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Abstract

Objectives: Low Birth Weight (LBW) has an important role in 
the mortality and morbidity of neonates and the incidence of LBW 
may vary across different environments. The aim of this study was 
to determine the incidence and some related factors of LBW in 
Mazandaran province, Northern Iran.
Methods: In this longitudinal study, all live births that were born 
in 5 maternity hospitals in Mazandaran province, north of Iran in 
2011, were evaluated. Data including birth weight, sex, maternal 
age, gestational age, living location, number of pregnancy and 
delivery, as well as multiple births were recorded in medical files. 
LBW neonates were compared with neonates whose birth weight 
was more than 2,500 gram (control group).
Results: Out of 3792 infants, 2.9% (CI 95%: 2.3-3.3) were of low 
birth weight. Sixty percent of the infants in the LBW group and 
8.3% in the control group were preterm, (p<0.001). In the LBW 
group, 22.2% were multiple births, while 0.5% in control group were 
multiple births (p<0.001), but other variable distributions such 
as sex, living location and mother's age did not differ between the 
LBW and the control groups (p>0.05).
Conclusion: Results show that the incidence of LBW in 
Mazandaran was low and prevention of preterm labor, educational 
intervention programs for high risk can be effective in the prevention 
of low birth weight.
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Introduction

According to the World Health Organization, Low Birth Weight 
(LBW: defined as weight at birth of less than 2500 gram irrespective 
of gestational age),1 and Very Low Birth Weight (VLBW: defined 
as weight equal to 1500 gram or less), have a high risk of mortality 
and disease during the first year of life.2 Risk of death in LBW 
infants increased forty-fold in comparison to normal birth weight 
babies.3 The risk of respiratory and diarrhoeal disease,4 impaired 
growth and mental development, as well as poor outcomes in young 
adulthood is high in LBW.5,6 LBW is caused by preterm birth, 
intrauterine growth retardation or both. Over the past two decades, 
rates of LBW have increased. According to UNICEF statistics, the 

overall rate of LBW stands at 17%, it is 6% in developed countries 
and 21% in developing countries.7

Based on the results of studies from Iran, the LBW rate was 
11.8% in Zahedan city in the south-east of Iran,8 and 8.8% in Yazd, 
the central city of Iran.7 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 determine 
the incidence and risk factors for LBW in different areas.8 There 
have been a number of previous studies on LBW in the Islamic 
Republic of Iran, but these studies were done in local areas while 
this study was done in a large area in Northern Iran. The aim of this 
study is to determine the incidence and some associated factors of 
LBW in Mazandaran province, Northern Iran.

Methods 

This was a longitudinal study performed from 01 January 2011 to 
31 December 2011. All live births in 5 primary maternity hospitals 
in Mazandarn, Northern Iran, were evaluated. The neonates were 
divided into two groups according to the birth weights. Birth weight 
was measured by digital scale. All LBW neonates were classified as 
the study group, while those whose birth weight exceeded 2,500 
gram served as the control group. LBW were subdivided into 
very low birth weight (less than 1500 g) and extremely low birth 
weight (less than 1000 g) groups. Variables such as sex, maternal 
age, gestational age, living location, number of pregnancy and 
delivery, as well as multiple births for both groups were recorded in 
a special questionnaire. Gestational age was calculated using either 
the first day of the last normal menstrual period or estimated by 
obstetric sonography. Data was analyzed using the SPSS 15. Chi-
square test and fisher’s exact test were used to compare categorical 
variables between the groups. Logistic regression was used to find 
any association between LBW and other variables. Rate ratios were 
calculated for incidence of LBW with 95% confidence interval (CI 
95%). A p-value less than 0.05 was considered to be statistically 
significant.

Results

In this study, 3792 infants were included. The total number of 
LBW babies was 108 with an incidence of 2.9% (CI 95%: 2.3-3.3). 
Out of these LBW neonates, 11 (10.2%) were classified as very 
low birth weight and 8 (0.2%) as extremely low birthweight. Ten 
neonates (0.3%) included in the control group were macrosomia. 
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Table 1 shows the distribution of sex, living location, gestational 
age, multiple births and maternal age in the control and the LBW 
groups.

Sixty percent of the infants in the LBW group and 8.3% in 
the control group were preterm, and this difference was significant 
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Table 1: The distribution of variables in LBW and control neonates in Mazandaran. 

Variable
Control

n (%)

LBW

n (%)

Total

n (%)
p value

Sex Male 1846(50.1) 53(49.1) 1899(50.1) 0.846

female 1833(49.9) 55(50.9) 1893(49.9)

Living location Urban 1925(52.3) 65(60.2) 1990(52.5) 0.118

Rural 1759(47.7) 43(39.8) 1802(47.5)

Gestational age Preterm 304(8.3) 60(55.6) 364(9.6) 0.000

Term 3380(91.7) 48(44.4) 3248(90.4)

Multiple birth Singleton 3664(99.5) 84(77.8) 3748(98.8) 0.000

Twin or more 20(0.5) 24(22.2) 44(1.2)

Mother age ≤19 231(6.3) 4(3.7) 235(6.2) 0.314

20-34 3156(85.7) 92(85.2) 3248(85.7)

≥35 297(8.1) 12(11.1) 309(8.1)

Table 2: Logistic regression findings between LBW and other 
variables.

Variable B S.E. Sig. Odds Ratio

Sex (Male) -0.2 0.2 0.482 0.9

Living location 
(Rural)

-0.1 0.2 0.658 0.9

Gestational age 
(Preterm)

2.3 0.2 0.000 10.3

Mother's age

≤19 -

20-34 -0.6 0.6 0.332 0.6

≥35 -0.4 0.3 0.217 0.7

Multiple birth 
(Twin or more)

3.2 0.4 0.000 23.9

Constant -3.8 0.4 0.000 0.0

Discussion

Low birth weight has a significant economic burden for the health 
system and families.9 It is one of the most important factors 
for perinatal mortality and morbidity in both developing and 
developed countries.10 We found a LBW rate of 2.9% (CI95%: 2.3-
3.3) of all deliveries. Our findings are lower than the national and 
international rate, reported in other studies. The prevalence in other 
Iranian cities was 4.2% in Tehran,11 4.2% in Tonekabon,12 6.2% in 
Babol,13 6.3% in Gorgan,14 8.8% in Yazd,7 9.6% in Bushehr,15 and 
11.8% in Zahedan.8 In USA and England, LBW rates have been 
reported to be 7.7% and 7.8% respectively.16,17 LBW rate reported 

(p>0.001). In the LBW group, 22.2% were multiple births, while 
0.5% in the control group were multiple births and showed that 
multiple pregnancies were more prevalent in the LBW group 
(p>0.001), but other variable distribution did not differ between 
the two groups (p>0.05). Regression analysis is shown in Table 2. 

from Korea was 7.2%.18 The prevalence of LBW is nearly 50% in 
South Asia; whereas, it is reported to be 10.61% in Turkey.10 Thus, 
the birth weight shows a great degree of variation from country 
to country and even from one region to another within the same 
country.10 Therefore, it is essential to have data on local patient 
population. The health facilities are the most advanced in all cities 
in Mazandaran province and it is only natural that the LBW rate in 
this region is low. Other possible factors for this difference include; 
ethnicity, nutritional status, socioeconomic conditions and maternal 
health.

Parallel to the study results of Shin et al.18 and Akin et al.10 we 
could not find any gender majority among LBW deliveries. In the 
present study, multiple births was a risk factor for LBW, similar 
to other studies conducted in Iran,7,8,13 Italy,19 and Japan.20 The 
association between LBW and maternal age is well documented 
in many studies. Shin et al.18 and Hosain GM et al.21 showed that 
maternal age and birth weight were strongly related and infants 
born to older mothers were heavier. The results of this study were 
not in parallel with those of the two above-mentioned studies, but it 
is similar to the study by Akin et al.10

As a limitation of present study, other causes of low birth 
weight like maternal diseases such as hypertension, renal disease 
and diabetes; congenital malformations in the LBW babies and 
maternal weight gain during pregnancy were not evaluated because 
risk factors of low birth weight were secondary objective and not 
studied completely.

Conclusion

The incidence of LBW in Mazandaran region of Iran was low 
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compared to the national and international rates. Prevention of 
preterm labor and educational intervention programs for high risk 
populations can be effective in decreasing the incidence of low birth 
weight. We also recommend that mothers at risk be provided with 
adequate prenatal and healthcare facilities.
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