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Causes of death among Syrian
children using verbal autopsy

Nidal Abu-Rashid," Samir Al-Jirf? and Hyam Bashour*

Ledthl Lo 2l Linall HLza¥ Gy S gead! SLBYI Ly 36 1 ol

oy plry G ey k) f Jlas

Gl S Obzt Jlantaly aal e Tealiht 343 JUbYY ;,u i ,n Sl Ly o 1 LM
il it Ll o A el Jalgadt IS oy oS 6 01 sy Dl Ly S22

‘..nI ;_...ts, o (aall e L., 28 on JU Y DY B a i L3N e Bdd e O
- (B30) Y M Galaie Joley ¢ (%33) ( 0LV 5 5zl Y 0) g e 360 Lt
qz\l_,.llub_,_:.:ll_,n(f_.]l |J4_..J_¢_L-.10]1J+..U,)c‘,,_)ﬂ_,._..h_,lj‘r._.)l.__.liul&,
5 - Dy ml T el e SR JUBYY L Sy e g Lalght OIS, L (%24)
Wl ool Loaal 0o o7 Ml 0da y L Sl Bpdo 3 gl 05 0SS L, A Jalandl Loy
- Oplde o lpede 3 L L83Lay ¢ Laganll ovall gl e

ABSTRACT The causes of death in children under five years were studied using a structured
verbal autopsy questionnaire. Possible determinante of death were also investigated. About 44%
of deaths were among neonates (below 28 days of age); the major causes of death in necnates
were prematurity (33%) and birth-related factors (30%). In infants (1-11 months of age), the
leading cause of death was congenital malformations (24%). Accidents were responsible for ane-
third of deaths in children aged 1—4 years. Factors that might have contributed to death were
investigated. The public health importance of causes of death was evaluated and its implications
were discussed.

Causes de décés chez les enfants syriens d'aprés |'autopsie verbale

RESUME Les causes de mortalité chez les enfants de moins de cingq ans ont fait I'objet d'une
étude utilisant un questionnaire structuré dautopsie verbale. Les facteurs déterminants éventu-
els du décés ont 6té également étudiés. Environ 44% des décis survenaient chez des nouveau-
nés (moins de 28 jours); les causes principales de mortalité chez les nouveau-nés étaient la
prématurité (33%) et les facteurs liés A la naissance (30%). Chez les nourrissons (1-11 mois), la
cause principale de décés était les malformations congénitales (24%). Les accidents.étaient &
Porigine d'un tiers des décés chez les enfants gés de 1 & 4 ans. Les facteurs qui ont pu contribué
au décés ont &té examinés. Limportance sur le plan de la santé publique des causes de décds a
été évaluée et ses implications ont été examinées.
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Introduction

During the past few years, many develop-
ing countries have made considerable
progress in establishing good preventive
and curative health services. The Syrian
Arab Republic has been especially success-
[ul, and the rate of under-five mortality has
dropped from 201 per 1000 live births in
1960 to 39 per 1000 live births in 1993. In-
fant monality, which is a standard index fur
health, has also dropped from 136 per 1000
live births to 33 per 1000 in 1993 [/].

Accurate information on the cause of
death is necessary for effective planning
and evaluation of health care program-
mes [2,3]. In recent years, the verbal autop-
sy questionnaire has been widely used for
collecting such information, mainly in situ-
ations where the medical certification of
death in childhood is incomplete [4,5]. In
this approach, trained field workers inter-
view parents of the deceased child using a
structured questionnaire in order to collect
information on the symptoms the child ex-
perienced before death. This information is
then summarized and interpreted to give a
likely cause of death for that child [4].
Children who die in their homes may not
appear in any health statistics or they may
be reported by lay people. '

‘This study was underiaken to find out
more about the causes of death in Syrian
children. The objectives were to determine
the causes of death in under-fives in the
Syrian Arab Republic using the verbal au-
topsy method, in order to assess the relative
public health importance of those causes. It
also aimed to describe some of the potential
risk factors associated with death from a
certain cause.

Materials and methods

Study population

The study covered a sample of 40 000
houscholds all over the country. Thesc
households were chosen using the method
of cluster sampling. The sample was drawn
by the Central Burcau of Statistics, taking
into consideration the estimates of the child
mortality rate and also the distribution of
the urban/rural population in diffcrent
provinces in the country. Table 1 shows the
distribution of the study population.

Field work

All households inciuded in the study sam-
ple were visited by trained field workers
during the period from 28 February to
10 March 1996 to collect information on
the number of children under five years liv-
ing in the house, and also to investigate
whether any child had died during the year
preceding the date of study. When a death
was reported, trained physicians visited the
household on the following day and inter- -
viewed one member of the family, prefera-
bly the mother, on the conditions and cause
of death using a standardized questionnaire
which followed the method of verbal au-

topsy.

Data collected

Data were collected on the circumstances
of death and the respondents were asked to
describe the history of death in their own

Table 1 Distribution of the study population

Urban Rural

Number of clusters® 223 177 400

Number of children
under 5 years

Total

22434 25113 47 547

Each cluster consisted of 100 households
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words. Interviewers then read through a
structured checklist which was used to
question the family about the abscnce or
presence of particular symptoms and signs
during the week preceding the death, the
duration of illness, and any relevant infor-
mation. The checklist included: fever,
cough and/or fast breathing, diarrhoea and/
or vomiting, rash, loss of weight, convul-
sions, birth difficulty, congenital malfor-
mations, and “others” for any symptoms
not listed. The final part of the question-
naire included information on the history of
pregnancy and delivery, and also the char-
acteristics of the child and his/her family.
Information on variables such as birth
weight, birth order, type of feeding, vacci-
nation status, age and education of the
mother, smoking habits of the parents,
crowding index in the house, other deaths
among siblings and living conditions in the
house were collected.

Quality control

The first version of the questionnaire was
field-tested and changes were made ac-
cordingly. A total of 96 field workers (para-
medics) and 32 physicians were recruited
for the study and attended training pro-
grammes. These individuals were chosen
from all provinces and thus were familiar
with the people they were serving. Each
physician was responsible for supervising
three field workers from the same region
~ throughout the study.

Data processing and analysis

The first step of data analysis was classifi-
cation of the cause of death. The completed
questionnaires were reviewed by four phy-
sicians independently in order to derive a
diagnosis which was assessed as the most
probable cause of death. The cause of death
was stated in light of mortality tabulation,
list 4 for infant and child mortality in the

World Health Organization (WHO) Inter-
national classification of diseases and re-
lared health problems (ICD-10) [6].

All forms were coded and entered into a
microcomputer. Data were processed and
anatysed using standard statistical packages.

Results

Mortality in the study population
The study recorded the deaths of 330 chil-
dren under five years during the year from
February 1995 to February 1996. Deaths in
mure than half of the cases occurred in ru-
ral areas (57%); 60% of the cases were
boys; and 53% of the deaths occurred in
hospital. Deaths in the neonaral period
formed the largest group (44%). Deaths
tended to cluster in some communities. A
few clusters reported 5-8 deaths. This will
be analysed and investigated in a further
study. Mothers were the respondents to the
questionnaires in 84% of cases.

Causes of death

Table 2 shows the most probable cause of
death among different age groups. As can
be seen, prematurity was the leading cause
of death (32.6%) in neonates (below
28 days of age), followed by other causes
which could be associated with low birth
weight and/or short gestation period such as
neonates affected by maternal complica-
tions of pregnancy or delivery, birth trauma
or respiratery disiress syndrome (29.9%).
Congenital malformations were responsible
for 15.3% of neonatal deaths. In infancy
(1-11 months of age), congenital malforma-
tions were the leading cause of death
(24.2%), followed by pneumonia (19.5%)
and diarrhoeal diseases {15.6%). Accidents
accounted for almost a third of deaths in
children from 1-4 years, followed by pneu-
monia.
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In total, 59 out of the 330 cases of death
were diagnosed as congenital malforma-
tions. These included 22 cases of mallor-
mation of the circulatory system and 16 of
encephalocele, and the rest were miscella-
neous. The entity entitled “other™ causes of
death consisted of cases of malnutrition,
sudden infant death, haemolytic diseases,
malignancy, acute abdomen, etc. A diagno-
sis of the cause of death was not reached in
17 cases of death (5.2%) of the totat report-
ed deaths.
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Relationship between child and
family characteristics and cause of
death
Table 3 describes the characteristics of the
deceased children and their families. This
includes a wide range of social, economic,
demographic and environmental factors.
Potential risk factors were studied by
comparing their distribution in children
who died of a specified cause and those
who died of other causes. Table 4 illustrates
the factors that were associated with the

Table 2 Most probable causes of death by age at death

Cause of death* Number Percentage
Neonates (below 28 days of age) (n = 144)
Prematurity [4—026] 47 32.6
Birth-related causes [4-025, 4-027, 4-028, 4-029] 43 29.9
Congenital maiformations [4--036 to 4-041] 22 15.3
Septicaemia [4-008] 10 6.9
Neonatai tetanus {4-004] 2 1.4
Other defined 13 9.0
Undefined 7 49
Infants {1-11 months of age) (n = 128)
Congenital matformations [4-036 to 4-041) 31 24.2
Pneumonia [4—022] 25 19.5
Diarrhoea [4-001] 20 15.6
Septicaemia [4-008] 12 9.4
Maeningitis/encephalitis [4-007, 4-020] 11 8.6
Accidents [4-045 to 4-050] 7 5.5
Other defined 17 13.3
Undefined 5 3.9
Children ( 1-4 years of age) (n = 58)
Accidents [4—045 to 4-050] i8 31.0
Pneumonia [4-022] 7 1214
Congenital malformations [4-036 to 4-041] 6 10.3
Septicaemia [4-008] ' 4 6.9
Diarrhoaa [4-001] 2 34
Other defined 16 276
Undefined 5 8.6

2 Numbers in square brackets refer to disease classification in accordance with Morbidity Tabulation

List 4 of ICD-10 [6]

VAT T adalt ¢ 1 el AL Amall Aediis ¢ daw gt 3 20 Apenall Aot



444 La Revue de Santé de la Méditarranée orientale, Vol. 2, No. 3, 1896

deaths from congenital malformations. Of
these factors, association with older age of
mother, drug administration during preg-
nancy and female sex of the child were sta-
tistically significant.

Ounly two factors were statistically sig-
nificant regarding association with deaths
from prematurity. These were the birth or-
der (P < 0.01) and number of rooms owned
by the child’s family (P < 0.01). Children
who died of prematurity had lower birth or-

der (the first or second child) and their fam-
ilies owned one or two rooms (Table 5).
Deaths from diarrhocal discascs were
significantly associated with the area of liv-
ing, level of sanitation, level of mother's
cducation, and also with the type of leed-
ing, being higher in rural areas, with low
level of mother’s education and with artifi-
cial feeding (Table 6). Deaths from acci-
dents were more frequent in rural areas; the
relationship was statistically significant

Table 3 Characteristics of deceased chlidren and thelr tamliles

Varlable Number Percentage  Variable Number Percentage
Place of delivery Level of sanitation
Hospital 146 44,2 in house
Home 156 47.3 Good 1] 28.8
Eisewhere 28 8.5 Moderate 133 40.3
Birth order Bad 102 309
1-3 151 458 Mother's level of
4-7 108 2.7 education
8 or more 71 21.5 Low 156 47.3
Type of feading ® Moderate 137 415
Breast-leeding 152 61.0 High 37 1.2
Artificial 97 39.0 Number of rooms in the house
Child visited well 1-2 189 57.3
baby clinic 3-4 107 32.4
Yes 228 §9.1 5 or more 34 10.3
No 102 30.9 Size of family
Child was fully 1-4 125 37.9
immunized 58 123 373
Yes 75 36.2 9 or more 82 248
No 132 63.8 Either parent is a smoker
Other deaths among Yes 237 718
siblings No 93 28.2
Yos 100 30.3 Mother and father are first cousins
No 230 69.7 Yes 167 50.6
Family owns the house No 163 494
Yes : 302 91.5
No 28 8.5

* Children who died in the first hours of life were excluded
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Table 4 Factors associated with death from congenital malformations

Variable Death due to Death due to P value
malformations other causes
No. % No. %
Mother and father are first cousins
Yes 33 55.9 134 49.4 not significant
No 26 441 137 50.6
Mother's age (years)
<35 40 67.8 207 87.3 < 0.001
»>35 19 32.2 30 12.7
Mother had a disease during pregnancy
Yes 3 52.5 108 39.9 not significant
No 28 47.5 163 60.1
Mother was administerad a drug
during pregnancy®
Yes 45 76.3 137 50.6 < 0.001
No 14 23.7 134 49.4
Sex of child
Female 33 55.9 109 40.2 <0.05
Male 26 44,1 162 59.8

*Drugs included hormones, antibiotics, analgesics and multivitamins

Table 5 Factors which showed a statistically significant association with death from
prematurity

Variable Death from prematurity Death from other causes Pvalue
No. % No. %

Birth order
1-3 33 67.3 118 42.0 <0.01
4-7 9 18.4 99 35.2
8 or more 7 14.3 64 22.8

Number of rooms
1-2 a5 71.4 154 54.8 < 0.05
34 7 14.3 100 356
5 or more 7 14.3 27 9.6

(P <0.05). It was also shown that the two  Discussion

deaths from neonatal tetanus occurred in

cases which reported delivery in the house  In this study, an attempt has been made to
under the supervision of a traditional birth  establish the cause of death in children who
attendant. died in the year preceding the date of study,
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Table & Factors associated with death from dlarrhoea

Varlable Death from diarrhoea Death from other causes P value
No. % No. %

Area of living
Urban 5 16.7 137 45.7 < 0.01
Rural 25 833 163 54.3

Level of sanitation
Bad 15 50.0 87 29.0 <0.05
Moderate 12 40.0 121 40.3
Good 3 10.0 92 30.7

Mother's educalion
Low 23 76.7 133 44.3 < 0.01
Moderate 6 20.0 131 43.7
High 1 3.3 36 12.0

Type of feeding
Breast 6 231 62 61.4 < 0.01
Artificial 20 76.9 39 38.6

by means of verbal autopsy. There have
been a few studies of the cause of death in
the Syrian Arab Republic [7,8]. Our study,
however, is the first which has used a struc-
tured verbal autopsy questionnaire. The
method of verbal autopsy has been evaluat-
ed in many studies [9,10], and ours did not
aim to validate this method. Nevertheless,
review of completed questionnaires by the
panel of physicians gave identical results in
97% of cases.

The results of the study showed very
clearly the importance of prematurity and
other conditions related to maternal com-
plications of pregnancy and delivery as the
leading causes of neonatal deaths (more
than 60% of cases). A hospital-based study
in Damascus Children’s Hospital reported
that infections, mainly septicacmia, were
the leading cause of death: they were re-
sponsible for about 30% of cases reported
in the year 1991-1992 [11]. Congenital
malformations were found to be the third
most frequent cause of death in neonates,

while in infants they were the leading cause
of death. Congenital malformations were
also the leading cause of death in infants in
the United States in 1993 [/2]. A recent
study has also drawn attention to the signif-
icant contribution of congenital malforma-
tions in perinatal death in the Eastern
Mediterranean Region [/3].

The predominance of factors contribut-
ing to neonatal and other infant death such
as prematurity, causes related to birth or
maternal complications, and also congeni-
tal malformations was shown in this study.
This has great implications on the delivery
of health services. It obviously suggests
that much more attention should be paid to
maternal health services. Many of the
above-mentioned causes of death could be
averted by implementation of adequate pre-
natal and delivery care. Diarrhocal diseases
and pneumonia were responsible for about
a third of the deaths in infants. The support
of the national programme for the control
of diarrhoeal and acute respiratory diseases
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is of paramount importance. Strategies for
control of diarrhoeal diseases and acute
respiratory infections are well known [/4].
Furthermore, accidents were the major
cause of death in children aged 1-4 years.
It seems likely that enforcement of the na-
tional programme against accidents would
have a positive effect on the reduction of
child mortality.

In general, the factors revealed in this
study as possible contributors to the death
of children are not surprising. Significant
associations were seen between congenital
malformations and older age of mother, and
the administering of drugs during pregnan-
cy. These two factors are well known risk
factors for congenital malformations, It
was also noted that prematurity was related
to small number of rooms owned by the
family, reflecting low socioeconomic class.
Factors associated with death from diar-
rhoeal diseases also have their implica-
tions. These factors were lack of breast-
feeding, bad sanitation and low education
of mothers. Low maternal education is
strongly connected with infant mortality.

Increase in the years of schooling of
mothers is related to lower infant mortality
rates [15]. Nevertheless, further well-
designed epidemiological studies are need-
ed to assess the risk factors of death from
different causes in Syrian children.

It was also shown in this study that a
large proportion of deaths occur at home.
These deaths may go unreported or they
may be diagnosed and reported by lay peo-
ple. Routine statistics on child mortality
should be looked at as an underestimation
of the real figures, and they should be vali-
dated.

In conclusion, this study gave some
clues as to where preventive and curative
health services should be focused, and it
has given suggestions for the sort of inter-
ventions that should be implemented.
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