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Incidence and determinants of low
birth weight in Syrian government
hospitals
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ABSTRACT The incidence and determinants of low birth weight were studied in a stratified sample of 10585
deliveries at 18 Syrian government haspitals. Far each low-hirth-weight baby born, two normal-birth-weight
babies were recruited as a comparison group. A gquestionnaire was given to mothers and clinical examina-
tions were performed on the neonates. The incidence of low birth weight was 6.6%. It varied according to
geographic region and hospital. The study confirmed that low birth weight could be the result of prematurity.
Factors amenable te intervention, such as birth interval, maternal nutrition, maternal weight and smoking,
appeared to have a role in low birth weight.

Incidence et déterminants de l'insuffisance pondérale i la naissance dans des hépitaux gouverne-
mentaux syriens

RESUME Lincidence et les déterminants de l'insutfisance pondérale a la naissance ont été étudiés dans un
echantition stratifie de 10 585 accouchements dans 18 hopitaux gouvernementaux syriens. Pour chaque
nourrisson présentant une insuffisance pondérale & la naissance, deux nourrissons de poids de naissance
normal ont été recrutés comme groupe de comparaison. Une série de questions a été posée aux méres et
des examens cliniques ont 1€ réalisés chez les nouveau-ngs. Lincidence de lnsuffisance ponderale a (a
naissance éait de 8,8 %. Elle variait en fonction de la région géographique et de Phépital. L'étude a confirmé
qgue l'nsuffisance pondérale 4 la naissance pouvait résulter de la prématurité. Des facteurs qui peuvent faire
f'objet d'interventions, tels que intervalla antra las naissances, la nutrition de la mére, le poids de lamére ot
le tabagisme, semblaient jouer un role dans insuffisance pondérale a la naissance.
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Introduction

Birth weight is one of the most important
individual factors influencing the neonatal
death rate [/]. It also affects the infant
mortality rate, especially in premature ba-
btes. Infant mortality rates are 6 times high-
er if the birth occurs between wecks 34-36
of gestation, and 57 times higher if the birth
occurs before week 34 of gestation. Birth
weight is also important in infant and child
morhidity [7=3]. For these reasons. birth
weight has for a long time been the subject
of much clinical and epidemiological re-
search, often directed towards establishing
the causes and determinants of low birth
weight (LBW) in order to identity factors
that can be targets for public health inter-
ventions [5].

The World Health Organization has de-
fined LBW as a weight at birth of less than
2500 g [2,3]. Many factors may contribute
to LBW and there is considerable debate
about which of these have independent ef-
fects and about the qualitative importance
of these effects. Basically, two major fac-
tors are thought to control LBW: the dura-
tion of pregnancy (gestational age) and
intrauterine growth rate [5]. Therefore,
LBW may result from short gestation (pre-
maturity) or from intrauterine growth re-
tardation, or a combination of both.
Prematurity is more common in industrial-
ized countries, while intrauterine growth
retardation is common in developing coun-
tries. It is estimated that of the 22 million
cases of LBW that occur every year, 20
million are in developing countries [4,3].

The most important approach to the
problem of LBW is prevention. This could
be done through improving the living stan-
dards among the general population, and hy

systematic care of pre-pregnant women,
including improvements in nutrition, medi-
cal care and work conditions [6].

Neonatal and infant mortality rates are
very high in the Eastern Mediterranean Re-
gion (EMR) [6] and child morbidity result-
ing from malnutrition and susceptibility to
infection is also high. Birth weight in the
EMR has not been studied on a national
scale in the individual countries because
deliveries in many of these countries occur
at home, often attended by traditional birth
attendants (TBAs) or by village midwives
who do not weigh the baby. Even the
records of deliveries that occur ar hogpitals
are not always complete {6]. This situation
applies to the Syrian Arab Republicwhere
an average of 644 of all deliveries occur at
home, 20% attended by TBAs. This per-
centage is higher among illiterate and rural
women. Neanatal and infant mortality rates
are also relatively high (18.0 and 34.6 per
1000 live births respectively) [7].

No studies of LBW have been conduct-
ed in the Syrian Arab Republic on the na-
tional level. The Papchild survey in 1993
revealed that 10% of babies were LBW zc-
cording to their mothers [7]. Only two lo-
cal studies have focused on LBW in the
two major teaching hospitals: these
showed an incidence of LBW of 10.0% in
Damascus hospitals [§] and 7.7% in Lat-
takia hospitals [9].

The objectives of this study were: to
record the incidence of LBW in the Syrian
Arab Republic; to identify the important de-
terminants of fetal weight; and to recom-
mend suitable preventive actions. A wide
range of variables thought to be risk factors
for low birth weight were studied by com-
paring their distribution in LBW and nor-
mal-birth-weight (NBW) babies.
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Methods

Of the 131 hospitals that provide delivery
services in Syrian Arab Republic, 18 were
selected for inclusion in the study, stratified
by region and by number of deliveries. The
aim was to study 8% of the annual number
of 130 000 deliveries at government hospi-
tals [7], giving a target sample of 10 5385
births. This number was divided across the
18 hospitals according to the workload at
each hospital. A total of 82 obstetricians
and 21 midwives were recruited and
trained for the study. They were chosen
from all provinces and were familiar with
the hospitals’ routines and procedures.

When a LBW case was reported {<
2500 g}, health personnel carried out clini-
cal examinations on the haby and adminis-
tered a questionnaire to the mother. For
each LBW baby. two NBW babies (2500 g
or more) born immediately afterwards
were recruited as a comparison group, and
the same procedures were carried out. The
study continued until the target sample size
of births for each hospital was achieved (a
period from March to September 1996).
The study methods and materials were
field-tested in a number of hospitals that
were not included in the study, and modifi-
cations were made accordingly. After the
data were gathered from all hospitals, local
trained supervisors made follow-up visits
and the principal investigators checked the
quality and validity of data.

The clinical examinations included:
measutement of the neonate parameters
{weight, height and head circumference);
examination of the placenta {appearance,
weight and size); clinical examination the
neonate (birth abnormalities and the need
for resuscitation); measurement of the
mother’s haematocrit.

The questionnaire to mothers covered
the most important variables thought to in-

fluence LBW: genetic and constitutional
factors (baby’s sex, mother’s height and
weight): ohstetric: factors (e.g. parity, hirth
interval, obstetric history); nutritional fac-
tors (anaemia, vitamin supplementation);
maternal morhidity during pregnancy; ex-
posure to toxic substances such as ciga-
rettes and caffeine; attendance at antenatal
care.

The data were analysed using standard
statistical programs.

Results

During the period of the study, 698 LBW
babies were delivered out of a total of 10
585 deliveries at the hospitals studied, an
incidence of 6.6%. The rate of LBW varied
by geographic region from 8.6% in Dam-
ascus to 3.2% in the south of the country
(Table 1). It also varied by hospital from
10.8% to less than 1%. The highest rates
were in the three major teaching hospitals,
although the raies in three non-teaching
hospitals were close 1o these.

Table 1 Incidence of low birth weight by
region of the Syrian Arab Republic

Region No, of births LBW babies
No. %

Damascus and
rural Damascus 3522 304 86
North 1667 139 83
East 1583 89 5.6
Central 2087 103 49
Coast 1030 4 40
South 696 22 3.2
Total 10585 698 6.6

L BW = Jow birth weight.
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All the neonate parameters studied
(weight, length and head circumference)
were significantly higher in NBW babies
than in LBW babies (Table 2). The differ-
ences were not statistically significant
comparing mature LBW babies and mature
NBW babies. The mean birth weight for
LBW babies was 2042 + 411 g, compared
with 3885 £ 525 g for the NBW babies (for
the whole sample the mean birth weight
was 3529 + 468 g). More than half of the
LBW babies {51.7%) were born premature
{at 37 weeks or less) compared with only
4.4% of NBW babies. Table 2 also com-
pares the parameters of the neonates in re-
lation to maturity.

Table 3 compares the characteristics of
LBW and NBW babies in relation to preg-
nancy outcome. Significantly more LBW
than NBW babies were twins. LBW babies
were gignificantly more likely to have birth
abnormalities and abnormal placentas. and
to need resuscitation, compared with NBW
habies.

Table 4 shows that many of the charac-
teristics of the mothers had an association
with LBW. More mothers of LBW babies
had anaemia, haematocrit less than 33%,
weight less than 50 kg and height less than
150 ¢m.

Obstetric factors also appeared to have
a relationship to LBW. Significantly more
LBW mothers had had a previous LBW
baby, a history of infertility and a birth in-
terval of less than 18 months compared
with mothers of NBW babies. Maternal
morbidity (hypertension, anaemia and
haemorrhage) also showed a relationship
with having a LBW baby.

Smoking seemed to affect LBW. Signif-
icantly more LBW mothers smoked than
NBW mothers (19.2% compared with
10.5%), and one-third of LBW mothers
smoked more than 10 cigarettes per day
compared with less than a quarter of NBW
mothers.

Consumption of iron and folic acid sup-
plements appeared to affect birth weight.
More mothers taking supplements ap-
peared to have LBW babies, a small but sta-
tistically significant difference. The use of
any medication by the mother during preg-
nancy was associated with having a LBW
baby, the association being statistically sig-
nificant. Three-quarters of LBW mothers
had attended antenatal care compared with
only one-tenth of NBW mothers, but few
mothers of premature babies had attended
antenatal care.

Table 2 Neonate parameters by birth weight category and maturity

Parameter LBW babies NBW babies
Premature Mature Total  Premature Mature Total
{(n=361) (n=337) (n=698) (n=61) (n=1326) (n=1387)
Mean waight + s(g) 1868 2230 2042 + 411 2084 3403 ARR5 4+ K35
Mean length + s (cm) 42 45 43+4 - 48 50 50+6
Mean head
circumterence x s(cm) 30 a3 31+6 a2 35 35=x0

LBW = low birth weight.
s = standard deviation.

NBW = normal birth weight.
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Table 3 Characteristics of neonates by birth weight

Characteristic LBW babies NBW babies Total Statistical
No. % No. % No. % tests

Sex

Male 307 468 727 524 1054 &0.6

Femate 371 B3.2 860 476 1031 494 x2=5.75, P<0.05
Gestational age

28 wooks + 337 183 1326 956 1663 70.8

< 37 weeks 361 51.7 61 4.4 422 202 ¥?=643.8, P<0.01
Tyvpe of pregnancy

Single 546 VB2 1348 @7.2 1891 B0.8

Twin 152 218 3 28 1N 92  x?=20086, P<0.01
Abnormality

Yes 27 2.9 16 1.2 43 21

No 671 96.1 1371 988 2042 979 ¥?=16.93, P<0.01
Placenta condition

Normal 9P RAROD 1257 G606 1649 791

Abnormal 306 440 130 94 436 209  x?=333.4, P<0.01
Need for resuscitation

Yes 258 3714 95 869 354 17.0

No 439 629 1292 931 1731 830  x?=301.4, P<0.01

LBW = iow birth weight.

Discussion

LBW is considered to be an indicator not
only of the health and nutritional status of
the pregnant woman but also of the social
development of a population [10,11]. The
incidence of LBW varies from as low as
3% in industrialized countries such as Nor-
way to as high as 30% in some developing
countries in Asia and Africa [2,3].

We attempted to identify the incidence
and determinants of LBW in the Syrian
Arab Republic, and provide suggestions for
future interventions to tackle the problem.
It is the first study to deal with the problem
of LBW at the national level in the country.
Duc to the difficultics in carrying out a
household study or including private hospi-
tals, the study was conducted only in gov-
ernment hospitals. Multivariate analysis

NBW = normal birth weight.

was not used in analysing the data. and thus
it was not possible to control for confound-
ing variables. Despite these limitations in
the research methods, the study provides
good basic information on the national level
and it is hoped will draw policy-makers” at-
tention to the issue of LBW.

The results show thar the incidence of
LBW in the Syrian Arab Republic is very
low compared with other developing coun-
tries in the Middle East such as Sudan and
the Republic of Yemen but is similar to
countries such as Saudi Arabia, Tunisia and
Bahrain [72].

More than half of the LBW babies were
born premature, suggesting that gestational
age plays a major role in LBW. More female
babies were of LBW, which suggests that
sex influences the duration of pregnancy or
the intrauterine growth rate or both.
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Table 4 Characteristics of mothers by baby’s birth weight

Characteristics LBW babies NBW babies Total Statistical
ot mother No. % No. o No. % tests
Weight

<50 kg 54 18.6 36 6.3 90 10.5

50 kg + 236 81.4 536 937 772 89.5 x2=31.24 P<0.01

Missing values® 408 - 815 - 1223 -
Parity

1 198 28.4 254 18.3 452 21.7

2+ 500 7186 1133 817 1633 783 ¥2=27.63, P<0.01
Birth interval )

« 18 months 207 414 319 282 526 322

18-35 months 169 33.8 £03 44.4 672 41.2

36 months + 124 24.8 311 24.4 435 26.6 #?=29.3, P<0.01

Missing values® 198 - 254 - 452 -
Previous LBW baby

Yes 161 247 117 a1 278 14.4

No 490 753 1164 90.9 1654 85.6

Missing values® 47 - 106 - 153 - x?=85.2, P<0.01
Previous abortion

Yes Z2b9 371 533 38.4 792 30.0

No 439 629 854 6186 1293 62.0 %2=0.34, P=0.55
Previous infertifity

Yes 63 9.0 g1 6.6 154 7.4

No 635 91.0 1296 934 1931 92.6 ¥?=4.12, P<0.05
Morbidity

Hyperension 87 12.5 110 72 197 9.4 ¥2=11.15 P« 001

Haemorrhage 143 205 102 74 245 11.8 £ 4=7719, P<0.01

Anaemia 328 470 557 402 885 424 % ?=8.87, P<0.01
Haemartocrit (%)

<33 162 345 239 250 401 28.0

33+ 308 65.5 719 750 1027 72.0

Missing valuss? 228 - 429 - 657 - x?=14.14, P<0.01
Used folic acid and iron supplements

Yes 479 686 867 625 1348 64.6

No 219 314 520 375 739 354 x?=7.6, P<0.01
Duration of supplementation '

< 1 month 109 39.3 176 383 285 387

1-3 manths 91 32.8 163 353 254 345

> 3 months 77217 120 260 197 26.8 ¥?=0.58, P> 0.05

Missing values® 202 - 928 - 1130 -
Usad medication

Yes 160 229 203 14.6 383 7.4

No 538 771 1184 854 1722 826 ¥4=22.16, P<0.01
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Table 4 Characteristics of mothers by baby’s birth weight (concluded)

Characteristics LBW babies NBW babies Total Statistical
of mother No. % No. %o No. % tests
Attended antenaial care

Yos 526 75.4 935 10.5 1461 701

No 172 246 452 895 624 29.9 x%=13.8,P<0.01
Cigarefte smoker

Yes 134 19.2 145 10,5 279 134

No 564 80.8 1242 89.5 1806 86.6 x?=30.86, P<0.01
Number of cigarettes per day

<10 0 67.2 113 779 203 72.8

10+ 4 328 32 221 76 27.2 x¥%?=4.06, P<0.05
Number of cups of coffee per day

<3 292 859 623 92.3 a5 90.1

4+ 48 141 52 77 100 9.9 x%=1051, P<.01

LBW = low birth weight.

Maternal factors were very important
determinants in LBW. Women with low
pregnancy weight (less than 50 kg) were
more likely to deliver small babies. Low
maternal weight may also increase the risk
of prematurity [5], Howcver, maternal
height seemed to have no relationship to
LBW.

LBW was associated with the birth of
twins. Poor maternal nutritional status,
short birth intervals and other obstetric fac-
tors could lead to LBW in twin pregnan-
cies. Parity also had an effect, as LBW
babies were more likely to be first babies
and slightly less likely to be the second or
more births. A short birth interval since the
last baby (less than 18 months) showed a
relationship to LBW. This might be due to
nutritional deficiencies and the incomplete
return of the maternal physiology to normal
levels [5].

Previous delivery of a LBW baby had a
significant association with LBW, which

NBW = normal birth weight,
“Missing values were nol inciuded in the analysis.

might be expected since the factors that led
to the previous LBW baby might stili exist.
Pievious abortion had no staristical associ-
ation with LBW. This may be because no
distinction was made between induced and
spontancous abortion, or because informa-
tion was not available on abortion proce-
dures used (whetheér dilation and curettage
or vacuum extraction) or on the number of
abortions {/3]. Women were reluctant to
reveal abortion experiences due to the sen-
sitivity of this topic. Previous infertility
showed a small relationship to LBW. Ambi-
guity over the terminology of infertility
could affect this result. We used (he WHO
definition of infertility namely: inability to
conceive over a 13-month period of unpro-
tected intercoursc.

Nutritional supplementation with folic
acid and iron was associated with LBW.
This might be duc to the Iuck of adherence
to supplementation regimes throughout the
second half of pregnancy, or due to the
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variations in the length of taking supple-
ments. The relationship between taking
supplements and the women’s nutritional
and socioeconomic S[aUs was not exain-
ined. ‘

Maternal anaemia was associated witha
high proportion of LBW cases. The mater-
nal haematocrit was also measured and re-
vealed that anemia existed in a large
proporiion of mothers of LBW babies.
Anaemia can interfere with the duration of
pregnancy or intrauterine growth. Howev-
er, because of the natural decrease in the
haemoglobin level in pregnancy, the haema-
tocrit measurement should have been car-
ried our prior to pregnancy [S].

A history of hypertension and haemor-
rhage seemed to have a relationship to
LBW. This information was collected by
asking mothers about illness rather than by
reviewing medical records. Blood pressure
was not measured prior to pregnancy [5].

Cigarette smoking also showed an asso-
ciation with LBW perhaps because smok-
ing influences the duration of pregnancy or
intrauterine growth rate. Nicotine also de-
creases appetite, which can lead to nutri-
tional problems [/4]. No information was
collected on smoking history, dose and du-
ration of smoking. Of those who drank
coffce, mothers of LBW babies drank more
than control mothers and the relationship
was statistically significant,

A much higher proportion of LBW
mothers had attended antenatal care. This
has to be correlated with maternal morbidi-
ty. Almost ali mothers of premature babies
(76.2%) did not attend antenatal care com-
pared with mothers of full term babies not
attending prenatal care (7.3%). Thisindi-
cates that women usually seek antenatal
care at the later stages of pregnancy, and

thus they will not have the opportunity to

have antenatal care if they had had an early

birth. Not attending antenatal care or at-
tending very late will delay its beneficial ef-
fects on the early detection and treatment
of complications or risk factors for LBW.,

Abnormalities of the neonate and pla-
centa were associated with LBW. This
might be the result of the high percentage
of premature LBW babies. If the intrauter-
ine growth retardation was the cause of
LDBW, then abnormalities might be present
more frequently.

Conclusions

LBW could be the result of prematurity,
since around half of LBW babies (51.7%)
were premature compared with only 4.4%
of NBW babies, and this result was highly
significant. The study showed some evi-
dence that factors amenable to interven-
tion, such as birth interval, maternal
nutrition, maternal weight and smoking,
could have an important role in LBW. The
recommendations of the study are as fol-
lows:

 Further well-designed research is need-
ed into prematurity and factors amena-
ble to change.

s Future research should distinguish be-
tween duration of pregnancy and in-
trauterine growth rate, and also
between kinds of intrauterine growth
retardation.

» Future research must consider the
costs and outcome of caring for LBW
babies.

* Community-based research is needed to
cover the high percentage of births that
take place at home.

* Interventions should be targeted at
high-risk groups and regions.

* Possible short-term interventions could
address maternal nutrition and smoking,

Yoor 3 sl bl o A Gvaall dediis dlae 1 3 Al ol



La Revue de Santé de la Méditerranée orientale, Vol. 7, N% 6, 2001

while long-term interventions should
address the indirect causes of LBW
such as age at first pregnancy, birth in-
tervals, socioeconomic status and
mothers” education. In addition, mater-
nal morbidity, such as anaemia, hyper-
tension and haemorrhage should be
addressed.
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