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According to the World Health Organiza-
tion (WHO) definition, infants with birth 
weight less than 2500 g are low birth weight 
(LBW) [1]. There are almost 23 million 
LBW infants from 121 millions births in 
a year, a high proportion of which are in 
developing countries [2]. Birth weight is an 
important indication of health status of the 
infant and the principal factor that deter-
mines the infant’s survival and physical and 
mental growth in the future [2,3]. LBW is 
one of the most important factors in infant 
mortality, as mortality of LBW babies is 40 
times more than the normal-weight babies 
[2].

There have been a number of previous 
studies on LBW in the Islamic Republic 
of Iran. In a study in Hamadan, twin birth, 
mother’s education and job, and mater-
nal disease were important risk factors for 
LBW, but miscarriage and the number of 
deliveries were not [4]. In a similar study in 
Bushehr port, the risk of LBW in mothers 
aged < 19 years was almost twice that of 
mothers aged 19–35 years [5]. Low edu-
cational status and not attending prenatal 
health care were other significant risk fac-
tors for LBW. In another study in Babol it 
was reported that sex, mother’s age, parity 
1 or 5+, twin birth and gestational age < 37 
weeks were risk factors [6].

Elsewhere in the world, it has been 
shown that smoking during pregnancy and 
not attending prenatal care were the most 
important risk factors of LBW in Argentina 
[7]. In Japan, the risk factors were smoking, 
parity and history of LBW [8]. In research 
in Brazil it was reported that smoking dur-
ing pregnancy increased the risk of LBW by 
50-fold and no prenatal care increased the 
risk 3-fold [9].

As the prevalence of LBW is one of the 
most important health indices and as the 

prevalence of LBW is a function of social 
status and lifestyle, it is important to know 
the prevalence and risk factors for LBW in 
different areas [2]. The aim of this study 
was to determine the prevalence of LBW 
and some of its risk factors in maternity hos-
pitals in Zahedan city in south-east Islamic 
Republic of Iran, the capital city of Sistan 
and Baluchistan province. It was hoped 
that the results of this study would help to 
inform the health authorities about the local 
risk factors for LBW in order to introduce 
programmes to reduce its prevalence. 



In a cross-sectional study, a sample of 1109 
infants born over a 6-month period in spring 
and summer 2004 in the 3 maternity hos-
pitals of Zahedan city were chosen using 
stratified random sampling. 

The data were collected by measuring 
the infants’ birth weights and also from an 
interview with their mothers. The interview 
data included: infant’s sex, mother’s age 
mother’s educational level and occupation, 
mother’s ethnic group (Sistani, Balouch, 
Afghan or other), parity, attendance at pre-
natal care during pregnancy, history of mis-
carriage, time interval from previous birth, 
twin or singleton birth, history of cigarette 
and opium smoking during pregnancy and 
use of ferrous sulfate and other supplements 
(multivitamins, folic acid, calcium) during 
pregnancy. The mothers were also asked  
whether they had suffered any of the fol-
lowing diseases during this pregnancy: ma-
ternal infection, chronic vascular disease, 
pre-eclampsia, chronic renal insufficiency, 
sickle-cell anaemia, collagen vascular dis-
ease or cyanotic heart disease.

To establish the relation of LBW with the 
risk factors, a chi-squared test was applied. 
Also, the odd ratios (OR) of the risk factors 
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of LBW were found using a multivariate 
logistic regression. Using the coefficients 
of the model, the ORs were estimated with 
their 95% confidence intervals (CI).



There were 131 infants with LBW, an over-
all prevalence of LBW in Zahadan hospitals 
of 11.8% (95% CI: 9.9%–13.7%). There 
was no difference in prevalence between 
boys and girls (11.1% versus 12.6%) (P < 
0.42).

Table 1 shows the frequency of normal 
and LBW infants by the selected maternal 
variables. The rate of LBW in infants of 
women employed outside the home and 
housewives was 6.6% and 12.4% respec-
tively, but this was not significant. By eth-
nic group, the highest rate of LBW infants 
was for Balouch mothers (14.9%). The 
prevalence of LBW in mothers with no 
education was 16.9% and this reduced with 
increasing level of education to 5.4% (P < 
0.008). The prevalence of LBW in mothers 
aged < 19 years was 16.0% and it reduced 
significantly with increasing age of mothers 
to 8.9% in women aged 25–34 years (P < 
0.046).


Overall, 217 (19.6%) mothers had a history 
of miscarriage and the prevalence of LBW 
for these mothers was 7.8%, but for moth-
ers with no history of miscarriage, it was 
12.8%. The prevalence of LBW was 13.5% 
in mothers with < 3 years interval from the 
previous birth, significantly more than those 
with  3 years birth interval (9.3%) (P < 
0.03). The LBW in twin births (65.4%) was 
significantly greater than singleton births 
(9.3%) (P < 0.001). 

Only 15 (0.1%) of women reported 
smoking cigarettes or opium. While the 
prevalence of LBW for mothers with a 

history of smoking was greater than for the 
non-smokers (20.0% versus 11.3%) this 
was not statistically significant. The rate of 
LBW among women who did not use fer-
rous sulfate during pregnancy was signifi-
cantly higher than those who used ferrous 
sulfate (18.6% versus 8.1%) (P = 0.0001). 
The prevalence of LBW in mothers not 
using supplements such as multivitamins, 
folic acid or calcium during pregnancy was 
also significantly greater. The mothers who 
attended regular prenatal health care had 
fewer LBW babies than the mothers with 
irregular or no prenatal health care (9.4% 
versus 27.8%). The prevalence of LBW for 
women with maternal disease was greater 
than the women without disease (23.5% 
versus 10.2%, P < 0.001). 


Table 2 shows the multivariate logistic 
regression analysis. The significant risk fac-
tors for LBW were birth interval < 3 years 
(OR 1.71, 95% CI: 1.11–2.64), twin birth 
(OR 18.81, 95% CI: 9.97– 35.48), no use 
of ferrous sulfate (OR 1.92, 95% CI: 1.16–
3.18) and presence of maternal disease (OR 
2.03, 95% CI: 1.22–3.40). All other factors 
were not significant.



According to WHO statistics, the rate of 
LBW is 17% in the whole world (6% in 
industrialized countries and 21% in devel-
oping countries). The rate in the Eastern 
Mediterranean Region is 11% and in the 
Islamic Republic of Iran 10% [10]. The 
prevalence of LBW in our study in Za-
hedan city maternity hospitals was 11.8%. 
The prevalence in other Iranian cities was 
8.1% in Hamadan [11], 6.3% in Gorgan 
[12], 9.9% in Jiroft [13], 6.2% in Babol [6],
4.2% in Tehran [14] and 9.6% in Bushehr 
port [5]. Although improvements have been 
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made in the prevalence of LBW in Zahedan 
within the last decade of the 20th century, 
the prevalence of LBW still needs to be 
reduced.

The results of the study using a mul-
tivariate logistic regression revealed that 
only birth interval (< 3 years), twin birth, no 
use of ferrous sulfate and maternal disease 
significantly increased the risk of LBW.

The finding about short birth interval 
is similar to another study in the Islamic 
Republic of Iran in 5 maternity hospitals of 
Yazd [15]. The study showed that a birth 
interval of < 12 months is a major risk factor 
for LBW. Also, a study in Tehran found that 
birth interval had a close relation to LBW 
[16]. Twin birth was also an important risk 
factor for LBW in other studies in Hamadan 
[4] and Babol [6] and elsewhere in the 
Islamic Republic of Iran [13,15].

We also found that no use of ferrous 
sulfate in pregnancy was associated with 
LBW. In many studies, not using ferrous 
sulfate was a risk factor for LBW but in 
some it was not. In a study on Chinese 
pregnant women, the level of ferritin was 
measured in all women before delivery. It 
was shown that for women with iron defi-
ciency the mean weight of their infants was 
242 g less, and the risk of LBW was signifi-
cantly greater among women with moder-
ate anaemia compared with those without 
anaemia (OR = 6.5, P = 0.009) [17]. In a 
study in the United States, pregnant women 
randomly received either ferrous sulfate 
(case) or placebo (control) until 28 weeks 
of gestation. The rates of LBW infants in 
case and control groups were 4% and 17% 
respectively (P = 0.003) [18]. However, in 
a study in Zimbabwe on pregnant women 
with gestational age of 22 to 35 weeks, the 
mean birth weight of the case group infants 
was higher than the control infants but there 
was no difference in LBW incidence [19].

The presence of maternal diseases in-
creased the risk of LBW by 2-fold in our 
study. Hypertension, pre-eclampsia, urinary 
tract infection (UTI), malnutrition and fetal 
infections (rubella, cytomegalovirus, toxo-
plasmosis, tuberculosis and herpes simplex) 
are some of the most important risk factors 
for LBW.

Hypertension causes blood vessel ste-
nosis in some pregnant women and results 
in LBW in infants. The effect of hyper-
tension on birth weight was investigated 
in studies in Yazd [15] and Isfahan [20]. 
Pre-eclampsia is another risk factor for 
LBW [15]. Pregnant women are usually 
well-monitored during pregnancy for their 
own health as well as the health of the fetus. 
During this period, regular prenatal visits 
in the Islamic Republic of Iran are made by 
the community health workers (behvarz). 
Normally, monthly visits are made in the 
first 6 months of pregnancy, increasing to 
2 visits in months 7 and 8, and 4 visits in 
the last month of pregnancy to check for 
hypertension and any adverse effects. 

Maternal UTI has also been shown to be 
a risk for LBW in pregnant women in the 
Islamic Republic of Iran [15]. Normally, 
physicians ask for a urine test during preg-
nancy in order to check for UTI. Therefore, 
prenatal care for detection of UTI is very 
important and necessary in pregnancy. Fetal 
infection is also important. The effects 
on the embryo of bacteriuria, intrauterine 
infection and other infections may result not 
only in restriction of weight in newborns, 
but may also lead to future complications 
for the infants [21–23].

Malnutrition is a major problem causing 
LBW in newborns, especially in develop-
ing countries. Pregnant women who are 
undernourished are at greater risk of LBW 
[24,25]. Health centres can assess possible 
maternal malnutrition during prenatal care 
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and provide advice for the nutrition of preg-
nant women.

In the majority of studies worldwide, 
mothers smoking during pregnancy is one 
of the most important risk factors for LBW 
[4,8,9]. This was not shown in the present 
study. However, the prevalence of smoking 
(cigarettes and opium) might be underesti-
mated as Iranian women may be reluctant to 
reveal their smoking habits in an interview. 

In general, LBW is a population health 
problem, so it is essential to provide the nec-
essary facilities for prenatal health care. The 
role of health managers in health planning 
and educational programmes is important. 
Health authorities worldwide have begun 
to taken action on this and it is possible to 
see the results in the decreasing prevalence 
of LBW in the world. At the same time, it 
is necessary to screen pregnant mothers for 
the important risk factors of LBW, such as 
low birth interval, maternal disease, twin 

pregnancies and non-use of ferrous sulfate, 
to provide them with prenatal health care 
facilities. To do this job, skilled staff and 
managers are needed in the health centres, 
together with sufficient facilities and plan-
ning programmes. 

For further research on LBW in this 
country, it is recommended that other fac-
tors be considered, such as delivery outside 
hospital, gestational age, maternal age, 
maternal height and lack of weight gain in 
second trimester of pregnancy. 
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