.5 15.4 0.0 100.0 823
Peru 22.1 39.7 38.2 0.0 100.0 544 8.4 43.0 48.7 0.0 100.0 526
Trinidad & Tobago 28.1 61.1 10.5 0.3 100.0 334 6.6 79.5 13.9 0.0 100.0 380

24-35 Months 36-59 Months
No Card Not Miss- Number of No Card Not Miss- Number of

.Card Seen Seen ing Total Children Card Seen Seen ing Total Children
SUB-SAHARAN AFRICA
Botswana 1.8 69.6 28.2 0.3 100.0 580 4.3 60.1 35.2 0.5 100.0 1162
Burundi 27.5 50.9 21.6 0.0 100.0 768 41.2 31.4 26.8 0.6 100.0 1257
Ghana 30.5 39.7 29.2 0.7 100.0 761 34.4 25.1 38.7 1.8 100.0 1366
Kenya 6.4 49.6 43.7 0.2 100.0 1380 7.4 40.5 51.4 0.7 100.0 2509
Liberia 36.3 35.9 27.8 0.0 100.0 760 41.5 25.0 32.6 0.9 100.0 1532
Mali 65.8 13.1 20.0 1.1 100.0 516 63.5 10.1 21.4 5.0 100.0 1058
Ondo State,Nigeria 23.8 24.8 51.5 0.0 100.0 513 32.7 10.7 56.5 0.2 100.0 1254
Senegal 47.1 25.4 27.3 0.1 100.0 700 49.7 19.3 30.7 0.4 100.0 1412
Togo 9.0 53.2 37.1 0.7 100.0 558 15.9 43.1 38.8 2.2 100.0 1058
Uganda 23.9 50.2 25.9 0.0 100.0 838 25.0 42.0 32.8 0.1 100.0 1573
Zimbabwe 6.3 74.9 18.5 0.3 100.0 670 8.3 64,2 26.9 0.6 100.0 1272
NORTH AFRICA
Egypt 1.6 54.8 43.6 0.0 100.0 1604 1.7 46.8 51.2 0.3 100.0 3189
Morocco 39.1 38.7 22.1 0.2 100.0 1070 42.2 31.3 26.1 0.4 100.0 2265
Sudan 25.9 33.0 41.0 0.2 100.0 1198 29.9 27.1 42.7 0.3 100.0 2393
Tunisia 7.5 71.0 21.4 0.0 100.0 863 8.2 63.9 28.0 0.0 100.0 1717
ASIA
Sri Lanka 4.5 78.6 16.7 0.3 100.0 775 8.1 69.5 21.9 0.5 100.0 1575
Thailand 56.2 30.9 12.7 0.2 100.0 689 65.1 18.2 16.2 0.5 100.0 1424
LATIN AMERICA/CARIBBEA
Bolivia 21.9 23.1 55.0 0.0 100.0 1017 22.2 15.7 61.9 0.2 100.0 1980
Brazil 29.9 70.1 0.0 0.0 100.0 615 36.7 63.3 0.0 0.0 100.0 1407
Colombia 10.7 50.0 39.1 0.2 100.0 508 13.5 40.7 45.1 0.6 100.0 1061
Dominican Rep. 50.6 15.5 33.9 0.0 100.0 7 51.2 10.9 38.0 0.0 100.0 1618
El Salvador 26.9 72.9 0.0 0.2 100.0 652 30.8 68.7 0.0 0.5 100.0 1260
Guatemala 25.0 57.7 17.4 0.0 100.0 841 27.0 54,2 18.7 0.1 100.0 1641
Peru 9.0 36.6 54.4 0.0 100.0 566 9.3 30.8 59.9 0.0 100.0 1178
Trinidad & Tobago 2.6 78.9 18.5 0.0 100.0 379 2.1 71.0 25.2 1.7 100.0 77
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Figure 4.2

Percent

Mean percent of children with cards by age of the child for 23 DHS surveys, 1986-1989
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The health section of the DHS questionnaire is structured so
that questions are first asked for the lastborn child, followed by
the next-to-last child, second-to-last, third-to-last, etc. In this
report this order will be referred to as the relative birth order,
i.e., the place of the child in the health section of the question-
naire, starting with the last birth. It is important to know
whether the information given for the most recent child is
more accurate than for the other children under five years. To
be able to compare the responses between children with differ-
ent relative birth orders, a control for the age of the child must
be made, since children with higher relative birth orders are on
average older and since card rates and coverages are lower for
older children. Therefore, the focus will be on children three
to four years.

Table 4.4 shows the percent of children with no card, the
percent with missing values, and the proportion of cards not
seen among children whose mothers said they had a card for
the child. The results for last-born children, next-to-last born,
and second-to-last born or earlier within the five-year recall
period can be compared. If data quality deteriorates within the
health section, one would expect an increase in the percentage
with no card, the proportion of missing values, and the propor-
tion of cards not seen. There is an increase in the proportion
of children with no cards in 13 countries and the mean for 25
countries increases from 25.0 percent for last-born children to
27.6 percent for next-to-last-born children and to 29.5 percent
for second-to-last-born children or higher. This may indicate
poorer data quality, but it could also be argued that last-born
children are typical of mothers with only one child under five

years of age as opposed to children with higher relative birth
order who have at least one succeeding birth within the last
five-year period. Thus, the decline with increasing index num-
ber may reflect genuinely lower use among high-fertility fami-
lies and, therefore, there is no clear evidence of poorer data
quality for children born next to last or second to last.

Missingvalues are more common for children with higher rela-
tive birth orders in most countries. The mean for 25 countries
increases from 0.3 percent for the last-born child to 0.6 percent
for next-to-last-born child to 2.0 percent for children born
second-to-last or before. Some countries have marked in-
creases, e.g., Burundi, Ghana, Thailand, Togo, and Trinidad
and Tobago. Finally, the last three columns in Table 4.4 show
the proportion where the card was not seen among children
whose mothers reported having received a card. Except for
Peru and Sudan, the proportion of cards not seen does not
increase with the relative birth order of the child; it is even
slightly higher amonglast-born children. Thelack of difference
between the children may reflect the habit of keeping all the
health documents together in the same place. If a mother is
asked toshow the health card for the first (youngest) child, she
may also bring the health cards for the other children.

A multivariate analysis was also carried out to assess factors in-
fluencing the occurrence of missing values for the question on
child health cards. The analysis was limited to 13 surveys with
at least 10 missing values for this question (unweighted data).
The odds ratios for missing values, resulting from a logistic re-
gressions analysis, are shown in Table 4.5.
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Table 4.4 Data for last-born (1), next-to-last-born (2), and second-to-last-born or before (3+) children
36-59 months in the health section: Percent with no card, with missing values, and for whom
mother said there was a card but it was not presented, Demographic and Health Surveys, 1985-1990

No Card Missing Cards Not Presented Number of Children

1 2 3+ 1 2 3+ 1 2 3+ 1 2 3+
SUB-SAHARAN AFRICA
Botswana 4.9 3.2 8.3 0.3 0.7 0.0 43.8 29.8 40.4 554 549 59
Burundi 43.8 39.3 47.0 0.4 0.2 3.4 39.7 48.3 43.8 272 837 149
Ghana 32.1 34.8 41.8 0.7 17 7.4 60.1 61.2 58.0 455 813 98
Kenya 4.3 8.3 9.4 0.2 0.5 2.0 56.7 55.0 57.8 667 1407 435
Liberia 37.1  42.2 47.5 0.4 0.7 2.4 63.2 52.2 57.4 464 830 239
Mali 65.4 65.3 53.1 0.6 3.0 1.2 73.1 68.1 54.8 295 605 159
Ondo State,Nigeria 32.1 33.0 33.7 0.0 0.1 1.1 88.8 80.6 86.2 471 694 89
Senegal 50.8 50.0 44.6 6.0 0.3 1.5 61.0 61.6 61.4 380 902 130
Togo 14.3 17.5 8.7 0.8 2.4 7.2 53.0 44.6 43.1 356 633 69
Uganda 22.7 25.2 27.5 0.2 0.0 0.3 52.5 40,3 44.5 357 927 289
Zimbabwe 6.6 9.1 121 0.4 0.4 3.3 33.3 25.3 41.6 487 694 91
NORTH AFRICA
Egypt 1.9 1.5 1.8 0.2 0.2 0.9 57.7 50.5 45.8 102 1570 517
Morocco 31.6 45.6 54.1 0.1 0.3 1.5 46.1 44,7  47.3 760 1172 333
Sudan 28.5 30.3 31.4 0.1 0.2 0.6 57.6 60.9 69.7 684 1365 344
Tunisia 5.4 9.6 9.1 6.0 0.0 0.0 32.0 29.2 30.9 569 852 296
ASIA
Sri Lanka 6.9 9.5 8.9 0.1 5 2.8 23. 24 22.6 809 656 MM
Thailand 63.1 68.4 68.2 0.3 0.6 3.2 48.2 45.8 35.2 879 489 56
LATIN AMERICA/CARIBBEAN
Bolivia 18.9 23.6 26.1 0.0 0.2 1.0 80.5 78.9 80.4 746 969 265
Brazil 34.8 36.2 45.0 0.0 0.0 0.0 0.0 0.0 0.0 716 495 195
Colombia 13.1  12.2 19.8 0.3 0.4 2.7 53.4 52.2 50.2 507 425 130
Dominican Rep. 46.4 52.4 60.2 6.0 0.0 0.0 79.5 75.6 79.0 659 707 251
El Salvador 25.2 32.8 41.2 6.5 0.5 0.8 0.0 0.0 0.0 519 572 169
Guatemala 25.1 28.0 27.0 0.0 1.0 0.4 31.2 23.0 24.7 462 912 267
Peru 9.2 10.0 6.8 0.0 0.0 0.0 65.2 64.8 T72.2 488 528 162
Trinidad & Tobago 1.3 2.0 4.9 1.0 0.8 5.9 28.8 22.8 26.4 381 2%4 102
Mean 25.0 27.6 29.5 0.3 0.6 2.0 49.2 45.6 46.9 502 765 200

Table 4.5 0dds ratios for having pissing values on health card question by relative birth order
and period of fieldwork’, Demographic and Health Surveys, 1986-1989

Relative Birth Order? Period of Fieldwork® Model Fit

Next to Prior to -2 Log Improvement
Country Last Last Two Middle End Likelihood Chi-square
SUB-SAHARAN AFRICA
Botswana 2.08 0.002 2.26 2.51 132.5 23.6 **
Ghana 5,13 ** 19.63 ¥k 0.26 * 0.51 288.1 60.4 ***
Liberia 0.90 4,55 * 0.46 0.43 178.6 66,0 *¥x
Kenya 3.50 19.90 *** 0.98 1.44 251.9 41,7 *¥x
Mali 3.18 * 24,38 *#x 0.26 *¥* 0.52 369.3 143.6 *k*
NORTH AFRICA
Togo 1.93 5.50 ** 2.48 * 0.52 345.8 30.6 **%
Zimbabwe 0.55 3.54 0.55 0.64 109.1 26.1 **
ASIA
Egypt 0.95 5.50 * 0.75 1.31 213.1 29.9 k¥
Morocco 4,43 23.64 ** 1.7 0.85 140.0 31.4 %%
Sri Lanka 6.93 33.64 ** 0.11 * 0.34 112.8 26.5 **
LATIN AMERICA/CARIBBEAN
Thailand 4,01 23,38 *%x 1.27 1.95 204.4 21.3 *
Colombia 1.71 11.44 ** 0.64 0.86 138.4 14.9
Trinidad & Tobago 1.81 8.34 ** 0.54 0.43 131.8 33.4 *kx

1Only surveys included with at least 10 missing values, unweighted.

Reference category: Last birth

Reference category: Beginning of fieldwork

Compared to model with constant only; controlling for age of the child, mother’s level of
education, and residence.

*p < 0.05; ** p < 0.01; *** p < 0.001
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All equations included relative birth order (as defined above),
period of survey fieldwork, residence (urban or rural),
mother’s education (none or at least some), and age of the
child. Residence, mother’s education, and the child’s age did
not have significant effects in virtually all countries when
relative birth order and period of fieldwork were included.
Therefore, only the odds ratios for the latter are presented.

Relative birth order has a strong effect on the odds of missing
values, especially if it concerns the second-to-last birth or be-
fore. The results support the findings of the bivariate analysis.
The only exception among the 13 countries was Botswana.
There is no evidence of an important effect of the period of
fieldwork on the occurrence of missing values.

In sum, the analysis of data on card presence indicates that da-
ta quality does not deteriorate dramatically for the second and
third child under five years. However, missing values appear to
be somewhat more common among the latter, suggesting that
interviewers may have becomeless attentive for the secondand
third children listed in the health section.

43 EVER IMMUNIZED

The question on whether a child with no card presented had
ever been immunized was asked in 17 countries. In Senegal,
the question was asked only for children age three months and
older. Table 4.6 shows that DK responses and missing values
together make up 2-3 percent of reports. In Liberia, 2.7 per-
cent of the respondents said they did not know the vaccination
status of the child; in Trinidad and Tobago this value was 1.5
percent. In Liberia, most of the DK responses were for chil-
dren aged 24-59 months. Missing values were most common in
Trinidad and Tobago (3.4 percent), Botswana (2.4 percent),
Mali (2.3 percent), and Zimbabwe (2.3 percent).

The problem of DK responses and missing values is generally
less pronounced at ages 12-23 months. Only in Botswana 31
percent), Trinidad and Tobago (1.3 percent), and Kenya (1.2
percent) were more than 1 percent of the data missing,

Table 4.6 Proportion of children under five years and 12-23 months
with don’t know" responses or missing values for ques-
tion on whether the child has ever been immunized,
if no card was presented, Demographic and Health Surveys,

1986-1990
Under 5 Years 12-23 Months

Don’t Know Missing Total Total
SUB-SAHARAN AFRICA
Botswana 0.8 2.4 3.2 3.1
Burundi 0.2 0.8 1.0 0.5
Ghana 0.2 1.3 1.5 0.4
Kenya 0.2 1.3 1.5 1.2
Liberia 2.7 1.0 3.7 0.6
Mali 0.4 2.3 2.7 0.0
Ondo State, Nigeria 0.1 0.2 0.3 0.3
Senegal 0.9 0.3 1.2 0.4
Togo 0.1 1.1 1.2 0.5
Uganda 0.6 0.5 1.1 0.3
Zimbabwe 0.8 2.3 3.1 0.0
NORTH AFRICA
Egypt NA NA
Morocco NA NA
Sudan NA NA
Tunisia NA NA
ASIA
Sri Lanka 0.3 1.1 1.4 0.0
Thailand 0.9 0.5 1.4 0.8
LATIN AMERICA/CARIBBEAN
Bolivia NA NA
Brazil NA NA
Colombia 0.1 0.9 1.0 0.6
Dominican Republic NA NA
Guatemala NA NA
Mexico 0.0 0.2 0.2 0.2
Peru 0.2 0.1 0.3 0.0
Trinidad & Tobago 1.5 3.4 4.9 1.3

NA=Not applicable

The lower age range for children in Senegal was 3 months,

not birth.
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44 VACCINATION STATUS BY PRESENCE
OF A CARD

How accurate is the information about the presence of a child
health card as reported by the mother? The accuracy can part-
ly be evaluated by analyzing data on cards presented and data
on ever-vaccinated status. In cases where a mother responded
"yes" to having a card but could not present it, a certain (but
unknown) number of children will never have been vaccinated
and the reported (but not seen) health card would have had no
entries. This fraction should resemble the fraction of children
for whom a card was presented, but which had no entries.
Thus, a large difference in percent ever vaccinated between chil-
dren with and without a shown card among all children with a
reported card would probably reflect overreporting of card
possession (or percent ever vaccinated) by the mothers who
could not produce it.

Table 4.7 shows that the percentage of children 12-35 months
ever immunized does not differ much between the two groups
in two-thirds of the surveys: in 14 of the surveys with data
available the difference is less than 2 percent. Yet, in all but
four surveys, the percentage is smaller for not presented. In
seven surveys, six in sub-Saharan Africa (Botswana, Burundi,
Ghana, Liberia, Senegal, and Togo) and Morocco, the propor-
tion ever vaccinated is more than 2 percent lower among those
with no card presented than those with card presented. In
some cases, the mother might have had an empty card with no
vaccinations on it, but did not show this card to the inter-
viewer. Underreporting of ever received a vaccination is also
possible. In general, however, Table 4.7 can be considered as
evidence of minor inconsistencies inmother’sreportingof card
possession or vaccination status of her children in the seven
surveys mentioned above.

45 COPYING OF CARD INFORMATION

The accuracy of copying the dates of specific vaccinations can
be evaluated by looking at the frequency of impossible or high-
ly unlikely dates. Of course, it is possible that the health work-
ers made errors in recording the vaccination dates on the child
health cards, and this type of error cannot be distinguished
from errors made by the interviewers. An additional problem
in the evaluation of data quality is created by the different edit-
ing procedures used in the various surveys. For example, ac-
cording to the DHS guidelines, a 97 code is to be assigned dur-
ing machine editing when inconsistencies appear between (a)
the recorded dates of vaccination and the recorded birth date
of the child or (b) the sequence of dates of the respective vacci-
nations (e.g., third dose of DPT given before the first dose of
DPT). However, in many instances the vaccination data were
used to edit the date on the spot, e.g., changing the birth date
or the dates of specific vaccination dates.
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Table 4.7 Proportion of children 12-35 months ever
vaccinated, by presentation status of
cards”, Demographic and Health Surveys,

1986-1990
Presented” Not presented3
Number Number

Per- of Per- of

cent Children cent Children
SUB-SAHARAN. AFRICA
Botswana 99.6 860 94.0 299
Burundi 99.1 814 95.0 234
Ghana 98.2 617 90.8 390
Kenya 99.6 1487 98.1 1048
Liberia 96.8 624 92.0 409
Mali 100.0 134 83.3 207
Ondo State, Nigeria 100.0 345 99.2 477
Senegal 96.9 425 85.0 347
Togo 99.6 673 98.6 350
Uganda 99.9 887 97.3 396
Zimbabwe 99.4 990 98.7 233
NORTH AFRICA
Egypt 86.6 1842 87.8 1288
Morocco 99.9 970 95.3 404
Sudan 99.6 926 100.0 830
Tunisia 100.0 1244 100.0 329
ASIA
Sri Lanka 99.7 1245 98.5 243
Thailand 99.7 486 99.2 211
LATIN AMERICA/CARIBBEAN
Bolivia 98.8 491 98.5 1143
Colombia 100.0 560 99.6 383
Guatemala 100.0 942 99.3 272
Peru 98.8 433 100.0 564
Trinidad & Tobago 99.3 601 98.4 123

1Computations were not possible for Brazil, Dominican
epublic, Ecuador, El Salvador, and Mexico (see Table 4.1)
Percentage with at least one vaccination recorded on
?resented card

Percentage having mother respond M“yes" to question on
whether child had ever been vaccinated

As Table 4.8 shows, missing and inconsistent values were re-
corded in a limited number of surveys. However, Kenya had
more than 5 percent of the vaccination dates either inconsis-
tent or missing.

Measles vaccination is recommended at 9 months of age and
it is generally unlikely that it is given to children younger than
6 months. In special circumstances, such as measles outbreaks,
very young children are sometimes immunized, but in general
less than 1 percent of the measles vaccinations should have
been given to children under 6 months of age. Similarly, the
second dose of DPT is recommended at 10 weeks of age and
giving DPT2 doses during the first month of life is not very
probable. The third dose of DPT is recommended at 14 weeks
of age and DPT3 vaccinations reported during the first two
months of life point to inconsistencies between birth dates and
vaccination dates. It is noted that errors in the age at vacci-
nation do not necessarily indicate something is wrong with the



Table 4.8 Percentages of vaccinations given too early using card information only: Measles before 6 months, DPT2 before 1
month, and DPT3 before 2 months of age (percentages of all vaccinations with dates); percentages within zero or
negative intervals between DPT doses, Demographic and Health Surveys, 1986-1990

Measles DPT2 DPT3 Intervals between DPT Doses
Number Number Number

Missing/ < 6 of Missing/ <1 of Missing/ <2 of DPT2 < DPT3 <

Incons.” Months Children Incons.” Month Children Incons. Months Children DPT1 DPT2
SUB-SAHARAN AFRICA
Botswana 0.9 1551 0.1 1933 0.0 1811 1.2 0.8
Burundi 4.3 1023 0.0 1241 0.0 1039 0.0 0.0
Ghana 5.5 760 0.0 840 0.0 671 0.1 0.2
Kenya 5.7 4.6 2065 6.6 0.3 2823 6.9 0.3 2565 0.7 0.3
Liberia 8.1 776 0.0 564 0.0 338 0.0 0.8
Mali 2.4 207 0.0 130 0.0 86 0.0 0.0
Ondo State, Nigeria 0.0 372 0.4 564 0.2 435 0.2 0.0
Senegal 5.4 497 0.0 484 0.0 278 0.0 0.0
Togo
Uganda 0.0 4.5 1311 0.1 0.0 1387 0.4 0.0 1045 0.1 0.3
Zimbabwe 2.2 1761 0.0 1983 0.0 1845 0.2 0.2
NORTH AFRICA
Egypt 2.9 1831 0.3 2212 0.2 1806 4.9 4.7
Morocco 2.4 1444 0.3 1863 0.1 1662 0.8 0.5
Sudan 1.7 4.5 1365 3.3 0.3 1711 4.3 0.3 1435 0.5 0.9
Tunisia 3.3 2269 0.0 2651 0.1 2456 1.3 2.2
ASIA
Sri Lanka 0.2 1409 0.0 0.0 2561 0.0 2362 0.0 0.0
Thailand 0.5 398 0.0 870 0.0 748 2.6 3.5
LATIN AMERICA/CARIBBEAN
Bolivia 5.4 661 0.2 684 0.3 521 1.1 0.5
Brazil 2.9 1588 0.1 1795 0.0 1599 0.0 0.0
Colombia 2.8 863 0.0 1045 0.2 932 0.0 0.0
Dominican Rep. 0.0 6.3 107 1.5 0.0 357 1.2 0.0 215 4.5 5.3
Guatemala 0.0 2.8 1584 0.0 0.1 1649 0.0 0.0 1283 0.7 0.5
Peru 1.4 1.3 706 1.5 0.1 806 0.9 0.3 657 1.8 2.4
Trinidad & Tobago 0.6 1.8 505 1.3 0.1 1255 1.0 0.1 1085 0.5 0.2

1Percentages are only shown for surveys where codes for missing or inconsistent values were used at least once.

vaccination date. The birth date of the child could be the cause
of the inconsistency.

Measles vaccination dates rarely indicated a vaccination prior
to 6 months of age in Botswana; Ondo State, Nigeria; Sri
Lanka; and Thailand (less than 1 percent of children with
measles vaccination received it before 6 months). At the other
extreme, in several surveys more than 5 percent of the children
received measles vaccinations before 6 months, including
Liberia (8.1 percent), Dominican Republic (6.3 percent),
Ghana, Bolivia, and Senegal. Kenya has 5.7 percent missing
and inconsistent dates and an additional 4.6 percent of
children received vaccination before 6 months of age.

Data on the ages at which DPT2 and DPT3 were given suggest
that copying errors are not very common, since no country has
more than 0.5 percent given at improbably early ages.
However, Kenya and Sudan do have 7 and 4 percent missing
and inconsistent values, respectively.

Greater than 1 percent of children have negative or zero in-
tervals between the dates for DPT2 and DPT3 doses in five
countries: Dominican Republic (5.3 percent), Egypt (4.7
percent), Thailand (3.5), Peru (2.4), and Tunisia (2.2).

46 RECALL COVERAGE

In addition to copying card information, mothers in eight sur-
veys were asked to recall specific vaccinations given to their
child(ren), if no card was presented to the interviewer. Moth-
er’s recall of vaccinations is very important to be able to esti-
mate vaccination coverage among all children with or without
cards. In Table 4.9, recall data and card data can be compared
to obtain an idea of possible under- or overreporting of vacci-
nations by mothers. In general, coverage is expected to be
somewhat lower among children for whom no card was pre-
sented to the interviewer, and the discrepancy is expected to be
larger for multiple dose vaccines. The recall coverage is de-
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Table 4.9 Health card coverage and recall coverage among children 12-23 months: Percent of children with card, with-
out a card but ever vaccinated, and no card and never vaccinated; ratio (x 100) of health card coverage and
recall coverage for spécific vaccines and full immunization, Demographic and Health Surveys, 1986-1990

Number Type of Immunization
of With No Card No Card
Country children Card but Imm. no Imm. Total BCG DPTT DPT2 DPT3 OPV1 OPVZ OPV3 MSL  Full
Morocco 1101 50.5 35.0 14.5 100.0 99.5 89.0 82.8 78.5 89.0 82.8 78.5 741 755
Sudan 1150 46.2 32.9 21.0 100.0 100.4 96.0 96.9 94.1 94.7 97.1 95.9 104.9 102.3
Tunisia 820 77.0 20.5 2.6 100.0 102.4 95.4 96.2 93.1 95.7 96.2 93.4 78.4 80.6
Sri Lanka 774 82.1 17.2 0.7 100.0 99.7 96.4 94.0 B86.0 97.1 94.0 86.3 87.7 79.2
Bolivia 1110 23.1 61.7 15.3 100.0 105.4 91.4 73.9 50.2 99.9 87.8 68.3 91.8 54.2
Brazil 578 73.8 211 5.1 100.0 84.6 66.0 61.0 59.2 82.6 78.3 68.0 91.8 55.0
Guatemala 823 55.5 25.8 18.7 100.0 116.5 91.1 84.2 69.9 95.7 87.2 743 87.2 74.5
Trinidad 380 79.5 14.5 6.1 100.0 NA  99.5 98.2 80.8 101.0 100.9 73.6 NA  47.8

NA=Not applicable

fined as the proportion of children who received a specificvac-
cination among all children who have no card but had at least
one vaccination reported by the respondent. In two surveys
(Sri Lanka and Trinidad and Tobago) a separate question on
whether the child had ever been immunized was asked before
asking about specific vaccinations. In the other surveys, only
questions about the specific vaccinations were posed.

Except for Sudan, recall coverage is indeed lower than card
coverage in all eight surveys. The differences are greatest for
the third doses of DPT and for polio vaccinations. For exam-
ple, polio3 recall coverage is less than 80 percent of polio3
card coverage in 5 of the 8 surveys.

Recall coverage in Sudan is almost as high as card coverage
and is even higher for measles vaccination. This may be real, if
notbeingable to present a card has no relationship with cover-
age levels, an unlikely conclusion given the results from the
other countries. A more realistic explanation, however, is that
mothers whose children did receive at least some vaccinations
tend to overreport the number, perhaps because they confuse
vaccinations with curative injections.

47 COMPARISON WITH OTHER DATA SOURCES

Vaccination coverage rates are usually derived from either
special coverage surveys or routine data from health facilities
where vaccinations are given.! The coverage surveys are
conducted using astandard surveymethodologyrecommended
by the Expanded Programme on Immunization (EPI) of the
World Health Organization (WHO) (Henderson and
Sundaresan, 1982). The survey sample consists of 30 clusters
selected with probability proportional to population size. The
first household in each cluster is randomly chosen and, to
reduce survey costs, all subsequent households are selected
from neighboring households until at least seven childrenina

! This section is based on Boerma and Van Ginneken (1991).
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selected age group are identified. With this method, the level
of vaccination coverage can be estimated with a precision of
about 10 percent (Lemeshow et al., 1985).

The EPI cluster sample coverage surveys are carried out in
many countries. However, two concerns have been raised
regarding the reliability of the resulting coverage estimates:
the sample may be biased by overrepresentation of households
located near health facilities, and interviews are often
conducted by health workers, which may introduce an
additional bias.

National coverage estimates can also be based on routinely
reported data from the immunizing clinics. Data from these
health information systems, however, are rarely complete and
assumptions have to be made to estimate the coverage. In
addition, the denominator (number of children eligible for
vaccination) often has to be estimated from other sources,
such as population projections with census data. It is known
that censuses usually undercount young children.

The DHS surveys can be compared to official estimates of
vaccination coverage based on either of the two methods if the
period of the DHS survey coincides with the reference period
for estimates from other sources. Since the focus of most EPI
cluster coverage surveys is on children 12-23 months of age,
the comparison will be limited to this age group. As in EPI
cluster sample surveys, information on vaccinations given to
the child is copied from the child’s health card if it is
presented. In the EPI surveys, if no health card is presented,
the mother is usually asked to recall specific vaccinations.?

2In some DHS surveys, data on specific vaccinations were limited to children
for whom a health card was presented to the interviewer. For children without
a health card, the mother was asked whether the child had ever been vaccinat-
ed, but no data on specific vaccinations were asked. The procedure used to ob-
tain coverage estimates for the individual vaccines is outlined in Boerma et al:
(1990). This procedure was used for Botswana, Burundi, Egypt, Kenya, Ugan-
da, and Zimbabwe. In the other six DHS surveys in Table 4.7, mothers were
asked to recall specific vaccinations and this information was used with the
card data to obtain coverage estimates.



Table 4.10 presents coverage for BCG, three doses of DPTand
oral polio (OPV), and measles vaccinations for 12 countries
covered by DHS reports. The coverage estimates from six
countries with EPIcluster sample surveys are within an accept-
able range of the estimates made from the nationally represen-
tative samples of DHS surveys (Botswana, Kenya, Zimbabwe,
Sudan, Ghana, and Nigeria). Data based on facility reports are
much less consistentwith DHS results. In Tunisia and Uganda,
coverage estimates based on data reported by the health facil-

ities are in line with the estimates provided by the DHS for the
same period. In Bolivia, the reported coverage for 1988 ap-
pears to be much lower than the coverage found in the DHS
survey. In four other countries (Egypt, Ghana, Nigeria, and
Paraguay) DHS coverage rates are lower than vaccination
coverage rates based on health information system reports.

In sum, DHS estimates of vaccination coverage are generally
in the same range as coverage estimates based on the cluster

Table 4.10 Comparison of DHS and WHO data on immunization coverage among children 12-23 months (percentages)
Number of

Country Data Source® BCG DPT3 OPV3 Measles Children Remarks

Botswana DHS Aug - Dec 1988 95 88 86 87 615 Surveys in agreement with DHS
Survey 1987 99 86 88. 91 425
Survey 1990 98 92 89 87 NA

Kenya DHS Dec 1988 - May 1989 93 82 82 72 1315 Large survey agrees well with DHS
Survey 1987 86 75 75 60 2451

Zimbabwe DHS Sep 1988 - Jan 1989 94 86 86 79 630 Survey estimates close to DHS
Survey 1988 97 79 78 83 NA

Sudan DHS Nov 1989 - Jan 1990 76 60 61 61 1150 Survey in line with DHS, 1990

(Northern) Survey early 1989 67 53 53 57 1260 reported data appear over-
Reported data 1990 94 81 81 71 NA estimate

Ghana DHS Feb - May 1988 69 42 41 51 782 Survey data agree with DHS, but
Survey 1987 I 37 34 40 209 reported data overestimate BCG
Reported data 1988 94 45 b4 67 NA and measles

Nigeria DHS Apr - Oct 1990 63 36 36 48 1356 Survey 1989 in agreement with
Survey 1989 58 44 44 46 NA DHS, but reported data for 1990
Reported data 1990 96 57 57 54 NA are overestimation

Burundi DHS Apr - Jul 1987 77 55 57 59 663 Reported data are not consistent
Reported data 1987 84 69 45 55 NA with high DPT3 and low OPV3
Survey data 1989 53 47 49 39 NA

Bolivia DHS Feb-Jul 1988 55 28 38 58 1108 Reported data appear to under-
Reported data 1987-88 27 39 40 A NA estimate coverage, although
Reported data 1989 70 40 50 70 NA coverage may be increasing

Paraguay DHS Apr - May 1990 66 52 752 57 815 DHS in line with coverage year
Reported data 1990 90 78 76> 69 NA before, but 1990 reports over-
Reported data 1989 58 68 722 59 NA estimate coverage considerably

Egypt DHS Oct 1988 - Jan 1989 70 66 66 76 1593 Reported data appear serious over-
Reported data 1988 80 87 87 84 NA estimates, but DHS estimates also
Reported data 1989 83 90 90 93 NA difficult (see Boerma et al., 1990)

Tunisia DHS Jun - Oct 1988 95 88 88 78 759 Reported data in agreement with DHS
Reported data 1988 85 N 91 83 NA

Uganda DHS Sep 1988 - Jan 1989 70 38 38 49 946 Reported data in lLine with DHS
Reported data 1988 77 40 41 49 NA

1Reported data refers to information reported by facilities
Zopv2
NA = Not applicable

Sources: WHO (1989, 1990), Boerma et al. (1990), and DHS country reports.
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sample coverage surveys, while reported data from health facil-
ities often differ considerably from DHS estimates. The latter
situation is most likely due to inaccuracy in the estimates based
on routine reports.

48 CONCLUSIONS AND IMPLICATIONS

In general, DHS data appear to be a useful source of infor-
mation on child vaccination. For most of the surveys in the
period 1986-1990, data on specific vaccinations were not col-
lected from the mother if no card was presented, which compli-
cated estimation of national coverage levels. [This topic is ad-
dressed elsewhere (Boerma et al., 1990).] The accuracy of
mother’s recall of vaccinations is difficult to assess. Data from
7 of the 8 surveys suggest that coverage should be somewhat
lower among children with at least some vaccinations, but no
card seen, than among children with cards presented to the
interviewer. In the Sudan DHS, there is some evidence that
mothers tend to overreport vaccinations.
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A major problem is the low percentage of children for whom
a card could not be presented, even though the mother said she
had one. In seven countries, less than half of the cards reported
were actually seen, and in only 7 of 22 surveys were more than
70 percent of the cards actually presented to the interviewer.
Not showing the card is more common for older children, but
there appears to be no relationship between the relative birth
order of the child in the health section and card presentation
rates. Missing values were slightly more common for children
who were not the last birth, indicating poorer interviewer
performance, but the size of the absolute differences were
small in all surveys.

In the DHS-II core questionnaire, information on specific vac-
cinations is collected from the mother if no card is presented.
Further, if the card did not show all vaccinations the mother is
asked whether the child had received any additional vaccina-
tions. A final addition is that, if the mother had no card, she is
asked whether she ever had a health card for her child.
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Diarrhea and respiratory infections are among the leading
causes of death in childhood in developing countries. There-
fore, data on the prevalence of these illnesses and on the
health-treatment seeking behavior during episodes of illness
are important for health programs. In the first phase of the
Demographic and Health Surveys project (DHS-I, 1984-1990),
data on morbidity and treatment patterns were collected for all
living children under five years of age. Most surveys included
a question on diarrhea prevalence, and about half of the sur-
veys collected information on respiratory symptoms (cough,
difficult breathing) and fever.

Measuring disease prevalence (or incidence) in cross-sectional
surveys is difficult. Seasonality fluctuations and recall prob-
lems affect estimates of disease occurrence. In DHS, the pri-
mary objective of the section on morbidity was to assess treat-
ment patterns. Yet, this evaluation of the quality of morbidity
and treatment patterns focuses on prevalence data. Methods
to evaluate the quality of treatment data are not readily avail-
able, and there are more opportunities to assess the quality of
morbidity reporting. However, the quality of treatment data
depends to a large extent on the quality of the morbidity data.

The first part of this chapter is a review of the available DHS
information on diarrhea. The questions on the prevalence of
diarrhea are reviewed, followed by an assessment of the effect
of child fostering on morbidity reporting. The issue of over- or
underreporting of diarrhea within a two-week recall period is
addressed by examining the ratio of diarrhea in the last 24
hours versus diarrhea terminated within a two-week recall
period. In addition, the quality of reporting is evaluated by
comparing diarrhea prevalence rates with treatment rates. In
some surveys, a question on the duration of diarrhea was in-
cluded. The amount of heaping at one week is used to assess
the quality of these data. Evaluating the quality of diarrhea
treatment data cannot be done in detail since no methods are
available. The questions asked differ from survey to survey, and
the effects of their variability on treatment rates are assessed.
In addition, proportions with missing values will be taken into
account,

In the second part of this chapter, the quality of the data on fe-
ver and respiratory symptoms is evaluated. The approach is
similar to the one taken for diarrhea, but less extensive, since
fewer surveys included these topics and, if included, fewer
questions were asked on fever and respiratory symptoms.

52 DIARRHEA
521 Questions on Diarrhea Occurrence
The prevalence of diarrhea was determined by first asking the

mothers of all living children under the age of 5 years whether
the child had had diarrhea in the last 24 hours (Table 5.1). If

the answer was negative, the interviewer then asked whether
the child had had diarrhea during the last 2 weeks. No diarrhea
data were collected in Indonesia and in seven countries differ-
ent questions were asked. For example, the surveys in Mexico,
Ondo State (Nigeria), and Senegal only asked about diarrhea
in the last two weeks, in Liberia and Ecuador, the last four
weeks, and in Egypt, one week. In Bolivia, if the child had no
diarrhea in the last 24 hours, the mother was asked when the
child had diarrhea last.

In most surveys the judgement concerning what is an episode
of diarrhea was made by the respondent. However, in Zimbab-
we, a definition was provided to the respondent, i.e., at least
three stools a day, and in Ondo State, Nigeria the number of
stools on the worst day of the episode was asked. Mother’s
perception of whether the diarrhea was mild or severe was
used in Egypt and Uganda. In Bolivia, Egypt, and Sudan the
question was asked whether there was blood in the stools,
which would distinguish certain types of nonviral diarrhea
(e.g., shigellosis) from the acute, watery diarrhea.

In nine surveys, questions were asked about the duration of the
episode of diarrhea in the last two weeks. Such data are more
meaningful if a distinction is made between duration of
episodes that are still continuing (duration-to-date) and
duration of terminated episodes (completed duration). It was
not possible to make this distinction in Ondo State, Nigeria,
since there was no question on the presence of diarrhea in the
last 24 hours. In Botswana, Kenya, Sudan, and Uganda, data
were only collected for duration-to-date for current episodes
("How many days ago did it start?"). In Bolivia, Egypt, and
Guatemala, if diarrhea had stopped during the two weeks
before the survey mothers were also asked how many days the
episode had lasted (in Egypt the recall period was one week).

5.2.2 Don’t Know Responses Due to Child Fostering

Table 5.2 presents the percentages of children under five years
with missing responses and of mothers who did not know
whether they had had diarrhea in the last two weeks. Missing
values are observed for less than 1 percent of the children in all
but two countries: Mali (2 percent) and Trinidad and Tobago
(2 percent).

There is considerable variation in the percentage of don’t
know responses. They are rare in Egypt, Guatemala, Mexico,
Morocco, Sri Lanka, Sudan, and Tunisia (less than 1 percent),
but in seven countries they accounted for 3 or more percent of
the mothers. This problem is particularly common in Botswa-
na (12 percent), Liberia (9 percent), Uganda (8 percent),
Bolivia (8 percent), and Zimbabwe (7 percent).
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Table 5.1 Questions asked concerning diarrhea occurrence in children under five years of age,
Demographic and Health Surveys, 1985-1990

Diarrhea Diarrhea Duration

in last in last of
Country 24 Hours 2 Weeks Episode Severity/Type of Diarrhea
SUB-SAHARAN AFRICA
Botswana yes yes yes
Burundi yes yes no
Ghana yes yes no
Kenya yes yes yes
Liberia no 4 wks no
Mali yes yes no
Ondo State, Nigeria no yes yes N of stools
Senegal no yes no
Togo yes yes no
Uganda yes yes yes Mild or severe
Zimbabwe yes yes no Defined as at least 3 stools/day
NORTH AFRICA
Egypt yes 1 wk yes Mild or severe; blood in stool, etc.
Morocco yes yes no
Sudan yes yes yes Blood in stoot
Tunisia yes yes yes
ASIA
Indonesia no no no
Sri Lanka yes yes no
Thailand yes yes no
LATIN AMERICA/CARIBBEAN
Bolivia yes yes1 yes Blood in stool
Brazil yes yes no
Colombia yes yes no
Dominican Republic yes yes no
Ecuador no yes2 no
El Salvador no yes no
Guatemala yes yes yes
Mexico no yes no
Peru yes yes, 15 days no
Trinidad & Tobago yes yes no

1 wyhen was last diarrhea episode?”

Last births only.



Table 5.2 Percent of children under five years with missing or don’t know (DK) responses
for diarrhea in last two weeks and percent with don’t know responses, by
fostering status, Demographic and Health Surveys, 1985-1990
Percent Percent DK
Diarrhea in last 2 Weeks Usually Number
Not with If with If Not with of

Country DK Missing Mother Mother Mother Children
SUB-SAHARAN AFRICA
Botswana 11.8 0.7 15.4 1.0 71.2 3069
Burundi 1.2 0.3 0.8 0.6 67.7 3502
Ghana 2.3 0.8 4.2 0.3 48.7 3690
Kenya 1.0 0.8 2.4 0.5 22.2 6589
Liberia 8.6 0.4 11.3 0.7 70.3 4307
Mali 2.1 2.1 3.3 0.2 58.2 2905
Ondo State, Nigeria 1.9 0.0 4.0 0.0 45.1 3018
Senegal 4.7 0.1 5.7 0.9 66.7 3708
Togo 2.0 0.9 3.2 0.3 55.6 2803
Uganda 7.8 0.1 7.8 1.4 83.7 4373
Zimbabwe 7.0 0.4 6.8 1.2 87.0 3164
NORTH AFRICA
Egypt 0.0 0.3 0.2 0.0 0.0 8009
Morocco 0.4 0.6 0.9 0.3 10.2 5602
Sudan 0.9 0.4 0.7 0.7 22.0 6062
Tunisia 0.1 0.0 0.2 0.1 0.0 4250
ASIA
Sri Lanka 0. 0.7 1.2 0.3 7.4 3877
Thai land 2.0 0.4 2.7 0.3 62.2 3520
LATIN AMERICA/CARIBBEAN
Bolivia 7.7 0.2 0.9 7.5 30.9 5205
Brazil 1.8 0.2 2.7 0.1 65.4 3224
Colombia 1.6 0.5 2.6 0.2 52.9 2616
Dominican Republic 3.9 0.6 7.6 0.8 41.9 4105
Ecuador a 0.3 1796
EL Salvador a 0.3 b b b 3235
Guatemala 0.3 0.0 0.9 0.0 28.2 4230
Mexico 0.4 0.0 b b b 5316
Peru 1.3 0.0 1.3 0.7 45.9 2836
Trinidad & Tobago 1.0 1.7 3.5 0.4 15.9 1887

2 No code for don’t know.
No data on fostering

Child fostering is the most important reason for a lack of
mother’s knowledge about the health status of her child(ren),
as becomes evident from the last three columns of Table 5.2.
The majority of mothers whose children did not usually live
with them did not know whether their child(ren) had had diar-
rhea. The percentage of "don’t know" responses is low if the
child usually lives with the mother. For example, in Botswana
only about 1 percent of the mothers whose child usually stays
with them did not know whether the child had diarrhea in the
last two weeks before the survey, whereas if mother and child
were not usually together 71 percent did not know.

The only exception is Bolivia, where 8 percent of the mothers
did not know whether their child(ren) had had diarrhea in the
last two weeks, even though the child usually stayed with them.

In part, this may be due to the slightly different question asked
in Bolivia, i.e., if the child did not have diarrhea in the last 24
hours, when was the last episode? This question replaced the
more specific questions on diarrhea in the last two weeks. As
a result, 24 percent of all mothers said their child had never
been ill with diarrhea, and an additional 8 percent did not
know when the last episode occurred. It seems that this type of
open question does not lead to satisfactory data on diarrhea in
the last two weeks before the interview.

5.2.3 Duration of Diarrheal Episodes

Data on the duration of diarrhea among children withdiarrhea
in the 24 hours before the survey were collected for eight sur-
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Table 5.3 Percent missing values and don’t know (DK) responses among children under five years of age with diarrhea in
the last 24 hours, by number of days since onset of diarrhea, Demographic and Health Surveys, 1986-1990

Number of
Country Missing DK 0 1 2-5 6 7 8 9-12 13 14 15 16-20 >20 Total Children
Botswana 1.3 3.0 1.1 19.4 5.9 1.6 9.0 1.1 1.8 5 4.3 .0 5 1.6 100 128
Kenya 8.5 2.9 2.0 12.7 46.7 1.5 12.4 1.1 2.0 3 4.6 2 3 2.5 100 441
Uganda 0.6 2.6 4.8 11.7 47.4 3.1 7.1 0.6 3.2 4 5.5 .0 6 2.3 100 614
Egypt 0.0 10.4 4.1 54.6 9.1 18.8 .3 .3 0 .0 1.2 .9 4 100 543
Sudan 1.1 1.5 1.8 9.0 59.3 2.7 10.1% 3 6.8 1 50 3.4 1.2 2.2 100 1096
Tunisia 0.0 .0 10.4 66.5 2.7 11.1 b6 3.4 7 3.6 .0 0 100 442
Bolivia 0.0 1.4 4.0 15.7 55.1 3.0 11.1 b 2.3 0 2.3 1.5 2.7 100 807
Guatemala 0.0 - 2.1 14.3 52.4 2.3 4.6 9.0 4.4 0 1.6 6.0 1.1 241 100 435

- Dash indicates no response category.

veys (Table 5.3). Duration data may be important to assess the
extent to which chronic diarrhea is a problem.! Missing values
are seen to present a problem in Kenya, with 9 percent
missing. (Uganda is not included in Table 5.3, since the
duration data were not included in the standard recode data
file.) "Don’t know" responses were given for an additional 3
percent of the children with current diarrhea in Kenya and
Botswana. In three surveys (Egypt, Tunisia, and Guatemala)
there was no coding category for "don’t know."

Heaping at 7 days is common in all surveys except Guatemala,
where it occurs at 8 days. Heaping at 7 days most likely occurs
because many mothers responded that the diarrhea started 1
week ago. The percent using this response is moderate in most
surveys, typically 9-12 percent. In Egypt, heaping is rather
serious, with 19 percent of responses at 7 days, 9 percent at 6
days, and almost no cases starting more than one week ago.” In
all surveys, except Egypt, there appears to be a deficit at 0 days,
i.e., the day of the interview, which on the average is half a day.
New cases of diarrhea might not have been recognized as such
or might have been reported as having started one day ago.

The proportion of children having diarrhea for at least two
weeks varies from 2 percent in Botswana to 9 percent in
Guatemala. In all countries the proportion of children having
diarrhea for at least three weeks is considerably lower and
varies from none (Tunisia) to 3 percent in Bolivia.

! Chronic diarrhea usually is defined as diarrhea of at least two or three weeks
duration.

2 Intwo DHS surveys, Bolivia and Egypt, data on duration of ongoing episodes
of diarrhea as well as ending date and duration of terminated episodes were
collected. Daily prevalence and incidence of diarrhea can be calculaated
(Boerma et al., 1991a). In Bolivia, incidence declined considerably if the recall
period was longer than 2-3 days. In Egypt, there was a massive heap of cased
starting seven days before the survey, which actually led to increasing preva-
lence of diarrhea within the one-week period with peaking at seven days before
the survey and almost nothing thereafter, Such a pattern is very unlikely.
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For mothers it is difficult to recall the exact termination of
more distant episodes of diarrhea. In Bolivia and the experi-
mental DHS surveys in Peru and the Dominican Republic, an-
swers in weeks ago were recorded as such and not converted
into days by the interviewer. A significant proportion of wom-
en responded in terms of 1 or 2 weeks ago. What respondents
mean by 2 weeks ago may vary from culture to culture. Assum-
ing that responses of "2 weeks ago" refer to the period 11-17
days before the survey (1.5-2.5 weeks), diarrhea prevalence in
the last 2 weeks will be overestimated by about 2 to 7 per cent,
if all 2-week responses are included in the 2-week recall peri-
od. Studies with 1-week recall periods will have similar prob-
lems.

5.2.4 Current and Terminated Diarrheal Episodes

The prevalence data can be used to evaluate the quality of the
DHS data for diarrhea prevalence in both the last 24 hours and
in the remainder of the last two weeks. The ratio of the pro-
portions of children with diarrhea in the last 24 hours and in
the period 2-14 days before the survey is a valuable indicator
of data quality. In addition, as will be shown next, it is possible
to use this ratio to estimate the duration of diarrhea. In a pros-
pective study the 2-week prevalence (P,,) equals the sum of the
point prevalence (existing cases) at the beginning of the period
(P,) and the incidence during the remainder of the period (I,3).
For the retrospective data collected in DHS surveys, the diar-
rhea prevalence in the last 24 hours is equal to P, and the diar-
rhea cases that. terminated 2-14 days before the survey are
equalto I;, ifsteady-state conditions prevail. Under these con-
ditions (which implies constant prevalence and incidence dur-
ing the last month or so), the number of new occurrences is
equal to the number of terminated cases during the same
period (Kleinbaum et al.,, 1982). The duration of a diarrheal
episode (D) can be estimated from the relationship between
prevalence (P) and incidence (I) as follows:

P =1*D/(1 + I1*D) (Rothman, 1986)



which leads to P = I * D for rare conditions.

However, diarrhea is not a rare condition among children in
many developing countries. Thus,

D = P/1* (1/(1-P)), which for this study can be written as:

D =P, /(1 *(1-Py)
P, /((1y/13) *(1-Py))

=13*Py/(In* (1-Py).

It

The ratio of diarrhea prevalence in the last 24 hours to diar-
rhea terminated at days 2-14 before the interview will be refer-
red to as the CT ratio (Current/Terminated = P;/I).

The prevalence of diarrhea among children under five years for
the two weeks preceding the survey varied from less than 10

percent in Trinidad and Tobago and Sri Lanka to well over 30
percent in Mali and Peru (Table 5.4). The CT ratio varied con-
siderably between the countries, from 0.51 in Trinidad and
Tobago to 1.65 in Guatemala. Mean durations reported by lon-
gitudinal studies of diarrhea in children are usually on the
order of 5-6 days (Black et al., 1989, Snyder and Merson,
1982). These correspond to CT ratios of less than 0.50. Only
two surveys (Sri Lanka and Trinidad and Tobago)are less than
0.60, which corresponds to a calculated duration of diarrheal
episodes of about 7 days. Brazil, Botswana, Thailand, and
Zimbabwe have calculated durations from 8 to 11 days. All
other countries have calculated durations of 12 days or more,
and Guatemala, Mali, Morocco, Sudan, and Uganda are even
over 20 days. Therefore, most surveys show durations of
diarrhea that are too long in comparison with the 5-6 days
found in epidemiological studies.

Table 5.4 Diarrhea prevalence for the two weeks preceding the survey
(last 24 hours, 2-14 days before survey, and total), ratio of
diarrhea in last 24 hours to diarrhea 2-14 days ago (CT ratio),
and indirect estimate of duration of diarrhea episodes
(weighted data) among children 1-59 months of age, Demographic
and Health Surveys, 1986-1990

Percent with Diarrhea

Last Total Estimated Number

24 2-14 Last 2 Duration of
Country Hours  Days Weeks CT Ratio (days) Children
SUB-SAHARAN AFRICA
Botswana 4.8 6.5 11.3 0.74 10.1 2648
Burundi 8.4 9.2 17.6 0.91 13.0 3403
Ghana 13.9  13.1 27.0 1.06 16.0 3529
Kenya 6.8 6.2 13.0 1.10 15.3 6390
Mali 20.2  15.7 35.9 1.29 21.0 2736
Togo 14.6 15.7 30.3 0.93 14.2 2688
Uganda 15.4 11.0 26.4 1.40 21.5 3984
Zimbabwe 9.5 11.8 21.3 0.81 11.6 2906
NORTH AFRICA
Morocco 17.7  11. 29.1 1.55 24.5 5505
Sudan 18.5 12.1 30.6 1.53 24.4 5885
Tunisia 10.5 10.2 20.7 1.03 15.0 4208
ASIA
Sri Lanka 2.2 3.8 6.0 0.58 7.7 3820
Thailand 6.3 9.8 16.1 0.64 8.9 3416
LATIN AMERICA/CARlBBEAN
Bolivia - 16.9  13.6 30.5 1.24 19.4 4753
Brazil 7.6 9.6 17.2 0.79 1.1 3141
Colombia 10.0 9.2 19.2 1.09 15.7 2527
Dominican Rep. 14.3  12.0 26.3 1.19 18.1 3878
Guatemala 10.4 6.3 16.7 1.65 24.0 4170
Peru 16.6 16.0 32.6 1.04 15.8 2778
Trinidad & Tobago 2.1 4.1 6.2 0.51 6.8 1819
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Recall errors may vary by the educational characteristics of the
respondent. For example, illiterate mothers may have been
more likely to misinterpret (extend) the 24-hour recall period,
includingdiarrhea episodes thatended more than 24 hours ago
in their answers to the first survey question on diarrhea and
resulting in a higher CT ratio. Underreporting may also be
morecommon among illiterate mothers. Table 5.5 presents the
CT ratio by mother’s level of education for children 6-35
months. This age group was selected because the CT ratio
tended to be higher for children under 6 months and lower for
children 36-59 months, compared with children age 6-35
months. In 15 of 18 countries women with no education had
higher CT ratios than women with primary education; in 11 of
15 surveys women with secondary education had lower CT ra-
tios than women with no education. There is no consistent dif-
ference between primary and secondary education. The coun-
tries for which the inverse relationship between CT ratio and
mother’s level of education are most apparent are Dominican
Republic, Guatemala, Kenya, Sudan, Togo, and Zimbabwe.

Table 5.5 CT Ratio by mother’s level of education among
children 6-35 months, Demographic and Health
Surveys, 1986-1990

Primary Secondary Schooling
Country None Schooling or More
SUB-SAHARAN AFRICA
Botswana 0.44 1.27 0.60
Burundi 0.91 0.72 S
Ghana 1.22 0.9 .
Kenya 1.47 1.07 0.75
Mali 1.37 1.48 v
Togo 1.1 0.%94 0.63
Uganda 1.35 1.28 1.54
Zimbabwe 0.89 0.73 0.66
NORTH AFRICA
Morocco 1.62 1.05 1.79
Sudan 1.78 1.28 1.13
Tunisia 1.02 1.36 48
ASIA
Sri Lanka 0.68 0.38 0.63
Thailand 0.71 0.62 0.84
LATIN AMERICA/CARIBBEAN
Bolivia 1.57 1.18 1.44
Brazil 0.95 0.77 0.86
Colombia S 1.12 1.02
Dominican Rep. 3.17 1.30 0.95
Guatemala 1.78 1.43 0.60
Peru 1.57 1.07 1.10
Trinidad & Tobago - 0.47 0.55

- Dash implies N < 100.

The high CT ratio might have been caused by serious under-
reporting of diarrhea cases that terminated 2-14 days before
the interview. Additional evidence of omission of terminated
cases of diarrhea was found in the Bolivia DHS survey: data on
daily prevalence and incidence of diarrheawithin the two-week
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recall period showed a rapid decline for the period more than
2-3 days before the interview (Boerma et al., 1991a). The de-
cline in prevalence in the Bolivia DHS survey is larger than
that observed instudies in Guatemala (Martorell et al., 1976),
Bangladesh (Alam et al., 1989), and Ethiopia (Freij and Wall,
1977).

Another possible explanation for the high CT ratios is over-
reporting of current/recent diarrhea, as was also observed in
Ethiopia (Freij and Wall, 1977). There may be a tendency to
report diarrhea that ceased recently (but more than 24 hours
ago) as diarrhea cases in the last 24 hours, perhaps because the
mother was unsure if the diarrhea has ended or if she believed
that treatment would be provided. Such a misstatement of oc-
currence of events is more likely if the reference period of 24
hours before the interview is not well understood by the re-
spondent. This may be reflected by the fact that in about half
of the countries the CT ratio was much higher for women with-
out formal education. The relatively high proportion of diar-
rhea cases reported by these women in the last 24 hours might
be due to difficulty in interpreting specific time periods. It is
noted that part of the difference could be genuine: chronic
diarrhea could very well be more common among children of
illiterate mothers.

5.2.5 Diarrhea Case Management Questions

Table 5.6 provides a summary of the main questions on
diarrhea case management. In 11 surveys the mother was
specifically asked whether she continued breastfeeding during
diarrhea. Questions concerning the amount of fluids and solids
given to the child during the diarrhea episode were asked in 17
surveys (Peru only about solids). In 10 of these 17 surveys, it
was specifically asked whether the mother increased or de-
creased the amount of fluids and solids. In seven Surveys, no
specific questions were asked, but the fluid and feeding prac-
tices were coding categories of a question on what the mother
did to treat the diarrhea.

In all surveys except for Ecuador, questions were posed about
the use of solutions of prepacked oral rehydration salts (ORS
solution) and recommended home-made solutions (mostly a
sugar- and salt-water solution). In Zimbabwe, only home
solution use was included, since the national health policydoes
not promote ORS packet use. Three surveys did not ask about
home solution. Specific questions on both ORS and home
solutions were asked in five countries, while in nine surveys
ORS but not home solution use was probed and included as a
coding category in a general question on what was done to
treat the diarrhea. In another eight surveys both ORS and
home solution use were part of an open question. In addition,
most surveys had coding categories for injection, antibiotics,
other drugs, and traditional remedies.



Table 5.6 Questions on case management of diarrhea in children under five years of age,
Demographic and Health Surveys, 1986-1990

Breast-  Fluids Solids ORSY/Home ORS/Home

feeding More/ More/ Solution” Solution Taken What
Country Continued Less Less Given Quantity Where Treatment
SUB-SAHARAN AFRICA
Botswana yes yes yes yes yes yes yes
Burundi yes yes yes yes yes
Ghana yes yes yes yes yes
Kenya yes yes yes yes yes yes yes
Liberia yesh yes
Mali yes“ yes7 yes
Ondo State, Nigeria yes yes yesa yes7 yes
Senegal yesA yes7 yes
Togo yes5 yes7 yes
Uganda yes yes yes yes4 yes yes yes
Zimbabwe yes sss* yes
NORTH AFRICA
Egypt yes yes yes ORS yes yes yes
Morocco yes5 yes yes
Sudan yes yes yes yes yes yes
Tunisia yes yes yes ors* yes yes
ASIA
Sri Lanka yes yesh yes“ yes5 yes yes
Thailand yesh yes yes5 yes6 yes
LATIN AMERICA & CARIBBEAN
Bolivia yes yes yes yes yes yes
Brazil yesA yes yes
Colombia yesh yesh yes yes yes
Dominican Rep yes yes yes yes yes
Ecuador
El Salvador yes yes yes
Guatemala yes yes yes yes yes yes yes
Mexico yes yes
Peru yes yes yes4 yes6 yes
Trinidad and Tobago yes4 yesh yes yes6 yes

lors = Prepackaged oral rehydration salts.

%iome-made solution from measured amounts of sugar, salt, and water and other recommended home fluids.
31ncludes drug treatments, traditional remedies and others.

The subject was part of an open question.

SRS packets use was probed, but home-made solutions was part of an open question.
Srraditional health services use not included as coding category.
"Health facilities part of a question on what was done to treat the diarrhea.

In most surveys the mother was asked where she took her child
with diarrhea. In six surveys there was no coding category for
traditional medical practitioners. Infive surveys, the utilization
ofhealth facilities was not asked specifically and there was only
part of a general question on what was done to treat the diar-
rhea. Finally, almost all surveys included a question on the
kind of treatment given, including use of drugs.

The way in which the question was asked impacts the results
greatly, as was shown in Boerma et al. (1991b). In particular,
the earlier DHS-I surveys differ from the later surveys. In
DHS-IT all diarrhea case management issues are asked for
specifically.

Missing values and don’t know responses are rare for the
diarrhea case management questions (data not shown), and do
not present a problem for the analysis.

5.2.6 Prevalence and Treatment

In Figure 5.1 the proportion of children with diarrhea taken to
a medical facility is plotted against the level of diarrhea
prevalence. There is a fairly consistent relationship between
the two variables: the higher the level of diarrhea prevalence
ina country, the lower the percentage visiting a medical facility
(R* = 0.46, for 22 surveys).
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Figure 5.1

Two-week diarrhea prevalence among all children 1-59 months by percentage taken to health facility among children

with diarrhea, Demographic and Health Surveys, 1986-1989
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Two explanations can be proposed. First, the relationship may
be an effect of a common cause. A country with a poor overall
development level has, for example, inadequate water supply
and poor hygienic conditions for the majority of the popula-
tion and diarrhea is very common. Similarly, retarded develop-
ment has led to a poor health services infrastructure and thus
services are not available to most sick children. The second,
more tentative, explanation may be that there are different re-
porting tendencies, which vary between countries and cultures.
In countries with high levels of diarrhea, larger numbers ofless
severe cases are reported, as suggested by the lower levels of
medical services utilization. The DHS data certainly do not
provide support to the hypothesis that in populations where
diarrhea is very common, mothers are less likely to report mild
episodes (in this case the decline of the regression line in
Figure 5.1 would be much smaller). These observations also
suggest that reportingof diarrhea may obscure results on treat-
ment practices, which cannotbe considered independent of the
quality of morbidity reporting.

5.2.7 Treatment by Duration

The primary aim of the questions on diarrhea in the DHS sur-
veys, however, is to assess treatment patterns. As in most other
studies a recall period of two weeks was selected; this time is
considered to offer the best balance between the quality of in-
formation that can be obtained on treatment (best for current
or very recent illness) and the representativeness of that treat-
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ment information (possibly best for recent, but not current,
episodes). In addition, sample size considerations play a role.
Selection of a two-week recall period implies that treatment
patterns are assessed jointly for a mixed group of sick children:
diarrhea that has a) terminated, b) just started, and c) been
present for a while and still continues. Elsewhere, DHS data
have shown that there are no major differences in treatment
patterns for children with terminated diarrhea and those with
current diarrhea of at least two days duration (Boerma et al,,
1991a). Both could be used to evaluate treatment practices.
However, the treatment patterns for children with current
diarrhea of less than 2 days duration differ and can be analyzed
separately to assess home practices in the early stages of diar-
rhea. It should also be taken into account that there appears to
be underreporting of diarrhea in the first 1-2 days of illness, as
was shown for five DHS countries (Boerma et al., 1991a). This
may be a recognition problem (by the mother), which has
implications for health programs: if the diarrhea is not recog-
nized as an illness it will not be treated as such.

5.2.8 External Comparison

An extensive comparison of data on diarrhea occurrence in
demographic and epidemiological surveys has been done by
Boermaand Van Ginneken (1992). Reviewingepidemiological
surveys on diarrhea, the authors showed that a consistent defi-
nition of diarrhea was lacking. Different definitions were used
in several epidemiological surveys, and this had considerable



impact on the resulting diarrhea incidence, prevalence, and
duration. Moreover, epidemiological studies tend to concen-
trate on small populations, which are usually at a higher risk
ofdiarrhea (e.g., urban poor). Therefore,comparing epidemio-
logical and DHS survey data has to be done cautiously. In gen-
eral, it was found that levels of diarrhea prevalence obtained
in the DHS surveys are in the same (wide) range as prevalences
reported in longitudinal epidemiological studies. Prevalence
of diarrhea in the past 24 hours tends to be higher in DHS
than in the epidemiological studies.

53 RESPIRATORY ILLNESS AND FEVER

Questions on the presence of respiratory symptoms and fever
were not asked in all surveys. Respiratory symptoms were
asked in 15 surveys, of which 10 are in sub-Saharan Africa (Ta-
ble 5.7). There was considerable variability in the type of ques-

tions, which complicates comparability of results. The refer-
ence period was four weeks for most surveys and two weeks in
Sudan and Togo. In Bolivia, the mother was asked whether the
child had a cough in the last 24 hours. If not, she was asked
when was the last time the child had had a cough and the
response was recorded in days, weeks, or months ago. In
Ecuador, the mother was only asked about the prevalence of
a cough. In eight surveys, the prevalence of either (severe)
cough or breathing difficulties was recorded, and in twosurveys
only breathing difficulties were asked for (Mali and Togo). In
four countries (Bolivia, Egypt, Sudan, and Zimbabwe) it is
possible to distinguish "cough only" from "cough with difficult
breathing."

The main objective of these questions on the prevalence of res-
piratory symptoms is to assess treatment practices of children
who havesymptoms of acute lower respiratory infection (most-
ly pneumonia). Key symptoms of pneumonia are cough, rapid

Table 5.7 Questions asked on prevalence of respiratory symptoms and fever and related treatment practices,

Demographic and Health Surveys, 1986-1990

Fever
Where What in Last Where What

Country Respiratory Illness Symptoms in Last 4 Weeks Taken Given 4 Weeks  Taken Given
SUB-SAHARAN AFRICA
Botswana Severe cough or difficult or rapid breathing yes yes yes yes yes
Burundi Severe cough, rapid or difficult breathing yes yes yes yes yes
Ghana Severe cough or difficult or rapid breathing yes yes yes yes yes
Kenya Severe cough or difficult or rapid breathing yes yes yes yes
Liberia Cough or difficult breathing yes yes yes
Mali Difficult breathing yes® yes yes yes® yes
ondo State,Nigeria Severe coughing and/or difficult breathing yes yes yes
Senegal b
Togo Difficult or rapid breathing; last 2 weeks yes yes® yes
Uganda Severe cough or difficult or rapid breathing yes yes yes yes yes
Zimbabuwe Cough; fast/difficult breathing; noisy breath- yes yes yes yes yes

ing; blocked/runny nose; sore throat; earache
NORTH AFRICA
Egypt Cough; difficulty breathing during cough yes
Sudan Cough; faster than normal breathing during cough yes yes yes® yes yes
LATIN AMERICA/CARIBBEAN
Bolivia Cough; difficult breathing during cough; yes yes

rapid breathing during cough
Colombia Severe cough or difficult or rapid breathing

(only for last births) yes yes yes yes yes
Ecuador Cough (last births only)

2 The subject was part of an open question

Survey included question on malaria during the last cold season (08-6 months before the survey)

¢ Reference period last two weeks
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breathing, and fever, but all symptoms are not necessarily
present, especially in young children. If the mother reports the
presence of cough with difficult or rapid breathing, the child
should be seen by a health worker to be evaluated for pneumo-
nia (and treated). In some studies the presence of fever further
enhanced the specificity of the diagnosis (e.g., Kalter et al.,
1990).

The type of questions used strongly influenced the results on
the prevalence of respiratory illness, and great variation can be
observed (Boerma etal., 1991b). Questions on cough and diffi-
cult or rapid breathing were only asked separately for children
in Bolivia, Egypt, Sudan, and Zimbabwe. In the DHS-II sur-
veysseparate questions are asked about cough, difficult breath-
ing, and fever.

Twelve countries, in which malaria was considered a public
health problem, included a question on the prevalence of fever
in the last four weeks. In two others, Sudan and Togo, the
reference period was two weeks. In Senegal, the survey did not
include a question on fever, but mothers were asked whether
the child had malaria during the last cold season (0-6 months
before the survey).

If the child had had cough and/or breathing difficulties or fever
in the last four weeks, a question on where the child had been
taken for treatment and what treatment had been given was
asked. The quality of the data on type of treatment received
cannot be evaluated adequately, partly because of the great
variation in the questions used between countries and partly
because of the nature of the questions. The results depend en-

Table 5.8

tirely on the mother’s ability to recall the type of medicines
given to her child. In some instances the distinct features of the
medicine, e.g., an ORS packet or an injection (although the
mother may not know what medicine is given) allow a reason-
able recall. It becomes much more difficult when the mother
has to recall what kind of syrup or pills her child has received.
Color and taste may help to distinguish whether the syrup is
cough, antibiotic, or chloroquin, but in many cases the identity
mayremain unknown. Cross-sectionalsurveys are probably not
the best way to collect such data, and health facility exit surveys
may provide more reliable information about those whovisited
a health clinic. However, the question on where the sick child
was taken provides important information, which can be col-
lected in cross-sectional surveys that use a short recall period.

Missing vatues and don’t know responses for the questions on
prevalence of cough (or difficult breathing), fever, and diar-
rhea are shown in Table 5.8. Missing values do not present a
problem and are consistent for the three symptoms. Regarding
don’t know responses, one may have anticipated higher levels
for respiratory symptoms and fever, since the recall period for
these symptoms was four weeks in most surveys, as opposed to
two weeks for diarrhea. This does not turn out to be the case.
In fact, don’t know responses were somewhat less common for
cough and fever than for diarrhea in most surveys, perhaps
indicating that diarrhea occurrence is more difficult to assess
for mothers. The difference is most marked for Bolivia, Bot-
swana, Uganda, and Zimbabwe. It can also be speculated that
some interviewers might have tended to avoid the larger
number of additional diarrhea case management questions by
using don’t know.

Don’t know responses and missing values for respiratory symptoms, fever,

and diarrhea among children under five years of age, Demographic and

Health Surveys, 1986-1990

Don’t Know Missing

Resp. Resp.

Symptom Fever Diarrhea Symptom  Fever Diarrhea
SUB-SAHARAN AFRICA
Botswana 8.6 8.6 1.8 0.5 0.5 0.7
Burundi 0.7 0.8 1.2 0.2 0.2 0.3
Ghana 2.0 2.1 2.3 0.8 0.8 0.8
Kenya 1.0 0.6 1.0 0.9 0.8 0.8
Liberia 8.5 8.9 8.6 0.3 0.3 0.4
Mali 2.5 1.9 2.1 1.9 1.9 2.1
ondo 1.9 1.9 1.9 0.1 0.1 0.0
Togo 1.6 1.7 2.0 0.7 0.8 0.9
Uganda 5.9 6.3 7.8 0.0 0.0 0.1
Zimbabwe 5.8 5.9 7.0 0.5 0.8 0.4
NORTH AFRICA
Egypt 0.6 0.3 0.2 0.3
Sudan 0.4 0.5 0.4 0.1 0.1 0.4
LATIN AMERICA/CARIBBEAN
Bolivia 5.1 7.7 0.2
Colombia 0.7 0.7 0.5 0.2 0.2 0.5
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As with diarrhea, don’t know responses for respiratory symp-
toms and fever were common in countries with high levels of
fostering: Bolivia, Botswana, Liberia, Uganda, and Zimbabwe.
In Bolivia, an open question was asked about when the child
was ill with a cough the last time, if there had been no
coughing in the last 24 hours. In addition to 5 percent re-
sponding don’t know, 20 percent of the mothers said the child
never had been sick with coughing. Interestingly, the propor-
tion of women responding don’t know to the diarrhea question
is considerably higher in Bolivia: 8 percent. This difference
may be due to differential recall for diarrhea and cough by
mothers, but interviewer’s errors are certainly a possibility.

Boerma and Van Ginneken (1992) compared data on respira-
tory illness occurrence in longitudinal epidemiological and
cross-sectional demographic surveys. Their results show that
the DHS surveys do have considerably higher prevalence of
cough with difficult breathing than the pneumonia incidence/
prevalence figures reported in epidemiological studies. The
current questions on the prevalence of cough with difficult
breathing (possibly with fever) appear to be the best approach
to make the diagnosis of possible pneumonia based on inter-
views in DHS-type surveys. However, the specificity of these
symptoms is low, and the estimates of pneumonia prevalence
based on interviews are too high.

Data on fever prevalence in DHS surveys cannot be compared
with other surveys, since very few data are available on fever
prevalence outside the DHS surveys. Furthermore, fever is a
very nonspecific symptom that can occur in conjunction with
many infectious diseases.

54 CONCLUSION AND IMPLICATIONS

Morbidity is difficult to measure in a survey because it is
subject to the respondent’s bias. In DHS-I surveys, diarrhea
prevalence in the last two weeks appeared to be in an accep-
table range, but morbidity in the last 24 hours was over-
reported. This may partly be due to the order in which the
diarrhea questions were posed: the 24-hour question was asked
before the more general question, In DHS II, the order of the
questions was changed, with the more general question being
asked first.

Regarding respiratory illness, there is more variation in the
questions on the symptoms used in the various DHS surveys
than with the questions on diarrhea. This variation is partly
responsible for the considerable differences in morbidity levels
found in these surveys. In the second phase of DHS more stan-
dardized questions on respiratory infections are asked (on
cough and difficult /rapidbreathing), and indeed appear to lead
to more consistent results.

The analysis of morbidity data by mother’s education and in
relation to reported treatment patterns also suggested re-
porting biases by education and other variables. Possibly,
questions on the severity of illness might give a less biased
reporting of diarrhea and a more useful assessment of treat-
ment patterns. Concerning diarrhea, a question on the number
of stools on the worst day of the episode or even the mother’s
subjective classification of the severity may be useful. Most
DHS-I surveys, however, did not include such questions.

The analysis of the morbidity data in 27 DHS surveys shows
that there are very few missing values, and with a few excep-
tions, small percentages of "don’t know" responses. Insofar as
there are "don’t know" replies, they frequently occur in cases
where the child was not living with the mother. These cases
should be excluded from the analysis of morbidity data. [Note:
DHS country reports always use all children in the denomi-
nator, including missing values and don’t know responses.]

In eight surveys questions were asked on the duration of
diarrhea episodes. Our analysis of these data shows several
irregularities in distributions of replies, in particular heaping
on durations of seven days. This limits the accuracy of this type
of information. The primary use of the duration data is in the
analysis of treatment data. Children who had either very short
episodes or diarrhea that has just started (e.g., one day ago)
could be excluded from the analysis of treatment data. On the
other hand, it was shown that the effects of excluding very
short episodes on treatment data for all cases in the last two
weeks are limited. In DHS-II surveys, all morbidity questions
(diarrhea and cough/difficultbreathing) included aquestion on
duration of the episode.

The recall of treatment patterns shows very few "don’t know"
answers, even though one would expect that the mother, in
several instances, would not know what type of treatment
(medicine) was given by the health worker. The reliability of
data on the type of drug may therefore be questioned, but no
method is available to assess the quality of such responses in
cross-sectional surveys. The best evaluation of treatment
practices in health facilities is probably an exit survey at a
health facility (interviewing the mothers immediately after
leaving the health facility and examining their records),
complemented by survey data on the proportion of children
with diarrhea or other symptoms that use health facilities. In
the DHS-II core questionnaire, questions are asked about
whether help was sought during the child’s illness, where it was
sought, and what type of treatment was given. Since, unlike in
DHS-], these questions were asked in the same way in most
DHS-II surveys, a more detailed evaluation may be done and
the utility of the questions on the type of treatment recalled by
the mother can be more critically assessed.
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DHS-I surveys collected information on various aspects of
breastfeeding practices, such as duration, frequency and tim-
ing, supplementation with liquids and solids and the use of
bottles for feeding. Information on the duration of breast-
feeding is collected in two ways. First, the respondent is asked
whether she was still breastfeeding her most recent child at the
time of the survey (current status). Second, retrospective
information on the duration of breastfeeding is collected for
children who are no longer breastfed.

Based on evaluation of World Fertility Survey and other data,
it has been known that reported durations of breastfeeding are
subject to several types of errors, including number preference
for "round" durations, such as multiples of six months, and
overstatement, ie., breastfeeding durations longer than
interbirth intervals and greater than ages at death or current
ages. Understatement is also likely to occur in retrospective
duration reports but its extent is difficult to ascertain directly.
Because of the substantial amount of error that has been docu-
mented, the DHS program has elected to utilize only the cur-
rent status report of breastfeeding in the survey reports. Using
only the proportions of children currently breastfeeding canbe
calculated (Lesthaeghe and Page, 1980). Additionally, using
just the number of children currently breastfeeding and the
average monthly number of births, a prevalence-incidence
mean duration can be calculated (Mosley et al., 1982). Because
of the recognized errors in duration recall, the latter current-
status-based measure of duration was used for the DHS-I
reports. For the DHS-II reports, all three current-status-based
measures of duration were reported, the median duration
being the preferred measure for reasons noted below.

If sufficiently accurate, retrospective information on duration
of breastfeeding can be used to estimate the effects of breast-
feeding on child health and survival. Recall data on breast-
feeding are also increasingly used in rapid epidemiological
methods, such as case control studies (Huttly et al., 1990). For
both these reasons, it is useful to evaluate the quality of the
recall duration data collected in the DHS-I surveys.

In the DHS-I surveys, data on the use of supplements for
breastfed children in the 24 hours preceding the interview and
on the frequency of daytime and nighttime breastfeeding were
also collected.

Our evaluation of the quality of the breastfeeding data in
DHS-I surveys conducted in the period 1986-1990 focuses pri-
marily on breastfeeding duration data. First, the questions
used to obtain information on breastfeeding and supplement-
ary feeding will be reviewed. Then, the various methods of cal-
culating breastfeeding indicators will be compared, focusing on
measures based on both current status and retrospective data.
The quality of the data obtained is analyzed by looking at the
frequency of occurrence of missing and inconsistent values,
heaping of responses, and overlap of lactation and gestation.

In the final section, data on supplementary feeding and breast-
feeding frequency are analyzed.

6.1 QUESTIONNAIRE

Information was obtained regarding breastfeeding behavior for
all the respondent’s children born in the five years preceding
the survey. For each child the respondent was asked if the child
was ever breastfed, and if so, for how long. The questionnaire
structure assumed that only the lastborn child could still be
breastfed at the time of the survey. The questions asked in each
survey are summarized in Table 6.1.

For children who were still breastfed at the time of the survey,
questions were asked about liquids and foods given during the
24 hours preceding the survey. The DHS-I core questionnaire
asked about: water, juice, powdered milk, cow’s or goat’s milk,
other liquids, and solid or mushy food. For the surveys in many
countries these questions were modified so that specific foods
and liquids commonly used for infants and young children
were asked about. In most instances, these country-specific
questions can easily be translated into one of the standard cat-
egories. However, occasionally this is not possible, e.g, in
Uganda a combined question was asked on whether the child
had been given "any other liquids, or solid or mushy food." In
this case it is not possible to know whether the child received
"other liquids" or "solid/mushyfood" or both. Finally, for any
breastfed child given anything to eat or drink (other than
breastmilk) during the 24 hours before the interview, the
mother was asked whether any of these had been given in a
bottle with a nipple.

Although the DHS-I questionnaires inquired about the child’s
food intake during the 24 hours preceding the survey, the
mother was not asked whether these foods and liquids were
given regularly. Information was also rot collected to deter-
mine if a child sometimes, though not every day, received any-
thing other than breastmilk. Hence, an individual child cannot
be classified with complete certainty as exclusively breastfed.
Therefore, DHS data most likely present an underestimate of
the proportion of infants receiving other foods and an over-
estimate of the proportion exclusively breastfed. If the child
sometimes received ritual foods, e.g., honey or sugar water, but
not in the last 24 hours before the interview, he or she should
be classified as "almost exclusively" breastfed. In a few DHS-I
surveys, mothers were asked to recall the age when breast-
feeding was supplemented by other liquids or solids on aregu-
lar basis.

DHS-I countries for which the appropriate data were not
available were excluded from these analyses. For example, in
the Guatemala survey no questions were asked about foods
and liquids given to the child nor about the use of a feeding
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Table 6.1 Summary of feeding questions used in DHS-I
Breastfeeding (for all births Number Supplements for Lastborn in Last 24 Hours
in the last 5 years) of
Breast-
why Why feed- Plain Powdered Cow/Goat Other Solid
Ever Never Duration Stop ings Water Juice Milk Mitk Liquid Mushy Bottle
SUB-SAHARAN AFRICA
Botswana + + + + + + + + + + + +
Burundi + + + + + + + + + + +
Ghana + + + + + + + + + + +
Kenya + + + + + + + + + + + +
Liberia a + + + + + + + +
Mali + + + + + + + + + +
Ondo + + + + + + + + + + + +
Senegal + a + + + + + + + + + +
Togo + + + + + + + + + +
Uganda + + + + + + + + + b b +
Z imbabue + + + + + + + + + + + +
NORTH AFRICA
Egypt + + + + + + + + + + + +
Morocco + + + + + + + + + + +
Sudan + + + + + + + + + + + +
Tunisia + + + + + + + + + +
ASIA
Indonesia + + + + + + b +
Sri Lanka + + + + + + + + + + + +
Thailand + + + + + + + + + +
LATIN AMERICA/CARIBBEAN
Bolivia + + + + + + + + + + + +
Brazil a a * + + + + + + +
Colombia + + + + + + + + + +
Dominican + + + + + + + + + +
Ecuador + + + + + + + + + +
Guatemala + + + a
Mexico + + + + + + + + + +
Peru + + + + + + + + + +
Trinidad + + + + + + + + + + + +

2 Asked for last birth only.

Implies both supplements were not asked separately but were put together.

bottle. The feeding questions in the Egypt questionnaire
differed from those asked elsewhere. In Liberia the "ever-
breastfed" question was only asked in reference to the lastborn
child and the duration of breastfeeding was not determined.
Data from El Salvador were not included because of incom-
parability with those from the other countries. No question
was asked about bottle feeding in Indonesia.

In a number of surveys questions were asked about the reasons
for never breastfeeding and for termination of breastfeeding.
In addition, the number of nighttime and daytime feedings
were asked for currently breastfed children.

6.2 CURRENT STATUS VERSUS
RETROSPECTIVE DATA

The importance of specifying how the median or mean dura-
tion of breastfeeding is calculated has been shown in several
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studies (Trussell et al., 1992; Sommerfelt et al., 1991). It does
make a critical difference whether the estimate is based on cur-
rent status data or retrospective life table data, whether only
living children or also deceased children are included, whether
never breastfed children are included, and whether the sample
is based on the last birth only or on all births within a specified
period of time.

Both measures based on current breastfeeding status and mea-
sures using retrospective information on age at weaning have
advantages and disadvantages (Trussell etal., 1992). The main
source of bias for current status information is the reporting of
children’s ages (or dates of birth); retrospective reports of
breastfeeding duration have several problems. The marked
heaping of breastfeeding duration data on multiples of six
months in retrospective surveys has been noted in severalstud-
ies (Ferry, 1981, Lesthaeghe and Page, 1980). Re-interview
surveys in Malaysia (Haaga, 1988) and Brazil (Huttly et al,,
1990) have found inconsistencies between the answers in sub-



sequent survey rounds. In Malaysia, ever breastfed and dura-
tion of breastfeeding results were fairly consistent between
subsequent survey rounds, but supplementary feeding data
were less accurate. In Brazil, where prolonged breastfeeding is
rare, about 30 percent of the cases were considered misclassi-
fied in subsequent survey rounds (1 and 3 years after the base-
line interview). Both studies pointed to the possibility of dif-
ferential biases by socioeconomic status, which could either
obscure or over-emphasize genuine breastfeeding differences.
In Malaysia, respondents had a lower digit preference if they
had at leastsecondary education. Rural residents gaveless reli-
able answers, even after controlling for education. The possi-
bility of digit preference also increased with the length of the
recall period, but this effect was smaller than the effect of edu-
cation and residence (and ethnicity). In Brazil, overreporting
of breastfeeding durations was more common among women
of higher socioeconomic status.

A disadvantage of current status measures is the larger samp-
lingvariability compared with measures based on retrospective
data. For instance, the proportion not breastfeeding may be
higher among four-month-old infants than among five-month-
old infants. Often, there is no monotonic decrease in breast-
feeding with increasing age when current status information is
used. However, as Trussell et al. (1992, p. 290) putit: "The pre-
cise extent of trade-off between bias and variance has ... not
been determined.”

Trussell and colleagues (1992) recentlycompleted an extensive
analysis of DHS and WFS data on duration of breastfeeding.
Comparing current status measures with retrospective life-
table measures for 21 DHS surveys they found that current
status measures exceeded retrospective life-table measures in
virtually all surveys. The mean duration of breastfeeding for all
21 surveys combined was 16.5 months if based on current sta-
tus and 15.7 months if based on retrospective life-table mea-
sures; the corresponding figures for the medians were 15.4 and
14.2 months, respectively. Trussell et al. (1992) concluded that
thereis a tendency for retrospective reports to be biased down-
ward.

A third measure of breastfeeding duration is the prevalence/
incidence mean. The procedure for computing this mean is
borrowed from epidemiology. It requires less detailed data for
calculation than the current status mean, but its accuracy de-
pends on stronger assumptions than are required for the cur-
rent status mean. In epidemiology, the mean duration of an ill-
ness can be estimated by dividing its prevalence by its inci-
dence. In the present case, the "disease" is the condition of ex-
clusive, full, or any breastfeeding, Prevalence is defined as the
average number of births per month. This averageis usually es-
timated by summing the number of births over the period 1-24
or 1-36 months preceding the survey to overcome problems of
seasonality and possible reference period errors. The preva-
Ience/incidence mean duration in months of breastfeeding is

estimated by dividing the number of children breastfed at the
time of the survey by the average number of births per month.
This method has been used in several DHS-Isurvey reports to
estimate duration of breastfeeding. For a detailed assessment
of the advantages and disadvantages of the prevalence/inci-
dence mean compared with other measures we refer to
Grummer-Strawn and Trussell (1990).

The issue of sampling variability using current status infor-
mation is also important for indicators of breastfeeding prac-
tices during the first year of life. These indicators aim to mea-
sure the extent of exclusive breastfeeding during the first 4-6
months of life and the introduction of appropriate and ade-
quate complementary foods by the second halfof infancy. Inan
extensive analysis of DHS-I data, Sommerfelt et al. (1991)
show thatsingle-month age groups cannot be used in DHS sur-
veys because of sampling variation. They argue that 4-month
intervals are the preferred age group for most DHS surveys
with sample sizes in the range of 4,000 to 8,000 respondents.
Thus, the prevalence of exclusive breastfeeding is assessed
among children 0-3 months, and the prevalence of breastfeed-
ingwith complementary foods (solid and mushy foods) is eval-
uated among children 6-9 months.

6.3 MISSING AND INCONSISTENT VALUES

Table 6.2 includes the data on duration of breastfeeding by sur-
vival status of the child at the time of the survey for children
born in the previous five years, as they appear in the standard
recode data files. Missing values are a minor problem for living
children; only Senegal and Mali exceed 2 percent, and it is less
than 1 percent for most countries,

The maximum breastfeeding duration allowed during the data
editing was the interval between the date of birth of the child
and the date of the interview. Cases that exceeded this dura-
tion were coded inconsistent. Inconsistent durations, i.c., the
reported duration was impossible given theinterview date, was
observed for less than 1 percent of all children in most coun-
tries, but was slightly more common in Kenya, Mali (3 per-
cent), Morocco, and Ondo State, Nigeria. "Don’t know"
responses were coded in only a few surveys; these have been
classified as missing values in Table 6.2.

The situation for dead children is quite different. First, moth-
ers could report that they breastfed their child until death. In
nine surveys, it was reported that at least half of the deceased
children were breastfed until death, and in 17 surveys this was
the case for more than 40 percent. Missing values are a prob-
lem. More than 10 percent of the breastfeeding duration data
are missing in 7 surveys: Ecuador (21 percent), Peru, Sri
Lanka, Thailand, Togo, Trinidad and Tobago, and Zimbabwe.
Only in Brazil, Dominican Republic, Guatemala, Ondo State
(Nigeria), and Tunisia do missing values occur for less than 2
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Table 6.2 Duration of breastfeeding by survival status for children born in the five years preceding the survey,
Demographic and Health Surveys, 1986-1990
Living Children Dead Children
Number Number
Recall of Recall of

Never Stitl Dura- Miss- Chil-  Never Until Dura- Miss- Chil-
Country Breastfed Breastfed tion Incons. ing Total dren Breastfed Death tion Incons. ing Total dren
SUB-SAHARAN AFRICA
Botswana 2.4 33.9 62.0 0.3 1.3 100 3069 35.1 42.7 13.5 2.0 6.7 100 146
Burundi 0.5 46.3 51.9 0.3 1.0 100 3502 13.3 64.5 15.7 0.5 6.0 100 385
Ghana 0.9 40.5 57.4 0.2 1.1 100 3690 22.2 46.2 23.8 2.0 5.8 100 446
Kenya 1.1 36.5 60.4 1.1 0.9 100 6589 20.0 54.9 12.3 4.6 8.2 100 538
Mali 0.3 44 4 49.5 3.3 2.5 100 2905 12.0 59.6 15.6 3.0 9.8 100 537
Ondo St.,Nigeria 0.2 32.9 65.0 1.8 0.1 100 3018 12.9 37.1 47.0 3.0 0.0 100 264
Senegal 0.9 37.0 60.0 0.0 2.2 100 3708 13.8 59.4 22.3 0.0 4.5 100 579
Togo 0.7 44.0 54,2 0.1 1.0 100 2803 21.5 54.1 11.8 1.8 10.9 100 33
Uganda 0.3 38.0 61.1 0.2 0.4 100 4373 14.0 61.9 20.1 1.6 2.4 100 676
Zimbabwe 0.2 31.9 67.4 0.2 0.3 100 3164 19.6 45.4 16.0 2.1 17.0 100 194
NORTH AFRICA
Egypt 6.0 31.4 62.3 0.0 0.3 100 8009 30.9 55.8 11.1 0.0 2.2 100 723
Morocco 3.8 26.5 66.7 2.0 0.9 100 5602 24.0 43.0 24.0 2.4 6.6 100 500
Sudan 0.6 35.7 62.7 0.4 0.6 100 6062 24.4 47.6 21.3 1.9 4.8 100 582
Tunisia 3.8 27.1 69.1 0.0 0.0 100 4250 32.2 30.4 35.7 0.0 1.8 100 227
ASIA
Indonesia 3.0 43.5 52.8 0.1 0.6 100 7593 13.7 59.7 18.9 0.0 7.6 100 650
Sri Lanka 1.3 38.9 59.0 0.1 0.8 100 3877 29.5 50.0 9.7 0.0 10.8 100 104
Thailand 4. 29.0 66.1 0.0 0.5 100 3520 34.9 437 9.4 0.0 12.1 100 132
LATIN AMERICA/CARIBBEAN
Bolivia 2.1 31.0 66.7 0.0 0.3 100 5209 18.7 48.9 28.4 0.5 3.5 100 571
Brazil 10.8 15.8 73.0 0.1 0.2 100 3224 43.8 22.4 26.6 6.1 1.1 100 257
Colombia 5.8 19.1 73.8 0.6 0.6 100 2616 40.5 27.6 26.2 0.0 5.7 100 87
Dominican 7.9 17.2 4.7 0.1 0.0 100 4105 45.1 16.4 30.1 8.4 0.0 100 337
Ecuador 5.3 26.5 66.7 0.0 1.5 100 2849 31.2 29.2 18.8 0.0 20.8 100 202
Guatemala 3.0 38.3 58.5 0.1 0.1 100 4230 31.0 45.6 20.9 1.3 1.3 100 397
Mexico 15.5 19.3 64.9 0.1 0.1 100 5316 43.7 0.0 52.3 0.6 3.5 100 295
Peru 4.9 29.5 64.7 0.0 0.9 100 2836 21.0 24.7 37.6 4.7 11.9 100 295
Trinidad & Tob. 9.8 17.3 7.7 0.1 1.1 100 1887 62.7 8.5 13.6 0.0 15.3 100 59

percent of the deceased children. Inconsistent durations are
observed for more than 2 percent of the deceased children in
8 surveys; for Brazil and the Dominican Republic, the figure
was more than 5 percent.

Table 6.3 presents the proportion of births in the last five years
with missing values for the breastfeeding duration variable by
relative birth order of the child. The latter has been classified
into last birth, next-to-last birth, and second-to-last births and
before, within the five years prior to the survey. In virtually all
countries the proportion having missing values increases no-
ticeably with increasing relative birth order.

Multivariate analysis of factors affecting the likelihood of a
missing value was also conducted for selected countries (re-
sults not shown). The covariates included in the analysis were
survival status of the child, relative birth order (last, next-to-
last, and second-to-last and higher), period of the survey (be-
ginning, middle, or end), residence (urban, rural), mother’s
level of education (none, primary, secondary or higher) and
the child’s age (0-11, 12-23, 24-35, and 36-59 months). The re-
sults confirmed the bivariate results on the problem of missing
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values for dead children and by relative birth order, while no
other covariate exerted a consistent, significant, influence on
the dependent variable.

6.4 HEAPING

The amount of heaping of the reported durations of breast-
feeding on multiples of six months among children not breast-
fed at the time of the survey are summarized in Table 6.4. The
overall heaping index is the sum of reported durations of 6, 12,
18, 24, 30, and 36 months divided by all children with reported
durations (times 100), as was done for the World Fertility Sur-
vey (WFS) (Ferry, 1981). The median duration of breastfeed-
ing has to be taken into account when interpreting the results
since, if the median duration is short, such as in Brazil (median
duration about 5 months), heaping is potentially less than in
countries where the median is near 24 months.

Considering the fifteen countries with the highest median dur-
ations of breastfeeding, all surveys have a heaping index in the
range of 40 to 60, meaning that 40-60 percent of durations



Table 6.3 Missing values for breastfeeding duration by relative

birth order (percentages), Demographic and Kealth

surveys, 1986-1990

Next Second
to to Last

Country Last Last or Before Atl
SUB-SAHARAN AFRICA
Botswana 0.8 2.5 9.8 1.5
Burundi 0.7 2.0 7.2 1.5
Ghana 0.6 2.3 10.3 1.5
Kenya 0.9 1.6 5.2 1.5
tiberia 0.3 S S
Mali 0.5 6.1 17.6 3.5
Ondo State, Nigeria 0.1 0.0 0.8 0.1
Senegal 0.7 4.5 9.9 2.4
Togo 0.5 3.3 11.1 1.8
Uganda 0.1 1.4 1.7 0.7
Zimbabwe 0.8 1.9 2.9 1.2
NORTH AFRICA
Egypt 0.2 0.6 2.3 0.5
Morocco 0.5 1.6 4.6 1.2
Sudan 0.7 1.5 0.9 1.0
Tunisia 0.0 0.0 1.1 0.1
ASTA
Indonesia 0.6 2.2 4.1 1.1
Sri Lanka 0.4 2.3 4.3 1.0
Thailand 0.3 2.5 9.3 0.9
LATIN AMERICA/CARIBBEAN
Bolivia 0.3 0.6 3.6 0.6
Brazil 0.3 0.4 0.5 0.3
Colombia 0.2 1.6 4.3 0.8
Dominican Republic 0.0 0.0 0.0 0.0
Ecuador 0.9 2.4 8.1 1.8
Guatemala 0.0 0.1 0.8 0.1
Mexico 0.2 0.4 1.1 0.3
Peru 0.3 4.0 7.8 1.9
Trinidad & Tobago 0.7 2.3 8.1 1.5

were reported at multiples of sixmonths. Among the countries
with shorter durations of breastfeeding the heaping index is
below 40, with the exception of Morocco and Tunisia. For the
seven countries thatcan be compared directly, heaping was less
in the DHS survey than in the WES survey.

Table 6.4 also shows the amount of heaping for breastfeeding
duration at 12, 18, and 24 months. The heaping at these three
digits was assessed by considering the number of responses on
the digit of interest in relation to the surrounding digits. For
example, the number of responses at 12 months was multiplied
by 5 and divided by the number of responses at 10-14 months.
Ifthere is no heaping at all, the measure equals 1. The measure
equals 5 if all responses are heaped at 12 months and none at
the four surrounding digits. Heaping is obvious inall countries
and is more serious at longer durations. The number of re-
sponses at 12 months is about 3 times higher than expected.
The lowestamount of heaping is observed in Senegal and Zim-

babwe; the highest in Morocco and Mexico. Heaping is equally
strong at 18 months, and more pronounced at 24 months than
at 12 months. In most countries the number of responses at 24
months was at least four times higher than expected.

Is reporting of breastfeeding duration more heaped by women
of lower socioeconomic classes? The overall heaping index is
clearly higher for the lower education categories than for the
higher education categories, especially in the Latin American
countries (Table6.5). However, these differences may be partly
due to differences in duration of breastfeeding: women with
less education breastfeed for longer periods and, since heaping
is more pronounced at longer durations of breastfeeding, the
heaping may be amplified. In Table 6.5, heaping at 12 and 24
months are shown separately. In most countries there is
slightly more heaping among women with no education, but
the differences are fairly small and considerable heaping
occurs in all education groups.
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Table 6.4 Heaping index at multiples of 6 for children with reported durations of
breastfeeding (BF) (including never breastfed children), median duration of
breastfeeding and heaping at 12, 18, and 24 months, Demographic and Health
Surveys, 1986-1990

Median Heaping at:d
Duration Number

Heaping Heaping  BF€ 12 18 24 of
Country Index?® lndexb (months) months months months Children
SUB-SAHARAN AFRICA
Botswana 48.6 17.7 3.1 2.6 4,2 2049
Burundi 52.1 24.1 3.0 1.8 4.1 1949
Ghana 57.3 211 3.1 3.1 4.3 2356
Kenya 42.0 19.5 3.4 2.5 4.6 4225
Mali 59.1 18.4 2.9 2.4 4.3 1595
Ondo State, Nigeria 54.2 17.3 3.0 3.8 4.5 2126
Senegal 54.8 18.9 2.1 3.2 4.0 2464
Togo 57.5 22.6 3.0 3.2 3.8 1650
Uganda 44,6 19.0 2.9 2.3 4.1 2913
Zimbabwe 40.2 18.8 2.0 2.4 3.4 2209
NORTH AFRICA
Egypt 56.1 18.5 3.5 3.9 4.5 5772
Morocco 47.2 15.0 3.6 3.2 A 4193
Sudan 53.3 18.8 2.8 3.1 4.3 4106
Tunisia 42.5 14.9 3.2 3.4 4.5 3254
ASIA
Indonesia 54.9 61.3 22.6 3.2 3.2 4.4 4455
sri Lanka 50.1 59.9 20.2 3.3 3.8 4.3 2376
Thailand 38.0 52.9 14.8 2.9 2.7 4.7 2540
LATIN AMERICA/CARIBBEAN
Bolivia 37.9 16.3 2.7 2.5 4.0 3850
Brazil 16.1 5.2 2.7 2.3 4.2 2883
Colombia 29.1 34,2 8.2 3.1 3.0 4.1 2141
Dominican Republic  20.4 32.8 7.2 2.8 2.6 3.9 3648
Ecuador 33.8 13.4 3.0 2.6 4.7 2153
Guatemala 52.6 20.3 3.4 3.5 4.5 2805
Mexico 29.8 38.6 7.8 3.6 3.4 4.6 4559
Peru 37.6 44,2 15.4 3.0 3.1 4.3 2147
Trinidad & Tobago 20.1 6.1 3.1 3.0 4.2 1582

2 Heaping index = aSum(6+12+18+24+30+36)/asum(all 0-36).
Data for WFS from Ferry (1981).

© Median duration based on current status data, including all children born in the
three years before the survey (from Sommerfelt et al., 1991).
Heaping at 12 months: 5 * N(12 months) / N(10,11,12,13,14). If no heaping at all,
then measure equals 1; if all responses heaped, then measure is 5.
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Table 6.5 Heaping at 12 and 24 months for breastfeeding durations by mother’s level of education: The heaping
index by mother’s education relative to the overall level of education, and the extent of heaping at 12
and at 24 months, Demographic and Health Surveys, 1986-19%90
Heaping Index Ratiol Heaping at 12 Months? Heaping at 24 Months?
Number
Sec. or Sec. or Sec. or of

Country None Prim. Higher None Prim. Higher None Prim. Higher children
SUB-SAHARAN AFRICA
Botswana 1.22 0.93 0.88 3.6 3.0 2.7 4.5 4.0 .1 2049
Burundi 1.05 0.79 (0.76) 2.9 (2.9 S 4,2 3.7 - 1949
Ghana 1.09 0.95 0.82 3.4 ¢+ 2.9 3.1 4.4 4.2 s 2356
Kenya 1.10 0.99 0.91 3.6 3.4 3.1 4.8 4.5 4.3 4225
Mali 1.02 0.90 o 3.0 2.7 & 4.3 4.2 S 1595
Ondo State, Nigeria 1.10 0.93 0.88 3.1 2.8 3.4 4.6 4.2 4.0 2126
Senegal 1.04 0.89 0.79 2.2 1.8 2.3 3.9 (4.5) S 24664
Togo 1.00 0.97 1.06 3.1 3.0 2.9 3.7 4.0 (4.3) 1650
Uganda 1.06 0.96 0.96 3.1 2.7 2.7 4.1 4.1 4.5 2913
Zimbabwe 1.20 0.98 0.89 2.3 1.9 2.0 3.7 3.4 2.9 2209
NORTH AFRICA
Egypt 1.1 0.96 0.73 3.7 3.4 3.1 4.5 4.4 4.2 5772
Morocco 1.09 0.69 0.42 3.6 3.2 (3.3) 4.4 e S 4193
Sudan 1.01 1.04 0.89 2.8 2.8 2.7 4.2 4.4 4.4 4106
Tunisia 1.26 0.77 0.56 3.3 3.0 2.9 4.5 4.5 c 3254
ASIA
Indonesia 0.99 1.05 0.84 3.5 3.3 2.9 4.2 4.5 4.6 4455
Sri Lanka 1.05 1.00 0.99 (3.2) 2.9 3.5 4.4 4.0 4.5 2376
Thailand 1.1 1.11 0.43 3.1 2.9 (2.0) (4.9 4.7 S 2540
LATIN AMERICA/CARIBBEAN
Bolivia 1.23 1.03 0.79 2.7 2.7 2.7 4.2 3.8 4.4 3850
Brazil 1.57 0.90 0.97 (3.8) 2.5 (2.2) 4.2 o 2883
Colombia 1.33 1.10 0.76 (3.6) 3.0 3.0 4.1 4.2 2141
Dominican Republic  1.54 1.12 0.57 (2.4) 2.1 3.0 (4.8) 3.8 s 3648
Ecuador 1.14 1.03 0.87 3.5 3.0 2.8 - 4.8 (4.3) 2153
Guatemala 1.20 0.87 0.57 3.6 3.1 3.1 4.6 4.4 s 2805
Mexico 1.79 0.99 0.62 3.9 3.6 3.4 4.7 4.6 = 4559
Peru 1.30 1.13 0.73 3.2 3.1 2.8 4.2 4.5 (4.0) 2147
Trinidad & Tobago c 1.1 0.90 S 3.1 3.2 (4.2) (4.0) 1582

1

Heaping index = &Sum(é+12+18+24+30+36)/asum(all 0-36).

e Heaping at 12 months: 5 * N(12 months) / N(10,11,12,13,14).
responses heaped, then measure is 5.

- N<25
() 25 <N <50

Same for 24 months.

The ratio puts heaping for all women at 1.0.
If no heaping at all, then measure equals 1; if all
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6.5 OVERLAP

Since data were collected for all births in the five years preced-
ing the survey, it is possible to analyze the consistency of
breastfeeding duration reports in relation to birth dates ofsub-
sequent children. The overlap of lactation and next gestation,
or continuation of breastfeeding even after the birth of the
next child, can only be analyzed for mothers with at least two
births in the last five years. The analysis also included interval
pairs in which the index child died.

Before assessing the overlap of lactation and gestation from
retrospective reports, current status data are analyzed to assess

theextentof lactation-gestation overlap in each country. Table
6.6 shows that overlap is common during the first trimester of
pregnancy: more than 10 percent of the women are still breast-
feeding in 16 countries. The proportion of pregnant women
still nursing their child declines rapidly by the second tri-
mester, but is continued by more than 10 percent in Guatema-
la (25 percent), Egypt, and Indonesia. During the last trimester
of pregnancy continued breastfeeding is practiced by less than
5 percent of all women in virtually all countries, with the nota-
ble exception of Indonesia.

Table 6.6 Percent of pregnant women still lactating by trimester of
pregnancy, from current status data, Demographic and Health
Surveys, 1986-1990
Pregnancy Trimester Number of
Pregnant
Country First Second Third All Women
SUB-SAHARAN AFRICA
Botswana 3.9 0.0 0.0 0.7 165
Burundi 18.8 3.5 0.0 4.9 313
Ghana 8.6 2.9 3.3 A 295
Kenya 22.2 4.8 4.3 7.9 459
Liberia 6.8 1.8 0.3 2.5 407
Mali 16.3 2.3 1.5 5.2 301
ondo State, Nigeria 3.2 0.0 0.0 0.8 255
Senegal 5.4 1.7 1.6 2.5 393
Togo 14.1 7.8 2.4 8.0 251
Uganda 20.3 4.4 0.8 8.0 443
Zimbabwe 0.0 0.0 1.1 0.4 255
NORTH AFRICA
Egypt 30.9 13.2 4.0 12.7 680
Morocco 9.9 2.4 2.3 A 472
Sudan 8.6 2.0 1.6 3.3 645
Tunisia 17.3 7.2 3.0 8.3 300
ASIA
Indonesia 22.5 12.1 9.4 13.7 421
Sri Lanka (33.3) 1.5 3.9 9.9 210
Thaitand (26.7) 8.5 (8.0) 12.9 154
LATIN AMERICA/CARIBBEAN
Bolivia 17.5 1.5 0.3 4.2 432
Brazil 11.5 3.0 2.1 5.0 228
Colombia (8.5) 5.1 1.5 4.7 181
Dominican Republic 2.8 1.1 1.8 1.8 315
Ecuador 12.7 0.0 1.3 3.7 215
Guatemala 31.0 25.3 4.5 17.9 386
Mexico 14.1 5.9 1.0 5.7 391
Peru 31.4 5.6 2.7 10.7 215
Trinidad & Tobago S 3.8 (3.0) 3.8 106

Note: Includes only women pregnant at the time of the survey and with
at teast one living child born in the five years before the survey.
Figures in () are based on 25-49 cases; * indicates less than 25 cases.
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Table 6.7 presents the proportion of children with overlap of
breastfeeding and gestation using retrospective data. A large
proportion of children appears to be breastfed during the last
trimester of the next pregnancy and, even worse, after the birth
of the next child. For example, in Burundi more than 50 per-
cent of the women are still breastfeeding during the new preg-
nancy: 17 percent terminate breastfeeding during the first tri-
mester, 11 percent during the second trimester, 9 percent dur-
ing the third trimester, and 13 percent after the birth of the
next child. This kind of overlap is highly unlikely to occur on
a large scale (as indicated by the analysis of the current status
data),and points toeither overreportingofbreastfeeding dura-
tions or misreporting of birth dates. The birth date of the
second, more recently born, child of the interval pair could be

wrong: the age of this child is overestimated (away from the in-
terview date). The birth date of the first child could also have
been misplaced: the age of this could have been underestimat-
ed (towards the interview date). A combination of both biases
is possible.

The overlap appears to be stronger for Burundi, Egypt,
Indonesia, Kenya, Mali, and Thailand. Sri Lanka appears to
have no overlap problem, while Brazil, Colombia, the
Dominican Republic, Ecuador, and Senegal have less than 5
percent overlap beyond 6 months of gestation. It must be taken
into account that the chance that reporting errors lead to
overlap is potentially greater in populations where prolonged
breastfeeding is common (or where birth intervals are short).

Table 6.7 Overlap of breastfeeding (index child) and gestation (next child)
including the period after the next birth (percentages), from
retrospective data, Demographic and Health Surveys, 1986-1990

Termination of Breastfeeding (index child)
Before
Preg- During Pregnancy After
nancy of Next Child Birth
of (months) of Number
Next Next of

Country Child 0-3 4-6 7-9 child Total Children

SUB-SAHARAN AFRICA

Botswana 74.3 13.6 5.1 2.9 4.1 100 809

Burundi 49.3 17.2 11.3 9.4 12.7 100 1473

Ghana 72.7 1.7 6.6 3.9 5.1 100 1280

Kenya 56.9 14.9 12.0 7.3 8.9 100 2709

Mali 62.8 13.6 9.1 9.0 5.5 100 112

Ondo State,Nigeria 94.9 5.0 0.1 0.0 0.0 100 1017

Senegat 75.0 15.7 5.2 2.1 1.9 100 1501

Togo 70.5 12.5 6.6 4.1 6.3 100 946

Uganda 69.8 18.3 6.4 2.4 3.1 100 2015

Zimbabwe 72.9 16.3 5.9 2.9 2.1 100 1015

MORTH AFRICA

Egypt 51.9 18.1 12.1 9.3 8.6 100 3237

Morocco 76.2 12.0 6.4 4.7 0.6 100 2150

Tunisia 65.7 14.0 7.5 6.2 6.6 100 1736

Sudan 63.4 15.7 8.6 5.2 7.0 100 2498

ASIA

Sri Lanka 62.8 27.6 7.5 1.8 0.4 100 1074

Indonesia 65.0 13.5 8.0 7.0 6.6 100 2164

Thailand 64.0 12.9 8.8 7.1 7.2 100 730

LATIN AMERICA/CARIBBEAN

Bolivia 72.0 14.0 7.4 3.1 3.4 100 2030

Brazil 82.1 10.0 4.1 2.4 1.4 100 1076

Colombia 77.4 13.3 5.1 3.5 0.7 100 787

Dominican Rep. 83.3 10.1 3.3 2.5 0.8 100 1526

Ecuador 74.0 16.4 5.8 3.6 0.2 100 964

Guatemala 64,2 14.6 9.0 5.7 6.5 100 1801

Mexico 76.1 10.0 6.2 3.6 4.0 100 1849

Peru 69.2 15.8 7.4 7.5 0.2 100 1028

Trinidad and Tobago 77.2 10.5 5.0 3.6 3.6 100 579
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6.6 TFREQUENCY OF FEEDING

Except for Guatemala, virtually all surveys included aquestion  Egypt, and Trinidad and Tobago (Table 6.8). "Don’t know" re-

on the number of breastfeedings given to lastborn children, if  sponses are rare in most countries. However, there are a few

the mother reported she was currently breastfeeding the child.  notable exceptions in sub-Saharan Africa, e.g., Burundi, Mali,
Senegal, and Togo where over 5 percent of the women re-

Missing values are found for more than 3 percentof the breast-  sponded "don’t know."

fed children in four surveys: Botswana, Dominican Republic,

Table 6.8 Number of times child was breastfed during last day/night: Percent with missing values,
percent of women responding "don’t know" (DK), “on demand", and no feedings among
breastfed children, Demographic and Health Surveys, 1986-1990

Night Feedings Day Feedings
Number
Miss- Don't On Miss- Don’t On of

Country ing Know Demand None ing Know Demand None Children
SUB-SAHARAN AFRICA
Botswana 2.1 0.0 34.2 0.6 4.3 0.0 - 0.4 1040
Burundi 0.1 9.3 41.2 0.2 0.1 9.1 53.2 0.3 1620
Ghana 0.3 0.0 73.0 0.1 0.4 0.0 82.6 0.1 1463
Kenya 1.0 0.0 64.5 0.7 1.2 0.0 67.3 2.7 2401
Liberia 0.0 0.7 74.9 0.3 0.0 0.0 86.0 0.4 1542
Mali 0.3 8.1 71.4 0.0 0.3 7.9 75.0 0.2 1282
Ondo State, Nigeria 0.1 0.0 75.7 0.1 0.2 0.0 81.8 0.2 977
Senegal 0.1 7.0 741 0.8 0.2 8.2 82.5 0.2 1373
Togo 0.1 6.7 45.2 0.6 0.2 9.3 53.3 0.7 1210
Uganda 0.4 0.0 52.7 0.3 0.4 0.0 74.5 1.0 1663
Zimbabwe 1.3 0.0 4.7 0.0 1.5 0.0 73.0 0.4 998
NORTH _AFRICA
Egypt 3.5 0.0 S 0.2 3.3 0.0 S 0.4 2513
Morocco 0.8 0.2 72.0 0.8 1.0 0.1 82.6 0.2 1485
Sudan 0.7 0.0 58.5 0.4 0.7 0.0 66.9 0.3 2159
Tunisia 0.0 0.0 63.7 1.2 0.0 0.0 66.4 0.3 1150
ASIA
Indonesia 1.0 0.0 25.5 0.3 0.9 0.0 45.5 1.5 3296
Sri Lanka 0.9 0 35.1 0.7 0.9 0.0 32.4 5.0 1508
Thailand 0.7 0.1 13. 1.0 0.6 0.0 33.1 3.3 1017
LATIN AMERICA/CARIBBEAN
Bolivia 0.0 0.4 C 0.7 0.0 0.4 C 1.2 1613
Brazil 0.6 0.0 18.8 2.1 0.4 0.0 26.0 6.6 510
Colombia 0.8 0.0 25.3 2.8 0.8 0.0 30.7 5.5 501
Dominican Republic 3.6 0.0 36.5 1.6 3.6 0.0 34.2 4.1 707
Ecuador 0.0 0.0 28.1 2.3 0.0 0.0 34.0 2.8 755
Guatemala® 1621
Mexico 0.4 0.0 = 2.0 0.6 0.0 4.6 1025
Peru 1.0 0.0 32.4 2.5 0.8 0.0 41.5 1.8 836
Trinidad & Tobago 3.7 0.0 23.5 2.1 3.1 0.0 36.4 11.0 327

- Implies no on demand category.
Questions not asked.
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"On demand," a common response in many surveys, was re-
corded for more than half of the children in 11 countries for
nighttime feeding and in 13 countries for daytime feeding. All
these countries arein Africa. In Botswana, there was a code for
"as often as the child wants" for nighttime feedings; this was
used for 34 percent of the children, but no code was used for
on demand feeding during daytime. Egypt had no code for "on
demand" and only numerical responses were allowed.

One might hypothesize that the responses "on demand" or "as
often as the child wanted to" would be used more often for very
young infants who nurse more frequently since the mother
might not remember the exact number of feedings. On the
other hand, these responses could also be used for the older
child who no longer nurses frequently, and who may be put to
the breast only when demanding to (e.g., as seen in "comfort
nursing"). In order to determine whether the "on demand” ca-
tegory was used more frequently for children of certain age
groups, the responses to the questions about nursing frequency
were analyzed according to the child’s current age (data not
shown). In most countries, there were essentially no differ-
ences by age group in the proportion who responded "on de-
mand" either for nighttime or daytime feeding. In a few coun-
tries this response code was used somewhat less frequently for
children 24 months and older (Mali, Zimbabwe, Thailand, and
Ecuador).

Differences in the proportion who used the "on demand" cate-
gory might also be related to the literacy level, and hence
might vary according to certain background characteristics of
the respondent. As expected, rural women generally used the
"on demand" category more frequently than urban women both
for daytime and nighttime feedings (data not shown). Only in
Brazil and Mali was this category used by a higher proportion
of urban than rural mothers. Further, the "on demand" cate-
gory was generally used more often among women without ed-
ucation (data not shown). It should be pointed out that even
though these differences by background characteristics are
demonstrated, a substantial number of women still used the
"on demand" response in all population subgroups examined.

In general, the meaning of "on demand" feeding may vary con-
siderably between cultures and between individuals. There-
fore, the large proportion of answers coded as "on demand"
presents a problem for the analysis of the effects of feeding
patterns on postpartum amenorrhea and fertility (Rutstein,
1991).

6.7 SUPPLEMENTARY FEEDING

The questions on supplementary feedings (liquids and solid
foods) in the last 24 hours were asked for the lastborn child,
who was currently breastfeeding. Table 6.9 shows the percent-
age of children for whom there were missing values for supple-

mentary feeding variables, including country-specific variables.
Both the percentage of children with a missing value for any
(i.e., one or more) of the feeding variables and the percentage
with missing values for all these variables are given. The omis-
sion of all supplementary foods was rare in most surveys and
exceeded one percent in only three surveys (Botswana, Ghana,
and Trinidad and Tobago). In half the countries, less than 2
percent of the children had at least one supplementary variable
missing, In Kenya, however, where 11 percent of the children
had missing values for at least one of the supplemental feeding
variables, only 1 percent had missing values for all variables. In
Indonesia, Peru, and Trinidad and Tobago, 5 to 6 percent of
the children had missing values for one or more of the varia-

‘bles. This makes the classification of feeding practices into

conventional categories (exclusive, full, with liquids, with sol-
ids) more difficult and in several cases impossible to do. Table
6.9 also demonstrates that missing values were more common
among older children.

Missing values were also examined by place of residence
(urban or rural) and mother’s level of education (data not
shown). There were only minor differences by residence, and
no consistent pattern wasseen. Differences were also generally
small by the mother’s level of education, although in almost all
surveys the lowest proportion of missing values was seen
among mothers with no education.

68 CONCLUSIONS

Reporting the duration of breastfeeding has several problems.
First, in virtually all surveys, missing values are more common
for dead children. Additionally, they are more common for
children with higher relative birth order in the DHS question-
naire (i.e., next-to-last birth, but more so second-to-last births
and before) in many surveys. Second, heaping at multiples of
six is pronounced in virtually all surveys and the amount of
heaping varies by background characteristics such as mother’s
education. If heaping is a good indicator of the quality of data
then reports of mothers with no education or low levels of edu-
cation are less accurate than the reported durations reported
by mothers with higher levels of education. One of the reasons
for this difference by education, however, is that women with
no education have to report on longer durations of breastfeed-
ing, which makes their responses more likely to be heaped on
multiples of six months.

Third, the analysis of overlap between pregnancy and lactation
from the retrospective reports by the mother indicates con-
siderable inaccuracies in either breastfeeding duration orbirth
dates or both. Reports of the duration of breastfeeding maybe
over- or underestimates, but overlap is clearly associated with
overreporting of breastfeeding durations. On the other hand,
Trussell et al. (1992), using DHS and WEFS data, found that
current status measures were consistently lower than retro-
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spective life-table measures and concluded that there is a ten-
dency for retrospective reports in DHS to be biased downward.
This conclusion is not necessarily inconsistent with our find-
ings of unlikely proportion of overlap, probably due to over-
reporting of breastfeeding duration. Both overreporting and
underreporting may occur, and the analysis by Trussell et al.
suggests that underreporting is more common than overre-
porting. The analysis of overlap between pregnancy and lacta-
tion cannot detect underreporting of duration, but it can de-
tect overreporting.

An alternative explanation for the large extent of overlap of
breastfeeding and pregnancy could be that the ages of the chil-
dren are systematically incorrect. The errors in age reporting

would have to lead to a shortening of the birth interval: the
moredistant birth date would have to be pulled towards the in-
terview date (age underestimated), the more recent birth date
would be pushed away from the interview date, or a combina-
tion of these biases could occur. There is evidence of dis-
placement of birth dates of young children in birth histories
(Becker, 1984; Grummer-Strawn and Trussell, 1990), which is
analyzed elsewhere in this Report (see Bicego and Boerma,
Chapter 2). The displacement of births appears to be pro-
nounced in several surveys, particularly in Africa. Generally,
there is a displacement of births into the first year of life,
which may affect breastfeeding duration estimates based on
current status: an underestimate of the mean duration of
breastfeeding is the result. Clearly, the displacement of birth

Table 6.9 Missing values for supplemental foods and liquids: Percent with missing values for all
the supplemental feeding variables and percent with missing values for one or more of
the supplemental feeding variables among last-born children being breastfed at the time
of the survey, Demographic and Health Surveys, 1985-1990

Children 0-59 Months

Percent with Missing Values in Each

Age Group1
Percent with Percent with

Missing Missing Values Number

Values for for at least 0-11 12-23 24-59 of
Country ALl Variables One Variable Months Months Months Children
SUB-SAHARAN AFRICA
Botswana 1.8 3.9 2.3 4.4 (24.9) 1040
Burundi 0.1 0.1 0.0 0.0 0.9 1620
Ghana 1.1 1.8 1.7 1.0 5.7 1455
Kenya 0.3 11.2 8.7 13.8 16.7 2400
Liberia 0.3 0.6 0.3 1.0 2.5 1542
Mali 0.0 0.7 0.9 0.2 0.8 1282
Ondo State, Nigeria 0.0 2.3 2.1 2.5 (3.2) 976
Senegal 0.0 3.1 2.5 3.0 11.5 1373
Togo 0.0 1.7 1.2 2.1 2.3 1210
Uganda 0.4 1.2 0.7 0.9 10.9 1663
Zimbabwe 0.0 1.6 1.9 1.0 (2.7) 997
NORTH AFRICA
Morocco 0.7 1.3 0.7 1.3 13.5 1485
Sudan 0.6 1.3 0.7 1.4 5.8 2159
Tunisia 0.0 0.0 0.0 0.0 0.0 1150
ASIA
Indonesia 0.6 6.3 4.6 6.3 9.0 3296
SriLanka 0.9 1.2 0.5 1.4 2.0 1506
Thai land 0.6 1.3 1.2 0.9 2.4 1017
LATIN AMERICA/CARIBBEAN
Bolivia 0.0 0.0 0.0 0.0 0.0 1613
Brazil 0.0 0.0 0.0 0.0 0.0 510
Colombia 0.6 3.1 3.6 3.0 (0.0) 501
Dominican 0.0 3.6 1.1 4.2 (35.5) 707
Ecuador 0.0 0.0 0.0 0.0 (0.0) 755
Mexico 0.0 0.0 0.0 0.0 0.0 1025
Peru 0.7 6.1 4.7 6.2 1.7 836
Trinidad and Tobago 3.1 4.6 3.6 2.5 11.3 327

Note: Figures shown in () are based on 25-49 cases.

In this portion of the table, "missing values" refers to missing values for one or more of the
supplemental feeding variables (i.e., for at least one variable).

122



dates may contribute to the problem of high overlap of
gestation and lactation. However, it is obvious that reported
data on duration of breastfeeding have multiple data quality
problems, which need to be taken into account, especially
when studying trends and differentials in breastfeeding
duration and assessing the effect of breastfeeding on mortality.
The quality of current status data on breastfeeding and supple-
mentary feeding cannot be evaluated thoroughly, since only a
limited number of questions were asked, and consistency could
not be checked. The method used, i.e., recall in last 24 hours,
may lead to an underestimation of the proportion of children
receiving supplements, although the magnitude of this bias is
not known. It also must be kept in mind that the usefulness of
current status data depends on the quality of age reporting,
and several deficiencies in the DHS data concerning the accu-
racy of birth dates have been noted. Data on the number of
breastfeedings during day and night time indicate a very large
proportion responding "on demand." Since the meaning of "on
demand" varies greatly between populations and individuals,
the DHS-II questionnaire was adapted to make the respondent
specify her intended meaning.

Other changes made in DHS-II include:

»  Adding a question about how soon after birth the
newborn was put on the breast, to measure breastfeeding

practices during the first days of life and the proportion of
children given the opportunity to receive colostrum.

. Asking the mother about the age (in months) at which
she started to give supplements on a regular basis.
These supplements are infant formulae and/or milk
other than breast milk, plain water, other liquids, and
any solid or mushy food. The recall of supplementary
feeding includes all births (still alive or dead) in the five
years prior to the survey. The data will be evaluated
thoroughly at the completion of DHS-IIL, given the
multiple problems associated with recall of
breastfeeding durations identified in this paper.

. Including all children in the question on use of a bottle
the day or night before the interview, and not just
breastfed children as in DHS-L

DHS-II first country reports present median duration of
breastfeeding based on current status information. Children
who are never breastfed are included, as are nonsurviving chil-
dren. The summary measures are birth-based rather than wo-
man-based. The reports also present the prevalence-incidence
mean, which was used in several DHS-I reports.
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Anthropometry provides an objective assessment of children’s
health and nutritional status. When interpreting such
information, it is important to know whether the children in
the sample are representative of the population of children
from which the sample was drawn, and whether the recorded
measurements correctly reflect the child’s true height and
weight. Although the proportion of children selected for
anthropometric assessment who were actually weighed and
measured is easily determined, it is difficult to determine if
there was systemdtic bias in the recorded measurements.

This chapter focuses on the quality of the anthropometric
findings in the DHS-I surveys. In addition to the height and
weight data, the following information is used: child’s birth
date and relative birth order, whether the mother was a reg-
ular resident of the household, whether the child lived with the
mother, and the reported reason for not measuring the child.
The evaluation concentrates on two aspects of data quality: the
extent to which data are missing and the factors related to the
nonmeasurement of children’s height and weight, and an
examination of the height and weight measurements and
children’s ages.

7.1 ANTHROPOMETRY IN DHS SURVEYS
7.1.1 Sample of Children

In the DHS surveys all women in the selected households are
included in the sample of respondents. Information on
children’s health and nutrition is based on all the respondents’
children born during a specified time period. The height and
weight of young children of surveyrespondents were measured
in nineteen surveys in the first phase of the DHS program
(1986-1989). In these surveys, children in a specified age group
were weighed and measured. In Brazil, Egypt, and Senegal,
only the children of a sub-sample of respondents were
inctuded. In Senegal one-third of the children and in Egypt
half of the children were identified for measuring ofheight and
weight. The Brazil survey included anthropometry only for
children of respondents from the Northeast region, which is
the least developed region of the country.

Where anthropometry was included in the survey, the stand-
ard DHS-I recommendation was to measure all the respon-
dent’s children age 3 through 36 months.' This recommen-
dation was followed in eleven surveys (Table 7.1). In three
surveys, measurements for children age 6 through 36 months
were obtained. All children under 5 years were weighed and
measured in three surveys, and one survey included children 3-
60 months. In four countries the upper age limit was ex-

In Phase 2 of the DHS Program (1989-1993), all children from birth through
60 months of age were measured.

tended through 60 months of age. In Thailand the mother’s
height and weight were also recorded; the maternal anthro-
pometry data from this survey will not be evaluated here.

The DHS surveys either used self-weighted samples or, when
necessary to ensure sufficient numbers for reliable estimates,
some areas were over-sampled. The analyses in this chapter
employ the weighted data.

7.1.2 Equipment and Training of Measurers

The measurers were trained according to the guidelines in the
United Nations Manual "How to Weigh and Measure
Children" (United Nations, 1986). Training was conducted
either by an expert from DHS or local personnel with exper-
tise in the area of nutrition. A quality control test to ascertain
the ability of the measurers was generally administered at the
end of the training period. In some countries the measurers
were again tested about half-way through the survey.
Measurers were instructed to read weight to 100 grams using
a hanging spring scale. For height (length) measurements,
measurers were taught to read to 0.1 centimeters using an
adjustable wooden measuring board. It is recommended that
supine length be measured for children under 24 months of
age and standing height for older children. However, most
surveys that included anthropometric measurements through
36 months of age measured supine length. Because there is a
difference between supine length and standing height, one
centimeter was subtracted from the stature of children 24
months and older who were measured lying down. This was
done in the computer data editing stage. The term "height" is
used in this chapter to refer to both supine and standing
measurements.

The method for selecting measurers varied. In most Latin
American and Caribbean countries the supervisor and field
editor on each team were trained to carry out the measure-
ments. The typical approach in the Francophone African
countries was to train all interviewers. In the Anglophone
African countries and in Asia two team members were usually

designated to carry out the anthropometric measurements.

7.2 MISSING DATA FOR ANTHROPOMETRY

The number of children eligible for anthropometric measure-
ment in each survey is shown in Table 7.2. The proportion of
eligible children whose weight and/or height were measured
ranged from 79 percent in Trinidad and Tobago to 98 percent
in Morocco. Over 90 percent of the children were weighed and
measured in 11 countries. The largest proportion of children
with only one measurement is in Northeast Brazil, where less
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Table 7.1 Summary of anthropometric measurements of children in DHS-I. Anthropometry in DHS-1 (1986-1989):
Age group and sample of children included for height and weight measurement, number of children
eligible, and percentage of eligible children whose month and year of birth was not known,
Demographic and Health Surveys, 1985-1990

Number Percent of Eligible
Anthro- Age Type of Children with
Date of pometry Group of Eligible Unknown Month or

Country Fieldwork Included (in months) Sample Children Year of Birth
SUB-SAHARAN AFRICA

Botswana 1988 No & s S S

Burundi 1987 Yes 3-36 National 2102 2.1

Ghana 1988 Yes 3-36 National 2205 6.9

Kenya 1989 No 3 S S o

Liberia 1986 No - o & S

Mali 1987 Yes 3-36 National 1687 40.2

ondo State, Nigeria 1987 Yes 6-36 State 1504 0.0

Senegal 1986 Yes 6-36 1/3 640 2.0

Togo 1988 Yes 0-36 National 1782 16.3
Uganda 1989 Yes 0-60 National 4442 0.0

2imbabwe 1989 Yes 3-60 National 3098 0.1
NORTH AFRICA

Egypt 1989 Yes 3-36 172 2290 7.6
Morocco 1987 Yes 0-60 National 5693 19.9

Sudan 1990 No - S S S

Tunisia 1988 Yes 3-36 National 2405 1.2
ASIA

Indonesia 1987 No s s s S

Sri Lanka 1987 Yes 3-36 National 2188 0.2
Thailand 1987 Yes 3-36 National 2013 1.6
LATIN AMERICA/CARIBBEAN

Bolivia 1989 Yes 3-36 National 3050 0.1
Brazil (Northeast) 1986 Yes 0-60 1 region 1215 0.4
Colombia 1986 Yes 3-36 National 1498 0.4
Dominican Republic 1986 Yes 6-36 National 2166 0.1

El Salvador 1985 No S = S =

Ecuador 1987 No S S -

Guatemala 1987 Yes 3-36 National 2437 0.2
Mexico 1987 No o - e o

Peru 1986 No - o S -
Trinidad & Tobago 1987 Yes 3-36 National 1072 0.0

! The Senegal data file only identifies children whose height and weight were actually measured.

than 2 percent of children were weighed, but did not have their
height measured. The Senegal data file only identifies children
whose height and weight were measured.

In the remaining analysis, "missing data" refers to those chil-
dren for whom data are completely absent (i.e., no height or
weight measurements were collected).

In addition to the reasons recorded by the interviewer for not
measuring and weighing a child, four other factors may
influence the likelihood of missing data: 1) whether the child
lives with the mother, and whether the mother is a regular
resident of the household; 2) the child’s age; 3) the child’s
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relative birth order;? and 4) urban-rural residence. In addi-

tion, missing data were examined according to maternal
education and recent illness in the child (data not shown). In
most surveys, the proportion with missing data was either
similar across education categories, or there was a slight
increase among children of mothers with higher education.
The latter could usually be explained by fostering rates being
higher among more educated women in these countries.
Missing data rates generally were similar regardless of whether
the child had recently been ill with diarrhea, fever, or a cough.?

2 The definition of relative birth order used in this paper is the same as that
used at the time the data were collected: Order 1 - last living child, Order
2 - next-to-last living child, Order 3 - second-to-last living child, etc.

3 Questions about fever and cough were not asked in all countries.



Table 7.2 Height and weight measurement in DHS surveys: Percent distribution of height and weight
measurements among eligible children, Demographic and Health Surveys, 1986-1989
Percent of Children Who Were Measured for:
Neither Number of

Both Height Height Weight Height nor Eligible
Country and Weight Only only Weight Total Children
SUB-SAHARAN AFRICA
Burundi 94.9 0.0 0.2 4.9 100.0 2102
Ghana 90.1 0.1 0.0 9.8 100.0 2205
Mali 92.0 0.1 0.4 7.6 160.0 1687
Ondo State, Nigeria 93.2 0.1 0.1 6.6 100.0 1504
Togo 95.9 0.2 0.0 3.9 100.0 1782
Uganda 87.1 0.2 0.1 12.6 100.0 4442
Zimbabwe 80.8 0.3 0.2 18.8 100.0 3098
NORTH AFRICA
Egypt 91.9 0.1 0.0 7.9 100.0 2290
Morocco 98.1 0.1 0.0 1.9 100.0 5693
Tunisia 85.6 0.1 0.0 14.3 100.0 2405
ASIA
Sri Lanka 91.8 0.1 0.0 8.1 100.0 2188
Thailand 94.2 0.0 0.2 5.6 100.0 2013
LATIN AMERICA/CARIBBEAN
Bolivia 84.9 0.0 0.0 15.1 100.0 3050
Northeast Brazil 95.1 0.2 1.5 3.2 100.0 1215
Colombia 88.9 0.1 0.3 10.7 100.0 1498
Dominican Republic 85.3 0.3 0.3 14.1 100.0 2166
Guatemala 95.5 0.0 0.1 4.3 100.0 2437
Trinidad & Tobago 78.6 0.4 0.7 20.2 100.0 1072

Note: The Senegal data file only identifies children whose height and weight were actuatly measured.

7.2.1 Fostering and Residency Status

Table 7.3 shows possible reasons why anthropometric mea-
surements were not obtained. Children who were reported as
not living with their mother would be unlikely to have their
height and weight measured. Children whose mothers were
visitors, and not regular residents in the household, may not
have accompanied their mother, and may not have been
included in the anthropometric assessment. The proportion of
children whose height and/or weight was not measured is
shown for these categories. As expected, the proportion of
missing data is lowest for children who lived with their
mothers and whose mothers were regular residents of the
household (median 7 percent). Nevertheless, the proportion
of missing data for this category is over 10 percent in four
surveys: Bolivia (15 percent), Trinidad and Tobago (18 per-
cent), Tunisia (14 percent), and Zimbabwe (12 percent).
Somewhat higher missing data rates are found for children
who lived with their mothers, but whose mothers were visitors
(median 14 percent), indicating that mothers usually, but not
always, take their young children along when they visit other
households. In most of the countries, very few children lived

away from their mothers. However, as expected, a large
proportion of the children who did live away were neither
weighed nor measured regardless of whether the mother was
a regular resident or not.

A substantial proportion of children were "fostered out" in
three countries: Dominican Republic, Uganda, and Zimbab-
we. Since few of these children were weighed and measured,
this contributes to a higher proportion of missing data in these
surveys. Table 7.4 shows 1) the percentage of eligible children
weighed and measured; 2) the percentage of eligible children
who were not measured, but who lived with the mother who
was a regular household resident; and 3) the percentage of
eligible children who were not measured and who did not live
with their mother or whose mother was a visitor in the
household. In Uganda and Zimbabwe 8 percent of the children
were in the last category. In four countries, over 10 percent of
the eligible children were not measured even though they lived
with their mothers.
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Table 7.4

Measurement of height and weight and availability of children for measurement: Percent distribution of eligible

children by percent measured for height and/or weight, the percent not measured who lived with their mother who
was a regular resident, and the percent not measured who did not live with their mother or whose mother was a

visitor, Demographic and Health Surveys, 1986-1989

Percent Measured Percent Not Measured and Percent Not Measured and Number of
for Height Lived with Mother Who Did Not Live with Mother Eligible
Country and/or Weight Was a Regular Resident or Mother was Visitor Total Children
SUB-SAHARAN AFRICA
Burundi ‘ 95.1 4.3 0.6 100.0 2102
Ghana 90.2 7.9 1.9 100.0 2205
Mali 92.4 5.9 1.6 100.0 1687
Ondo State, Nigeria 93.4 3.9 2.8 100.0 1504
Togo 96.1 2.9 1.0 100.0 1782
Uganda 87.4 4.4 8.2 100.0 4442
Zimbabwe 81.2 10.4 8.4 100.0 3098
NORTH_AFRICA
Egypt 92.1 7.1 0.8 100.0 2290
Morocco 98.1 1.1 0.7 100.0 5693
Tunisia 85.7 13.7 0.7 100.0 2405
ASIA
sri Lanka 91.9 7.1 1.0 100.0 2188
Thailand 9% .4 2.9 2.7 100.0 2013
LATIN AMERICA/CARIBBEAN
Bolivia 84.9 14.1 1.0 100.0 3050
Brazil (Northeast) 96.8 2.8 0.4 100.0 1215
Colombia 89.3 8.1 2.6 100.0 1498
Dominican Republic 85.9 7.9 6.2 100.0 2166
Guatemala 95.7 4.0 0.4 100.0 2437
Trinidad & Tobago 79.8 17.0 3.3 100.0 1072

Note:

7.2.2 Reasons for Not Measuring Children

In five DHS-I countries, the reason that a child was not
weighed and measured was recorded (Table 7.5) The codes
"child sick," "child sleeping,” and "refused" were, as expected,
used almost exclusively for children who lived with their
mother. These codes were recorded for fewer than S children
who did not live with their mother in each of these countries
(data not shown).

The Senegal data file only identifies children whose height and weight were actually measured.

The proportion of missing values for this variable, not
measuring the child, was high in three of the five countries. In
Uganda and Zimbabwe, where fostering is more common than
in the other countries, 73 and 60 percent, respectively,
reported that absence of the child was the reason for not
obtaining the measurements. In these two countries absence of
the child was also given as a frequent reason for
nonmeasurement among children who lived with their mother
and whose mother was a regular resident: 37 percent in
Uganda and 43 percent in Zimbabwe (data not shown).

Table 7.5 Reasons for not measuring children: Among children for whom neither height nor weight measurements were
collected, the percentage in each response category, Demographic and Health Surveys, 1987-1989

child child Child Number of
Country Sick Refused Sleeping Absent Other Missing Total Children
Ghana 52.5 1.8 0.0 22.4 3.2 20.1 100.0 219
Uganda 8.7 4.4 0.0 73.2 8.4 5.3 100.0 565
Zimbabwe 4.7 1.5 0.3 60.2 2.2 28.1 100.0 590
Tunisia 12.4 9.8 0.1 26.5 30.8 0.9 100.0 347
Sri Lanka 18.5 4.1 0.1 14.3 22.2 40.9 100.0 179

131



7.2.3 Child’s Current Age

The percentage of eligible children who were neither weighed
nor measured is shown in Table 7.6 by age group. The age
categories chosen correspond to the various age ranges
included for anthropometry in the DHS surveys. Since most
surveys did anthropometric measurements for children 3-36
months of age and a few included children through 60 months,
the unusual age groups of 24-36, 37-47, and 48-60 months are
used. The proportion not weighed or measured is higher
among very young children and older children (over 24
months). In the four countries where children up to 60 months
of age were included, the proportion of children age 37-60
months who were not weighed and measured showed a marked
increase. In Northeast Brazil and Morocco, less than 5 percent
of the oldest children were missed. However,

in Uganda and Zimbabwe, where fostering is common, up to
one quarter of the oldest children were not measured. The
youngest children are more likely not to be weighed or mea-
sured because of the interviewer’s or mother’s concern about
the child being too young. Among older children the reason is
that they are more difficult to locate (Table 7.5).

To examine whether older children were not measured be-
cause they were not living with their mothers, the analysis was
replicated among children who lived with their mothers and
whose mothers were regular household residents. Much of the
missing data could be explained by the residency and fostering
status, as seen when comparing Tables 7.6 and 7.7, especially
in Dominican Republic, Ghana, Mali, Ondo State (Nigeria),
Uganda, and Zimbabwe.

Table 7.6 Missing anthropometric data by age group: Percentage of eligible children for whom height and weight measurements
were not collected, by age group, Demographic and Health Surveys, 1986-1989

percent of Children Who Were Neither Weighed Nor Measured

Age Group
Number of
All Eligible 0-2 3-5 6-11 12-23 24-36 37-47 48-60 Eligible
Country Children months months months months months months  months Children
SUB-SAHARAN AFRICA
Burundi 4.9 - 11.3 1.4 2.7 6.8 o - 2102
Ghana 9.8 9.0 6.8 7.9 13.3 o o 2205
Mali 7.6 S 5.6 4.4 6.0 12.0 S S 1687
Ondo State, Nigeria 6.6 = - 7.0 4.4 8.8 - o 1504
Togo 3.9 9.4 2.2 2.0 2.5 5.5 S & 1782
Uganda 12.6 12.4 3.5 2.9 6.1 14.3 18.1 22.3 4442
Zimbabwe 18.8 S 15.4 9.8 13.8 15.9 23.3 26.7 3098
NORTH _AFRICA
Egypt 7.9 S 8.7 6.7 5.4 10.7 S S 2290
Morocco 1.9 0.4 0.0 0.7 1.1 1.7 2.7 3.5 5693
Tunisia 14.3 s 18.3 9.4 11.0 18.6 & s 2405
ASIA
Sri Lanka 8.1 - 24.9 3.4 4.6 8.9 - - 2188
Thai land 5.6 s 9.0 3.3 5.7 5.8 -, o 2013
LATIN AMERICA/CARIBBEAN
Bolivia 15.1 - 26.3 10.5 9.4 20.4 S 3050
Brazil (Northeast) 3.2 6.0) 1.6 3.0 1.7 1.5 4.5 4.7 1215
Colombia 10.7 e 21.8 6.3 7.5 13.7 - 1498
Dominican Republic 14.1 S s 13.4 1.2 17.5 S S 2166
Guatemala 4.3 S 1.3 2.6 2.6 7.7 S e 2437
Trinidad & Tobago 20.2 - 26.2 15.5 19.5 22.4 o e 1072

Note: The Senegal data file only identifies children whose height and weight were actually measured.

shown in () are based on 25-49 cases.
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Table 7.7 Missing anthropometric data for children who tived with their mother who was a regular resident:
Percentage of eligible children for whom height and weight measurements were not collected, who lived
with their mother who was a regular resident, by age group, Demographic and Health Surveys, 1986-1989

Percent of Children Who Were neither Weighed nor Measured Who Lived with
Their Mother Who Was a Regular Resident

Age Group
Number of
All Eligible 0-2 3-5 6-11 12-23 24-36 37-47 48-60 Eligible
Country Children months months months months months months months Children
SUB-SAHARAN AFRICA
Burundi .4 o 1.7 1.4 2.7 5.6 o - 2053
Ghana 8.3 - 9.4 7.0 7.5 9.6 s S 2095
Mali 6.0 S 5.7 4.2 5.1 8.4 = o 1649
Ondo State, Nigeria 4.1 S S 5.6 3.2 4,2 S S 1416
Togo 3.1 9.0 1.7 2.1 1.8 4.0 o S 1690
Uganda 4.9 12.8 3.6 1.3 2.5 5.7 5.2 7.3 3956
Zimbabwe 12.0 S 14.6 9.8 10.5 10.6 12.6 14.9 2684
NORTH AFRICA
Egypt 7.4 S 8.1 6.3 4.9 10.2 - & 2195
Morocco 1.2 0.4 0.0 0.2 0.9 0.9 1.7 2.4 5457
Tunisia 14.1 0 17.2 9.4 10.8 18.4 o - 2334
ASIA
Sri Lanka 7.3 S 24.5 3.5 3. 7.8 = C 2116
Thai land 3.0 o 8.6 1.9 2.1 3.4 s S 1895
LATIN AMERICA/CARIBBEAN
Bolivia 14.5 S 26.4 10.5 9.0 19.2 s S 2967
Brazil (Northeast) 2.8 (4.1) 1.6 3.0 1.3 1.2 4.5 4.1 1209
Colombia 8.5 e 20.7 4.6 5.5 10.8 - - 1423
Dominican Republic 8.7 = S 16.2 7.1 9.5 S S 1977
Guatemala 4.0 S 1.3 2.4 2.5 7.1 = g 2400
Trinidad & Tobago 17.8 S 23.8 13.7 17.1 19.5 o S 1023
Note: The Senegal data file only identifies children whose height and weight were actually measured.

Figures shown in () are based on 25-49 cases.

These differences can be demonstrated with two examples. In
Uganda, the percentage of missing data for children who lived
with their mother who was a regular household resident was 7
percent for the 48-60 month age group versus 5 percent for all
children (Table 7.7). The corresponding figures for childrenre-
gardless of residency and fostering status were 22 and 13 per-
cent, respectively (Table 7.6). Hence, when looking only
among those Ugandan children who are likely to be available
for measuring, the overall percentage of missing data was be-
low the median for all countries, and there was only a small in-
crease for the older children (24-60 months). In Zimbabwe, 15

percent of the data were missing among the oldest age
group versus 12 percent for all children (Table 7.7). The
corresponding rates for all children were 27 and 19 percent,
respectively (Table 7.6). As in the case of Uganda, the differ-
ences according to the child’s age were markedly reduced
when considering only the Zimbabwean children who were
living with their mothers, and although the overall percent-
age of missing data was reduced, it still remained higher than
all but three surveys. Hence, in Zimbabwe, fostering and
residency status only provide a partial explanation of why the
proportion of missing data was higher than in most surveys.
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7.2.4 Relative Birth Order

Whether the youngest living child is more likely to be
weighed and measured compared to older siblings is exam-
ined in Table 7.8. Relative birth order defines the relationship
between the surviving children in a family. Since most
surveys restricted the age for anthropometric measurement
to 3-36 months, it is possible to compare only the youngest
living with the next-to-youngest living child in most coun-
tries, as there are too few children in the category second-to-
youngest living child.

More data are missing among the next-to-youngest living
children than youngest living children in 15 of the 18 surveys
(median 14 percent versus 7 percent). However, this trend is
not seen in two of the four surveys that included children up
to 60 months (Morocco and Northeast Brazil), but it is ob-
served in Uganda and Zimbabwe, where more than 5 percent
of children do not live with their mothers.

Among the surveys for which there are sufficient data to
consider missing data for the second-to-youngest and older
children, minor differences were found in the proportion of
children measured compared with the youngest and next-to-

youngest living children in Morocco and Northeast Brazil.
This was not the case for Uganda and Zimbabwe where
larger differences were observed.The analysis was repeated
for children of respondents who were regular residents and
who lived with their mother (Table 7.9). In Uganda, the
proportion of these children with missing data was similar
regardless of their relative birth order, in contrast to the
large differences described above (Table 7.8). In Zimbabwe,
the large differences in missing data by relative birth order
shown in Table 7.8 were reduced, but there still remained a
higher percentage of missing data among second-to-youngest
children (19 percent), compared to next-to-youngest (12 per-
cent) and youngest-living children (12 percent).

7.2.5 Urban-Rural Place of Residence

The proportion of missing data by place of residence is seen
in Table 7.10. Except for Bolivia and Tunisia, there was a
consistently lower percentage of missing data in rural areas
(median 8 percent) than in urban areas (median 11 percent).
In most countries the difference was less than 5 percentage
points, but in four countries (Thailand, Trinidad and Toba-
go, Uganda, and Zimbabwe) the urban-rural difference ex-
ceeded 7 percentage points.

Table 7.8 Missing anthropometric data by relative birth order: Percentage of eligible children
for whom height and weight measurements were not collected, by relative birth order,
Demographic and Health Surveys, 1986-1989

Percent of Children Who Were Neither Weighed Nor Measured
Relative Birth Order
Next-to- Second-to
ALl Youngest Youngest Youngest Number of
Eligible Living Living Living Eligible
Country Children Child Children Children Children
SUB-SAHARAN AFRICA .
Burundi 4.9 3.9 12.2 bt 2102
Ghana 9.8 9.2 16.8 L 2205
Mali 7.6 6.5 15.6 L 1687
Ondo State, Nigeria 6.6 6.3 10.3 bl 1504
Togo 3.9 3.3 9.1 & 1782
Uganda 12.6 9.2 17.8 19.6 4442
Zimbabwe 18.8 17.0 22.0 32.1 3098
NORTH AFRICA
Egypt 7.9 7.4 11.6 L 2290
Morocco 1.9 1.5 2.4 3.0 5693
Tunisia 14.3 13.3 19.5 L 2405
ASIA
Sri Lanka 8.1 7.7 11.4 t 2188
Thailand 5.6 5.4 6.3 & 2013
LATIN AMERICA/CARIBBEAN
Bolivia 15.1 14,2 21.0 & 3050
Brazil (Northeast) 3.2 3.2 2.8 3.9 1215
Colombia 10.7 10.7 9.3 x 1498
Dominican Republic 14.1 13.4 19.5 bt 2166
Guatemala - 4.3 3.4 10.3 * 2437
Trinidad & Tobago 20.2 19.1 27.2 ® 1072
Note: The Senegal data file only identifies children whose height and weight were actually

measured.
* Based on too few cases to show
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Table 7.9 Missing anthropometric data for children who lived with their mother who was a regular
resident by relative birth order: Percentage of eligible children for whom height and
weight measurements were not collected, who lived with their mother who was a regular
resident, by relative birth order, Demographic and Health Surveys, 1986-1989

Percent of Children Who Were neither Weighed nor Measured
who Lived with Their Mother Who Was a Regular Resident

Relative Birth Order

Next-to- Second-to
All Youngest- Youngest Youngest Number of
Eligible Living Living Living Eligible
Country children Children Chitdren Children Children
SUB~SAHARAN AFRICA
Burundi 4.4 3.6 10.4 £ 1 2053
Ghana 8.3 7.9 13.0 L 2095
Mali 6.0 5.3 11.5 L 1649
Ondo State, Nigeria 4.1 4.1 3.9 L 1416
Togo 3.1 2.8 5.9 & 1690
Uganda 4.9 4.5 5.4 5.9 3956
Zimbabwe 12.0 11.6 12.4 18.5 2684
NORTH _AFRICA
Egypt 7.4 6.9 11.0 i 2195
Morocco 1.2 0.8 1.8 2.1 5457
Tunisia 14.1 13.0 19.4 ] 2334
ASIA
Ssri tanka 7.3 7.1 9.4 * 2116
Thailand 3.0 2.9 A & 1895
LATIN AMERICA/CARIBBEAN
Bolivia 14.5 13.6 20.5 * 2967
Brazil (Northeast) 2.8 2.9 2.3 3.2 1209
Colombia 8.5 8.5 7.1 L 1423
Dominican Republic 8.7 8.2 12.3 ki 1977
Guatemala 4.0 3.2 9.3 o 2400
Trinidad & Tobago 17.8 16.9 23.1 o 1023

Note: The Senegal data file only identifies children whose height and weight were actually
measured.
* Based on too few cases to show

Table 7.10 Missing anthropometric data by urban-rural residence: Percentage of eligible
children for whom height and weight measurements were not collected, by
urban-rural residence, Demographic and Health Surveys, 1986-1989

Percentage of Children Who Were neither
Weighed nor Measured

Al Place of Residence Number of

Eligible Eligible
Country Children Urban Rural Children
SUB-SAHARAN AFRICA
Burundi 4.9 10.0 4.7 2102
Ghana 9.8 12.4 8.8 2205
Mali 7.6 9.5 6.9 1687
Ondo State, Nigeria 6.6 7.0 6.4 1504
Togo 3.9 5.5 3.3 1782
Uganda 12.6 20.4 1.7 4442
Zimbabwe 18.8 28.4 15.1 3098
NORTH AFRICA
Egypt 7.9 8.3 7.7 2290
Morocco 1.9 3.0 1.2 5693
Tunisia 14.3 14.0 14.7 2405
ASIA
Sri Lanka 8.1 8.9 7.9 2188
Thailand 5.6 12.6 4.1 2013
LATIN AMERICA/CARIBBEAN
Bolivia 15.1 13.9 16.3 3050
Brazil (Northeast) 3.2 4.8 1.6 1215
Colombia 10.7 12.1 8.6 1498
Dominican Republic 14.1 14.5 13.7 2166
Guatemala 4.3 5.7 3.8 2437
Trinidad & Tobago 20.2 24.5 17.0 1072

Note: The Senegal data file only identifies children whose height and weight were
actually measured.
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73 AGE HEAPING AND HEIGHT AND WEIGHT
MEASUREMENTS

7.3.1 Age Reporting

The accuracy and completeness of age data are crucial to the
analyses of anthropometric data. Only the weight-for-height
index is independent of the age of the child. Several possible
systematic biases in the reporting of children’s ages may
affect anthropometric results: incomplete reporting (missing
data), field imputation of birth date by the interviewer, and
accuracy of reporting due to systematic over- or under-
reporting, e.g., heaping at 12 and 24 months.

The proportion of children whose mothers did nor report a
month and year of birth is shown in Table 7.1. While the ta-
ble shows the percentage with a known month and year of
birth among all the children in the age group eligible to be
included in the anthropometric section of the questionnaire,
almost identical percentages were found for the children
whose height and/or weight were actually measured (data not
shown). In all countries the difference between these two
percentages was less than 1 percent. Hence, there was no
difference in this regard between the children who were mea-
sured and those who were missed.

A large proportion of children in Mali, Morocco,* and Togo
did not have a month or year of birth reported by their
mothers (40, 20, and 16 percent, respectively). Between 5
and 10 percent of children did not have a month and year of
birth reported in Ghana and Egypt.

For the three countries in which more than 15 percent of
the birth dates were incomplete, month or year of birth was
more frequently missing among rural children and children
whose mothers had no education. In Mali and Morocco,
month and year of birth were less likely to be missing for the
youngest living child than for older siblings. Because of these
differences, a comparison was made between the proportion
of wasted children with and without a complete birth date.
In Mali, the difference in the proportion of wasted children
whose month and year of birth was reported and those for
whom this information was missing, was less than 3 percent.
However, there could be greater differences in the
nutritional indices based on age, i.e., weight-for-age and
height-for-age.

Although Table 7.1 indicates that mothers reported a date
of birth for almost all children in the remaining countries,

4 In Morocco, interviewers could record the season if the month of birth was
unknown; each season was approximately three months long. The age of 19
percent of all children eligible for height and weight measurement was
denoted using season and year; only 1 percent of children had neither a
month nor a season reported.
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the interviewer may have entered a month and year of birth
even if the mother could not give exact information. In three
surveys (Ondo State [Nigeria], Trinidad and Tobago, and
Uganda), birth dates were reported for 100 percent of the
children, but the accuracy of these dates is difficult to assess.

The analysis of data on month of birth for children under 5
years by Bicego and Boerma (1992) shows that there appears
to be considerable displacement of months of birth. First,
there is increased reporting of births for the months
immediately before the survey month. For example, for an
interview held in August, respondents are more likely to
report July or June of the same year as month of birth than
September or October. This type of displacement occurs at
every year before the survey (at 12, 24, 36 months, etc.
preceding the survey) and appears to be more serious in the
African surveys. Overreporting of children’s ages would
result in more children being classified as stunted and/or
underweight than is actually the case.

There also appears to be displacement of births into the first
year of life and within the first year of life. The displacement
is fairly strong. This would lead to under-reporting of ages
for the youngest children. In addition, there is a shift of
births towards the interview date. In these cases, fewer
children are classified as stunted and/or underweight than
there actually are.

There is, however, little evidence of heaping at 12 and 24
months of age. The extensive efforts to collect children’s
month and year of birth and age in the birth history ensure
that heaping on multiples of 12 months, which is often a
problem in surveys if only the age is asked, is limited.

Among the DHS surveys that included anthropometric
measurements the patterns of displacement of month of
birth described above were most pronounced in the African
countries.

7.3.2 Heaping of Height and Weight Measurements

There may be a systematic bias in the reading or recording
of measurements. If there is no digit preference at all, one
would expect to see an even distribution of the readings on
each of the ten first decimal places, i.e., 10 percent of the
measurements should fall on each. The most common deci-
mals to exhibit heaping are .0 and .5. Twenty percent of the
readings should fall on either the .0 or the .5 decimal place.

Weight: The degree of heaping in decimal numbers of the
weight measurements is examined in Table 7.11. There is a
tendency toward heaping on whole numbers and half num-
bers. In Tunisia, 22 percent of the recorded weights ended
with .0.



Table 7.11 Heaping of weight readings: Percentage of recorded weights ending with .0
and .5, ratio of the proportion of recorded weights ending with .0 or .5
to the expected proportion, Demographic and Health Surveys, 1986-1989
Percent of Percent of Weight Number of
Weight Readings Weight Readings Heapin? Weight
Country Ending on .0 Ending on .5 Ratio Readings
SUB-SAHARAN AFRICA
Burundi 11.9 9.7 1.08 2000
Ghana 12.6 12.8 1.27 1986
Mali 8.7 10.4 0.95 1558
Ondo State, Nigeria 8.6 10.1 0.94 1403
Senegal 11.2 9.7 1.05 640
Togo 10.5 12.1 1.13 1709
Uganda 13.1 141 1.36 3876
Zimbabwe 8.9 13.6 1.12 2508
NORTH AFRICA
Egypt 13.2 15.6 1.44 2105
Morocco 16.7 19.3 1.80 5584
Tunisia 22.4 16.1 1.93 2058
ASIA
Sri Lanka 8.0 11.3 0.97 2009
Thailand 16.9 13.5 1.52 1899
LATIN AMERICA/CARIBBEAN
Bolivia 14.6 13.0 1.38 2588
Brazil (Northeast) 10.4 12.9 1.16 1174
Colombia 1.9 12.1 1.20 1336
Dominican Republic 15.9 14.1 1.50 1853
Guatemala 13.1 12.1 1.26 2330
Trinidad & Tobago 13.4 17.0 1.52 851

! Ratio of percentage of weight readings énding with .0 or .5 divided by the expected

percentage.

The final column of Table 7.11 shows the degree of heaping
on both of these decimals combined. The ratio of the
proportion of weight readings ending in .0 or .5 divided by
the expected proportion indicates the extent to which
heaping occurs. A value of 1 reflects no heaping. The
greatest amount of heaping was in Morocco, where almost
twice the expected number of measurements ended with .0
or .5. In Dominican Republic, Thailand, and Trinidad and
Tobago fifty percent more than expected of the recorded
weights ended in these two values. The median of the weight
heaping ratio was 1.26 for all the countries. Thus, in about
half the countries at least one quarter motre than expected of
the measurements ended with one of these two decimals.

Height: The heaping on decimal places for the height read-
ings is shown in Table 7.12. Overall, heaping was more
pronounced on the .0 reading than on the .5 reading and was
particularly a problem in the Dominican Republic, where 62
percent of all the readings were recorded with a .0 decimal
and in Tunisia, where 39 and 14 percent end with .0 and .5,
respectively. As a consequence, the height heaping ratio in
the Dominican Republic was over four times the expected

figure. In Egypt, Ghana, Guatemala, Morocco, and Tunisia
around twice the expected number of the height measure-
ments were recorded as ending on .0 or .5. The median
height heaping ratio was 1.58, indicating that, overall, 58
percent more than expected of the height readings ended
with one of these two decimals.

Tables 7.11 and 7.12 suggest that there is a correlation be-
tween height and weight heaping. In order to examine this
relationship the Spearman’s rank correlation coefficient was
calculated (Siegel, 1956). Spearman’s rho is 0.6 (p < 0.05),
indicating that there is a correlation between heaping for
height and weight measurements at the country level.

Heaping of height measurements on the digits .0 and .5 may
indicate systematic undermeasurement, since the design of
the board makes it impossible to read the scale beyond the
child’s height, and it is less likely that the measurer would
record a number that could not be seen.
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Table 7.12 Heaping of height readings:

Percentage of recorded heights ending with .0

and .5, ratio of the proportion of recorded heights ending with .0 or .5 to
the expected proportion, Demographic and Health Surveys, 1986-1989

Percent of Percent of Height Number of

Height Readings Height Readings Heapin? Height
Country Ending on .0 Ending on .5 Ratio Readings
SUB-SAHARAN AFRICA
Burundi 16.7 9.6 1.31 1995
Ghana 24 .1 14.7 1.94 1989
Mati 17.3 13.2 1.52 1553
Ondo State, Nigeria 1.4 12.0 1.17 1403
Senegal 13.4 13.3 1.34- 640
Togo 16.4 13.0 1.47 1713
Uganda 19.0 12.6 1.58 3878
Z imbabwe 14.1 18.1 1.61 2512
NORTH AFRICA
Egypt 22.3 16.9 1.96 2108
Morocco 22.8 17.8 2.03 5585
Tunisia 39.4 14.0 2.67 2060
ASIA
Sri Lanka 13.0 1.7 1.23 2011
Thailand 14.7 10.3 1.25 1896
LATIN AMERICA/CARIBBEAN
Bolivia 19.7 15.9 1.78 2590
Brazil (Northeast) 21.2 14.7 1.80 1159
Colombia 14.0 11.1 1.25 1333
Dominican Republic 62.3 23.0 4.26 1853
Guatemala 26.0 14.1 2.01 2328
Trinidad & Tobago 22.1 14.0 1.81 847

! Ratio of percentage of height readings ending with .0 or .5 divided by the expected

percentage.

Regarding weight measurement there is no reason to assume
a direction in the bias caused by digit preference, since
numbers both below and above the actual weight can be read
on the scales.

7.3.3 Improbable Measurements: Flagging of the Z-Scores

Height-for-age,weight-for-height, and weight-for-agez-scores
are calculated according to the guidelines developed by the
Centers for Disease Control (CDC) and recommended by
the World Health Organization (WHO) (1986), and are
included in the DHS recode data files (IRD; 1988). In cases
where there is no date of birth, age-dependent z-scores
cannot be calculated, and a "missing" value will be shown for
the weight-for-age and height-for-age variables. In Morocco,
z-scores are calculated for children whose mothers reported
the child’s age as well as the season and year of birth, even
if the month of birth was not reported.
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Z-scores considered to be improbably high or low are not
included in the data files. Rather they are flagged and not
used in the analyses. The CDC guidelines were followed
(Jordan, 1986): weight-for-age and height-for-age z-scores
above +6 and below -6 were flagged, as were weight-for-
height z-scores above +6 and below -4. In addition, the
following combinations of z-scores were flagged: height-for-
age z-score below -3.09 and weight-for-height z-score above
+3.09, and height-for-age z-score above +3.09 and weight-
for-height z-score below -3.09.

The percentage of flagged z-scores was similar for all three
indices in each country (Table 7.13). Less than 1 percent of
the z-scores were flagged in about half the countries. The
lowest percentage was seen in Colombia (under 1 percent)
and the highest in Guatemala (4 percent).



Table 7.13 Improbable z-scores: Percentage of height-for-age, weight-for-height, and weight-for-age z-score values that
were flagged, Demographic and Health Surveys, 1986-1989
Number of
Percent of Number of Percent of Children with Percent of Number of
Height-for-age Children with Weight-for-height Weight and Weight-for-age Children with

z-scores Height z-scores Height z-scores Weight
Country Flagged Measurement Flagged Measurements Flagged Measurement
SUB-SAHARAN AFRICA
Burundi 1.1 1995 1.2 1995 1.1 2000
Ghana 0.6 1989 0.7 1986 0.6 1986
Mali 0.9 1553 1.4 1551 0.9 1558
Ondo State, Nigeria 1.1 1403 1.1 1402 1.1 1403
Senegal 0.2 640 0.2 640 0.2 640
Togo 1.9 1713 2.0 1709 1.9 1709
Uganda 2.1 3878 2.1 3871 2.1 3876
Zimbabwe 0.6 2512 0.6 2503 0.6 2508
NORTH AFRICA
Egypt 2.1 2108 2.2 2105 2.1 2105
Morocco 3.1 5585 3.1 5582 3.0 5584
Tunisia 1.7 2060 1.7 2058 1.7 2058
ASIA
Sri Lanka 0.7 2011 0.7 2009 0.7 2009
Thailand 0. 1896 0.6 1896 0.6 1899
LATIN AMERICA/CARIBBEAN
Bolivia 1.9 2590 1.9 2588 1.9 2588
Brazil (Northeast) 0.6 1159 0.6 1156 0.6 1174
Colombia 0.5 1333 0.5 1331 0.5 1336
Dominican Republic 1.8 1853 1.5 1846 1.8 1853
Guatemala 4.2 2328 4.2 2327 4.2 2330
Trinidad & Tobago 0.4 847 0.4 843 0.4 851

74 OVERALL RANKING AND CONCLUSIONS
7.4.1 Overall Ranking

Countries were ranked on the basis of selected indicators of
the quality of anthropometric data, reviewed in the previous
sections (Table 7.14). Three indicators pertaining to cover-
age were combined into one score: the percentage of all the
eligible children who were weighed and/or measured, the
percentage of 24- to 36-month-olds weighed and/or mea-
sured, and the percentage of next-to-youngest living children
weighed or measured. Two indicators referring to the extent
of heaping (the degree of heaping on .0 and .5 for the height
and weight measurements) were combined to form the
heaping score.

Northeast Brazil, Guatemala, Morocco, Thailand, and Togo
had the best coverage, whereas Bolivia, Dominican Republic,
Trinidad and Tobago, Tunisia, and Zimbabwe had the poor-
est coverage.

The lowest (best) scores for the heaping index were Burundi,
Mati, Ondo State (Nigeria), Senegal, and Sri Lanka whereas
Dominican Republic, Egypt, Morocco, Trinidad and Tobago,

and Tunisia had the highest (worst) scores.

Thus, Dominican Republic, Trinidad and Tobago, and Tuni-
sia, had the poorest scores for both coverage and heaping.

The three countries with the largest proportion of flagged z-
scores are Guatemala, Morocco, and Uganda. Morocco is
also one of the countries with the most heaping, Guatemala
ranked as number 13.5 on the heaping index, and Uganda
was near the median.

7.4.2 Conclusions

Overall, the children for whom anthropometric measure-
ments were collected were fairly representative of the
children eligible for inclusion (median missing data: 8
percent). In all but one country more than 80 percent of the
eligible children were weighed and measured, and in 11 of
the 18 surveys more than 90 percent of the eligible children
were weighed and measured. Missing data are more common
for fostered children, for children under 6 months of age and
older than 24 months, for urban children, and for next-to-
youngest children compared with youngest children.
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Heaping of height and weight measurements on the digits .0
and .5 did not present a problem in most surveys, but was
pronounced in a few. Outliers of measurements were not a
problem.

The results of an analysis of the quality of the month of
birth data, however, showed that there are systematic errors
in age reporting in several surveys, which need to be taken
into account in all anthropometric analyses. A possible con-
sequence of the displacement of births into the last year be-
fore the survey is that the nutritional status of infants is ac-
tually worse than shown by the survey data, since a signifi-
cant proportion of the infants are actually older than one
year.

743 Implications for DHS-II

Since there were no major systematic errors in the DHS-I
data on child anthropometry, the method of data collection

was continued during DHS-II. The proportion of countries
including anthropometry in the survey has been increased
and two changes have been made. First, because of the value
of the experience in some surveys with height and weight
measurement from birth and through 60 months of age, this
option was considered and adopted for the second phase of
the DHS program. Second, maternal anthropometry has
been included in virtually all surveys that include child
anthropometry. The children and mothers are weighed with
an electronic scale that has an accuracy of 100 grams and the
measuring board for children has been extended to
accommodate mothers’ measurements as well. In addition,
measurement of arm circumference has been added for
mothers.
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Analyzing the medical causes of death in childhood can be use-
fulin identifying priority areas for health programs and evalu-
ating the impact of health interventions. Since registration da-
ta are often lacking and hospital data are highly selective, in-
creasing use is made of interview-based diagnosis of the cause
of death. This approach to determining the causes of death is
often called the verbal autopsy or postmortem interview tech-
nique.

There is very little experience with the use of verbal autopsy at
the national level. Most population-based studies are based on
small populations and carried out in the context of longitudi-
nal epidemiological surveys. Only recently have efforts been
made to standardize the methods used in verbal autopsy sur-
veys (e.g., Gray etal., 1990). These effortsinclude the develop-
ment of questionnaires and the use of diagnostic algorithms.

In selected DHS surveys the probable causes of death were as-
certained for deceased children born during the five years pre-
ceding the survey. Whether or not a "causes of death" module
was included in a DHS survey depended on the country’s im-
plementing agency. The type of questions used differed from
survey to survey. The different questions used are evaluated in
this chapter, on a survey-by-survey basis. Assessing the data
quality is difficult. For example, consider a survey the results
of which indicate that 20 percent of all deaths under 5 years of
age were associated with diarrhea. The results seem plausible
on the basis of longitudinal epidemiological studies (e.g., Gray,
1991). However, the data may not be of good quality. Ina pop-
ulation where 20 percent of the children have diarrhea in the
last two weeks before the survey, one may expect to find that
20 percent of the children had diarrhea during the illness pre-
ceding death, even if no children died due to diarrhea.

In this evaluation the focus is on the type of questions used in
the DHS surveys and the implications this choice had on the
results. For each of seven surveys with cause-of-death ques-
tions, the questions used are reviewed and a table enumerating
the leading causes of death by age of the child is presented.
The age groups are neonatal (0 months), postneonatal (1-11
months), and child mortality (12-59 months). If the number of
deaths in one of the latter two age groups was less than 100,
both age groups were combined.

The cause of death section was embedded in the health section
of the DHS questionnaire, where only information on children
born in the five years preceding the survey was collected.
Therefore, the cause of death data refer to all children born in
the last five years. Deaths of children born more than five years
ago were not included in this cause of death section. Conse-
quently, there is underrepresentation of deaths at older ages
among the under fives.

The assessment commences with two Latin American surveys
(Bolivia and Ecuador), followed by three surveys in North Af-

rica (Egypt, Morocco, and Tunisia) and two surveys in sub-
Saharan Africa (Cameroon and Senegal). The Cameroon
survey was carried out during DHS-II.

81 BOLIVIA

Two types of information were used to assess the likely cause
of death. First, the respondent was asked to give the main dis-
ease or accident causing the death, which was entered by the
interviewer in the questionnaire and later coded, using a listof
causes of death provided by the Ministry of Health. Second, for
deaths not caused by an accident, inquiries were made into the
presence and duration of several specific symptoms and signs
during the two-week period preceding the death. These symp-
toms included diarrhea, diarrhea with blood, difficult breath-
ing, common cold/cough, rash, and fever. The mother was also
asked whether the baby had been sucking normally during the
first days of life.

The mother was asked whether the child had died at home or
in a health facility, and whether medical care had been sought
for the illness preceding the death. If diarrhea was one of the
signs and symptoms present before death, it was determined
whether oral rehydration therapy had been used.

Twenty-six percent of the respondents said they had a death
certificate for the deceased child, but in only 2 percent of the
cases was the certificate actually shown to the interviewer.
Therefore, the death certificates could not be used to assess
the causes of death.

Fever, diarrhea, and breathing difficulties were the most com-
mon symptoms preceding death (Table 8.1). On average three
of the eight symptoms probed were present. Diarrhea and fe-
ver were very common after the neonatal period (more than
half of the deaths). Difficult breathing was twice as frequent as
cough during the neonatal period, while both symptoms were
reported with equal frequency after the neonatal period.

The duration of these symptoms was also asked, particularly to
be able to exclude cases in which the symptoms started shortly
before death and were not a likely cause of death. Most symp-
toms did not start until at least one day before death and most
ofthese started well before. For difficult breathing a significant
proportion of children (15 percent) had dyspnoea starting on
the day of death. An additional 19 percent started one day be-
fore death. Most likely, these children did not have pneumonia
but had breathing difficulties associated with general weak-
ness, fever, etc. Therefore, it is very important to collect data
on the duration of the dyspnoea symptoms as reported by the
mother.

Mothers reported a cause of death for 91 percent of the de-
ceased children. The proportion of deaths where the cause was
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either unknown or poorly defined by the respondent did not
increase with the length of the recall period and was the same
for both the first and the fourth years before the survey.
Among infant deaths of unknown cause, 14 percent occurred
the year before the survey, 12 percent the second year before
the survey, 12 percent the third year, and 13 percent the fourth
year.

Table 8.1 Symptoms before death and causes of death by age
in months among children under 5 years, Bolivia
DHS, 1989
Age at death (months)

0-59 6 1-1 12-59
SYMPTOMS
Diarrhea 36.0 9.3 39.1 70.3
Diarrhea with blood 9.3 1.3 8.2 23.1
Cough 24.0 15.8 25.9 33.1
Dyspnoea 30.5 35.6 28.2 26.8
Rash 1.7 5.5 8.3 26.8
Convulsions 3.6 2.7 4.2 4.0
Fever 48.1 22.8 57.9 68.4
Other 29.6 28.2 31.8 27.7
CAUSES OF DEATH ACCORDING TO MOTHER
Birth problems 13.3 32.9 3.8 0.5
Prematurity 2.7 7.7 .0 .0
Tetanus 3.3 5.7 2.0 1.9
Congenital. ancmaly 0.8 1.0 1.1 .0
Diarrhea 35.7 13.1 39.1 63.8
Respiratory illness 20.5 17.2 25.7 15.9
Measles 1.2 0.2 2.1 1.2
Other infections 2.0 3.1 1.3 1.7
Other diseases 4.0 4.0 Lib 3.1
Accidents 7.4 7.9 8.4 4.8
Unknown 9.2 7.4 12.1 6.8
PROBABLE DIAGNOSIS BASED ON SYMPTOMS
Diarrhea 33.4 7.6 37.1 65.1
Respiratory infection 8.8 3.3 11.2 1.4
Measles 3.1 0 2.6 8.7

PROBABLE DIAGNOSIS BASED ON SYMPTOMS AND MOTHER'S REPORT

Diarrhea 26.7 4.5 30.0 54.6
Respiratory infection 1.8 1.2 2.1 2.3
Measles 0.3 .0 0.8 .0
Number of deaths 567 199 234 134

The main causes of death as reported by the mother according
to the age of the child are summarized in Table 8.1. In the neo-
natal period, problems associated with delivery, primarily trau-
matic delivery and neonatal asphyxia, were mentioned by al-
most one-third of the respondents. Respiratory illness was the
next most frequently cited cause of death (17 percent), fol-
lowed by diarrhea (13 percent). Eight percent mentioned pre-
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maturity, and 6 percent tetanus. An unusually high proportion
(8 percent) also mentioned accidents as a cause of neonatal
death, This is likely to be due to the structure of the question-
naire and its interpretation by both interviewers and respon-
dents. In several cases, deaths due to birth trauma were classi-
fied as accidental deaths, and there was not always sufficient
detail to distinguish perinatal causes of death (mainly birth
problems) from accidents.

In addition, the mother’s assessment of the neonate’s size at
birth—available for all live births during the five years pre-
ceding the survey—was used to estimate the impact of low birth
weight on mortality. Subjective assessments of the relative size
of the infant at birth have been shown to be reasonable indica-
tors of actual size at birth (Moreno and Goldman, 1990). Al-
most 10 percent of all neonates (deceased or surviving) were
considered "very small" by the respondents, and 20 percent
were "smaller than average." For 25 percent of the neonatal
deaths, the baby was reportedly very small at birth, and low
birthweight can be considered an associated cause of death.

During the postneonatal period, diarrhea was reported to be
the leading cause of death (cited in 39 percent of the 234
deaths), followed by respiratory infection (26 percent). Ac-
cording to the mothers’ reports, measles was not a leading
cause of death.

From the list of symptoms and mother’s report on the cause of
death a probable diagnosis of the cause of death can be made
(multiple causes possible). This was done for four leading
causes of death—neonatal tetanus, diarrhea, pneumonia, and
measles—to show some of the difficulties in making a probable
diagnosis. The results of application of these procedures for
the last three diseases are found in Table 8.1.

Initially, three criteria were used to identify deaths due to nco-
natal tetanus; death occurring between 2 and 30 days after
birth, normal sucking during the first days after birth, and con-
vulsions. However, in Bolivia, the question on the presence of
seizures was not very clear and a number of children who had
convulsions may have been missed. No deaths met all three cri-
teria. Omitting the question on convulsions and restricting the
age range at death to 4-14 days, the period during which most
neonatal tetanus deaths occur, 40 deaths were found, which is
20 percent of all neonatal deaths, In five of these cases (2.5
percent of neonatal mortality), the mother had also mentioned
tetanus as the cause of her child’s death. Using the mothers’ di-
agnoses, 5.7 percent of all neonatal deaths were due to tetanus.

Diarrhea was considered a probable cause if the child had diar-
rhea (with or without blood in the stool) for at least two days.
For 33 percent of the deaths among children under five years
and for 65 percent of the deaths at ages 1-4 years, diarrhea was
a probable cause, based on the symptoms. In most of these
cases the mothers had also spontaneously mentioned diarrhea



as the cause of death (Table 8.1). Diarrhea was generally not
associated with either pneumonia or measles. In only 6 percent
of all deaths after the neonatal period did diarrhea cause or
contribute to the child’s death in combination with pneumonia
or measles.

If the child had a cough for at least four days and breathing dif-
ficulties for at least two days before death, pneumonia was list-
ed as a cause (Kalter et al., 1990). Based on mothers’ reports
of their children’s symptoms, lower respiratory tract infections
caused fewer deaths than diarrheal diseases: pneumonia was a
probable cause for 9 percent of all deaths. Respiratory infec-
tion was mentioned by the mother as the cause of death for
only 2 percent and the symptom-based diagnosis was pneumo-
nia.

Measles was considered a cause if the age at death was at least
four months, a rash was present for at least three days, and the
child had fever for at least three days. Measles, as defined
above and occurring during the last two weeks before death,
was a probable cause of 3 percent of the deaths and was
associated with 9 percent of all deaths at age 12 months and
over. However, mothers had mentioned measles as the cause
of death for only two of these cases.

The long-term effects of measles on child mortality—children
who have had measles are more likely to die from other causes,
such as pneumonia, diarrhea, or tuberculosis, in the months af-
terwards due to reduced resistance to these diseases—have been
described in several studies (Koenig et al., 1990). Therefore,
mothers were asked whether the dead child had had rash and
fever in the six months before death. If so, they were asked the
duration of the episode and the time elapsed between this ill-
ness and the child’s death.

The proportion of deaths preceded by a presumed measles in-
fection was estimated using questions about an illness consist-
ing of rash and fever during the six months preceding the inter-
view (data not shown). Using the same criteria for the diagno-
sis of measles as above, that is, an illness with a rash lasting
three days or longer and with a fever for at least three days, 14
percent of children had a history of measles in the four wecks
preceding death, 19 percent in the three months preceding
death, and 21 percent in the six months preceding death. For
children who died of respiratory diseases, according to the
mother’s report, 22 percent had had measles in the three
months before death. The corresponding figure for diarrheal
deaths was 15 percent. This suggests that measles may be more
important as a cause of death than the data in Table 8.1 show.

Although the verbal autopsy questionnaire was more extensive
in Bolivia than in most other DHS surveys before 1989, it can-
not be shown that this has led to more valid and reliable re-
sults. However, the results do provide an indication of the
quality of the data. The duration of breathing difficulties is a

very important addition, and data on the duration of other
symptoms enabled a more careful assessment of the probable
cause of death using diagnostic algorithms. Unfortunately,
mother’s reported cause of death and the diagnosis based on
the symptoms often are inconsistent. The inconsistencies may
be due to errors in both methods.

The proportion of women responding "don’t know" to the
open question on the cause of death in Bolivia is remarkably
lower than in most other DHS surveys. In Bolivia, the inter-
viewer wrote down what the mother said and the cause was
coded in the office; in other surveys a short coding list was pro-
vided to the interviewer (in the questionnaire). This suggests
that the large proportion of don’t know responses is caused by
the interviewers’ problems with ascertaining the cause of
death. It is, however, also possible that office editors had very
loose instructions for coding the causes of death, and consider-
able room was left for the coders’ interpretations.

82 ECUADOR

In Ecuador the interviewer coded the cause of death following
one question to the mother:

“Which symptoms did (NAME) have in the two weeks
preceding death?"

The questionnaire provided the following instructions to the
interviewer:

. Tetanus: stopped sucking 7-10 days after birth, stopped
crying 3 days before death, rigid body, convulsions

. Malaria: fluctuating fever, cold shivers, shaking of the
body

C Acute respiratory infection (ARI): cough; fever; nasal
discharge; difficult, rapid, or noisy breathing

. Measles: exanthema on the whole body, nasal discharge,
cough, fever, red eyes

. Whooping cough: persistent and severe cough

C Acute diarrhea: diarrhea and vomiting, sunken eyes,
sunken fontanel, very thirsty

. Various: traffic accident, burns, drug or food poisoning
C Others (specify).

Table 8.2 shows the results of these questions for 202 deaths
for children under five years by age period. Forty percent of

the deaths could not be classified by the interviewer in one of
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the eight categories of causes. It cannot be assessed whether
the respondent did not know what the symptoms were or
whether the interviewer did not know what diagnosis to make
from the symptoms recalled by therespondent. The proportion
of don’t know responses increased with the length of the recall
period as follows: 30 percent of infant deaths in the first and
second years, respectively, before the survey and 52 percent in
the third and fourth years, respectively, before the survey.

Table 8.2 Causes of death among children
under 5 years, by age in months,
Ecuador DHS, 1987 (percentages)

Age at death

(months)
Cause Al 0 1-59
Diarrhea 11.9 6.4 18.3
AR1 1.4 11.9 10.7
Tetanus 5.4 9.2 1.1
Malaria 4.5 3.7 5.4
Measles 2.5 2.8 2.2
Pertussis 1.5 0.9 2.1
Accidents 5.9 4.6 7.6
Other 16.8 21.1 11.8
Don’t know 40.1 39.4 40.8
Total 100.0 100.0 100.0
Number of deaths 202 109 93

For the remaining 60 percent of deaths, diarrheal diseases
were the most common cause of death, especially after the
neonatal period. During the neonatal period ARI and tetanus
were the leading causes. Accidents, which were common in all
age groups, were associated with 7 percent overall; deaths due
to accidents were not likely to be classified as unknown. Pre-
sumably, this cause of death was the simplest to ascertain for
the interviewer. However, it is possible that birth trauma has
been reported or interpreted as an accident, since 5 percent of
neonatal deaths were attributed to accidents.

Measles is conspicuously uncommon as a leading cause of
death, accounting for only 2.5 percent of all deaths under five
years of age. Underreporting or misclassification by the inter-
viewer are likely explanations.

Generally, the method used in Ecuador does not appear to
provide useful results or a reasonably accurate picture of the
causes of death in childhood. The proportion of deaths with
unknown cause is large, but more importantly, the causes of
death are highly sensitive to interviewer interpretation and
biases.
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83 EGYPT

In Egypt, no symptoms checklist was used, but a limited num-
ber of questions were asked to determine whether the child
had died from a few important causes of death:

. Diarrhea: Did the child have diarrhea during the seven
days before death? If yes, did the child also have watery
stools?

0 Acute lower respiratory infections: Did the child have a
cough and difficulty breathing in the seven days before
death (two separate questions)?

° Measles: Did the child have measles during the last
seven days before death? [Itoftenis argued that measles
is the main cause of death, if it occurred within three
months before the death (e.g., Koenig et al., 1990).]

. Other illness: Did the child have any other illness during
the last seven days?

. Accident: Did the child have an accident during the last
seven days?

. Neonatal tetanus: Did the child have convulsions and
had it been nursing normally until it became ill?

The mother was also asked whether the child had been exam-
ined by a doctor during the period of illness before death.

There were no coding categories for don’t know responses.
Missing values occurred for 21 of 723 deaths in children under
five years (2.9 percent), apparently because the interviewer
skipped the whole section. Twenty percent of the mothers
mentioned other illnesses as the cause of death; the most
frequentlymentioned conditionswereseverediarrhea, tetanus,
and fever (Table 8.3). On the basis of this list of symptoms and
diseases, it is possible to arrive at an estimate of the magnitude
of the four leading causes of death.

Diarrheal diseases are very commonly reported (for one third
of the deaths). Ninety percent of the children with diarrhea in
the terminal illness had watery diarrhea. Diarrhea can be con-
sidered a likely primary or contributory cause of death if the
child had diarrhea during the last week or if the mother spon-
taneously mentioned that the child hadsevere diarrhea. Under
these assumptions, more than 50 percent of the postneonatal
and child deaths in Egypt are associated with diarrhea.

Pneumonia is a probable cause of death for about one fourth
of the child deaths if the diagnosis is based on the presence of
cough with difficult breathing. It is notable that difficult
breathing was more common than cough, especially among
neonatal deaths and child deaths. For a very young infant with



pneumonia, it is possible that the sick child cannot mount a
cough response, but for a child 1- to 4-years-old this is less
common. In addition, terminal breathing difficulties among
children who are very sick while dying from causes other than
pneumonia are likely to be reported as difficulty breathing,
which may explain the high prevalence of breathing difficulties.

Table 8.3 Causes of death and symptoms occurring before
death among children under 5 years, by age
in months, Egypt DHS, 1988 (percentages)

Age at death (months)

0-59 0 1-1 12-59

SYMPTOMS
Diarrhea 32.5 7.5 55.6 48.9
Watery stools 29.3 6.8 51.5 40.7
Cough 20.7 8.0 31.2 31.6
Diff. breathing 27.9 20.7 31.4 40.3
Measles 4.0 0.7 4.4 12.6
Other 20.1 14.9 26.7 19.4
Severe diarrhea 12.7 2.7 23.4 16.2
Fever 3.5 2.9 3.8 4.7
Tetanus 5.7 9.2 2.6 2.8
Convulsions 13.9 30.3 0.0 0.0
Nursing normal 15.0 32.7 0.0 0.0
Saw doctor 61.8 42.1 78.6 78.2
Missing 3.1 3.4 2.8 2.6

PROBABLE DIAGNOSIS

Diarrhea 34.4 8.9 58.5 50.0
Pneumonia 16.1 6.3 23.9 25.7
Measles 3.3 0.0 3.2 12.6
Neonatal tetanus 6.2 13.6 0.0 0.0
Number of deaths 723 331 274 117

The diagnosis of measles could only be based on the mother’s
report of measles, since no symptoms were asked. Using the
criterion that measles deaths can only occur in a child at least
four months old, 4 percent of the postneonatal deaths and 13
percent of deaths among children 1-4 years were reportedly
due to measles.

Neonatal tetanus was spontaneously mentioned by 9 percent
of mothers for neonatal deaths, and convulsions and nursing
problems a few days after birth were each mentioned for about
30 percent of the neonatal deaths. If the diagnosis of neonatal
tetanus is based on the presence of both symptoms and death
between 3 and 28 days of life, then 14 percent of the neonatal
deaths were due to tetanus.

In general, it appears that focusing on very few causes of death
(diarrhea, pneumonia, and measles for deaths after the neo-
natal period) leads to overestimation of the proportion of
deaths caused by diarrhea and AR Also, it is not possible to
distinguish between main and associated causes of death. In

addition, the mix of asking a few questions on symptoms pre-
ceding death and asking for a disease itself, namely measles,
does not appear to lead to useful results. It is difficult to assess
whether the two questions on convulsions and feeding for neo-
natal deaths providean estimate of the importance of neonatal
tetanus mortality.

84 TUNISIA AND MOROCCO

Tunisia and Morocco used the same questionnaires to deter-
mine the causes of death in children under five years. They in-
cluded:

. Questionson the presence of 17 symptoms or conditions
during the illness that led to the child’s death

. A question on the mother’s opinion of the cause of
death, with 10 coding categories.

The mother responded don’t know to the latter question for 45
percent of the deaths in Tunisia and for 33 percent in Morocco
(Table 8.4). About one quarter of the answers were classified
as other. In Tunisia, the proportion of mothers responding
don’t know did not increase with the length of the recall
period. Such responses were recorded for 43, 42, 43, and 36
percent among infant deaths for the first, second, third, and
fourth years before the survey, respectively. In Morocco, there
was a small increase when the recall period exceeded three
years. The proportions responding don’t know for the cause of
infant deaths were 31, 31, 33, and 39 percent for the first,
second, third, and fourth years before the survey, respectively.

Considering the main causes of death the following can be not-
ed in Table 8.4:

J Diarrhea: as a symptom very commonly reported in
Morocco (more than 50 percent after the neonatal peri-
od) and also frequent in Tunisia (38 percent for post-
neonatal deaths). The mother reported diarrhea as the
cause of death for about 32 percent of the deaths after
the neonatal period in Morocco and for 26 percent of
the postneonatal deaths in Tunisia. It appears that in
Morocco diarrhea was mild or a secondary cause for
about one fifth of all deaths, where, according to the
mother, diarrhea was not the cause of death but was
present as a symptom.

. Acute respiratory infection: in both surveys difficult
breathingwas more common than cough. The difference
was particularly large in Morocco. Overall, pneumonia,
based on cough with difficult breathing, is less common
than may have been expected. Mothers rarely gave res-
piratory illness as a cause of death.
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Table 8.4 Symptoms and causes of death, by age in months, for deaths among chil-
dren under 5 years, Tunisia DHS 1988 and Morocco DHS 1987 (percentages)
Tunisia Morocco

Age at Death (months) Age at Death (months)

0-59 0 1-59 0-59 0 1-59
SYMPTOMS
Body swollen 15.4 13.7 17.3 9.0 4.0 12.5
Extreme thinness 28.6 25.6 31.8 28.4 14.5 42.2
High fever 22.9 10.3 36.4 31.2 15.7 46.8
Diarrhea 20.3 3.4 38.2 34.0 1.7 55.6
Vomiting 16.7 5.1 29.1 34.4 14.9 53.6
Mouth closed 11.9 111 12.8 10.8 13.7 7.9
Cough 8.8 4.3 13.6 10.6 6.0 16.0
Dyspnoea 1.9 7.7 16.3 21.0 23.4 19.0
Ictere 12.3 6.8 18.2 4.0 5.6 2.2
skin rash 7.9 5.1 10.9 4.0 2.0 5.2
Convulsions 6.2 4.3 8.1 8.0 5.2 10.7
Stiff body 8.8 5.1 12.7 4.0 6.0 2.1
Muscular contractions [ANA 3.4 5.5 6.8 9.3 4.5
Accidents 0.9 0.0 1.9 1.4 1.2 1.5
Intoxication 0.9 0.9 0.9 0.8 0.4 1.0
Other 37.9 47.9 27.3 25.6 38.3 13.9
CAUSE OF DEATH ACCORDING TO MOTHER
Diarrhea 12.8 0.9 25.5 19.6 7.3 31.6
Tuberculosis 2.6 4.3 0.9 0.2 0.0 0.5
Respiratory disease 6.2 4.3 8.2 5.0 7.3 2.8
Meningitis 2.6 0.9 4.5 0.6 0.0 1.3
Whooping cough 0.9 0.0 1.9 1.4 0.0 3.2
Tetanus 0.9 0.0 1.8 3.0 4.8 1.2
Measles 1.3 0.0 2.7 2.2 0.0 3.5
Diphtheria 0.9 1.7 0.0 1.6 0.4 2.6
Other 24.2 32.5 15.5 28.8 40.7 17.7
Missing 1.8 2.6 0.9 4.2 3.6 4.8
Don’t know 45.4 53.0 37.2 33.4 35.9 30.7
PROBABLE CAUSE OF DEATH
Malnutrition 38.3 35.9 40.9 33.2 17.3 47.7
Pneumonia 4.0 1.7 6.4 4.2 2.8 5.8
Pneumonia with fever 3.1 0.9 5.5 2.4 1.2 3.8
Diarrhea with fever 11.9 2.6 21.9 19.4 5.6 33.0
Measles 2.2 0.0 4.6 1.4 0.0 2.4
Tetanus 2.2 4.3 0.0 4.2 8.5 0.0
Accidents 1.8 0.9 2.7 2.2 1.6 2.4
Malaria 0.9 0.0 1.8 1.6 0.0 8.1
Pertussis 4.8 2.6 7.2 5.0 1.2 8.9
Number of deaths 227 17 110 500 248 252

Measles: skin rash was not commonly reported in either
country, but was reported for neonates. The lack of a
specific term for a measles-associated skin rash may have
contributed. Mothers also did not often mention measles
as the cause of death.

Neonatal tetanus: neonatal tetanus was not reported at
all in Tunisia, but in Morocco it was mentioned for 5
percent of all neonatal deaths. Based on the symptoms,
i.e., inability to open the mouth and convulsions, spasms,
or body stiffness, the probable diagnosis of tetanus was
made for neonatal deaths between 3 and 31 days. In this

case 4 and 10 percent of the neonatal deaths are caused
by tetanus in Tunisia and Morocco, respectively. In
Morocco, the diagnosis of tetanus based on the symp-
toms agreed for only 29 percent with mother’s report of
tetanus.

Malnutrition: extreme thinness of the child and, to a
lesser extent, swollen body are potential symptoms of
protein calorie malnutrition, and were reported fre-
quently. If either of these two symptoms is taken as
evidence of malnutrition then about one third of all
deaths are associated with malnutrition in both coun-



tries. Extremely thin for neonates probably refers to low
birth-weight babies. It is not clear how reliable the
reports are. If it is malnutrition, the symptoms would
fiave to be present for at least a month or so, but such
information was not collected.

The leading probable causes of death that result from com-
bining information on the list of symptoms and mothers’ re-
ports are listed in Table 8.4. It can be concluded that the
checklist of symptoms in Tunisia and Morocco provides some
insight into the leading causes of death in childhood, but many
questions remain. Diarrhéa appears to be overestimated and
respiratory infections, measles, and neonatal tetanus un-
derestimated. The questionnaires also included symptoms that
were not well specified and causes of death that were not use-
ful (e.g., diphtheria and typhoid).

85 SENEGAL

Three questions were asked in Senegal to determine the prob-
able cause of death:

+  Didthe child have one of the following symptoms during
the disease that led to the child’s death? (the presence of
12 signs and symptoms were probed; see Table 8.5)

«  Did the child have one of the following symptoms just
before death? (five symptoms were probed)

«  Whatwas the principal cause of death? (there were cod-
ing categories for six conditions and for other causes)

The results are shown in Table 8.5. The list of symptoms dur-
ing the disease leading to death does not include the important
symptoms of diarrhea and difficult breathing. For 18 percent
of the deaths the mother did not know what symptoms the
child had had. This was a particularly common situation if it
concerned a neonatal death: 38 percent don’t know responses.
The proportion of deaths with unknown cause accordingto the
mother increased with the length of the recall period: 40 per-
cent of the infant deaths in the year before the survey, 40 per-
cent in the second year before the survey, 55 percent in the
third, and 51 percent in the fourth year before the survey. High
fever was a symptom for more than 70 percent of the postneo-
natal and childhood deaths. Dehydration was also very fre-
quently reported for these children: about 45 percent. Most
likely mothers understood the term dehydration. There were
three symptoms referring to cough: cough, cough and vomit-
ing, and attacks of coughing. Cough and vomiting, and attacks
of coughing were more frequently reported than cough, which
is inconsistent.

Muscular spasms, dehydration, and stiffbody were all reported
as symptoms occurring just before death (but may have been

present longer) for about one in five deaths. Ten percent had
convulsions. These questions do not provide useful infor-
mation.

For 42 percent of the under-five deaths the mother could not
give a cause of death. For neonatal deaths the value was 66
percent. Diarrhea, measles, malaria, and other conditions were
the most commonly reported causes. Pneumonia and accidents
were not on the list of possible answers.

Table 8.5 Symptoms and causes of death among children
under 5 years by age in months, Senegal DHS
1986 (percentages)

Age at Death (months)

0-59 0 1-1 12-59
SYMPTOMS PRESENT DURING TERMINAL ILLNESS
could not drink 27.8 33.7 33.5 18.5
Could not cry 14.0 16.3 15.5 10.8
High fever 58.7 32.1 72.0 72.5
skin rash 12.8 4.6 16.8 17.1
Cough 9.7 5.1 14.3 10.4
Red eyes 14.3 6.1 19.3 18.0
Cough and vomiting 28.8 8.7 40.4 38.3
Attacks of coughing 5.5 2.0 9.3 5.9
Dehydration 32.6 5.6 45.3 47.3
Red hair 6.6 0.0 6.8 12.2
Swollen feet 3.6 1.0 0.6 8.1
Accidents 1.0 0.5 1.2 1.4
Don’t know 18.3 37.8 5.6 10.4
SYMPTOMS PRESENT JUST BEFORE DEATH
Muscular spasms 19.3 15.8 23.6 19.4
Convulsions 10.0 7.1 9.9 12.6
Dehydration 24.9 4.1 32.3 37.8
Stiff body 21.2 17.3 20.5 25.2
Paralysis 5.7 4.6 6.2 6.3
CAUSE OF DEATH ACCORDING TO MOTHER
Tetanus 4.0 6.6 5.6 0.5
Whooping cough 1.7 0.5 3.1 1.8
Diarrhea 16.2 2.0 24.8 22.5
Measles 1.1 1.0 12.4 18.9
Malaria 4.8 0.5 6.2 7.7
Influenza 2.6 1.0 3.7 3.2
Other 16.2 20.9 15.5 12.6
Don’t know 42.3 66.3 27.3 32.0
PROBABLE CAUSES OF DEATH
Diarrhea 16.2 2.0 24.8 22.5
Malaria 14.9 0.0 22.4 22.5
AR 1.9 4.1 18.6 14.0
Measles 8.1 0.0 9.9 14.0
Whooping cough 1.7 0.5 3.1 1.8
Neonatal tetanus 4.8 14.3 0.0 0.0
Total 579 196 161 222

The last part of Table 8.5 shows probable causes of death
which, taking into account the limitations of the Senegal ques-
tionnaire, are based on the following criteria:

. Diarrhea: based on mother’s report (about 25 percent of
postneonatal and childhood deaths).
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¢ Malaria/meningitis: based on mother’s report of malaria
or on the symptoms of high fever with muscular spasms
or convulsions in a child at least 1 month old. Since
Senegal is in the "meningitis belt,” meningitis is also
probable and it is virtually impossible to distinguish be-
tween the two with the DHS questions.

*  Acuterespiratoryinfection: based onsymptomsofcough
(cough only, cough with vomiting, or attacks of cough-
ing) with high fever.

»  Measles: high fever and skin rash in a child at least 4
months old or diagnosis from mother’s report.

»  Whooping cough: mother’s report of whooping cough,
with cough and vomiting as reported symptoms.

»  Neonatal tetanus: unable to drink, and just before death
symptoms of muscular spasms or convulsions or stiff
body, in a neonate aged 3-31 days. For 14 percent of the
neonatal deaths tetanus could be considered a probable
diagnosis.

In general, the Senegal questions on the causes of death have
several inconsistencies and omissions and the results on the
leading causes of death should be interpreted very carefully.

8.6 CAMEROON

The DHS-1I survey in Cameroon was conducted in 1991 and
built upon the experience of the other DHS surveys and verbal
autopsy studies. Therefore, the data willbe analyzed somewhat
more extensively than for the other surveys.

For deaths not caused by an accident, two types of information
were used to assess the probable cause of death. First, the re-
spondent was asked to give the main cause of death, which was
recorded by the interviewer on the questionnaire and later
coded in the office, using a list of causes of death. Two causes
could be coded. Second, inquiries were made into the pres-
ence, severity, and duration of selected symptoms and signs
during the illness that led to the child’s death. These symp-
toms, whichincluded diarrhea, diarrhea with blood, cough, dif-
ficult/rapid breathing, rash, fever, convulsions, very thin, and
swollen legs and/or face, were used to make a probable diagno-
sis (based on diagnostic algorithms). In order to distinguish
between neonates, who were normal at birth, and those who
were not, the mother was also asked whether the baby had
been sucking normally during the first days of life. The latter
group ofbabies includes those traumatized during deliveryand
premature, as well as those with congenital malformations.
The loss of the ability to suckle a few days after birth is typical
of neonatal tetanus.
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8.6.1 Causes of death according to mother

The data on the main cause of death as reported by the mother
for neonatal deaths and deaths at 1-59 months are summarized
in Table 8.6. For all under five deaths there were 2.5 percent
missing values and 15 percent don’t know responses. These
were more common for neonatal deaths: 6 percent missing and
24 percent don’t know. The proportion of infant deaths with
don’t know responses increased with the length of the recall
period: from 11 percent for deaths in the year before the
survey, to 12, 21, and 21 percent in the second, third, and
fourth years before the survey, respectively.

Table 8.6 Cause of death according to the mother: Percent
of deaths attributed to different causes by age
in months for children born in the last five
years, Cameroon DHS, 1991

Age at Death

(months)
Cause of Death! 0 1-59 All
Prematurity 11.6 0.0 4.3
Birth problems 9.2 0.0 3.4
Tetanus 9.3 1.9 4.7
Congenital malf. 0.5 1.4 1.0
Malaria 8.8 15.7 13.2
Measles 1.2 18.9 12.3
Respiratory illness 13.6 11.2 12.1
. Pneumonia 4.7 6.6 5.9
. Asthma 1.9 0.7 1.1
. Pertussis 0.7 2.1 1.6
. ARl symptoms 6.2 1.8 3.4
Diarrhea 1.2 17.4 1.4
Fever 2.4 4.5 3.7
Malnutrition 0.0 4.2 2.6
Anemia 0.0 1.6 1.0
Other infections 0.0 1.6 1.0
Accidents 1.4 1.8 1.7
Other 11.6 9.6 10.3
Don’t know 23.9 9.3 14.7
Missing 5.5 0.7 2.5
Total 100.0 100.0 100.0
Number of deaths 1M1 188 299

! one cause per child.

During the neonatal period, respiratoryillnesses were the most
frequently cited cause of death (14 percent), followed by pre-
maturity (12 percent), tetanus (9 percent), birth problems (9
percent), and malaria (9 percent). The reliability of mothers’
reports on the causes of death is not clear. Malaria may have
been overreported, since it is not common before six weeks of
age.



After the neonatal period, measles is the leading cause of
death (19 percent, asreported by the mother), followed by di-
arrhea (17 percent), malaria (16 percent), and respiratory dis-
eases (11 percent). Malnutrition was reported as the main
cause of death for 4 percent of the deaths, and accidents ac-
counted for 2 percent.

A secondary cause of death was also recorded if the mother re-
ported more than one cause. This occurred for only 4 percent
of all deaths and was attributed mostly to malaria or anemia
(not included in Table 8.6).

8.6.2 Prevalence of Symptoms Before Death

The percentages of children for whom each of the symptoms
occurred during the terminal illness are shown in Table 8.7.
Among neonatal deaths dyspnoea was very common (32 per-
cent), while fever, cough, and convulsions were also reported
for more than 10 percent of the deaths. Among the deaths at
1-59 months, fever (58 percent), dyspnoea (44 percent), diar-
rhea (42 percent), and being very thin (41 percent) were com-

monly reported. Each of the remaining symptoms, with the ex-
ception of diarrhea with blood, were reported for more than 10
percent of the deaths,

To be able to distinguish between symptoms that are very com-
mon in childhood (such as diarrhea or thinness), but perhaps
unrelated to the child’s death, and symptoms that contribute
to the death, it was asked whether the symptom or sign was se-
vere. Table 8.7 shows that, for example, about three quarters
of the respondents thought the diarrhea was severe.

It was also asked whether the symptom lasted until death, and,
if not, how long before death it stopped. These data would en-
able a distinction between causes that lasted until death (main
or associated causes) and causes that stopped before death
(contributory causes of death). Table 8.7 shows that in the
large majority of cases the symptom lasted until death. If not,
it usually stopped just a few days before death (data not
shown). Therefore, the distinction between main, associated,
and contributory causes of death will not be made here.

Table 8.7 Symptoms during the illness that led to death: Percent with symptom
present, with symptom being severe, and with symptom lasting until
death, by age at death, Cameroon DHS, 1991

Neonatal Deaths (N=111)

Deaths 1-59 Months (N=188)

Symptom Symptom

Lasted

Symptom Symptom Lasted

Symptom Present Severe until Death Present Severe until Death
Diarrhea 6.0 2.0 4.8 41.6 31.9 32.7
Diarrhea w/blood 1.9 1.2 0.0 4.8 3.5 4.8
Cough 14.0 1.2 12.4 28.9 17.9 23.6
Dyspnoea 31.5 27.9 29.9 43.6 36.8 40.1
Fever 20.3 15.2 14.6 58.4 44.4 50.8
Convulsions 1.5 10.7 7.1 19.6 14.4 18.4
Rash 2.5 0.8 2.5 17.2 15.6 14.0
Very thin 7.1 5.1 7.1 40.6 34.1 35.5
Swollen legs 6.1 2.4 3.5 12.4 9.8 10.7

Note: Children who died of accidents are included in the denominator.

8.63 Cause of Death Derived from Symptoms

Table 8.8 presents the probable causes of death based on vari-
ous diagnostic algorithms. Among neonatal deaths low birth
weight was common: 19 percent of the deaths had either are-
ported birth weight of less than 2500 grams or, if no birth
weight was available, the mother reported her child was very
small at birth. Most of the deaths caused by low birth weight
appeared to be associated with premature delivery: 17.5 per-
cent of all neonatal deaths were reportedly delivered prema-
turely and had low birth weight, while only 1.5 percent were
delivered on time, but had low birth weight, most likely due to
intrauterine growth retardation. Some of the premature ba-
bies might in fact have been small-for-date babies due to intra-
uterine growth retardation.

Neonatal tetanus deaths typically occur between 3 and 30 days
of life (about 90 percent occur at 4-14 days). In Cameroon,
slightly more than one-fourth of the neonatal deaths occurred
between 3-30 days and were associated with normal sucking
during the first days of life (Table 8.8). This proportion may
include all tetanus deaths, but also includes deaths due to
nontetanus causes. Ifthe reported convulsions, which probably
also include spasms of the body in tetanus cases, are included,
5 percent of the neonatal deaths can be considered due to
probable tetanus.

Diarrhea was not common during the neonatal period, but was
very common among deaths of older children. More than one
third of the children dying after the neonatal period had at
least two days of diarrhea, 27 percent had at least two days of
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Table 8.8 Presence of symptoms during the disease that led to death: Percent with select-
ed combinations of symptoms, Cameroon DHS, 1991

Age at Death (months)

Possible Diagnosis  Symptoms Neonatal 1-59 Atl
Low birth weight Low birth weight 19.0 5.7 10.6%
e With prematurity 17.5 2.8 8.3
s Delivery on time 1.5 2.9 2.4
Neonatal tetanus Death at 3-30 days with normal
sucking at birth 27.4 - 10.2%
* With convulsions 4.5 S 1.7
Diarrheal diseases Diarrhea 2 2 days 4.8 35.9 24.4
Diarrhea severe, 2 2 days 2.0 26.7 17.6%
Diarrhea with blood, 2 2 days 1.9 4.9 3.8
Pneumonia Cough 2 1 day &/or dyspnoea 2 2 days 25.0 o 9.32
Cough 2 4 days & dyspnoea 2 2 days s 16.3 10.3%
Measles Death at 4 months and older with rash
2 3 days S 15.0 9.4
e With fever = 3 days - 5.6 3.52
Malaria Fever severe, > 2 days 9.9 37.1 27.1
e Without rash, diarrhea, or difficult
breathing 6.9 15.8 12.5%
Malnutrition Very skinny, severe 2z 1 month o 11.2 7.0
Swollen legs or face, severe, 2 1 mo. S 3.6 2.3
Either very skinny or swollen legs/face - 13.1 8.3%

Note: Children who died of accidents are included in the denominator.
® These diagnostic criteria were used to determine the probable cause of death in

Tables 8.9 and 8.10

severe diarrhea, and 5 percent had diarrhea with blood (the
latter is an indicator of dysentery).

If the diagnosis of respiratory illness in neonates was based on
the presence of either at least one day of cough or at least two
days of difficult breathing, then 25 percent of the neonatal
deaths were associated with respiratory illness. The criteria
used for the diagnosis of pneumonia (acute lower respiratory
infection) in older children were cough for at least four days
and difficult breathing for at least two days. The duration of
breathing difficulties appears to be especially important, since
many mothers report terminal breathing difficulties for their
deceased children. About one in six deaths after the neonatal
period was due to pneumonia.

A child was considered to have died from measles if the death
occurred at the age of four months and older, with rash and
fever for at least three days; this accounted for 6 percent of the
deaths after the neonatal period. If fever is omitted from the
-criteria, the proportion is 15 percent. Information was not
obtained about deaths that occurred as a complication of
measles after the clinical symptoms of measles had subsided
(so-called post-measles deaths).

Malaria is difficult to diagnose. Serious fever for at least two
days was reported for 37 percent of the deaths after the
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nconatal period. Of these, about 16 percent were without rash,
diarrhea, or difficult breathing. The latter two symptoms may
occur in conjunction with malaria, but excluding them
probably makes the diagnosis of malaria on the basis of serious
fever more specific.

The diagnosis of malnutrition was made if the child was re-
portedly very thin for at least 1 month before death (wasting,
marasmus), or had swollen legs or face for at least 1 month
(kwashiorkor). Among deaths after the neonatal period, 13
percent were associated with malnutrition.

8.6.4 Comparison of Mother’s Reported Cause and
Symptom-based Diagnosis

For the five most common illnesses leading to death after the
nconatal period, mother’s reported cause of death was com-
pared to the symptom-based diagnosis. In Table 8.9, the third
column shows the percent of deaths for each diagnosis, derived
from either the mother’s reported cause or the symptoms. The
fourth column only includes cases in which mother’s cause of
death agreed with the diagnosis based on the symptoms. The
proportions derived from each of the sources can be found in
columns one and two of Table 8.9.



Table 8.9 Mother’s reported cause of death and diagnosis
based on reporting of probed symptoms for leading
causes among deaths 1-59 months: Percent from
mother’s report, from reported symptoms, from
either source, and from both sources (in which
both sources agree), Cameroon DHS, 1991 (N = 188

Table 8.10 Probable causes of death, based on mother’s
report on the main cause of death, and
diagnostic algorithms, Cameroon DHS, 1991

NEONATAL MORTALITY (N = 111)

deaths) Cause of Death Criteria for Diagnosis Percent
From Mother’s  From Either Mother Both Mother Low birth weight Symptoms 19.0
Disease Report Symptoms or Symptoms and Symptoms Birth problems Mother 9.2
Congenital anomalies Mother 0.5
Diarrhea 17.4 26.7 32.7 11.4
Malaria 15.7 15.8 23.2 8.5 Tetanus Mother, death 3-30 days,
Respiratory normal sucking first days 7.0
infection 1.2 16.3 22.7 7.3
Measles 18.9 5.6 19.0 3.3 Respiratory illness Mother & symptoms 7.0
Malnutrition 4.2 13.1 14.5 2.8 Diarrhea Symptoms 2.0
Accidents Mother 1.4
Diarrhea was a mother-reported or asymptoms-based diagno- ~ No cause identified 59.5
sis for 33 percent of the deaths, but both sources were in DOSTNEONATAL AND CHILD MORTALITY (N = 188
agreement for only 11 percent of the deaths. For diarrhea, ma- N =198
laria, and respiratory infection the proportion based on both Cause of Death Criteria for Diagnosis Percent

sources is about one-third of the proportion based on either
source. For measles and malnutrition the difference is much
larger.

8.6.5 Probable Causes of Death: A Synthesis

Table 8.10 presents the probable causes of death, based on
mother’s report and on the symptoms as in Table 8.8. How the
final diagnosis was made is indicated and multiple causes of
death were allowed.

Low birth weight is the leading cause of death for neonatal
mortality (19 percent), and is particularly prominent during
the first days of life. Most of these deaths appear to be associ-
ated with reported prematurity. Birth problems, such as pro-
longed labor leading to asphyxia and other obstetric complica-
tions, account for 9 percent of neonatal mortality. Respiratory
illness is a probable cause of death for 7 percent, and tetanus
accounts for another 7 percent. The diagnosis of neonatal teta-
nus was based on the combination of age at death (3-30 days),
normal sucking at birth, and mother’s report of tetanus. Acci-
dents are associated with 1 percent of the neonatal deaths. No
cause of death is established for more than half of the neonatal
deaths, including deaths for which only malaria/fever was men-
tioned, since malaria is unlikely for neonates, and fever only
does not provide a diagnosis. This is due to the lack of knowl-
edge among mothers about symptoms preceding neonatal
death (e.g., 25 percent responded don’t know to the open
question on the cause of death), the lack of detailed questions
onsymptoms associated with causes of neonatal death, and the
disagreement between mothers’ diagnosis and symptoms re-
ported for some deaths. In addition, the assessment of neo-

‘natal causes of death may be more difficult using the verbal
autopsy technique.

Diarrhea Symptoms (severe z 2 d.) 26.7
Respiratory infection Symptoms (cough & dyspnoea) 16.3
Measles Mother or symptoms 19.0
Malaria Mother or symptoms 23.2
Malnutrition Mother or symptoms 14.5
Anemia Mother 1.6
Accidents Mother 1.8
No cause identified 21.0

ALL CHILDREN UNDER FIVE YEARS (N = 299)

Cause of Death Criteria for Diagnosis Percent

Diarrhea Symptoms (severe,z 2 d.) 17.6
Respiratory infection  Symptoms (cough & dyspnocea) 12.9
Measles Mother or symptoms .0
Malaria Mother or symptoms 14.6
Matnutrition Mother or symptoms 9.1
Anemia Mother 1.6
Accidents Mother 1.8
Low birth weight Symptoms 7.1
Birth problems Mother 3.4
Tetanus Mother & symptoms 3.7
No cause identified 35.3

Note: Multiple causes of death allowed.

After the neonatal period, diarrheal diseases are the leading
cause of death with 27 percent, followed by malaria (23 per-
cent), measles (19 percent), pneumonia (16 percent), and mal-
nutrition (15 percent). Anemia and accidents each accounted
for less than 2 percent. The accidents included two deaths due
to traffic accidents, one fall, one burn, and one classified as
other. There was also one death due to poisoning. The causes
of death may occur in combination with each other. Although
one can argue about the accuracy of the estimates of the rela-
tive importance of the most prominent causes of death in
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childhood, it is clear from the Cameroon DHS survey that pre-
ventable causes of death are the most common killers in child-
hood.

In sum, the cause of death questions used in Cameroon ap-
peared to have resulted in more plausible results than any of
the preceding six DHS surveys discussed in this chapter with
causes of death modules. The proportion of deaths that were
classified as unknown was considerably smaller than in other
surveys and reached acceptable levels for deaths after the neo-
natal period. Malaria and malnutrition also appeared on the
listofleading causes of death. This in itself may present a more
genuine picture of the leading causes of death, compared to
verbal autopsy studies that focus only on diarrhea, pneumonia,
and measles. It is, however, very uncertain how accurate the es-
timates of mortality due to malaria and malnutrition are.

8.7 CONCLUSION

In general, the results on the causes of death in the seven DHS
surveys analyzed here are disappointing. Primarily, this is due
to inadequate questions asked in the earlier surveys, which led
to large proportions of deaths with unknown causes and un-
likely distributions of the leading causes of death. The more
extensive questionnaires were not verysuccessfulin Bolivia but
were perhaps moderately successful in Cameroon. The quality
of data is, however, difficult to assess and one has to rely on
common sense to assess the resulting causes of death distribu-
tion. The same approach had to be used to evaluate data quali-
ty from epidemiological studies (Gray, 1991), since validation
studies are few.

Classification into main and contributory causes is not feasible
on the basis of a short questionnaire. However, the use of mul-
tiple causes gives a better picture of the causes of death pattern
than the use of single causes. Therefore, multiple causes
should be allowed, as was done for Cameroon, and no attempt
has to be made to distinguish between main and contributory
causes.
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Based on the results of a few studies a recall period of 6-24
months has been recommended (Gray, 1990). The length of
the recall period in DHS surveys is 0-4 years. In three of the
surveys, there was a moderate increase in the proportion of
don’t know responses where the recall period was more than
two years. However, there was no increase in four other sur-
veys. This does not suggest that the length of the recall period
is the major problem. However, information given for deaths
more than two years ago may be less accurate as well, but this
cannot be evaluated with the DHS data sets.

Further improvements can possibly be made when more em-
phasis is placed on traditional names and classifications of
causes of death. Such an effort has been shown to be worth-
while in several studies, but may take at least six weeks of
research. Since DHS surveys are often carried out in multiple
languages, such anthropological studies may not be feasible
within the short time-frame of a DHS survey.

Causes of neonatal mortality generally are more difficult to
determine in verbal autopsy than causes of death among older
children. Not much effort has been made to determine causes
ofneonatal mortality, except for tetanus mortality, in the DHS
program, but efforts to determine these causes would certainly
be worthwhile.

In summary, it remains to be seen whether it is possible to
obtain reasonably accurate data on the leading causes of death
inchildhood inlarge-scale cross-sectional surveys. Withawell-
developed questionnaire (more validation studies are re-
quired) it is possible to obtain a general picture of the causes
of death which can be used for advocacy purposes. If the
objective is to assess cause-specific mortality trends (e.g., four
of the World Summit for Children Goals are cause-specific
mortality reductions) one has to be more cautious for two
reasons: misclassification and sampling errors. The results of
validation studies show that misclassification of causes of
death is common, and such studies are assumed to give the best
possible picture (since only hospital deaths are used).
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Summary of DHS Surveys, 1985-1990

Region and Date of Sample Supplemental Studies, Modules,
Country Fieldwork Implementing Organization Respondents Size and Additional Questions
SUB-SAHARAN AFRICA
Botswana Aug-Dec 1988 Central Statistics Office Al women 15-49 4,368 AIDS, PC, adolescent fertility
Burundi Apr-Jul 1987 Département de la Population All women 15-49 3,970 AM, SAI, adult mortality
(Husband Survey) Ministere de 1'Intérieur
Burundi Apr-Jul 1987 Dépanement de 1a Population Husbands 542 KAP study
Ministére de 1'Intérieur
Ghana' Feb-May 1988 Ghana Statistical Service All women 15-49 4,488 AM, SM, WE
Kenya? Dec-May 1988/89  National Council for Population All women 15-49 7,150
and Development
Liberia Feb-Jul 1986 Bureau of Statistics All women 15-49 5,239 TBH, employment status
Ministry of Planning and Economic
Affairs
Mali Mar-Aug 1987 Institut du Sahel All women 15-49 3,200 AM, VC, childhood
USED/CERPOD physical handicaps
Mali Mar-Aug 1987 Institut du Sahel Men 20-55 970 KAP swudy
(Male Survey) USED/CERPOD
Ondo State, Sep-Jan 1986/87 Ministry of Health, Ondo State All women 15-49 4213 AM, TBH
Nigeria
Senegal Apr-Jul 1986 Direction de la Statistique All women 15-49 4,415 AM, CD
Ministére de 1'Economie et
des Finances
Sudan Nov-May 1989/90  Department of Statistics EMW 15-49 5,860 M, MM, female circumcision
Ministry of Economic and family planning services
National Planning
Togo Jun-Nov 1988 Unité de Recherche Démographique All women 15-49 3,360 AM, SAJ,
Université du Benin marriage history
Uganda Sep-Feb 1988/89 Ministry of Health Al women 15-49 4,730 AM, SAI
Zimbabwe Sep-Jan 1988/89 Central Statistical Office All women 15-49 4,201 AIDS, AM, PC, SAIL, WE
NORTH AFRICA
Egypt Oct-Jan 1988/89 National Population Council EMW 15-49 8,911 AM, CD, MM, PC, SAI, WE,
women’s status
Morocco May-Jul 1987 Ministére de la Santé Publique EMW 15-49 5,982 AM, CD, S
Tunisia Jun-Oct 1988 Office National de la Famille EMW 15-49 4,184 AM, CD, §, SAI

et de la Population

'Data available for 943 husbands interviewed with a husband's questionnaire

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

158

CMW = currently married women
EMW = ever-married women



Region and Date of Sample Supplemental Studies, Modules,
Country Fieldwork Implementing Organization Respondents Size and Additional Questions
ASTA
Indonesia Sep-Dec 1987 Central Bureau of Statistics, EMW 15-49 11,844 PC, SM
National Family Planning
Coordinating Board
Nepal Feb-Apr 1987 New Era CMW 15-49 1,623 KAP-gap survey
(In-depth)
Sri Lanka Jan-Mar 1987 Department of Census and Statistics, EMW 15-49 5,865 AM, NFP
Ministry of Plan Implementation
Thailand Mar-Jun 1987 Institute of Population Studies EMW 15-49 6,775 AM, S, SAI
Chulalongkorn University
LATIN AMERICA & CARIBBEAN
Bolivia Mar-Jun 1989 Instituto Nacional de Estadistica All women 15-49 7,923 AM, CD, MM, PC, S, WE
Bolivia Mar-Jun 1989 Instituto Nacional de Estadistica All women 15-49 7,923 Health
(In-depth)
Brazil May-Aug 1986 Sociedade Civil Bem-Estar All women 15-44 5,892 AM, PC, SM, abortion,
Familiar no Brasil young adult use of contraception
Colombia QOct-Dec 1986 Corporacién Centro Regional de All women 15-49 5,329 AM, PC, SAI SM
Poblacién, Ministerio de Salud
Dominican Sep-Dec 1986 Consejo Nacional de Poblacién All women 15-49 7,649 NFP, S, SAI, SM, family
Republic y Familia planning communication
Dominican Sep-Dec 1986 Consejo Nacional de Poblacién All women 15-49 3,885
Republic y Familia
(Experimental)
Ecuador Jan-Mar 1987 Centro de Estudios de Poblacién All women 15-49 4,713 SAI, CD, employment
y Paternidad Responsable
El Salvador May-Jun 1985 Asociacién Demogrdfica Salvadoreiia All women 15-49 5,207 S, TBH
Guatemala QOct-Dec 1987 Instituto de Nutricién de Centro All women 15-44 5,160 S, SAI
América y Panam3i
Mexico Feb-May 1987 Direccién General de Planificacién All women 15-49 9,310  NFP, S, employment
Familiar, Secretaria de Salud
Pern Sep-Dec 1986 Instituto Nacional de Estadistica All women 15-49 4,999  NFP, employment,
cost of family planning
Peru Sep-Dec 1986 Instituto Nacional de Estadistica All women 15-49 2,534
(Experimental)
Trinidad and ~ May-Aug 1987 Family Planning Association All women 15-49 3,806  AM, NFP, breastfeeding
Tobago Trinidad and Tobago
AIDS acquired immune deficiency syndrome MM  matemal mortality SM  social marketing
AM anthropometric measurements NFEP natural family planning TBH  truncated birth history
CD  causes of death (verbal report of symptoms) PC pill compliance VC value of children
S sterilization WE women's employment
M  migration SAI service availability information
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