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While knowledge of causes of deaths is important for health sectorplanning, little is known from conventional
sources about the causes of deaths in Bangladesh. This is partly due to deficiencies in the registration
system and partly because few deaths are attended by qualified physicians. The present study was
undertaken to update the information available on causes of deaths among under-5-year-olds, taking
advantage of advances in verbal autopsy methodology and of the national Bangladesh Demographic and
Health Survey conducted in 1993-94. About 25% of the deaths were associated with acute lower respiratory
infections (ALRI) and about 20% with diarrhoea. Neonatal tetanus and measles remained important causes
of death, and drowning was a major cause for 1-4-year-olds. Research and programmes to enable mothers
to identify ALRI cases, particularly pneumonia, and to encourage timely and appropriate care-seeking and
strengthening of ALRI case management at the primary care facilities are important priorities. While
promotion of oral rehydration for watery diarrhoea and antibiotic treatment for dysentery should continue,
broader preventive interventions including provision of safe water and sanitation, and improvements in
personal hygiene require more attention. Further intensification of immunization programmes and innovative
experimental interventions to reduce childhood deaths from drowning should be designed and tested.

Introduction
Knowledge of causes of death, at least as it relates to
major available interventions, is important for health
sector planning. Little is known from conventional
sources about the causes of deaths in Bangladesh,
partly because of deficiencies in the registration
of deaths, and partly because relatively few deaths
are attended by qualified physicians. To under-
stand the distribution of causes of death for chil-
dren, interview-based diagnoses (verbal autopsies)
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have been used in a number of settings. Deaths re-
corded in Matlab, a rural area of Bangladesh, by the
International Centre for Diarrhoeal Disease Re-
search, Bangladesh (ICDDR,B) surveillance system
have been classified by probable causes using a ques-
tionnaire applied by lay field interviewers (1-5). The
1987-88 Diarrhoeal Morbidity and Treatment Sur-
vey (DMTS) identified deaths by retrospective sur-
vey, and then applied verbal autopsy to identify
probable causes (6). The second Bangladesh Fertility
Survey (BFS-II) in 1989 asked a series of questions
about the signs and symptoms associated with child
deaths reported as having occurred in the 5 years
prior to the survey (7). A nationwide survey con-
ducted in 1992-93 by the Government of Bangla-
desh, Control of Diarrhoeal Disease Programme
produced national estimates of levels and causes of
child mortality (8).

The present study was undertaken to update the
information available on the causes of deaths among
children under 5 years of age, taking advantage of
advances in verbal autopsy methodology and of the
national Bangladesh Demographic and Health Sur-
vey (BDHS) conducted in 1993-94 (9). Data were
collected through a follow-up survey in early 1995 on
deaths that were identified in the 1993-94 BDHS.
The deaths included were those of under-5-year-old
children in the 5 years before the survey. The verbal
autopsy instrument was designed to make it suitable
for use by lay interviewers for retrospectively re-
ported deaths and for algorithm-based computerized
identification of cause of death.
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Methods and procedures
Description of the sample. The 1993-94 BDHS em-
ployed a nationally representative, two-stage sample
which was selected from the integrated multi-
purpose master sample (IMPS), created and based
on 1991 census data by the Bangladesh Bureau of
Statistics. The sampling methodology has been de-
scribed elsewhere (9). Since one objective of BDHS
was to provide separate estimates for each of the five
divisions of the country as well as for urban and rural
areas, it was necessary to increase the sampling
rate in certain areas. Thus, the sample is not self-
weighting and appropriate weighting factors were
applied during the analyses.

Data collection and management procedures.
Collection and management of data involved the fol-
lowing activities: identification of deaths from the
1993-94 BDHS data file; recruitment and training of
field and data staff; field interviews; and entering the
data on a microcomputer.

Deaths of under-S-year-old children in the 5

years before the 1993-94 BDHS were identified
from the BDHS data file and the required informa-
tion about the deceased children and their house-
holds was extracted. This information included the
name of the child, the name of the child's mother, the
child's sex, month and year of birth, age at death, and
household geographical identifiers.

Ten interviewing teams, each comprising one

male supervisor, two female interviewers, and one
logistical assistant, were deployed for collection of
data. Three quality control teams, each comprising
one male and one female quality control officer,
were employed to monitor the work of the interview-
ing teams. The field teams were trained for 2 weeks
on the study questionnaire before they were finally
employed. An interviewing manual was prepared to
guide the data collection work. Training methods
included classroom lectures and field practices. In
addition, the trainees were taken to a children's hos-
pital to examine first-hand the signs and symptoms of
the diseases covered in the study questionnaire. In-
terviews were conducted in Bengali by Bangladeshi
interviewers trained to use the instrument and in the
use of the local vocabulary. Efforts were made to
interview the mothers whenever possible. If the
mother was not available, an adult relative who had
the closest contact with the child during the terminal
illness was interviewed.

Description of the instrument. The verbal autopsy
(VA) questionnaire was divided into five parts: (1) a
sheet to record from the BDHS database the de-
ceased child's name and address, mother's name,

date of birth, date of death, and sex; (2) a section
with questions and filters to correctly identify the
household of the deceased child or, if the household
was not found, to record the reason for not finding it;
(3) an open-ended section to record the mother's
unprompted description of the illness that led to the
child's death; (4) a pre-coded section of prompted
responses about specific symptoms and signs relating
to the illness; and (5) a final section to record the
direct, underlying and contributing causes of death
from the death certificate, if it was available. The
approach adopted in the pre-coded section of the
verbal autopsy questionnaire was to start with a
highly sensitive question about a given cause of
death (for instance, for diarrhoea, "During the 2
weeks before [child's name] died, did he/she have
frequent loose or liquid stools?"), which should not
exclude any positives. This was followed by a series
of more specific questions, intended to eliminate
false positives (for example, for diarrhoea, "Did the
loose or liquid stools continue until death?", which is
taken as a necessary condition for a confirmed diag-
nosis of diarrhoea). Some of the specificity filters
were simple yes/no questions, like the one cited
above on loose or liquid stools continuing to death,
whereas others required a numerical answer, such as
questions about the maximum number of diarrhoea
stools.

Data entry. Data were entered into a microcomputer
using the SOSDATA double entry program, which
has built-in checks against erroneous entry of data.
FORTRAN and SPSS/PC programs were used for
consistency checks involving the evaluation of com-
plex expressions.

Assignment of causes of deaths. The assignment of
cause of death from the BDHS verbal autopsies fol-
lowed a hierarchical process whereby certain diag-
noses were viewed as more certain, and thus given
priority over others. The order in which steps were
performed is therefore relevant. The first three steps
resulted in exclusive categorization of cause. In step
1, all deaths in the first three days of life (ages, 0-3
days) were grouped together in an "early perinatal"
category. They were not further sub-classified. The
justification for doing this was that it is extremely
difficult to arrive at any meaningful determination of
cause of death from verbal autopsies for very young
babies. In step 2, deaths which were reported to
be the result of an accident were classified as acci-
dental. The type of accident was then subdivided
into drowning and others. In step 3, deaths that ap-
peared to be from neonatal tetanus were removed. If
the age at death was from 4 to 14 days, and there
were convulsions in the 2 weeks (or less if the child
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died before reaching 2 weeks of age) before death,
and either the child cried normally after birth but
stopped crying in the final illness or the child suckled
normally after birth but stopped suckling in the
final illness or both, the cause was "confirmed" as
neonatal tetanus, and no further attempt was made
to attribute the death to other cause.

The subsequent steps were not exclusive, so that
one confirmed diagnosis did not preclude another. In
step 4, acute lower respiratory infection (ALRI) was
confirmed if the child had a cough in the 2 weeks
before death which started at least 3 days before
death, and lasted at least until the day before death,
and had at least two of the following six specific
symptoms (noisy breathing, stridor, grunting, wheez-
ing, nostril flaring, chest indrawing). ALRI was also
confirmed if difficult breathing was reported in the 2
weeks before death, starting at least 1 day before
death, and lasting till death, and at least two of the
specific symptoms mentioned above were reported.
Even if ALRI was confirmed, other diagnoses were
attempted. In step 5, watery diarrhoea was con-
firmed if frequent loose or liquid stools were re-
ported in the 2 weeks before death, starting from 1 to
13 days before death, and continuing until death,
without blood in the stool but with a combined peak
number of day and night stools of >'6, and at least
two of the following five specific symptoms (weak-
ness, dry mouth, sunken eyes, depressed fontanelle,
no or very little urine) were reported. A confirma-
tion of watery diarrhoea did not preclude other diag-
noses. In step 6, dysentery was confirmed if all the
requirements for watery diarrhoea were met, with
the additional requirement of blood in the stool. In
step 7, persistent diarrhoea was confirmed if fre-
quent loose or liquid stools were reported in the 2
weeks before death, starting >14 days before death,
and continuing until death. In step 8, measles was
confirmed if the age at death was >'6 months, a
measles-type rash without water in the eruptions
appeared in the 3 months before death, accompanied
by fever, and one or more of the specific symptoms
(dry cough, red or runny eyes, or running nose dur-
ing the illness with the rash) were reported. The
results of steps 4-8 were presented in combinations:
confirmed ALRI, confirmed watery diarrhoea, con-
firmed dysentery, confirmed measles, confirmed
ALRI and watery diarrhoea, measles followed by
ALRI or diarrhoea, etc.

If one or more confirmed diagnoses was made at
this stage, no further attempt was made to find fur-
ther causes. If no confirmed diagnosis was made,
further information was used as follows: in step 9, if
no cough, difficult breathing, loose stools or measles-
like rash was reported, the age at death was less than
I month, and it was reported that there was some-

thing physically wrong with the baby at birth, the
cause was confirmed as a congenital abnormality. In
step 10, if the conditions in step 9 were met, except
for physical abnormality at birth, but the duration of
delivery was reported to be longer than usual and the
duration of labour was 12 hours or more, the cause
was confirmed as complications of delivery. In step
11, if the conditions in step 9 were met, except for
physical abnormality at birth, but the pregnancy
lasted -7 months, and the baby was reported to be
much smaller than normal, the death was attributed
to prematurity. In step 12, if no conditions in steps 1-
11 were met and the age at death was <1 month, the
death was considered as "other neonatal".

If no confirmed diagnosis was made by this
point, "possible diagnoses" were considered as fol-
lows: in step 13, possible ALRI was diagnosed if
cough or difficult breathing was reported without
any further conditions. In step 14, possible diarrhoea
was diagnosed if loose or liquid stools were reported.
In step 15, possible ALRI and diarrhoea was diag-
nosed if the conditions in both steps 14 and 15 were
met. In step 16, possible malnutrition was diagnosed
if the child was reported to have been very thin when
the final illness started or if the child's feet were
reported to have been swollen.

If no diagnosis had been made by this point, the
cause of death was considered as "not identified".

Analyses plan. Attributed causes of death have been
presented by age groups, sex, time period (before
1992 or 1992 and later), place of residence (rural vs.
urban), mother's education, and the local adminis-
trative division of the deceased. Time period is of
interest for two reasons: to determine whether there
is any evidence of recall lapse for the deaths that
happened >3 years before the interviews, and if the
data are consistent over this period, whether there is
any change in the cause of death structure.

Results
Table 1 summarizes the attributed causes of death
for the three age groups (neonatal, post-neonatal,
and 12-59 months) and for all deaths of under-5-
year-olds in the 5 years before the 1993-94 BDHS.
The largest single category of confirmed deaths was
from ALRI (18.9%), with a further 5.3% of deaths
confirming symptoms of ALRI in combination with
some form of diarrhoea, and an additional 7.3% of
deaths attributed to "possible" ALRI or ALRI and
diarrhoea. The second largest confirmed diagnosis
was diarrhoea. All types of diarrhoea (watery,
persistent and dysentery) together acounted for
13.1% of the deaths; a further 5.9% had symptoms
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Table 1: Percentage distribution of apparent causes of death of under-5-year-
old children, by age group, 1988-93

Age group:

Cause of death Neonatal 1-11 months 12-59 months Total (%)

Confirmed diagnoses
Accident: 0.0 4.4 20.9 8.8

Drowning 0.0 3.1 18.9 7.7
Others 0.0 1.3 2.0 1.1

Neonatal tetanus 14.9 0.0 0.0 5.4
Measles 0.0 0.0 1.9 0.7
Measles followed by 0.0 3.6 5.1 2.8

ALRI, diarrhoea
ALRI 11.0 30.1 18.3 18.9
Watery diarrhoea 1.7 6.6 4.6 4.1
Persistent diarrhoea 0.0 4.6 3.5 2.6
Dysentery 0.0 0.9 2.4 1.1
ALRI and watery diarrhoea 1.0 5.1 2.9 2.8
ALRI and persistent diarrhoea 0.0 3.1 3.0 2.0
ALRI and dysentery 0.0 0.4 1.0 0.5
Congenital abnormality 0.9 0.0 0.0 0.3
Prematurity 0.0 0.0 0.0 0.0

Possible diagnoses
Possible ALRI 6.3 8.6 4.0 6.1
Possible diarrhoea 0.0 5.6 8.6 4.7
Possible ALRI and diarrhoea 0.3 2.0 1.3 1.2
Early perinatal 47.6 0.0 0.0 17.1
Malnutrition 1.5 6.6 8.6 5.5
Not identified 14.8 18.5 13.9 15.5

No. of deaths (unweighted) 311 232 285 828

indicative of possible diarrhoea. The third largest
confirmed diagnosis was accident (8.8%), mostly
drowning (7.7%), followed by neonatal tetanus, ac-
counting for 5.4% of all deaths but about 15% of
neonatal deaths. Few deaths were identified as due
to measles alone (0.7%), but a further 2.8% were
confirmed as measles followed by ALRI or diar-
rhoea. "Possible malnutrition" with no other identi-
fiable symptoms accounted for 5.5% of the deaths.
Malnutrition was also associated with about a third
of the ALRI deaths and about half of the diarrhoea
and measles deaths. Overall, about 40% of the
deaths with confirmed symptoms of ALRI and/or
diarrhoea and/or measles were associated with mal-
nutrition (data not shown). For 15.5% of the deaths
no cause could be identified, and another 17.1%
were classified as "early perinatal", occurring in the
first 3 days of life with no attempt to identify their
cause further.

There were major differences in cause of death
structure by age group. In the neonatal period, al-
most half of the deaths (47.6%) were classified in the
"early perinatal" group, and for a further 14.8% no
cause could be identified. Neonatal tetanus was the
largest confirmed cause of death (14.9%), followed

by ALRI (12.0% confirmed and a further 6.3% "pos-
sible"). Congenital abnormalities, complications
of delivery, and prematurity appeared to be
minor problems on the basis of these data, though
it has to be remembered that only children re-
ported as live-born appeared in the BDHS birth
histories.

In the post-neonatal age group, the importance
of ALRI as the major killer of Bangladeshi children
was even more pronounced. Nearly one-third
(30.1%) of all deaths in this age group were attrib-
uted to ALRI alone, a further 8.6% had confirmed
ALRI diagnoses in combination with some form
of diarrhoea, and a further 10.6% were "possible"
diagnoses. Watery diarrhoea alone or in combina-
tion with ALRI accounted for 11.7% of deaths,
persistent diarrhoea alone or in combination with
ALRI for 7.7% of deaths, and dysentery alone or in
combination with ALRI for 1.3%. In total, 20.7%
of all deaths in this age group were diarrhoea or
dysentery-related, with a further 7.6% of "possible"
diarrhoea. Malnutrition with no other identifiable
symptoms accounted for 6.6% of the deaths. Malnu-
trition was also associated with about half of the
diarrhoea and ALRI deaths (data not shown). For
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Table 2: Percentage distribution of apparent causes of death of under-5-year-
old children, by time period and sex of the child, 1988-93

Time period Sex of child

Cause of death 1989-91 1992-94 Males Females

Confirmed diagnoses
Accident: 10.1 6.3 8.9 8.6

Drowning 8.9 5.4 8.4 7.0
Others 1.2 0.9 0.5 1.6

Neonatal tetanus 5.2 5.7 4.9 8.5
Measles 1.0 0.0 0.2 1.2
Measles followed by 2.3 3.9 2.5 3.2

ALRI, diarrhoea
ALRI 17.8 21.2 22.0 16.0
Watery diarrhoea 3.8 4.6 3.3 4.9
Persistent diarrhoea 2.2 3.2 2.1 3.0
Dysentery 1.1 1.1 0.8 1.4
ALRI and watery diarrhoea 3.0 2.4 2.6 3.1
ALRI and persistent diarrhoea 1.9 2.1 1.1 2.8
ALRI and dysentery 0.4 0.5 0.2 0.7
Congenital abnormality 0.1 0.7 0.7 0.0
Prematurity 0.0 0.0 0.0 0.0

Possible diagnoses
Possible ALRI 5.8 6.6 5.3 6.9
Possible diarrhoea 4.6 4.9 4.2 5.1
Possible ALRI and diarrhoea 1.3 1.0 1.4 0.9
Early perinatal 17.0 17.5 20.4 14.0
Malnutrition 5.9 4.7 4.3 6.7
Not identified 16.6 13.5 15.1 15.9

No. of deaths (unweighted) 536 292 410 418

18.5% of deaths in this age group, no cause could be
identified.

ALRI was also the most important cause of
death in children aged 1-4 years (18.3% alone, 6.9%
in combination with diarrhoea, and a further 5.3%
"possible"), followed by accident (20.9%) - 18.7%
from drowning alone. The other important causes of
death were watery diarrhoea (4.6% alone, a further
2.9% in combination with ALRI, and a further 9.9%
"possible"), "possible" malnutrition (8.6%), persist-
ent diarrhoea (3.5% alone, and a further 3.0% in
combination with ALRI), and measles (1.9% alone,
but a further 5.1% followed by ALRI or diarrhoea).
No cause could be assigned to 13.9% of the cases.

Table 2 shows the distribution of deaths by
cause for all under-5-year-old children by time pe-
riod (before 1992 or 1992 and later) and by sex. The
only major changes were a decline in the proportion
of deaths due to drowning, an increase in the propor-
tion of deaths due to ALRI, and a slight decrease
in the proportion of deaths for which no cause could
be identified. The other major causes of death -
diarrhoea, tetanus and measles - were of similar
magnitude for both periods.

The distribution of causes of death by sex shows
some substantial differences. Girls were less likely to
die from ALRI, slightly less likely to die from drown-
ing, and more likely to die from malnutrition, mea-
sles, and diarrhoea. The proportion of girls in the
"early perinatal" category (14.0%) was substantially
lower than that of boys (20.4%). Overall, the
number of deaths of girls was actually slightly higher
than the number of deaths of boys.

Table 3 shows the overall distribution of causes
of death by type of place of residence (at the time of
the survey) and by mother's education. It should be
noted that the overall number of urban deaths (n =
75) was very low, less than 10% of the total. Drown-
ing was only half as common in urban as in rural
areas, while neonatal tetanus and persistent diar-
rhoea were about twice as common, and measles was
almost three times as common. ALRI and malnutri-
tion were more important causes of death in rural
than in urban areas.

There were some differences in the distribution
of causes of death by mother's educational level.
Neonatal tetanus and measles deaths were less com-
mon for the children of women with some education,
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Table 3: Percentaga distribution of apparent causes of
death of under-5-year-old children, by residence and
mother's education, 1988-93

Place of Mother's
residence: education:

Cause of death Urban Rural None Some

Confirmed diagnoses
Accident: 4.1 9.0 8.4 9.5

Drowning 4.1 7.9 7.4 8.5
Others 0.0 1.1 1.0 1.0

Neonatal tetanus 9.0 5.2 6.4 3.1
Measles 0.0 0.7 0.9 0.2
Measles followed by 8.3 2.6 3.2 2.2

ALRI, diarrhoea
ALRI 15.8 19.1 18.8 19.3
Watery diarrhoea 3.9 4.1 3.7 5.0
Persistent diarrhoea 5.6 2.4 2.1 3.6
Dysentery 0.0 1.2 1.1 1.1
ALRI and watery diarrhoea 2.8 2.8 2.3 4.0
ALRI and persistent diarrhoea 2.1 2.0 2.0 1.9
ALRI and dysentery 0.7 0.5 0.6 0.2
Congenital abnormality 0.0 0.3 0.5 0.0
Prematurity 0.0 0.0 0.0 0.0

Possible diagnoses
Possible ALRI 6.3 6.1 5.6 7.1
Possible diarrhoea 5.9 4.6 5.2 3.5
Possible ALRI and diarrhoea 1.5 1.1 1.1 1.2
Early perinatal 18.6 17.1 15.9 19.9
Malnutrition 0.9 5.7 5.9 4.6
Not identified 14.7 15.6 16.5 13.3

No. of deaths (unweighted) 75 753 559 269

but ALRI and diarrhoea deaths were slightly more
common. Deaths were substantially more likely to
be from the "early perinatal" group among the chil-
dren of mothers with some education. The propor-
tion of deaths for which no cause could be identified
was lower for the children of women with some edu-
cation (Table 3).

Table 4 shows the distribution of causes of death
for all deaths involving under-5-year-olds, by admin-
istrative division (the divisions of Barisal and Khulna
were combined because of the small numbers of
deaths in each one). Drowning appeared to be most
common in Chittagong, and least common in
Rajshahi and Barisal/Khulna. Neonatal tetanus and
measles appeared to be least common in Rajshahi.
The proportion of deaths from ALRI appeared to be
high in Barisal/Khulna, while deaths from diarrhoea
were low in Rajshahi and Barisal/Khulna. The pro-
portion of deaths allocated to the "early perinatal"
category was much higher in Rajshahi and Barisal/
Khulna than in Dhaka or Chittagong, while the
proportion of deaths for which no cause could be
identified was much lower in Barisal/Khulna than
elsewhere.

Discussion
Reliable information on cause-specific childhood
mortality in a community is needed for efficient
design of health care delivery systems and for moni-
toring health progress (1). Although a number of
studies have analysed the causes of child death in
Bangladesh, most of the data came from the Matlab
field area of ICDDR,B (1-5), with occasional data
from maternal and child health/family planning ex-
tension projects (10). Data collected by ICDDR,B
are considered to be of high quality but have their
limitations because they come from relatively small
areas and may not be representive of the country as

a whole. Very few studies analysed the causes of
child death from nationally representative samples.
Kamal et al. (7) reported the causes of death for
under-5-year-olds by analysing the 1989 Bangladesh
Fertility Survey data; all deaths of under-5-year-olds
that occurred in the sampled households in the 5
years preceding the survey were included. Osiniski,
as part of a diarrhoea morbidity and treatment sur-

vey, studied probability samples of 7621 rural and
7328 urban households in 1987-88 and determined
the cause of death in all reported deaths of under-5-
year-olds in the 12 months before the interview (6).
Salway et al. presented data from a national survey
conducted by the National Control of Diarrhoeal
Diseases Programme in 1992-93; the deaths of all
under-5-year-olds in the 5 years prior to the survey
were studied (8). These studies used a limited
number of questions to ascertain the most important
causes of death in children and two of the three
studies had as a major focus the ascertainment of
diarrhoeal deaths. Despite such limitations, these
studies provided useful information for planners and
policy-makers. The present study was undertaken to
update the information available on the cause of
death among under-5-year-olds, taking advantage
of advances in verbal autopsy methodology and of
the national Bangladesh Demographic and Health
Survey conducted in 1993-94. As different national-
level studies used different questioning procedures,
various lengths of recall period, and different algo-
rithms for assignment of causes of death, the results
from these studies should be compared with caution.

We found that ALRIs were the most important
cause of death of Bangladeshi children. About 25%
of the under-5-year-old deaths were associated with
a confirmed diagnosis of ALRI and about 40% of the
infant deaths were associated with a confirmed diag-
nosis of ALRI. Despite methodological differences,
these findings are consistent with the finding of
Salway et al. (8), who estimated that about 23% of
deaths of under-5-year-olds were associated with
ALRI. In the study by Kamal et al. (7), only 10% of
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Table 4: Percentage distribution of apparent causes of death of under-5-year-
old children, by administrative division, 1988-93

Division:

Cause of death Barisal/Khulna Chittagong Dhaka Rajshahi

Confirmed diagnoses
Accident: 6.9 12.5 8.1 4.6

Drowning 4.8 12.0 7.2 2.8
Others 2.1 0.5 0.9 1.4

Neonatal tetanus 5.9 5.6 5.4 4.5
Measles 1.8 0.4 0.8 0.0
Measles followed by 2.1 2.6 4.1 1.8
ALRI, diarrhoea

ALRI 21.7 18.0 20.4 16.2
Watery diarrhoea 3.2 4.9 4.4 2.9
Persistent diarrhoea 2.6 3.5 1.2 2.9
Dysentery 1.3 2.2 0.4 0.0
ALRI and watery diarrhoea 4.2 3.1 2.9 1.2
ALRI and persistent diarrhoea 3.4 1.1 2.0 2.3
ALRI and dysentery 0.8 0.0 0.4 1.2
Congenital abnormality 1.3 0.0 0.4 0.0
Prematurity 0.0 0.0 0.0 0.0

Possible diagnoses
Possible ALRI 8.7 5.1 7.6 3.5
Possible diarrhoea 4.1 4.9 3.1 7.2
Possible ALRI and diarrhoea 1.3 0.7 1.6 1.2
Early perinatal 22.0 11.2 15.8 26.4
Malnutrition 2.6 6.2 5.3 6.7
Not identified 6.3 17.8 16.0 17.5

No. of deaths (unweighted) 163 230 250 185

the deaths of under-5-year-olds were attributed to
ALRI; however, these workers stated that they had
perhaps overestimated tetanus and prematurity and
underestimated ALRI as causes of death. The vast
majority of the ALRI deaths are due to pneumonia
(11-13). Effective case management strategies for
pneumonia are available (12-16). However, the suc-
cess of the case management strategy is largely de-
pendent on early recognition of pneumonia cases
and appropriate care-seeking by the parents. Im-
provements in care-seeking can significantly reduce
deaths from ALRI (17). Care-seeking can be im-
proved through the use of recent developments in
qualitative research. For example, the focused
ethnographic study method provides an excellent
framework for analysis and better understanding of
cultural patterns and related behaviours, allowing
design of culturally appropriate interventions to im-
prove prevention and care-seeking (18).

Diarrhoea was associated with 19% of child
deaths about 13% had confirmed symptoms of
diarrhoea, about half of whom had either persistent
diarrhoea or dysentery. The proportions of deaths
associated with diarrhoea are similar across studies;
about 20-30% of deaths of under-5-year-olds in

Bangladesh are diarrhoea associated (8). It seems
that oral rehydration therapy (ORT) has not elimi-
nated deaths from watery diarrhoea. Such therapy
can prevent deaths from acute watery diarrhoea only
if it is administered in quantities adequate both for
rehydration and for maintaining hydration in the
presence of continuing fluid loss. Although in Bang-
ladesh knowledge about ORT is almost universal, it
is not used in all diarrhoeal episodes and even if
used, often the quantity taken is not adequate (19).
The role of ORT in persistent diarrhoea and dysen-
tery is questionable (20,21). Furthermore, about half
of the diarrhoea-associated deaths had concomitant
malnutrition. Thus, while appropriate fluid and di-
etary management of all episodes of diarrhoea and
antibiotic therapy for dysentery should remain the
cornerstone of diarrhoea management, broader pre-
ventive interventions including provision of safe wa-
ter, sanitation, improvements in personal hygiene,
and measures to improve general nutritional status
of children deserve more attention (22-24).

Perhaps the most surprising result of this study
was that one in 12 deaths involving under-5-year-
olds over the period 1988-93 was due to drowning.
Innovative interventions aimed at reducing deaths
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from drowning should therefore be designed and
tested.

Although deaths from both neonatal tetanus
and measles have declined over the last decade,
these conditions remained important killers of chil-
dren in Bangladesh. The proportion of neonatal
deaths caused by tetanus declined from about 24%
in 1987-88 (6) to about 15% in the present study.
Measles remains associated with 7% of deaths in 1-
4-year-olds, down from 11% in 1987-88 (6). These
declining trends suggest the effectiveness of tetanus
toxoid and measles immunization. Further improve-
ments in child survival is possible by intensifying the
immunization programme (25, 26).

The large "early perinatal" and "not identified"
categories arose because many deaths could not
be accounted for. Further improvements in the ver-
bal autopsy instrument can be useful to help identify
some of these deaths. Congenital abnormalities,
complications of delivery, and prematurity appeared
to be minor problems on the basis of these data,
though it has to be remembered that only children
reported as live-born appear in the BDHS birth his-
tories. Some live-born children who die very shortly
after birth may not be reported as live births, and will
thus not be covered, and in theory no stillborn chil-
dren will be reported. These causes may also have
been underestimated since all deaths occurring in
the first 3 days of life were categorized as "early
perinatal". In a subsequent step, such causes were
included in the early deaths, but only about 2% addi-
tional neonatal cases had signs/symptoms indicative
of one of these causes. These confirmed the difficulty
of identifying a cause when death occurs very early
after birth.

A comparison of the causes of death in the peri-
ods 1989-91 and 1992-94 gave no conclusion about
trends; at the same time there was no clear evidence
of adverse effects on data quality due to increased
recall lapse.

The distribution of causes of death by sex did
show substantial differences. Girls were less likely to
die from ALRI, slightly less likely to die from drown-
ing, and more likely to die from malnutrition, mea-
sles, and diarrhoea. As the overall numbers of male
and female deaths were very similar, and the person-
years of exposure to risk among girls and boys were
likely to be similar, the differences in proportionate
structure can be roughly interpreted in terms of risk.
The percentage of girls in the "early perinatal" cat-
egory (14%) was substantially lower than that of
boys (20.4%). Overall, the number of deaths of girls
was actually slightly higher than the number of
deaths of boys.

The rural-urban differences should be inter-
preted with caution owing to the low number of ur-

ban deaths. Higher risks of death from measles and
neonatal tetanus in urban areas might be due to a
lower vaccine coverage - this coverage was indeed
lower in urban centres until the early 1990s (27). The
higher risk of measles deaths in urban areas might
also in part be due to overcrowding (28). Higher risk
of death from ALRI in rural areas might be due to
less awareness of the disease and more limited access
to curative health services.

Mother's education is the factor most consis-
tently found to be associated with differences in child
mortality around the world (29). However, in this
study the children of women with some formal edu-
cation had fairly similar cause-of-death patterns to
those of women with no education. Both neonatal
tetanus and measles deaths were less common for
the children ofwomen with some education, presum-
ably because of higher vaccine coverage. ALRI and
diarrhoea deaths were slightly more common in chil-
dren of women with some education; this might per-
haps be due to improved reporting. Deaths were
substantially more likely to be from the "early
perinatal" group among the children of the mothers
with some education. This finding might well be as-
sociated with lower overall mortality risks among the
children of mothers with some education, since
death rates of young neonates fall least quickly as
overall child mortality declines. The proportion of
deaths for which no cause could be identified was
lower for the children of women with some educa-
tion, perhaps because these women were better able
than those with no education to observe and report
on the signs and symptoms associated with the
child's death.

The differences by administrative division might
be due to differences in vaccine coverage, water sup-
ply, sanitation conditions, availability of health ser-
vices, mother's education, etc.

Conclusions
This study revealed that ALRI is the most important
killer of young Bangladeshi children. Important pri-
orities are research and programmatic actions to en-
able mothers to identify different grades of ALRI,
particularly pneumonia, and to encourage timely
and appropriate care-seeking by the mothers, and
strengthening of ALRI case management at the pri-
mary care facilities. Although ORT has reduced the
importance of diarrhoea as a cause of death, it is still
associated with about one-fifth of the child deaths.
Thus, while the promotion of ORT for watery diar-
rhoea and antibiotic treatment for dysentery should
continue, broader preventive interventions, includ-
ing provision of safe water, sanitation, and improve-
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ments in personal hygiene, require more attention.
Malnutrition was an important contributor to death;
having been associated with about 40% of deaths
with confirmed symptoms of ALRI and/or diarrhoea
and/or measles. Thus, more efforts to improve the
nutritional status of children will have a broad effect
across many causes of death. Since neonatal tetanus
and measles remain important causes of death,
further intensification of the immunization pro-
gramme is needed. As drowning is a major cause
of death among 1-4-year-olds, innovative interven-
tions should be designed and tested to reduce this
type of accidental death. A cause could not be as-
signed to about 15% of deaths; further improve-
ments in the verbal autopsy instrument are therefore
needed.

The VA technique assumes that each disease
category has a distinct set of signs and symptoms
which are always present in the terminal illness of
children dying from a particular cause, but are not
present in the same combination in any other fatal
illness. At present, this assumption is not fully valid.
There is a good deal of overlap between the symp-
toms of ARI and malaria. Research to identify the
clinical markers of malaria and ARI so that these
two causes of deaths can be distinguished will
be very important, particularly for the malaria-
prevalent areas. Similarly, based on VA studies to
date, it appears that it is almost impossible to distin-
guish between sepsis and pneumonia in newborn
babies who die during the first week of life. More
research is required to use successfully the VA tech-
nique for early neonatal deaths. The VA technique
also assumes that the carer of the deceased child
(usually the mother) can accurately recognize and
report the signs and symptoms of the terminal ill-
ness. Our findings and earlier VA studies reveal that
although mothers do recognize the signs and symp-
toms of diseases, their recognition may be selective
and culture-specific. Furthermore, the clinical and
lay concepts of terms used to describe a particular
sign or symptom often may not coincide. VA instru-
ments can be further improved if they are adapted,
based on specific studies of the mothers' recognition
of signs and symptoms and the terms they use to
describe them.
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Resume
Les causes de deces chez I'enfant au
Bangladesh: resultats d'une etude par
autopsie verbale a l'echelle nationale
Dans le domaine de la planification du secteur
sanitaire, il importe de connaltre les causes de
d6ces, au moins dans la mesure ou elles sont
en relation avec les principales interventions
disponibles. Les sources d'information classiques
donnent peu de renseignements sur les causes
de d6ces au Bangladesh, d'une part en raison
des insuffisances du systeme d'enregistrement et
d'autre part parce qu'il est rare qu'un m6decin
qualifi6 soit pr6sent au moment du d6ces. On
dispose de quelques informations grace a des
6tudes par autopsie verbale r6alis6es dans divers
contextes. L'6tude rapportee dans cet article a
porte sur un 6chantillon constitu6 a l'echelle
nationale et etait destin6e a mettre a jour les
donn6es disponibles sur les causes de d6ces chez
1'enfant de moins de cinq ans, en tirant parti des
progres de la m6thodologie de l'autopsie verbale
et des r6sultats de l'enquete sur la situation
demographique et sanitaire au Bangladesh (BDHS)
realis6e en 1993-1994. L'autopsie verbale est un
outil mis au point en vue d'une utilisation par des
enqu6teurs non specialistes pour la notification
r6trospective des d6ces et pour l'identification
des causes de d6ces au moyen d'un algorithme
informatis6.

L'attribution des causes de d6ces a ete faite
selon un processus hi6rarchis6 dans lequel certains
"diagnostics" ont ete consid6r6s comme plus
certains et retenus en priorite. Les causes suivantes
ont ete 6tablies au moyen d'un algorithme
informatis6 utilisant les ant6c6dents, signes et
sympt6mes de 1'enfant d6c6de: d6ces "p6rinatal
precoce", d6ces accidentel, tetanos n6onatal, infec-
tion aigue des voies respiratoires inf6rieures (ALRI),
diarrhee aqueuse, dysenterie, diarrhee persistante,
rougeole, anomalie congenitale, complications de la
naissance, pr6maturite, et malnutrition possible. Si
aucun diagnostic n'6tait 6tabli, la cause de d6ces
6tait rapport6e comme "non identifiee". Les causes
de d6ces ont 6te pr6sent6es par age, sexe, p6riode
(avant 1992 ou a partir de 1992), type de lieu de
residence (rural ou urbain), niveau d'etudes de la
mere et division administrative de la residence.

WHO Bulletin OMS. Vol 76 1998 169



A. H. Baqui et al.

Les infections aigues des voies respiratoires
inf6rieures intervenaient dans environ 25% des
d6ces et 6taient la principale cause de mortalite
chez les jeunes Bangladeshis. Des travaux de re-
cherche et des programmes permettant aux meres
de reconnaitre les diff6rents stades de ces mala-
dies, en particulier la pneumonie, de les encourager
a consulter un m6decin au moment opportun, et de
renforcer la prise en charge des cas au niveau des
soins de sant6 primaires sont a mettre en ceuvre en
priorit6. Bien que la th6rapie par rehydratation orale
ait permis de r6duire la mortalite due a la diarrh6e,
celle-ci est encore a l'origine de 20% des d6ces
chez l'enfant. 11 faut donc s'attacher a 6largir les
mesures pr6ventives comme l'approvisionnement
en eau saine, I'assainissement et I'am6lioration de
l'hygiene personnelle. La malnutrition contribue a
un nombre important de d6ces, et est associ6e a
environ 40% des deces avec sympt6mes confirmes
d'ALRI et/ou diarrh6e et/ou rougeole. Les efforts
visant a am6liorer l'etat nutritionnel des enfants
auront donc un effet notable sur les autres causes
de mortalite. Etant donn6 l'importance du t6tanos
n6onatal et de la rougeole en tant que causes de
deces, il est necessaire de continuer a intensifier les
programmes de vaccination. La noyade 6tant une
cause majeure de d6ces chez les enfants de 1 a 4
ans, il faut rechercher et tester des solutions
novatrices afin de reduire cette cat6gorie de d6ces
accidentels.

References
1. Chen LC, Rahman M, Sarder AM. Epidemiology and

causes of death among children in a rural area of
Bangladesh. International journal of epidemiology,
1980, 9: 25-33.

2. Zimicki S et al. Demographic surveillance system-
Matlab. Vol. 13. Cause of death reporting in Matlab:
source book of cause-specific mortality rates 1975-
81. Dhaka, International Centre for Diarrhoeal Dis-
ease Research, Bangladesh, 1985 (ICDDR,B
Scientific Report, No. 63).

3. D'Souza S. Mortality case study, Matlab, Bangladesh.
Dhaka, International Centre for Diarrhoeal Disease
Research, Bangladesh, 1985 (ICDDR,B Special Pub-
lication, No. 24).

4. Bhatia S. Patterns and causes of neonatal and
postneonatal mortality in rural Bangladesh. Studies in
family planning, 1989, 20: 136-146.

5. Fauveau V et al. Assessment of cause of death in the
Matlab demographic surveillance system. In: Fauveau
V, ed. Matlab: women, children and health. Dhaka,
International Centre for Diarrhoel Disease Research,
Bangladesh, 1994: 65-86.

6. Osiniski P. Child characteristics, diarrheal episode
characteristics, and mother's interpretations of

diarrheal episodes as determinants of the use of oral
rehydration therapy in rural and urban Bangladesh.
Doctor of Public Health dissertation. Baltimore, MD,
Johns Hopkins University School of Hygiene and Pub-
lic Health, 1991.

7. Kamal GM, Streaffield K, Rahman S. Causes of
death among children in Bangladesh. In: Cleland J et
al., eds. Secondary analysis of Bangladesh fertility
survey, 1989 data. Dhaka, National Institute of Popu-
lation Research and Training, 1990.

8. Salway S, Nasim SMA. Levels, trends and causes of
mortality in children below 5 years of age in Bangla-
desh: findings from a national survey. Journal of
diarrhoeal disease research, 1994, 12: 187-193.

9. Mitra SN et al. Bangladesh demographic and health
survey, 1993-94. Dhaka, National Institute of Popula-
tion Research and Training, Mitra and Associates,
and Macro International Inc., 1994.

10. Baqui AH et al. Epidemiology and causes of death
among children in slums of Dhaka. In: Programme
and abstracts, Second Annual Scientific Conference
of the International Centre for Diarrhoeal Disease
Research, Bangladesh. Dhaka, 1993: 44.

11. Grant JP. The state of the world's children. New York,
Oxford University Press (for UNICEF), 1988.

12. Fauveau V et al. Impact on mortality of a community-
based programme to control acute lower respiratory
tract infections. Bulletin of the World Health Organiza-
tion, 1992, 70: 109-116.

13. Case management of acute respiratory infections in
children. Geneva, World Health Organization, 1988.

14. Potential interventions for preventing pneumonia
among young children: report of a meeting. Geneva,
World Health Organization, 1992.

15. Programme for Control of Acute Respiratory In-
fection. Interim programme report, 1993. Geneva,
World Health Organization. Unpublished document
WHO/ARI/93.25, 1993.

16. Division of Diarrhoea and ARI Control. Interim re-
port, 1994. Geneva, World Health Organization. Un-
published report WHO/CDR/95.1, 1995.

17. Sazawal S, Black RE. Meta-analysis of intervention
trials on case management of pneumonia in commu-
nity settings. Lancet, 1992, 340: 528-533.

18. Focussed ethnographic study of acute respiratory in-
fections. Unpublished document, 1993, (available,
upon request from Division of Child Health and Devel-
opment, World Health Organization, 1211 Geneva 27,
Switzerland).

19. Stanton BF, Rowland MGM, Clemens JD. Oral
rehydration solution: too little or too much? Lancet,
1987, 1: 33-34.

20. Rabbani GH, Gilman RH, Spira WM. Intestinal fluid
loss in Shigella dysentery: role of oral rehydration
therapy (letter). Lancet, 1983, 1: 654.

21. Baqui AH et al. Epidemiological and clinical charac-
teristics of acute and persistent diarrhoea in rural
Bangladeshi children. Acta pediatrica scandinavica,
1992, 81 (Suppl. 382): 15-21.

22. Esrey SA, Feachem RG, Hughes JM. Interventions
for the control of diarrhoeal diseases among young
children: improving water supplies and excreta dis-

170 WHO Bulletin OMS. Vol 76 1998



Causes of childhood deaths in Bangladesh

posal facilities. Bulletin of the World Health Organiza-
tion, 1985, 63: 757-772.

23. Feachem RG, Hogan RC, Merson MH. Diarrhoeal
disease control: reviews of potential interventions.
Bulletin of the World Health Organization, 1983, 61:
637-640.

24. Baqui AH et al. Cell-mediated immune deficiency,
and malnutrition are independent risk factors for per-
sistent diarrhea in Bangladeshi Children. American
journal of clinical nutrition, 1993, 58: 543-548.

25. Black RE, Huber DH, Curlin GT. Reduction of
neonatal tetanus by mass immunization of non-
pregnant women: duration of protection by one or two
doses of aluminium-absorbed tetanus toxoid. Bulletin
of the World Health Organization, 1980, 58: 927-930.

26. Koenig MA et al. Impact of measles vaccination on
childhood mortality in rural Bangladesh. Bulletin of the
World Health Organization, 1990, 68: 441-447.

27. Bangladesh Urban Immunization Program. Newslet-
ter published by Government of Bangladesh and
Cambridge Consulting Corporation/John Snow Inc.,
August 1992.

28. Aaby P. Malnutrition and overcrowding/intensive ex-
posure in severe measles infection: review of commu-
nity studies. Reviews of infectious diseases, 1988, 10:
478-491.

29. Bhuiya A, Streatfield K. A hazard logit model analy-
sis of covariates of childhood mortality in Matlab,
Bangladesh. Journal of biosocial sciences, 1992, 24:
447-462.

WHO Bulletin OMS. Vol 76 1998 171


