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Abstract

Background: Low birth weight (LBW) is an important public health problem. The problem is
prevalent world-wide and has negative impacts. So, its prevention is a major challenge.

Objective: To determine maternal risk factors of LBW in Cairo city.
Design: A case-control, hospital-based, study design.

Subjects: Mothers of 270 LBW neonates were recruited in this study. A control group of mothers
of an equal number of normal birth weight (NBW) neonates was chosen.

Methods: The mothers of LBW and NBW neonates were interviewed using a specially designed
guestionnaire. All mothers had been subjected to full examinations. The neonates were weighted
and examined after labor.

Results: Low education, unskilled occupation, and husband unavailability are significant
sociodemographic risk factors of LBW; OR=1.75, 1.62, and 2.21, respectively. Mother’s height
(<145 cm), BMI (<18 kg/m?), history of previous abortion, and maternal family history of LBW
are significant personal characteristic risk factors of LBW; OR=3.26, 5.11, 3.27, and 3.23,
respectively. The significant obstetric risk factors are congenital malformations, weight gain
during pregnancy <6 kg, multiple gestations, bleeding at first/second trimester, presence of
complications during delivery, gestation age <37 weeks, and birth spacing <2 years; OR=13.61,
7.61, 7.15,5.92, 3.93, 3.17, and 2.84, respectively. Absence of antenatal care, inadequate healthy
diet intake, physical hard activities, exposure to tobacco smoke, and living nearby heavy air
pollution are significant health care behavioral and life-style risk factors of LBW; OR=2.49, 2.72,
2.96, 3.64, and 4.8, respectively. Anemia, hypertension, and history of recurrent chronic/specific
infections are significant medical risk factors of LBW; OR=2.68, 4.35 and 4.84, respectively.
Anorexia nervosa/stress, oligo/polyhydramnios, and gestational hypertension are significant
gynecological/obstetric conditions risk factors; OR=3.53, 3.32, 3.23, and 3.36, respectively.
Lastly, the most important risk factors of LBW as weighted by partial F-test are multiple
gestations, neonate congenital malformations, weight gain during pregnancy <6 kg, maternal BMI
<18 kg/m?, gestation age <37 weeks, and mother’s weight at early pregnancy <45 kg, (F test=2.9,
2.7,2.6,2.3,2.2,and 2.2, respectively).

Recommendations: There is a need for improving the quality and utilization of ANC services,
nutritional education, birth spacing, and avoidance exposure to tobacco smoke. Also, increasing
promotion of reproductive health services in relation to safe motherhood at community level in
order to reduce risk factors of LBW is needed. Lastly, further population based studies are needed
in different areas in Egypt.
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Introduction

Growth and development of the
fetus are complex. They influenced by
genetic, epigenetic, maternal maturity, and
environmental factors (Wu et al., 2006). All
these factors affect the size and functional
capacity of the placenta, uteroplacental
transfer of nutrients and oxygen from
mother to fetus, conceptus nutrient
availability, fetal endocrine milieu, and
metabolic pathways. Optimal fetal growth is
essential for perinatal survival (Gluckman
and Hanson, 2007).

World-wide, more than 20 million
infants are born each year weighing less
than 2500 grams (g), accounting for 17.0%
of all births in the developing world; a
percent more than double that found in
developed countries, 7.0% (UNICEF and
WHO, 2004). The prevalence of low birth
weight (LBW) varies between and within
geographical  regions (WHO, 1980).
Prevalence of LBW babies in India is 21.5%
(NFHS-3 India, 2007). However, some
studies in India reported higher figures;
23.8% (Sharma et al., 2009) and 26.8%
(Mumbare et al., 2012). In Latin America
the percent of LBW infants is 10.1%
whereas in Africa, it is estimated at 14.0%
(WHO, 1980). However, in Tanzania a
study reported a proportion of LBW
neonates among term babies ranging from
56.0% to 62.0% (Klingenberg et. al., 2003).
Also, in Tanzania a study reported a
prevalence of LBW is 13.6% (Julius, 2008).
The prevalence of LBW in North America
and Europe is 6.8% and 6.5%, respectively
(Villar and Belizan, 1982). In Egypt,
pervalence of LBW babies is suggested to
be 2.1% of all deliveries in Cairo city.
Further, prevalence of LBW is found to be
8.8% of unfavorable pregnancy outcomes
(ElI-Houseinie et al., 1994). Moreover,
pervalence of LBW is found to be 7.9% in
Zagazig city, Egypt. While, prevalence of
preterm labor (baby born <37 weeks of
gestation) is 5.7% (Ragab et al., 2001).
More than fourth (26.4%) of unfavorable
pregnancy outcomes was LBW in Zagazig
city (El-Badawy et al., 2004).
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Low birth weight is a multifactorial
phenomenon (Deshmukh et al., 1998).
Many maternal and fetal factors are found
significantly to be associated with the low
birth weight (Singh et al., 2009). LBW can
be caused either by premature delivery
(short gestation) or by fetal growth
restriction (Julius, 2008). Known factors for
preterm labor and fetal growth restriction
that are associated with LBW include low
maternal food intake, hard physical work
during pregnancy, and illness, especially
infections (Rengvist et al., 1994 and
Klingenberg et al., 2003). Also, studies
suggested that cigarette smoking, genetic
and environmental factors can cause LBW
(Bang et al., 1999). Further, short maternal
stature, very young age, high parity, and
close birth spacing; all are associated risk
factors (UNAIDS, 1999 and Verma & Das,
2003). Many of these risk factors are
prevalent among disadvantaged
communities (Julius, 2008). So, LBW is
common among mothers with low
educational levels and who had a hard
occupation (Julius, 2008). Also, there is a
significant  association  between low
socioeconomic status and LBWs (NFHS-3
India, 2007; Sharma et al., 2009; Jafari et
al., 2010; Viengsakhone et al., 2010 and
Mumbare et al., 2012).

Further, low birth weight has many
impacts on infant morbidity and mortality.
These impacts include jaundice (ARCCOP
Australia, 1996), and neonatal infections
(Hillier and Holmes, 1999).

STUDY OBJECTIVES
I- Ultimate Objective:

Improve quality of the health of the
mothers, fetuses, infants, and children in

Egypt.
I1- Immediate Objectives:

To investigate the role of
sociodemographic, life-style, health care

behavioral, and clinical risk factors of LBW
among pregnant women attending Al-Zhraa
Hospital, Al-Azhar University.
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SUBJECTS AND METHODS
I- Study Questions:

Is there maternal sociodemographic,
life-style, health care behavioral, and/or
clinical risk factors for LBW?

I1- Study Design:

A case-control, hospital based study
design was used to investigate the current
research problem.

I11- Study Setting:

This study was conducted in the
Obstetrics and Gynecology Department in
Al-Zhraa Hospital, Al-Azhar University.

V- Study Sample:

According to sample size equation
the sample was 246 LBW neonates, and to
guard against sample size bias we increased
the sample by 10.0% to be 270 LBW
neonates. So, mothers of the 270 LBW
neonates delivered in the Obstetrics
Department in Al-Zhraa Hospital, Al-Azhar
University were included in the study. For
each LBW neonate a neonate with normal
birth weight (NBW) was chosen randomly.
So, a control group of mothers of the 270
NBW neonates was recruited.

Inclusion criteria were LBW
neonates, exact duration of amenorrhea was
known; the first day of the last menstrual
period reported by the mother to calculate
the gestational age at the time of delivery, or
mothers may have had estimates of
gestational age derived by ultrasound
measurement made at antenatal care (ANC),
mother’s willing to participate in the study,
and suitable matched control was available.
If any of the above criteria was not fulfilled
then the neonate was not included as a case
in the study.

V- Ethical Considerations:

The purpose of the study and
procedures to be performed were explained
to all mothers, confidentiality was assured,
and an oral consent to participate in the
study was taken accordingly.

VI- Study Tools and Methods:

1- Interview questionnaire: A specially
designed questionnaire included various
variables related to topic of the study was
used to collect data. The mothers with LBW
and NBW neonates were submitted to an
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interview. A pilot study was conducted to
test the feasibility and validity of the
questionnaire; the necessary corrections
were done.

2- Clinical examinations: Both general and
local physical examinations were done for
mothers with LBW and NBW neonates.
Also, anthropometric measurements of
mothers; heights and weights were done.
Weight (kg) was measured while women
wear light outer garment and without shoes.
Height (cm) was measured in standing
position. Weight gain during pregnancy was
calculated by subtracting weight of the
mother before pregnancy or <12 weeks of
gestation from her weight at labor. Body
mass index (BMI) was calculated as weight
(before pregnancy or <I2 weeks of
gestation) divided by height squared
(kg/m?).

3- Laboratory investigations: Laboratory
examinations were done for all mothers with
LBW and NBW neonates. Midstream urine
samples were taken at time of interviewing
the mothers; after labor, for microscopic
examination to detect cases of urinary tract
infections. Also, maternal venous blood
samples were taken from all mothers to
determine hemoglobin (Hb) concentration
levels (g/dL).

VI1- Statistical Analysis:

Odds ratio (OR) with 95%
confidence interval (Cl) or exact confidence
limits (ECL) was wused as test of
significance. Also, stepwise regression
analysis was applied to find out the weight
of risk factors and effect of the potential
confounders. In  stepwise  regression;
adjusted partial F test was wused as
sgnificangce level.

Results

Table (1) shows distribution of
mother’s with LBW neonates and mothers
with  NBW  neonates according to
sociodemographic  risk  factors. Low
educational status is significant risk factor of
LBW; OR=1.75, 95% CI: 1.19-2.57. Also,
unskilled occupation is significant risk
factor; OR=1.62, 95% CI. 1.07-2.47.
Collectively, low social level is significant
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risk factor; OR=1.56, 95% CI: 1.07-2.27.
Further, husband non availability, which
means social support, is the higher
significant risk factor; OR=2.21, 95% ClI:
1.38-3.54. On the other hand, high social
level and husband availability are significant
protective factors; OR=0.54, 95% CI: 0.30-
0.96 and OR=0.45, 95% CI. 0.28-0.73,
respectively.

Table (2) illustrates distribution of
mother’s with LBW neonates and mothers
with NBW neonates according to personal
characteristic risk factors. Low mother’s age
at marriage (<18 years) is significant risk
factor for LBW; OR=2.14, 95% CI: 1.23-
3.72. Further, mother’s height (<145 cm),
mother’s weight before/at early pregnancy
(<45 kg), mother’s weight at delivery (<55
kg), mother’s BMI (<18 and 18-<22 kg/m?),
and maternal family history of LBW are
significant risk factors for LBW; OR=3.26,
95% CI: 1.86-5.72, OR=2.38, 95% CI: 1.32-
431, OR=272, 95% CI. 1.49-5.01,
OR=5.11, 95% ECL: 1.61-21.26, OR=2.71,
95% CI: 1.3-5.71, and OR=3.23, 95% CI:
2.01-5.19, respectively. Also, history of
consanguinity is significant risk factor for
LBW; OR=3.15, 95% CI: 1.76-5.68. Lastly,
history of previous abortion is significant
risk factor for LBW; OR=3.27, 95% CI:
1.54-7.05.

Table (3) clears distribution of
mother’s with LBW neonates and mothers
with NBW neonates according to obstetric
risk factors. The highest significant risk
factors for LBW are congenital
malformations,  weight gain  during
pregnancy <6 kg, multiple gestations and
bleeding at first or second trimester;
OR=13.61, 95% ECL: 2.01-500.36, OR=
7.61, 95% CI: 4.9-11.88, OR=7.15, 95% CI:
3.49-14.98 and OR=5.92, 95% CI. 3.33-
10.64, respectively. Further, presence of
complications during delivery and gestation
age (<37 weeks) are significant risk factors
for LBW; OR=3.93, 95% CI: 2.04-7.67 and
OR=3.17, 95% CI: 1.81-5.59, respectively.
Also, low mother’s age at gestation (<20
years) and low birth spacing (<2 years) are
significant risk factors for LBW; OR=2.13,
95% CI: 1.21-3.77 and OR=2.84, 95% CI:
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1.59-5.08, respectively. Lastly, female infant
gender is significant risk factor; OR=1.86,
95% ClI: 1.27-2.37.

Table (4) depicts distribution of
mother’s with LBW neonates and mothers
with NBW neonates according to life-style
and behavioral risk factors. Absence of
antenatal care utilization, and irregular ANC
utilization are significant risk factors for
LBW; OR=2.49, 95% CI: 1.68-3.69 and
OR=1.73, 95% CI. 1.04-2.86, respectively.
Further, no multivitamin intake, inadequate
rest times, and inadequate healthy diet
intake are significant risk factors for LBW,
OR=2.04, 95% CI. 1.39-3.00, OR=2.55,
95% CI: 1.64-3.97, and OR=2.72, 95% CI:
1.84-4.01, respectively. Lastly, physical
hard activities, exposure to tobacco smoke,
and living nearby heavy air environmental
pollution are significant risk factors for
LBW; OR=2.96, 95% CI: 1.93-4.55, OR=
3.64, 95% CI: 2.41-5.53, and OR=4.8, 95%
Cl: 3.09-7.48, respectively.

Table (5) clarifies distribution of
mother’s with LBW neonates and mothers
with NBW neonates according to medical,
gynecological and obstetric risk factors.
Anemia (Hb<10 g/dL), hypertension, history
of recurrent chronic/specific infections, and
urinary tract infections are significant
medical risk factors for LBW; OR=2.68,
95% CI: 1.82-3.95, OR=4.35, 95% ECL.:
1.50-15.29, OR=4.84, 95% CI: 2.15-11.19,
and OR=3.14, 95% CI. 1.63-6.11,
respectively. Also, anorexia nervosa/stress,
oligo/polyhydramnios, vaginal infection/
vaginosis, gestational hypertension, and PE/
eclampsia are significant gynecological and
obstetric conditions risk factors for LBW;
OR=3.53, 95% ECL: 1.17-12.69, OR=3.32,
95% ClI: 1.42-7.92, OR=3.23, 95% CI: 1.42-
7.92, OR=2.95, 95% CI: 1.39-6.34, OR=
3.36, 95% CI: 1.56-7.39, and OR=2.68, 95%
Cl: 1.12-6.56, respectively.

Table (6) represents stepwise
regression analysis of factors affecting low
birth weight. The most important risk factors
of LBW as weighted by partial F-test are
muliple gestations, neonate congenital
malformations,  weight gain  during
pregnancy <6 kg, maternal malnutrition



Essam A. EI-Moselhy et al

(severe underweight: BMI <18 kg/m?),
gestation age <37 weeks, mother’s weight
before/at early pregnancy <45 kg, maternal
height <145 cm, exposure to tobacco smoke,
no ANC utilization, bleeding at first or
second trimester, PE/eclampsia, and
hypertension (partial F test=2.9, 2.7, 2.6,
23,22,22,21,18,1.7,15, 15, and 1.4,
respectively).

Discussion

One of the goals of the 1990 World
Summit for Children was to reduce the
prevalence of low birth weight to less than
10.0% by the year 2000 (Boerma et al.,
1996 and Podja & Kelly, 2000). This goal,
however, remains a formidable challenge to
date. So, it is encouraging that the
international public health community has
begun to increase its attention toward the
four million infants who die each year and
the many more that survive with a
diminished quality of life. LBW is a
reasonable well defined problem caused by
factors that are potentially modifiable and
the costs of preventing them are well within
reach, even in developing countries (Julius,
2008).

In this study we showed low
maternal education is significant risk factor
for LBW. Low maternal education is
associated with delivery of LBW infants
(Mumbare et al., 2012). This is expected as
low education leads to low health
consciousness, lower nutritional status and
low antenatal attendance, leading to the
increased risk of LBW babies (Mann et al.,
1974). The proportion of LBW deliveries
significantly =~ decreased as  maternal
education level increased (¥2=35.22,
P<0.01). Mothers without formal education
were about 4 times more likely to give birth
to LBW neonates than those who had
attained higher education. There was a linear
decrease in low birth weights of newborns
as fraternal educational level increased (2
for linear trend=42.7, P<0.01). The risk of
primary education and none education is
significant; OR=1.74, 95% CI: 1.35-2.26
and OR=359, 95% CI. 2.18-5.92,
respectively  (Julius, 2008).  Further,
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maternal education <5 and 5-11 years of
schooling was significant risk factor for
LBW; OR=4.22, 95% CI: 1.12-17.20 and
OR=2.95, 95% CI: 1.19-10.76; respectively
(Sharma et al., 2009).

In the present study we reported
hard and low maternal occupation is
significant risk factor for LBW. This finding
agrees with Kramer (1987). A statistically
significant difference in LBW as a result of
variations in the types of maternal
occupations (y2=25, P<0.01) was observed.
Women who were peasants had the highest
proportion (17.5%) of LBW of all the
maternal occupations recorded with twice
the likelihood of delivering LBW neonates
than housewives (OR=1.99, 95% CI: 1.36-
2.91). Maternal occupation could not lead to
a sound deduction as they were not
scientifically classified and unclear. A
housewife could at the same time be a
peasant, businesswoman or unemployed.
Many combinations were probable in
fraternal occupations thus the factor could
not reflect any socioeconomic effect on birth
weight. On the other hand, housewife is
protective factor for LBW outcomes (Julius,
2008). Also, highest proportion of LBW
observed among mothers who were peasants
could be attributed to the strenuous work
they were subjected to in the field. Farming,
which involves prolonged standing and
other rigorous undertakings could be the
most probable reason for the increased risk
for preterm birth among such women
(Henriksen, 1995), thus increased chances
of LBW. In pastoralists, high proportions of
LBWs were associated with the observations
that women spend most part of the day
standing while looking after cattle or
squatting during milking thus straining their
bodies and possibly get little time for resting
(Tema, 2006).

Our  study illustrated low
socioeconomic status is significant risk
factor for LBW neonates. This finding is
consistent with many other studies as
NFHS-3 India (2007); Sharma et al.
(2009); Jafari et al. (2010); Viengsakhone
et al. (2010) and Mumbare et al. (2012).
LBW was comparatively higher among
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babies born to mothers who were belonging
to family with income <Rs. 2000 per capita
compared with >Rs. 2000 per capita. But,
the risk was insignificant (Sharma et al.,
2009). Also, the higher risk for LBW babies
in women who lived single as compared
with married ones reflects the importance of
socioeconomic support on maternal health
and birth outcomes. Being married and
housewife were protective factors for LBW
outcomes. This could be a result of
socioeconomic support they get from their
husbands such that they were not under such
stresses (Julius, 2008). Also, we observed
rural residence is insignificant risk factor for
LBW. This might be due to rural residence,
low level of education and environmental
pollution. Julius (2008) reported out of
2075 pregnant women, 322 (15.51%) gave
birth of LBW in rural areas compared with
153 (11.29%) LBW in urban areas.

In the present study, we showed
maternal height (<145cm) is significant risk
factor for LBW. This result is accordance
with Kramer (1987) in his meta-analysis,
and many studies from developing countries
Ferraz et al. (1990); Mavalankar et al.
(1992); Fikree et al. (1994); Pelletier et al.
(1995); Deshmukh et al. (1998); UNAIDS
(1999); Verma & Das (2003); Acharya et
al. (2004); Jafari et al. (2010) and
Mumbare et al. (2012); they have identified
maternal height (<145cm) as a potential risk
factor for LBW. Also, conditional logistic
regression analysis showed height <145 cm
is significant risk factor associated with
LBW (OR=4.13, 95% CI: 2.04-8.37)
(Mumbare et al., 2012).

In this study, we observed low
maternal weight (<45kg), before or early at
first trimester of pregnancy, and weight
before delivery <55 kg are significant risk
factors for LBW. Mothers’ underweight
gave rise to the higher proportions of LBW
babies. The likelihood of these women to
deliver LBW babies concurred with findings
from a study done among pregnant women
in East Java (Kusin et al., 1994 and
Mathule et al., 2005). So, maternal
underweight is risk factor for LBW,
prevalence=26.7% and RR=2.39, 95% CI:
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1.29-4.44 (Hammad and EI-Gilany, 2008).
Also, this result is concur with Kramer
(1987) in his meta-analysis, and other
studies from many developing countries
Ferraz et al. (1990); Mavalankar et al.
(1992); Fikree et al. (1994); Pelletier et al.
(1995); Acharya et al. (2004); and Jafari et
al. (2010); they have identified maternal
weight (<45kg) as a potential risk factor for
LBW. Also, Sharma et al. (2009) noticed
pre-pregnancy  weight <45 kg was
significant risk factor for LBW; OR=5.60,
95% CI: 1.63-19.7. Further, studies have
found increased incidence of preterm labor
and LBW in underweight pregnant women
(Naeye, 1990 and Spinillo et al., 1998).
Another studies have showed the importance
of low maternal weight on the risk of
perinatal outcomes; maternal anemia,
intrauterine growth restrection (IUGR),
preterm labor, and LBW (Ehernberg et al.,
2003; Bhattacharya et al., 2007 and Sahu
et al., 2007). While, Mumbare et al. (2012);
have identified maternal weight before
delivery <55 kg (OR= 4.81, 95% CI: 2.53-
9.15) as potential risk factor for LBW.
Collectively, LBW is significantly
associated with low maternal BMI as a
result of low body weight in relation to
height. This could be attributed to limited
maternal weight gain particularly during the
third trimester. This could mainly be due to
poor maternal nutrition around and during
pregnancy adversely affect fetal and
neonatal outcomes (Kind et al., 2006). Also,
among underweight mothers (BMI=18-22),
prevalence of LBW was 15.45% compared
with 84.55% among NBW infants. The
highest prevalence (17.14%) of LBW infants
was observed in mothers who were
malnourished (BMI <18) compared with
82.86% among NBW infants. Generally the
proportions decreased as the anthropometric
measurement increased and the interclass
differences were statistically significant
(x2=25, P<0.01) (Julius, 2008).
Malnourished mothers gave rise to the
higher proportions of LBW babies (Kusin et
al., 1994 and Mathule et al., 2005). So,
poorly nourished mother is significant risk
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factor for LBW; OR=5.60, 95% CI: 1.63-
19.7 (Sharma et al., 2009).

In this study, we noticed
consanguinity is significant risk factors for
LBW. Consanguinity is common in
developing countries due to social, cultural
and economic reasons including traditions.
Our result is concurring with Badshah et al.
(2008); they found an independent effect of
consanguinity on SGA. This observation
could also be as a result of small statures of
some parents thus affecting the neonatal
phenotype (Julius, 2008). Also, the
association of parental body size with
neonatal phenotype was observed; Leary et
al. (2006) cleared mother-baby relationships
were similar in most populations.

In the present study, we observed
history of previous abortion is significant
risk factor for LBW. Our result concurs with
Badshah et al. (2008); they showed
previous abortion is associated
independently with SGA babies. Abortion
affects maternal health through anaemia and
haemorrhage, and pregnancy outcomes
through LBW and short gestation.

In the current study we cleared
young maternal age at gestation (<20 years)
is significant risk factor for LBW. This
result is concurring with Mann et al. (1974)
and Viengsakhone et al. (2010), they have
shown young maternal age is significant risk
factor of LBW. Further, proportion of LBW
is comparatively higher among babies born
to mothers who were below 20 years of age
(50.0%) compared with all other age groups
(Sharma et al., 2009). Also, very young age
is an associated factor (UNAIDS, 1999 and
Verma & Das, 2003). Further, the next
highest adjusted OR effect in explaining the
incidence of LBW was for maternal age <20
years (Badshah et al., 2008). On the other
hand, Julius (2008) showed prevalence’s of
LBW in the 20-35, 36-50, and 13-19 years
age groups were 14.57%, 12.84%, and
11.96%, respectively compared  with
85.43%, 87.16%, and 88.04% of NBW,
respectively with insignificant statistically
differences. She said although 20-35 years
age group is the recommended reproductive
age group, it was responsible for the highest
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proportion of LBW infants. Also, Badshah
et al. (2008) and Sharma et al. (2009) found
maternal age is insignificant risk factor for
LBW. Recently, Mumbare et al. (2012) has
not identified maternal age as a significant
risk factor for LBW babies. Also,
Mavalankar et al. (1992) and Fikree et al,
(1994) in Pakistan and Acharya et al.
(2004) in India have not identified maternal
age as significant risk factor for LBW.

Our finding multi parity (>3) is
insignificant risk factor for LBW. This result
is accordance with Mumbare et al. (2012);
they have found parity as an insignificant
risk factor for LBW babies. Also,
Mavalankar et al. (1992) and Fikree et al,
(1994) in Pakistan and Acharya et al.
(2004) in India have not identified parity as
significant risk factor for LBW babies. On
the other hand, UNAIDS (1999) and Verma
& Das (2003); have shown high parity is
associated factor for LBW. Also, Mann et
al. (1974) and Viengsakhone et al. (2010)
have shown parity is significant risk factor

of LBW. Prevalence of LBW was
comparatively lower in  primigravida
mothers  (18.4%) as compared with

multigravida mothers (29.5%). Birth order
2-3 was significant risk compared to birth
order 1 (Sharma et al., 2009).

We illustrated low birth spacing (<2
years) is risk factor for LBW. Close birth
spacing is factor associated with LBW
(UNAIDS, 1999 and Verma & Das, 2003).
Birth spacing <36 months is associated with
delivery of LBW infants (Mumbare et al.,
2012).

In this study, we showed multiple
gestation is significant risk factor for LBW.
Twins’ gestations affected significantly the
LBW outcome as was the case in Meagher
(1993); ARCCOP Australia (1996);
Lowry et al. (1998); Hillier and Holmes
(1999) and Sharma et al. (2009). Multiple
gestation represents about 25.0% of all
LBW infants and 28.0% of the very (V)
LBW infants. Although multiples represent
only 1 in 34 births, they account for 1 in 5
preterm births, 1 in 4 LBW births, and 1 in
3.5 VLBW births (Statistics Canada,
2004). The average birth weight for each
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multiple birth baby is approximately 2500g
for twins, 1800g for triplets, and 1400g for
guadruplets (Cunningham et al., 2010).

In the current study we cleared
bleeding at first or second trimester is
significant risk factor for LBW. This result
is in line with Julius (2008); she showed
maternal bleeding wad significant risk factor
for LBW; OR=4.93, 95% CI: 2.87-8.45.

As we expected, LBW deliveries are
higher in babies whose gestation ages were
<37 weeks. Low gestation age was the
variable that had the highest association with
LBW. The finding underlines the effect
intrauterine growth restriction rather than
prematurity, which is a common factor for
LBW in developing countries (Julius,
2008). Also, this observation is in line with
findings of Villar and Belizan (1982) in a
study done in developing settings as
compared to findings from developed
regions of the world. Also, Julius (2008)
found among 460 LBW babies, 418
(90.87%) were preterm, gestation age <37
weeks. Premature deliveries were two times
likely to result into LBW (OR=2.03, 95%
Cl: 1.46- 2.83). Further, the adjusted OR for
gestational age showed the largest effect in
explaining the incidence of LBW (Badshah
et al., 2008).

In the current study, we noticed
weight gain during pregnancy <6 is
significant risk factor for LBW. Pregnancy
weight gain <6 kg is associated with
delivery of LBW infants (Mumbare et al.,
2012).

In this study, we reported infant
female gender is significant risk factor for
LBW. The prevalence of LBW was
significantly higher in females (15.7%) than
in males (12.1%) (¥2=9.26, P<0.01) (Julius,
2008).

In the current study, we illustrated
the congenital malformations is significant
risk factor for LBW. Congenital
malformations are an important cause of
LBW mortality and morbidity and may be
found to account for a great percentage of
LBW deaths, depending on the frequency of
autopsy. Major neural tube malformations
are more common among the lower
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socioeconomic groups, at extremes age and
parity, and in female fetus. Major
chromosomal aberrations constitute another
group of congenital malformations that
frequently lead to early death (Meagher,
1993). Our result is concur with ARCCOP
Australia (1996); Wilkinson (1997) and
Lowry et al. (1998) studies. Congenital
malformations incidence nowadays, possibly
because of awareness, is common.

In  this  study, intrapartum
complications, such as placenta abruption
and previa, are significant risk factor for
LBW. This was the case in Meagher
(1993); ARCCOP Australia (1996);
Lowry et al. (1998); Hillier and Holmes
(1999) and Sharma et al. (2009). Also, this
concurs with the findings from a study done
in Colorado, USA, which reported about
half of all births complicated by abruption of
placenta were LBW (Colorado Department
of Public Health, 2002). Women with
abruption placenta and placenta previa had
the highest proportions of LBW babies of
50.0% and 45.0%, respectively. On the other
hand, lack of complications during delivery
is protective factor for LBW (Julius, 2008).

In this study, we reported absence of
antenatal care is significant risk factor for
LBW. However most of mothers start
attending ANC clinics in their sixth to
seventh months of gestation (Ahmed and
Behrman, 1990). Many diseases can be
prevented by treatment before gestation or
during ANC (Sharma et al., 2009).
Pregnant women who did not attend ANC
service had about a third (28.6%) of their
neonates in the LBW group compared with
13.8% of those who attended (OR=2.50,
95% CI: 1.34-4.69) (Julius, 2008). Also,
Mumbare et al. (2012) cleared inadequate
ANC was associated with delivery of LBW
infants. Moreover, conditional logistic
regression analysis showed that inadequate
ANC is significant risk factor associated
with LBW (OR=4.98, 95% ClI: 2.64-9.39).

In the current study, we illustrated
physical hard activities, inadequate healthy
diet, and inadequate rest times are
significant risk factors for LBW. LBW was
associated with the observations that women
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spend most part of the day standing while
looking after cattle or squatting during
milking thus straining their bodies and
possibly get little time for resting
(Henriksen, 1995 and Tema, 2006). So,
factors for pre-term delivery and fetal
growth retardation, which are associated
with LBW, include low maternal food intake
and hard physical work during pregnancy
(Renqvist et al., 1994 and Klingenberg et
al., 2003).

We observed maternal exposure to
tobacco smoke is significant risk factor for
LBW. Exposure to tobacco smoke is
associated with delivery of LBW infants
(Mumbare et al., 2012). All infants’ born
alive data (n=4,115,494) in the U.S. in 1991
were analyzed. Infants born to smoked
women had a lower average birth weight
(mean= 3,145g; prevalence of LBW=11.4%)
than infants born to  nonsmokers
(mean=3,370g; prevalence of LBW=6.4%)
(Herna'ndez-Dr’az et al., 2006). Also, risk
of delivering LBW was 4.1 times high in
women exposed to any tobacco product
compared to those who were not exposed
(Mumbare et al., 2012). Our finding is
confirmatory to the findings of Deshmukh,
et al. (1998); Gupta, et al. (2004) and
Ward et al. (2007). Further, not only
smoking that is widely accepted as an
independent risk factor for LBW, but also
tobacco chewing is a risk for LBW
(Mumbare et al., 2012). On the other hand,
both maternal and paternal smoking habits
did not show any influence on birth weights
(Julius, 2008).

In this study, we illustrated
environmental air pollution is significant
risk factor for LBW. This result concomitant
with Lamadrid-Figueroa et al. (2007); they
suggested maternal lead exposure during
pregnancy is inversely related to fetal
growth, as reflected by preterm labor and
LBW. Also, Irgens et al. (1998) showed
women occupationally exposed to lead were
more likely to deliver a LBW infant than
non exposed women. On the other hand,
West et al. (1994) cleared the mean
maternal blood lead was not significantly
different (6.3+0.3 vs. 7.6x1.2 pg/dL,
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p=0.06) between mothers who gave LBW
infants and controls with NBW infants.

As regard medical conditions, we
showed anemia is significant risk factor for
LBW. Maternal anemia is associated with
delivery of LBW infants. Presentation with
anaemia was found to be significant
independent factor for LBW (Badshah et
al., 2008). Anemia was found common
among 143 (52.2%) of mothers with LBW
vs. 71 (25.9%) of mothers with NBW
(Mumbare et al., 2012). Also, studies have
showed the importance of low maternal
weight on the risk of maternal anemia and
LBW  (Ehernberg et al, 2003;
Bhattacharya et al., 2007 and Sahu et al.,
2007).

We reported maternal hypertension,
gestational  hypertension,  pre-eclampsia
(PE), and eclampsia are significant risk
factors for LBW. Maternal hypertension is
associated with delivery of LBW infants
(Mumbare et al., 2012). Also, PE is a
disease that has great significance on the
mother and infant (Roberts, 1998). Our
results concur with Meagher (1993);
ARCCOP Australia (1996); Lowry et al.
(1998); Hillier & Holmes (1999) and
Sharma et al. (2009). In developed
countries PE has a major effect on the fetus
and neonate. Application of proper ANC
and management has largely eliminated
maternal mortality, at the cost of preterm
delivery. About 10.0% of PE cases occur at
a stage of gestation where delivery
exchanges a sick fetus in uterus for a sick
premature  infant in  the  nursery
(Goldenberg and Rouse, 1998). Also, PE
has associated with a higher risk for IUGR
(Report the Task Force ACOG/AAP,
2003). Hypertension and PE/eclampsia had
the highest prevalence (46.7%) among
women who had LBW babies (Julius,
2008). The major cause of fetal compromise
in PE is reduced uteroplacental perfusion
(Lindheimer et al., 1999). PE is associated
with a significant risk for unfavorable
pregnancy outcome including preterm birth
and LBW (El-Houseinie et al., 1994 and
Roberts, 1998). Also, hypertensive pregnant
patients have 3-4 times more preterm
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deliveries than did the normotensive women
(El-Houseinie et al., 1994). Infants of PE
women were delivered earlier and, therefore,
there was significant difference in birth
weight of the neonates of PE patients
compared to controls (2.26+0.91 vs.
3.2240.41 Kg, P<0.001) (Kolusari et al.,
2008). As regard hyperemesis gravedarum,
we it is significant risk factor for LBW. This
may be due to low maternal appetite, and
low diet intake and absorption. However,
Julius (2008) didn’t found a significant risk;
OR=1.62, 95% CI: 0.85-3.08.

In the current study, we
demonstrated female genital tract infections
are significant risk factor for LBW. Female
genital tract infections had been shown to be
a risk factor for preterm labor, delivery of
LBW neonates, and postpartum
endometritis. These complications can be
prevented by treatment of these infections
before gestation or during ANC (Sharma et
al., 2009). Also, pregnant women who had
history of recurrent chronic and/or specific
infections were at increased risk of giving
birth to LBW neonates, most probably due
to low maternal appetite, good diet, immune
system, and weight. Known factor for pre-
term delivery and fetal growth retardation,
which is associated with LBW include
illness, especially infections (Rengvist et
al., 1994 and Klingenberg et al., 2003).

Conclusions and Recommendations
Sociodemographic and personal
differentials, ANC utilization, mother's
health status, exposure to tobacco smoke,
risky pregnancy, and major congenital
malformations were detected as being risk
factors for LBW. The findings of this study
emphasizes the need for improving the
guality and utilization of ANC, nutritional
education to improve the weight gain during
pregnancy, birth  spacing, avoidance
exposure to tobacco smoke, and prevention
and proper management of risk factors. So,
it is important to identify risk factors of
LBW in Egypt to deal with it by feasible
intervention strategies to overcome the
problem. The proplem of LBW in Egypt
reflecting the likelihood of these neonates
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being born in poor socioeconomic
conditions, where women are more
susceptible to infections, poor diet, and more
likely had hard physical work, even, during
pregnancy. Also, it reflects a generational
cycle of undernutrition, the consequences of
which are passed to children from mothers.
So, improvements in the health and
socioeconomic status of women is urgent.
Also, prevention and control of many risk
factors such as genital and urinary tract
infections are likely to reduce the incidence
of LBW babies. Lastly, further population
based studies are needed to determine
prevalence of LBW in different areas in
Egypt, to obtain a good understanding of its
epidemiological risk factors, and to
determine its impacts on the mother and her
baby.
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Table (1): Distribution of mother’s with LBW neonates and mother’s with NBW neonates

according to sociodemographic risk factors.

Mother’s with Mother’s with
. L LBW neonates NBW neonates OR (95% CI)
Sociodemographic risk factors (n=218) (n=262) OR (95% ECL)*
No. % No. %
Educational status:
Iliterate, read and write 107 49.1 93 35.5 1.75(1.19-2.57)
Elementary 82 37.6 118 45.0 0.74 (0.50-1.08)
Secondary and university 29 13.3 51 19.5 0.63 (0.37-1.07)
Occupational status:
House wife 121 55.5 149 56.9 0.95 (0.65-1.38)
Unskilled (hard work) 74 33.9 63 24.1 1.62 (1.07-2.47)
Semi-skilled & skilled 17 7.8 36 13.7 0.53 (0.28-1.01)
Professional 6 2.8 14 5.3 0.50 (0.16-1.42)*
Social level:
Low 118 54.1 113 43.1 1.56 (1.07-2.27)
Middle 78 35.8 104 39.7 0.85 (0.57-1.25)
High 22 10.1 45 17.2 0.54 (0.30-0.96)
Husband availability (social support):
Auvailable 156 71.6 222 84.7 0.45 (0.28-0.73)
Not available 62 28.4 40 15.3 2.21 (1.38-3.54)
Residence:
Rural 43 19.7 37 14.1 1.49 (0.90-2.49)
Urban 175 80.3 225 85.9 0.67 (0.40-1.11)
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Table (2): Distribution of mother’s with LBW neonates and mother’s with NBW neonates
according to personal characteristic risk factors.

Mother’s with Mother’s with
LBW neonates NBW neonates
Personal characteristic risk factors (n=218) (n=262) ogl?g(s?c;? A OEg_))*
No. % No. %
Mother's age at marriage:
<18 years 43 19.7 27 10.3 2.14 (1.23-3.72)
>18 years 175 80.3 235 89.7 0.47 (0.27-0.81)
Mother’s height:
<145 cm 52 23.9 23 8.8 3.26 (1.86-5.72)
>145 cm 166 76.1 239 91.2 0.31 (0.17-0.54)
Mother’s weight before/at early pregnancy:
<45 kg 39 17.9 22 8.4 2.38(1.32-4.31)
>45 kg 179 82.1 240 91.6 0.42 (0.23-0.76)
Mother’s weight at delivery:
<55kg 40 18.3 20 7.6 2.72 (1.49-5.01)
>55 kg 178 81.7 242 924 0.37 (0.20-0.67)
Mother’s body mass index (BMI):
Malnutrition: <18 kg/m? 16 7.3 4 15 5.11 (1.61-21.26)*
Underweight: 18 - <22 kg/m? 27 12.4 13 5.0 2.71(1.30-5.71)
Normal: 22 - <25 kg/m? 149 68.4 207 79.0 0.57 (0.37-0.88)
Obese: 25 - 30 kg/m? 26 119 38 14.5 0.80 (0.45-1.41)
History of consanguinity:
Yes 47 21.6 21 8.0 3.15 (1.76-5.68)
No 171 78.4 241 92.0 0.32 (0.18-0.57)
History of previous LBW babies: (n=176) (n=211)
Yes 13 7.4 11 5.2 1.45 (0.59-3.58)
No 163 92.6 200 94.8 0.69 (0.28-1.69)
History of previous abortion: (n=176) (n=211)
Yes 29 16.5 12 5.7 3.27 (1.54-7.05)
No 147 83.5 199 94.3 0.31 (0.14-0.65)
Maternal family history of LBW babies:
Yes 74 33.9 36 13.7 3.23 (2.01-5.19)
No 144 66.1 226 86.3 0.31 (0.19-.50)
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Table (3): Distribution of mother’s with LBW neonates and mother’s with NBW neonates

according to obstetric risk factors.

Mother’s with Mother’s with
Personal and clinical risk factors LBW neonates NBW neonates OR (95% CI)
(n=218) (n=262) OR (95% ECL)*
No. % No. %

Mother’s age at gestation:

<20 years 40 18.3 25 9.5 2.13 (1.21-3.77)

>20 years 178 81.7 237 90.5 0.47 (0.27-0.83)
Parity:

Primi 42 19.3 51 195 0.99 (0.61-1.59)

Multi >3 176 80.7 211 80.5 1.01 (0.63-1.64)
Birth spacing:

<2 Years 45 20.6 22 8.4 2.84 (1.59-5.08)

>2 Years 173 79.4 240 91.6 0.35 (0.20-0.63)
Multiple gestations:

Yes 52 23.9 11 4.2 7.15 (3.49-14.98)

No 166 76.1 251 95.8 0.14 (0.07-0.29)
Bleeding at first or second trimester:

Yes 69 31.7 19 7.3 5.92 (3.33-10.64)

No 149 68.3 243 92.7 0.17 (0.09-0.30)
Gestation age:

< 37 weeks 51 234 23 8.8 3.17 (1.81-5.59)

> 37 weeks 167 76.6 239 91.2 0.32 (0.18-0.55)
Weight gain during pregnancy:

<6kg 176 80.7 93 35.5 7.61(4.9-11.88)
Infant gender:

Female 138 63.3 126 48.1 1.86 (1.27-2.73)

Male 80 36.7 136 51.9 0.54 (0.37-0.79)
Neonatal congenital malformations: (n=270) (n=270)

Present 13 4.8 1 0.4 13.61 (2.01-500.36)*
Complications during delivery:

Yes 42 19.3 15 5.7 3.93(2.04-7.67)

No 176 80.7 247 94.3 0.25 (0.13-0.49)
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Table (4): Distribution of mother’s with LBW neonates and mother’s with NBW neonates
according to life-style and health care behavioral risk factors.

Mother’s with LBW | Mother’s with NBW
Life-style and behavioral risk factors neonates (n=218) neonates (n=262) OR (95% CI)
No. % No. %
Antenatal care (ANC):
No 152 69.7 126 48.1 2.49 (1.68-3.69)
Yes: 66 30.3 136 51.9 0.40 (0.27-0.60)
Regular ANC:
No (<4 visits during pregnancy) 47 216 36 13.7 1.73 (1.04-2.86)
Starting time of ANC:
Late at second or third trimester 58 26.6 51 19.5 1.50 (0.96-2.35)
Multivitamin intake:
No 141 64.7 124 47.3 2.04 (1.39-3.00)
Adequate healthy diet intake:
Inadequate healthy diet 139 63.8 103 39.3 2.72 (1.84-4.01)
Adequate healthy diet 79 36.2 159 60.7 0.37 (0.25-0.54)
Physical hard activities:
Yes 91 41.7 51 19.5 2.96 (1.93-4.55)
Adequate rest times:
No (<2 h sleep/day, <8 h sleep/night) 78 35.8 47 17.9 2.55 (1.64-3.97)
Exposure to cigarette smoke:
Yes 167 76.6 124 47.3 3.64 (2.41-5.53)
Living nearby heavy environmnental air pollution:
Yes 178 81.7 126 48.1 4.8 (3.09-7.48)

Table (5): Distribution of mother’s with LBW neonates and mother’s with NBW neonates
according to medical, gynecological and obstetric risk factors.

Mother’s with Mother’s with
Medical, gynecological and obstetric risk LBW neonates NBW neonates OR (95% CI)
factors (n=218) (n=262) OR (95% ECL)*
No. | % No. | %
Medical
Anemia (Hb <10 g/dL) 129 59.2 92 35.5 2.68 (1.82-3.95)
Diabetes mellitus 4 1.8 11 4.2 0.43 (0.10-1.47)*
Hypertension 17 7.8 5 1.9 4.35 (1.50-15.29)*
Valvular heart disease 11 5.1 6 2.3 2.27 (0.75-7.59)*
History of recurrent chronic/specific infections 32 14.7 9 3.4 4.84 (2.15-11.19)
Urinary tract infections 37 17.0 16 3.4 3.14 (1.63-6.11)
Obstetric and gynecologic
Anorexia nervosa/stress 14 6.4 5 1.9 3.53 (1.17-12.69)*
Hyperemesis gravidarum 12 5.5 6 2.3 2.49 (0.84-8.20)*
Oligo/polyhydramnios 23 10.6 9 3.4 3.32 (1.42-7.92)
Vaginal infection/vaginosis 27 12.4 12 4.6 2.95 (1.39-6.34)
Gestational diabetes 3 1.4 10 3.8 0.35 (0.06-1.39)
Gestational hypertension 28 12.8 11 4.2 3.36 (1.56-7.39)
PE/eclampsia 19 8.7 9 3.4 2.68 (1.12-6.56)

570




Essam A. EI-Moselhy et al

Table (6): Stepwise regression analysis of factors affecting low birth weight.

: . . Partial

Factors affecting low low birth weight E-test
Multiple gestations 2.9
Neonate congenital malformations 2.7
Weight gain during pregnancy < 6 kg 2.6
Maternal malnutrition (severe underweight): BMI < 18 kg/m? 2.3
Gestation age < 37 weeks 2.2
Mother’s weight before/at early pregnancy < 45 kg 2.2
Maternal height < 145 cm 2.1
Exposure to tobacco smoke 1.8
No ANC utilization 1.7
Bleeding at first or second trimester 1.5
PE/eclampsia 1.5
Hypertension 1.4
[lliterate, read and write 1.3
Maternal family history of LBW babies 1.3

Adjusted F=1.3

571



LOW BIRTH WEIGHTS....

P Al ddaglal) Adlad) das — a0 ddlaial) 5)ghdl) Jalse —1 1ol LB Adigal)
s — balal A
*E% Laaa adll Bpdad — *ALML jas dala —** )4 dew aal) = * aluad) add) as alas
*eradally bl = ** el daall 5 cleliall il — * adaall il
A asls — bl i

3ysha Jalse maat Auall sda (e cargd) (S5 Al dna A3 el L WY Ay, s
Uil oda Auhdl Lafieally dajlall Al 4uhy e crandinl 8y V) Lal e @llyy A5 o2
3a¥sl s e Jiles 23 el ey 36l LB 33V o e 270 Sl e duball cads s
AU Jasadll ehal & IS gl Llis e aglid Clgal] apen Allhe Cadis - radall G35 (553 (e
S s allsally o]

Jelse anl (ga Ay diay zo3l) 2 paey Sald) ye JleeVls il agdaill o Zudpall cuiy N
(sl e 2.21 ¢ 1.62 ¢ 1.75 =3a4 daw) duelaiaV) 55l

Caleadl] ) selilly ¢ wase e IS aaS 18 > aual) AKS Janay aue 145 > 91 Jsb oS
3.27 ¢ 5.11 ¢ 3.26 =34 du) dpatill ailiadll 5yghad Jalse anl (o Lgipud abal aal S 30 G
(il e 3.23

Jaally 228 6 > Jaall Pla cuni€all sl 50 Alee Cum (e Byshadl) Jalse aal calS LS
Jat 53¥lg 32Vl U cilicLias dgags Jandl G Astill o IV jeed DN DA CGajilly guia o sk
¢ 3.17¢ 3.93 « 5.92 ¢« 7.15 ¢« 7.61 =5 Gu) e e plaall o 55y 37 gsud)
(ipl) Ae2.84

Limally il GLAA] (el il sleaYls anall o133 Joli Al Jasd) ol Loyl pre oS,
¢ 2.49 =5n5f ) aal) by slall Less 3yshd dalse aal G slsell Eigli jalias e il
(ol e 4.8 ¢ 3.64 < 2.96 2.72

Al 5y5kaal) alse aal e 8Siall bl pal) Jainm ¢ s Gl gasel) i Gabal culS
(i) e 4.84 < 4.35 ¢ 2.68 = a4l i)

Al e daall e Ul aal) Jaku gy ssiad) QL) 3aly) of Al uaed) dpgll) ola (IS
(i) e 3.36 ¢ 3.32 ¢ 3.53 = ol A 53Vslly Jeall Gaalal 5y5kad Jalse

rleall oy Bacbially (I8N iy Jaall oW Aol Ciladd (pauad By5 iy (pgiall) (oal S
ped Jal o seme eladf Gl 8 a1 (e aiie sl S 5l Limgeas i) Cglall ymyatll aiay
ogsall Aa o3 calilygl Jucail

572



