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Abstract
Background: Low birth weight (LBW) deliveries contribute to high neonatal mortality rates
(NMR) in developing countries. Several maternal risk factors are associated with LBW
newborns. Appropriate interventions will help to reduce the incidence of LBW deliveries in
these countries and improve neonatal survival outcomes. This study aims to identify
maternal risk factors associated with LBW in India
Materials and Methods: A cross-sectional study of 506 consecutive live newborns delivered
between January 1st and June 31st 2022 was conducted in Kannigaa puram,
MADURAVOYAL ,Chennai. Maternal data included last menstrual period, history of
illnesses such as hypertensive disorders and anaemia during pregnancy, delivery date and
time. The weights of the newborns were measured at birth. Data were analyzed with the
Statistical Package for Social Sciences (SPSS) version 18.0. The relative risk of having a
LBW newborn with maternal factors was calculated.
Results: There were a total of 72 LBW newborns, giving an incidence rate of 14.2%.
Eighteen (25%) of the mothers with LBW deliveries had malaria in pregnancy while 4 (5.6%)
tested positive for human immuno-deficiency virus (HIV). The relative risk of having a LBW
newborn was high in maternal HIV (RR=3.25, C.I=1.51-6.97), hypertension in pregnancy
(RR=3.07, C.I=1.52-6.22), ante partum hemorrhage (APH) (RR=7.20, C.I=5.79-8.95), as
well as primiparity (RR=1.35, C.I=0.88-2.08).
Conclusion: Birth weight in infants depends on several causes, not a single cause. Drug
Abuse, the interval between pregnancies, and the history of bleeding are among the most
preventable factors associated with LBW.
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Introduction
Birth weight is one of the most important
factors in the development, survival, and
Punitha et al.

future of the baby; it is one of the main
determinants of future physical and brain
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development of the child and also a valid
sign of intrauterine growth [1, 2]. Low
birth weight (LBW) is defined by the
World Health Organization (WHO) as
any weight less than 2,500 g regardless of
the age of the baby [3]. Every year
around 20 million newborns (17% of live
births) weigh less than 2,500 g and more
than 90% of them are born in developing
countries [2, 4, 5]. According to WHO in
2015, the prevalence of LBW around the
globe was 15%. It was 13% in developing
countries, 9% in the US, 6% in East Asia
and the Pacific, 13% in Sub-Saharan
Africa, and 28% in South Asia [6]. LBW
is closely related to infant mortality in the
first days of life and even after infancy. It
has been seen that the survival rate and
survival chance of children who weigh
less than 2,500 g after birth are much
lower than other children [4,7].
Generally, in these newborns the risk of
neonatal mortality is 25-30 times more
likely than those weighing more than
2,500 g, the lower the birth weight at
birth, the greater the risk of neonatal
mortality [5, 8]. It has been shown that
LBW children who are alive with
therapeutic interventions are two to three
times more likely to suffer from shortterm and long-term disabilities than other
children [5, 9]. Many maternal and fetal
factors are significantly associated with
LBW [10-12]. Based on the results
obtained from various studies, these
factors include the mother’s age,
occupation,
weight,
number
of
pregnancies, history of smoking, length
of
pregnancy,
previous
births,
reproductive multiplication, inappropriate
nutritional
status,
socioeconomic
inequalities, lack of attention to proper
diet and consumption of supplements
during pregnancy, birth season, number
of pregnancy cares and anemia, and birth
defects, along with pre-pregnancy
conditions and the socioeconomic status
of the family related to LBW [5, 11].
LBW birth
outcomes
are
high,
especially in developing countries and the
Punitha et al.
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third world. Those who survive with
LBW have cognitive and neurologic
disorders as well as increased risk of
hypertension, pulmonary disease, blood
cholesterol, kidney damage, acute watery
diarrhea, and immune system disorders
[4]. Moreover, LBW is one of the
determinants of neurological disorders
and evolution, including backwardness
and mental disability in learning, and
may cause disorders relating to chronic
diseases in adulthood [13]. Since LBW
causes the risk of mortality, disability,
and many diseases in childhood and even
in adulthood while causing immense
economic costs to the healthcare system
and communities, it is very important to
identify the factors affecting underweight
during birth and hospital release [14, 15].
Materials and Methods
A cross-sectional study of 506 consecutive
live newborns delivered between January
1st and June 31st 2022 was conducted in
Kannigaa puram, MADURAVOYAL,
Chennai. Maternal data included last
menstrual period, history of illnesses such
as hypertensive disorders and anaemia
during pregnancy, delivery date and time.
The weights of the newborns were
measured at birth. Data were analyzed
with the Statistical Package for Social
Sciences (SPSS) version 18.0. The relative
risk of having a LBW newborn with
maternal factors was calculated. All newborn babies who met the study criteria
were recruited by consecutively within the
first 24 hours of delivery. Maternal data
included last menstrual period, history of
illnesses such as hypertension and anemia
during pregnancy, delivery date and time.
The educational attainment and occupation
of the parents were also obtained as well
as weights of the newborns.
Statistical analysis
Data were recorded and analysed using the
Statistical Package for Social Sciences
(SPSS) version 18.0. Continuous variables
were reported as means + standard
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deviation while categorical variables were
reported as the number or percentage of
subjects with a particular characteristic.
The relative risk (RR) of having a LBW
newborn with the different maternal
factors was calculated. Results were
presented in tables.
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giving an incidence rate of 14.2%. The
LBW neonates comprised 31 males and
41 females, giving a Male: Female ratio
of 1: 1.3. Their weights ranged from 650
g to 2450 g with a mean of 2044.4 ± 427
g. Thirty-one (43.1%) of them were pre
term, while the rest (56.9%) were term.
The gestational ages of the neonates
ranged from 24 to 41weeks with a mean
gestational age of 36.43 ± 3.75 weeks
(Table 1).

Results
A total of 506 live births occurred at the
three centres during the study period, of
which a total of 72 were LBW newborns,

Table 1: Classification of the LBW babies by gestational age.
Pre term (< 37 weeks)
Term (≥ 37 weeks)
Total

N
31
41
72

Percentage
43.1
56.9
100

Mean GA
33.06 ± 3.21
38.98 ± 1.31
36.43 ± 3.75

The demographic characteristics of the mothers are shown in Table 2.
Table 2: Mothers’ socio-demographic characteristics.
Age (years)

≤ 20

21 – 25

26 – 30

31 – 35

≥ 36

Frequency (%)

1(1.4)

23 (31.9)

36 (50.0)

10(13.9)

2(2.8)

Parity

1

2

3

4

>4

Frequency (%)

32(44.4)

24 (33.3)

10 (13.9)

6 (8.3)

0

Socioeconomic Class

Class 1

Class 2

Class 3

Class 4

Class 5

Frequency (%)

5 (6.9)

15 (20.8)

42 (58.3)

10 (13.9)

0

Mother’s
Occupation

Senior
public
servant

Intermediate
grade public
servant

Junior
public
servant

Petty
trading

Unemployed

Frequency (%)

5 (6.9)

10 (13.9)

45 (62.5)

2 (2.8)

10 (13.9)

The mothers were aged between 20 to 42 years with a mean age of 27.47 ± 4.25 years. All the
mothers received antenatal care. None of the mothers of the LBW newborns ha diabetes and
severe anaemia (Hb <7 g/dl). Eighteen (25%) of the mothers in the LBW category had
malaria in pregnancy while 4 (5.6%) tested positive to HIV. Other associated maternal risk
factors for LBW are shown in Table 3.
Table 3: Maternal risk factors for development of LBW compared with other babies.
Maternal
condition

Primiparity
Malaria
HIV
Punitha et al.

Proport
Proport ion in RR 95% CI
ion
in other babies
LBW
N = 72
44.40%
25.00%
5.60%

N = 434
35.90%
38.00%
1.20%

Lower
1.35 0.88
0.59 0.36
3.25 1.51

Upper
2.08
0.97
6.97
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Hypertension
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6.90%

1.60%

3.07 1.52

6.22

APH
2.80%
Use
of
herbal 8.30%
products
in
pregnancy
Use of alcohol in 6.90%
pregnancy

0%
9.70%

7.2 5.79.
0.87 0.4

8.95
1.89

15.90%

0.44 0.18

1.05

The relative risk (at 95 confidence interval) of having a LBW neonate was high in maternal
HIV (RR=3.25, C.I=1.51-6.97), hypertension in pregnancy (RR=3.07, C.I=1.52-6.22), ante
partum hemorrhage (APH) (RR=7.20, C.I=5.79-8.95), as well as primiparity (RR=1.35,
C.I=0.88-2.08)
Table 3: Maternal risk factors for development of LBW compared with other babies.
Maternal condition

Proport
io n in
LBW
N = 72
Primiparity
44.40%
Malaria
25.00%
HIV
5.60%
Hypertension
6.90%
APH
2.80%
Use of herbal products in 8.30%
pregnancy
Use of alcohol in 6.90%
pregnancy
Discussion
The incidence of LBW in this study was
14.2% with a female preponderance. This
figure is similar to the incidence of
14.6% obtained in a study in Ethiopia
[16], and comparable to the average
estimate of 16.5% LBW rate for many
sub-Saharan African countries [16].
However, it is lower than the incidence
rate reported in an Indian study (24.5%)
[17]. The difference may be explained by
geographical and racial variations [18].
The incidence of LBW in developing
countries ranges from 5 to 33% with an
average of 16.5% which was more than
double the rate of 7% in developed
regions [19]. Interestingly, the incidence
obtained in this study is consistent with
the overall incidence of 12% in Nigeria
[20].
In
addition,
the
female
Punitha et al.

Proport io
n in other
babies
N = 434
35.90%
38.00%
1.20%
1.60%
0%
9.70%

RR

95% CI

1.35
0.59
3.25
3.07
7.2
0.87

Lower
0.88
0.36
1.51
1.52
5.79.
0.4

Upper
2.08
0.97
6.97
6.22
8.95
1.89

15.90%

0.44

0.18

1.05

preponderance is tandem with the pattern
observed in other studies [21,22,23]. This
gender predominance is attributable to
the greater lean body mass and less body
fat seen in male newborns than in
females, possibly due to the effects of
fetal testosterone production [24].
Approximately 60% of the LBWs in the
present study were term neonates; a
finding which agrees with the reports that
IUGR is common among LBW deliveries
in developing countries [25,21,26,27].
Other authors also corroborated this
observation in a multi-regional study of
the aetiology of LBW in developed and
developing settings [28]. The risk of
having a LBW baby was found to be
relatively higher among mothers that had
HIV, hypertension in pregnancy and ante
partum haemorrhage (APH) as well as
primiparous mothers. This is consistent
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with the findings from studies in other
African
countries
[28-30].
The
mechanism of LBW in HIV infected
mothers seems unclear. However, it has
been suggested that immune complex
formation in HIV infection could impair
placenta transfer of substances in motherfoetal pair, which may lead to IUGR
[31]. Hypertension in pregnancy may be
associated with IUGR as a result of
vasospasm which leads to a decrease in
utero-placental
perfusion.
Preterm
delivery can result from an attempt to
save the life of the mother with severe
pregnancy- induced hypertension [32].
Malaria infection in pregnancy, which
has been documented as a cause of LBW
delivery [33], did not show a high risk for
LBW in our study. This finding may be a
reflection of the intermittent preventive
therapy in malaria during the antenatal
period which all the mothers in our study
received. One meta-analysis of 36 studies
on the effect of alcohol in pregnancy
reported that heavy alcohol consumption
is associated with an increase in the risk
of LBW while light alcohol consumption
may not affect the birth weight of the
baby [34]. In the current study, the
mothers that consumed alcohol during
pregnancy were all occasional drinkersdefined as consuming less than two
bottles per week [35]. This may explain
why the risk for LBW- following alcohol
consumption- was low in our study. The
proportion of LBW newborns may reflect
the health status of the communities into
which they are born; making maternal
malnutrition an important risk factor for
LBW especially in a developing country
like the area of the current study. This is
because birth weight is conditioned by
the health and nutritional status of the
mother as suggested by Barker [36].
Human foetuses while adapting to
maternal undernutrition, permanently
change their physiology and metabolism,
and these changes may be the origin of a
number of diseases in later life, including
coronary heart disease, diabetes, and
Punitha et al.
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hypertension [36]. This has been
corroborated by researchers in other parts
of the world who have demonstrated an
inverse relationship between birth weight
and disease in adult life [37.39].
However, the current study did not assess
maternal nutritional status; making it a
limitation of the study. [40]
Conclusions
Birth weight in infants depends
on
several causes, not a single cause. Drug
Abuse, the interval between pregnancies,
and the history of bleeding are among
the most preventable factors associated
with LBW. In addition, other risk factors
during pregnancy should be identified and
nullified to reduce the number of LBW
babies.
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