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ABSTRACT

Background: Birth weight of <2.5 kg at birth is considered low birth weight and impacts the individual's health during
their adult life. Babies are born with low birth weight, both in term and preterm deliveries. This study aims to find the
incidence of term low birth weight babies (TLBW) and the maternal risk factors associated with the same.

Methods: This case-control study was conducted on 166 pregnant women who had term live births during the study
period July 2019 to December 2020. Inclusion criteria: Women with a live singleton TLBW (<2.5 kg) - cases (63) and
normal birth weight babies - controls (103). Control group selection was 1:2 proportion as per the cases. Exclusion
criteria consisted of women with multiple gestations. Binary and categorical variables were presented using counts and
percentages. Independent sample t-test was used to compare two continuous variables, and the chi-square test/Fisher's
exact test was used to find the association of categorical variables.

Results: 1344 live births were reported during the study period, of which 63 cases were TLBW babies with an incidence
of 4.68%. Among the baseline parameters, significant difference was observed only in body mass index (BMI). After
assessing the common risk factors like anemia, urinary tract infection (UT]I), genital tract infection, gestational diabetes
mellitus (GDM), and gestational hypertension, only hypothyroidism showed significant association with TLBW (OR:
2.240, 95% CI:0.98-5.13, p=0.006).

Conclusions: The incidence of TLBW babies was 4.68%, which is low compared with other studies. Hypothyroidism

shows significant association with TLBW in this study which was not observed in previous literature.
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INTRODUCTION

Birth weight decides the growth and existence of an infant.
Low birth weight (LBW) is considered as a major risk
factor for both morbidity and mortality of neonates and
children under five.! World Health Organization (WHO)
defines low birth weight as the weight at birth less than
2500 grams.? LBW incidence in India is between 25-30%;
IUGR contributes 60-65% of the cases.> LBW is a serious
public health issue in both developed and developing
countries as it has a long-term health impact on adult life.
They are at higher risk of developing hypertension,
diabetes, lung disease, heart disease, etc., in their adult life.

They are also at risk of abnormal cognitive development,
neurological impairment, and poor school performance.*

The incidence of low birth weight is estimated to be 15%
worldwide and is mainly found in developing countries.’
The newborn mortality rate in India is 23/1000 live births,
and the infant mortality rate in Kerala is 6/1000 live
births.5’

Several medical disorders complicating pregnancy like
hypertension, diabetes mellitus, tuberculosis and other
antenatal complications like antepartum hemorrhage,
anemia, urinary tract infection, etc. affect the birth weight
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of the baby. Other maternal risk factors for LBW babies
are smoking during pregnancy, drug intoxication, and
alcohol/tobacco ingestion.> Moreover, the women born
with LBW have a higher chance of having LBW babies in
the future. When they enter their adulthood, they are prone
for hypertension and diabetes, which increases their
chance of having LBW babies. Hence, LBW babies are a
matter of great concern.*

Kerala state is notable for its health sector
accomplishments. Compared to the national average, it is
a unique state in India having a different demographic and
health indicators.® Most health indices are equivalent to
developed countries, but LBW has been reported to be
having a high proportion compared to developed
countries.>!° The incidence of LBW can be reduced by
identifying the risk factors that contribute to low birth
weight.

The study aims to determine the incidence of TLBW and
the maternal risk factors contributing to the TLBW in an
institution that caters to the urban population in South
Kerala.

METHODS

This case control study was conducted among 166 women
who had term live births in a tertiary care center. The study
was conducted from July 2019 to December 2020. There
were a total of 1344 live births during the study period. All
the women who delivered a live singleton TLBW baby
<2.5 kg during the study period were considered as cases
and the women with live singleton term normal birth
weight babies were considered as controls. Control group
were selected in a 1:2 proportion as per the cases. Women
with multiple gestations were excluded from the study.

The data were collected from their medical records and
were analyzed. Baseline variables including age, parity,
height, and weight at first antenatal visit and body mass
index (BMI) were collected. Past obstetric details
including prior abortions, still births, preterm births, and
previous baby details like birth weight were taken.
Antenatal risk factors including antepartum hemorrhage,
urinary tract infection, anemia, gestational hypertension,
and diabetes in pregnancy, thyroid and other chronic
medical disorder details were collected from their case
records and entered in a proforma.

Statistical analysis

Descriptive statistics will be used to present all outcomes;
normally distributed data presented by mean and standard
deviation (SD). Binary and categorical variables will be
presented using counts and percentages. For the
comparison of two continuous variables independent
sample t test were used and chi-square test/Fishers exact
test used to find the association of categorical variables.
Data entered in Microsoft excel and analyzed using
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statistical package for the social sciences (SPSS) version
20.00.

RESULTS

There were a total of 1344 live births during the study
period. The incidence of TLBW babies was 4.68%. This
case-control study was conducted among 166 pregnant
women who had term singleton live births. Of them, 63
had live singleton TLBW babies (cases) and 103 had live
term normal birth weight babies (controls). Among the
cases, the range of age varied from 20-38 years with an
average of 27.16+4.13 years and the age of control group
varied from 20-36 years with an average of
27.20+3.88 years and the minor difference observed was
not significant (p=0.669). Height distribution showed the
height varied from 151-174 cm with an average height of
159.57+4.32 cm in the case group and in the control group
height ranges from 144-172 cm with mean height of
158.35+4.25 (p=0.407). The observed difference in weight
of the mother during antenatal visit, between the two
groups was not significant (p=0.148). When the BMI
distribution among both groups were compared, the case
group had more underweight mothers, control group had
more overweight and obese mothers, and mothers with
normal BMI were almost equal in both groups and the
observations were statistically significant (p=0.006).

Parity distribution showed that 60.3% of the mothers in the
case group were primi gravida and 39.7% were multi
gravida, and in the control group, 47.6% were primi and
52.5% were multi gravida (p=0.149). Majority of the
mothers in both case and control groups had no history of
abortions (p=0.501). History of infertility was observed in
6.3% of case group and 3.9% of control group (p=0.711)
(Table 1). Risk factors distribution showed the incidence
of each risk factor in the study groups. The observed
difference seems to be more in thyroid disorders —
hypothyroidism (Figure 1).

When compared, anemia was found 0.442 times more
likely to occur in women with low-birth weight babies than
with normal birth weight babies. Urinary tract infection
(UTI) were 0.975 times more likely to have in low-birth-
weight group and genital tract infection were 3.647 times
more in the case group than in control group. Gestational
hypertension were 0.574 times, gestational diabetes were
1.186 times and antepartum hemorrhage were 0.618 times
more in the low-birth-weight group. All these risk factors
were not significantly associated among the study groups.

Hypothyroidism was found 2.240 times more in the low-
birth weight (case) group and the association was
statistically significant (p=0.006) (Table 2).

Neonatal characteristics of the study population showed
that, in the case group, 60.3% were males and 39.7% were
females and in the control group 52.4% were males and
47.6% were females. We did not have enough evidence to
prove the association between two groups (p=0.339). Birth
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weight of newborn babies among the cases varied from
2.07 to 2.47 with an average of 2.35+0.107 kg and among
the controls birth weight varied from 2.61 to 4.22 with an

average of 3.06£0.315 kg. This observed difference
between means was highly statistically significant
(p<0.001) (Table 3).

Table 1: Baseline characteristics of the study population.

Cases (63) Controls (103)

Variable Frequency and percentage Frequency and percentage
Age (in years)

Range 20-38 20-36
Mean+SD 27.16+4.13 27.20+3.88
20-25 22 (34.9) 41 (39.8)
25-30 27 (42.9) 37 (35.9)
>30 14 (22.2) 25 (24.3)
Height (in cm)

Range (in cm) 151-174 144-172
Mean+SD 159.57+4.32 158.35+4.25
144-154 4 (6.3) 12 (11.7)
154-164 53 (84.1) 85 (82.5)
164-174 6 (9.5) 6 (5.8)
Weight (in kg)

Range (in kg) 44-93 40-94
Mean+SD 61.41£10.04 63.50+£10.67
40-50 10 (15.9) 11 (10.7)
50-60 20 (31.7) 33(32)
60-70 9 (44.4) 39 (37.4)
>70 5(7.9) 20 (19.4)
Body mass index (kg/m?)

Under weight (<18.5) 5(8.1) 1(1)
Normal weight (18.5-24.9) 15 (24.2) 30 (29.4)
Overweight (25-29.9) 36 (58.1) 45 (44.1)
Obese (=30) 6 (9.7) 26 (25.5)
Parity (gravida)

Primi 38 (60.3) 49 (47.6)
Multi 25 (39.7) 54 (52.5)
Prior abortion

One 8 (12.70) 21 (20.40)
Two 1 (1.60) 2 (1.90)
Four 0 1(1)

No abortions 54 (85.70) 79 (76.70)
History of infertility

Yes 4(6.3) 4(3.9)

No 59 (93.7) 99 (96.1)

a: Chi square test, b: Fishers exact test, *significant

Table 2: Association of antenatal risk factors between the study groups.

Cases (63) Control (103)
. . . °
Risk factors My (7] Frequency (%) Chi square value Pvalue Oddsratio 95% CI
Anemia
Xes 2(63) 329) 1.143b 0247  0.443 0.096-2.05
No 59 (93.7) 100 (97.1) : : : R
Urinary tract infection (UTI)
Yes 8 (15.9) 16 (15.5) a
No 53 (84.4) 87 (84.5) 3.488 0.194 0.975 0.41-0.23
Continued.
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Cases (63) Control (103)

: . . °
Risk factors Erequency (%) Frequency (%) Chi square value P value Odds ratio 95% CI
Genital tract infection
Yes 2 (2.7) 11 (10.7) B
No 61 (96.8) 92 (89.3) 3.050 0.069 3.647 0.78-17.03
Gestational hypertension
Yes 9(14.3) 9 (8.7) a
No 54.(85.7) 94 (91.3) 1.245 0.194 0.574 0.215-1.54
GDM
Yes 0 (14.3) 17(16.5) 0.146* 0441  1.186 0.49-2.85
No 54 (85.7) 86 (83.5)
Antepartum hemorrhage
Yes 0(0) 1(1.0) b
No 63 (100.0) 102 (99.0) 0.615 0.62 0.618 0.55-0.69
Hypothyroidism
Yes 9 (14.3) 28 (27.2) . *
No 54(85.7) 75 (72.8) 3.755 0.006 2.240 0.98-5.13

a: Chi square test, b: Fishers exact test, *significant

Table 3: Neonatal characteristics of the study population.

. . Cases (63) Controls (103)
Characteristics Frequency (%) Frequency (%) P value
Gender of the baby
Male 38 (60.3%) 54 (52.4%) 0.339¢
Female 25 (39.7%) 49 (47.6%) )
‘Weight of the baby
Range 2.07 to 2.47 2.61 to 4.22 <0.001%
Mean+SD 2.35+0.107 3.06+0.315 )
a: Chi square test, b: Fishers exact test, *significant
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Figure 1: Distribution of risk factors among the study groups.
DISCUSSION births during the study period, in an urban tertiary care
center located in South Kerala. The study aims to find the
This case-control study was conducted on 166 pregnant incidence of TLBW babies and the maternal risk factors
women who had term live births, out of total 1344 live contributing to the TLBW. The incidence of TLBW babies

International Journal of Reproduction, Contraception, Obstetrics and Gynecology Volume 10 - Issue 5 Page 1798



Jacob S et al. Int J Reprod Contracept Obstet Gynecol. 2021 May;10(5):1795-1801

in this study was 4.68%. The studies conducted in different
countries on the incidence of TLBW showed that it is 3.7%
in Brazil, 2% in China, 12% in Ethiopia, 10.6% in
Pakistan, and 33.1% in rural Central India 33.1%.!" In a
study conducted in Jodhpur, the incidence of TLBW was
22.46%, which is very high compared to this study.’

Maternal age, height, weight, parity, history of abortion, or
infertility history were not showing any statistically
significant association with TLBW in this study. Only BMI
distribution between the two groups was statistically
significant. It was found that more underweight women
belonged to the case group compared to the control group.
Still, as a variable, the mother's weight or height did not
show any statistically significant association with TLBW
in this study. The majority of the mothers in the control
group were overweight or obese. Other studies had shown
a significant association of LBW with maternal weight and
height.®!1%13 Ismail et al conducted a study in Kerala and
found out that any height less than 155 cm for the pregnant
women can be categorized as a high-risk pregnancy.® A
study done by Yadav et al in Nepal showed that age <20
years and the mother's height and weight were
significantly associated with LBW. They had reported that
women with pre-pregnancy weight <50 kg were three
times more likely to have an LBW baby when compared
to women whose weight was >50 kg.'* Another study
conducted in Nepal showed that women with a weight of
<45 kg had nearly 5 times more risk of having an LBW
baby.!®

This study showed no association between TLBW and age.
A study conducted in Brazil showed a significant
association of TLBW with mothers' age in the age group,
35 to 49 years."! Some studies showed a significant
association of LBW with the age of the mother.!>!%17 A
study conducted by Deka et al showed a significant
association between LBW and the mother's weight, but the
association with height was not statistically significant.!”
A case-control study done in Nepal showed that women
with age below 20 years during pregnancy had an
increased chance of delivering neonates with low birth
weight.14 Similar results were demonstrated by some
other studies.'>'® A multivariate analysis conducted by
Dasgupta et al also showed a significant association
between mother's age (below 20 years) and LBW.' None
of the mothers in this study were below 20 years of age.

Some studies had shown that younger nulliparous women
were more likely to have low birth weight babies when
compared with multiparous counterparts. A study
conducted by Raman et al showed that 40.7% of the small
for gestational age babies were born to primigravidas.?® In
contrary to this, the study conducted by Sarika et al showed
that multigravida mothers had a high prevalence of having
LBW babies compared to primi mothers.?! Yadav et al had
reported in their study that primigravida women had 4.58
times more chance of giving birth to an LBW baby.!* A
study done in Karnataka had shown that grand multi-para
women had 3.6 times more chance of having LBW
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babies.?? But few other studies from India did not show any
significant association between parity and LBW.'3% Our
analysis also did not show any association between parity
and TLBW. Some studies had reported a significant
association between TLBW and the female gender of the
baby.?!?425 But this study does not show any association
between TLBW and the gender of the baby:.

Considering the risk factors in this study, anemia, UTI,
genital tract infection, gestational hypertension,
gestational diabetes (GDM), and antepartum hemorrhage
showed no significant association with TLBW.
Approximately 30-70% of the women in India are anemic.
Ismail et al. conducted a study in Kerala and found that
15% of the mothers were anemic before pregnancy. Their
research showed a significant association of LBW with
anemia, gestational hypertension, GDM, pre-pregnancy
weight, and maternal height and showed no significant
association with the mother's parity status.® Women with
lower weight before pregnancy may not be adequately
nourished, resulting in LBW babies' birth.2® Women born
with LBW have a high likelihood of delivering LBW
babies in the future.4 Most of the studies showed a
significant association of maternal anemia with
LBW.4312.1621 Byt in this study, 93.7% of the population in
the case group and 97.1% in the control group were not
anemic. Only a few mothers were found to have anemia,
but this was not statistically significant. This may be
because Kerala's health indices are high above the national
average, and the study was conducted in an urban
population.’

The study showed a significant association between LBW
and hypothyroidism in mothers (p=0.006). This may be
because of the high prevalence of hypothyroidism seen
among pregnant women in Kerala. An institutional study
conducted by Justin et al. among pregnant women in
Kerala showed that 10.54% of the pregnant women were
hypothyroid, and 17.72% of the hypothyroid mothers gave
birth to LBW babies.?’

In Kerala, deliveries occur primarily in hospitals, and most
women visit the hospital regularly for antenatal checkups.
Women delivering in private medical setup had better
outcomes than those delivering in government setup.?
Good antenatal care was found to reduce the risk of LBW
babies.* This helps to increase the awareness among
pregnant women and identify high-risk pregnancies at the
correct time so that appropriate interventions can be made
to reduce the number of LBW babies. This may be the
reason for the low incidence of TLBW which was found in
this institutional study in South Kerala, whereas other
studies had shown the prevalence of LBW which included
both term and pre-term.

Limitations
This is an institutional study conducted in a tertiary care

center. A multicenter study will be a better design to
further explore the relationship between LBW and risk

Volume 10 - Issue 5 Page 1799



Jacob S et al. Int J Reprod Contracept Obstet Gynecol. 2021 May;10(5):1795-1801

factors that may lead to a comparable incidence rate
reported early in Asian population. As the study was based
on medical records, factors like socioeconomic status and
education level of pregnant women, and other
environmental risk factors could not be assessed.

CONCLUSION

The incidence of TLBW in this institutional study
conducted in urban population was 4.68%, which is very
low compared to other studies. Considering the common
risk factors like anemia, UTI, genital tract infection,
gestational hypertension, gestational diabetes,
hypothyroidism, and antepartum hemorrhage, only
hypothyroidism was significantly associated with TLBW.
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