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4 ABSTRACT A

Background: The purpose of this study was to determine the prevalence and related factors of
low birth weight (LBW) in the Southeast of Iran.

Methods: This cross-sectional study was carried out in Kerman province. Data were collected
from Iranian Maternal and Neonatal Network at public and private hospitals. All live births from
March 2014 to March 2015 considered as the source population. The risk factors including
maternal age, gravida, parity, abortion, pregnancy risk factors, maternal nationality, maternal
education, maternity insurance, place of living, consanguinity, neonate sex, preterm labor, place
of birth, delivery manager, and delivery type were compared between LBW and normal birth
weight groups.

Results: The prevalence of LBW was 9.4% in the present study. Preterm labor (odds ratio [OR]:
22.06; P < 0.001), neonate female sex (OR: 1.41; P < 0.001), low parity (OR: 0.85; P < 0.001),
pregnancy age <18 years (OR: 1.26; P = 0.012), pregnancy age >35 years (OR: 1.21;
P=0.001), delivery by cesarean section (OR: 1.17; P=0.002), pregnancy risk factors (OR: 1.67;
P <0.001), maternalilliteracy (OR: 1.91; P<0.001), living in the rural area (OR: 1.19; P< 0.001),
consanguineous (OR: 1.08; P = 0.025), and delivery by obstetrician (OR: 1.12; P = 0.029) were
identified as significant factors associated with LBW in this study.

Conclusions: Prevention of preterm labor, consanguineous marriage, pregnancy age <18 and
>35 years old, and maternal medical risk factors are some critical interventions to reduce its
burden. Increasing the access to high-quality health-care services in rural and deprived areas is
another effective strategy for the prevention of LBW.
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INTRODUCTION

Low birth weight (LBW) as a significant public health
indicator is defined as weight at birth fewer than 2500 g
by the World Health Organization.l'*’ LBW is one of the
main causes of infant mortality including around 40% of
all death among children under 5 years old which occurs
in neonatal or newborn.!!! The mortality rate of LBW is
approximately twenty times more than heavier infants.”
Totally, about 15.5% of all birth 1s LBW while 95.6% of it
occurs in developing countries. In addition, the incidence
of LBW in low-income societies is more than twice in
compare to middle incomes.*?

Growth disorder, cognitive development defects, and
chronic diseases later in life are the other adverse effects
of LBW.H The risk of some diseases such as coronary
diseases, stroke, hypertension, and diabetes are higher in
adults with a history of LBW than normal birth weight
(NBW) 7

There are many risk factors for LBW
maternal ~ demographic,  anthropometric,  medical
and bchavioral factors, paternal and fetal factors,
environmental and nutritional factors, and lack of prenatal
care.?8 Furthermore, social determinants of health such
as income, education, housing, addiction, and living place
(urban/rural) have an important role in LBW.!"

While LBW associated factors are well studied in
developed countries, there are not enough evidence in
developing countries.!! The aim of this study was to

determine the l-year prevalence and related factors of
LBW in the Southeast of Iran.

including

METHODS

This cross-sectional study was performed in Kerman
province, known as the largest province in Iran. Kerman
province 1s located in the Southeast of Iran.

All live births from March 2014 to March 2015 considered
as the source population. Data were collected from
Iranian Maternal and Neonatal Network (IMaN Net)
at public and private hospitals. IMaN Net is one of the
major sources of information to evaluate the maternal
and nconatal health status in Iran that was designed
by Iran’s Ministry of Health and Medical Education.
This information system includes both maternal and
neonatal data in an online form. Then, data are entered
into Excel file. We exported data from Excel file to
SPSS software, Version 21.0 (IBM SPSS Inc. Chicago,
IL, USA). Matemal data were included maternal
age (years), gravida (number), parity (number), abortion
(number), pregnancy risk factors (yes, no), maternal
nationality (Iranian, non-Iranian), maternal education
level (illiterate, primary school, secondary school, high
school, university), maternity insurance (yes, no), place
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of living (urban, rural), and consanguinity (yes, no).
Assembled neonatal and delivery data were neonate sex
(female, male) and weight (g), gestational age (weck),
birth anomalies (yes, no), place of birth (hospital, other),
and delivery manager (midwife, obstetrician, other).

Exclusion criteria to assess rtisk factors of LBW
were as follows: birth weight >4000 g, congenital
anomalies, and multiple births. All live births were
divided into two groups including LBW (<2500 g) and
NBW (2500-4000 g).

The study was registered by the ethical committee of the

Kerman University of Medical Sciences (ethical code:
K/93/596).

Statistical analysis

The data were analyzed using SPSS 21. In the first step,
quantitative and qualitative data were analyzed using
t-test and Chi-square, respectively. Then, multivariable
logistic regression was used to assess the relationship
between independent variables and LBW, considering
confounding factors. The level of significance was set
to 0.05.

RESULTS

A total of 60,273 live birth occurred during the I-year
study period, in which 5679 were LBW. Therefore, the
prevalence of LBW was estimated as 9.4%. The birth
weight of 631 live cases (1.05%) was very LBW (birth
weight <1500 g), and 276 newborns (0.46%) had
extremely very LBW (birth weight <1000 g). The highest
and lowest prevalence of LBW according to the city of
delivery were Kahnuj (10.8%) and Manujan (4.4%),
respectively [Figure 1].

The mean (*standard deviation [SD]) birth weight of
live births was 3061.9 (£509.9) g, and gestational age
mean (£SD) was 38.4 (=1.8) weck. From total live birth,

58,195 newborns were included in the study to assess risk
factors of LBW (52,977 NBW and 5218 LBW).

Statistically, there was a significant difference between
NBW and LBW in delivery factors includes gravida,
parity, and abortion number by t-test (P < 0.001). Parity
and gravid number had negative association with LBW,
but abortion number was vice versa [Table 1].

Table 1: Comparison of delivery factors between low
birth weight and normal birth weight newborns

Variables Mean=SD 95% ClI P
Low birth Normal birth
weight weight
Gravida number 2.18+1.38 2.22+1.29 —0.076-—0.002 <0.001
Parity number ~ 0.96=1.21 1.02+1.13 —0.099-—0.034 <0.001
Abortion number 0.23+0.56 0.2+0.52 0.013-0.043  <0.001

SD=Standard deviation, CI=Confidence interval
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Figure |:The geography of low birth weight prevalence in Kerman
province according to the city of delivery

Preterm labor, neonate female sex, pregnancy age
<18 and >35 years old, delivery by cesarean section,
maternal medical risk factors in current pregnancy,
lower maternal education level, living in the rural
area, consanguineous, delivery by obstetrician, birth
in hospital, non-Iranian maternal nationality, and
uninsured were more frequent in LBW than NBW.
Among all maternal and neconatal factors between
LBW and NBW, maternal nationality was not
significant (P = 0.07) [Table 2].

The results of logistic regression analysis revealed that
preterm labor, neonate sex, parity number, maternal
age at delivery, mode of delivery, pregnancy risk factors,
maternal education level, place of living, consanguinity,
delivery manager were significantly related to LBW
while it was not associated with gravida number,
abortion number, place of birth, maternity insurance,
and maternal nationality. According to this model,
preterm labor was the strongest factors associated
with LBW. The risk of LBW was 22 times more in
preterm than terms births (odds ratio [OR] = 22.1;
95% confidence interval [Cl] = 20.46-23.80). Illiteracy
was the most second factor associated with LBW
(OR = 191; 95% CI = 1.66-2.20). Consanguinity
had lowest association with LBW (OR = 1.08; 95%
CI = 1.01-1.17) [Table 3].

http://www.ijpvmjournal.net/content/8/1/12

Table 2: Comparison of maternal and neonatal
factors between low birth weight and normal birth
weight newborns

Variable Frequency (%) P
Low birth Normal birth
weight weight
Neonate sex
Female 2844 (54.5) 25,382 (47.9) <0.001
Male 2370 (45.5) 27,591 (52.1)
Preterm labor
Yes 2274 (43.6) 1818 (3.4) <0.001
No 2944 (56.4) 146 (96.6)
Maternal age at
delivery (years old)
<18 194 (3.7) 1341 (2.5) <0.001
18-35 4383 (84) 46,243 (87.3)
>35 641 (12.3) 5393 (10.2)
Delivery type
Cesarean section 2544 (48.8) 22,901 (43.2) <0.001
Vaginal 2674 (51.2) 30,076 (56.8)
Delivery manager
Midwife 1924 (37.2) 22,490 (42.6) <0.001
Obstetrician 3244 (62.6) 30,266 (57.3)
Other 11 (0.2) 79 (0.1)
Pregnancy risk factors
Yes 934 (18.1) 4903 (9.3) <0.001
No 4275 (81.9) 48,074 (90.7)
Place of birth
Hospital 5198 (99.6) 52,897 (99.9) 0.001
Other 19 (0.4) 75 (0.1)
Maternal nationality
Iranian 4962 (95.1) 50,667 (95.6) 0.07
Non-Iranian 256 (4.9) 2310 (4.4)
Maternity insurance
Uninsured 515 (9.9) 3884 (7.3) <0.001
Insured 4699 (90.1) 49,048 (92.7)
Consanguinity
Yes 1598 (30.6) 15,062 (28.4) <0.001
No 3620 (69.4) 37,915 (71.6)
Maternal educational
level
llliterate 513(10.2) 3925 (7.7) 0.001
Primary school 794 (15.7) 6401 (12.5)
Secondary school 928 (18.4) 8757 (17.2)
High school 1846 (36.5) 19,501 (38.2)
University 973 (19.3) 12,451 (24.4)
Place of living
Urban 3104 (59.5) 33,620 (63.5) <0.001
Rural 2114 (40.5) 19,357 (36.5)
DISCUSSION

The prevalence of LBW was 9.4% in Kerman province.
It was similar to national reports. A systematic review
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Table 3: Results of the logistic regression model
comparing low birth weight versus normal birth weight
newborns

Variable B OR (95% CI) P
Parity number —0.16 0.85 (0.83-0.88) <0.001
Preterm labor

Yes 1

No 3.10  22.06(20.46-23.80) <0.001
Neonate sex

Male 1

Female 0.35 1.41 (1.32-1.51) <0.001
Maternal age at delivery
(years old)

18-35 1

<18 0.23 1.26 (1.05-1.52) 0.012

>35 0.19 1.21 (1.08-1.36) 0.001
Delivery type

Vaginal 1

Cesarean section 0.16 1.17 (1.06-1.30) 0.002
Delivery manager

Midwife 1

Obstetrician 0.12 1.12 (1.01-1.25) 0.029

Other 0.54 1.71 (0.83-3.53) 0.143
Pregnancy risk factors

No 1

Yes 0.51 1.67 (1.52-1.83) <0.001
Maternal educational level

University 1

llliterate 0.65 1.91 (1.66-2.20) <0.001

Primaryschool 0.47 1.60(1.42-1.81) <0.001

Secondary school 0.34 1.41 (1.26-1.57) <0.001

High school 0.20 1.22 (1.11-1.34) <0.001
Consanguinity

No 1

Yes 0.08 1.08 (1.01-1.17) 0.025
Place of living

Urban 1

Rural 0.17 1.19 (1.11-1.28) <0.001

Cl=Confidence interval, OR=0dd ratio

study showed that the prevalence of LBW is between 5%
and 12% in Iran.”’ According to the city of delivery, the
highest and lowest prevalence of LBW were Kahnuj and
Manujan, respectively. Kahnuj city is a referral center for
nearby cities, including the city of Manujan, and high-risk
pregnancies are referred to Kahnuj.

In the most studies, the preterm birth reported as a
dominant risk factor for LBW.I%12BI This study showed
that preterm birth is the main contributing factor to LBW.

Our research indicated that the female sex was associated
with risk of LBW. One study was carried out in Brazil
demonstrated this issue because the mean weight of a
female fetus is lower than that of a male one.'

http://www.ijpvmjournal.net/content/8/1/12

A negative association was observed between parity
number and the risk of LBW. Some studies have

indicated that primiparity is associated with increased
incidence of LBW.I'1

Maternal age at delivery <18 and >35 years old was
assoclated with increased risk of LBW. A large number
of epidemiological studies have shown that LBW occurs
in young and old mothers. There are social disadvantages
such as low socioeconomic status, low education,
poor nutrition, and low body mass index responsible
for these results in younger mothers; however, in the
older mothers, biological factors such as chromosomal
anomalies, preeclampsia, and diabetes are responsible for
this issue. 1011151

Cesarean section was a risk factor for LBW. Our result was
similar to a study was conducted in Malaysia. However,
this relationship may be confounded by other pregnancy
risk factors such as severe preeclampsia, eclampsia, and
bleeding placenta previa.l'

Maternal medical risk factors including gestational
hypertension, gestational diabetes mellitus  (GDM),
and anemia were found significantly associated with
LBW. A large number of epidemiological and biological
evidence support this fact. Gestational hypertension
leads to reduce uteroplacental flow, which increases
the risk of LBW. GDM can lead preterm labor and
other complications as well. Furthermore, conventional
treatment for GDM increases the risk of LBW.3313.10

This study revealed that lower maternal education
level was accompanied with increased risk of LBW.
Other national and international studies confirmed this
issue.l"”?% This may be justified by increasing information
of educated mothers about health services.

Similar to some studies, living in the rural area was
significantly related to LBW.I'21221 Inaccessibility  to
high-quality health-care systems and more appropriate
nutrition for pregnant women who live in the rural area
could increase LBW.

In the present study, consanguineous rather than
nonconsanguineous was considered as risk factor for
LBW. A study conducted in Qatar supports our claim."?

Being delivered by obstetrician rather than midwife
was associated with higher odds of LBW. To the best
of our knowledge, there are no studies about this issue
in the world. However, LBW infant mothers may be
having pregnancy risk factors that were referred to an
obstetrician.

Large sample size and collecting data from all labor
centers throughout Kerman province are the strength
of this study. Due to using secondary data, researchers
cannot measure some risk factors of LBW including

health-care service, behavioral, environmental, and
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nutritional factors. Future studies can be designed with
adequate sample size for measuring above-mentioned
factors. In addition, the trend of LBW should be

monitored in Kerman province.
CONCLUSIONS

Preterm labor, neonate female sex, low parity, pregnancy
age <18 and >35 years old, delivery by cesarean section,
maternal medical risk factors in current pregnancy,
lower maternal education level, living in the rural area,
consanguineous, delivery by obstetrician were identified
as significant factors associated with LBW in this study.
Controlling these risk factors and increasing access to
high-quality health-care services in rural and deprived
areas are cffective strategies for prevention of LBW.
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