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Introduction

Poor maternal, newborn and child health remains a significant
problem in developing countries. Worldwide, 358,000 women die
during pregnancy and childbirth every year and an estimated 7.6
million children die under the age of five [1,2]. while maternal
and child mortality has declined in the last two decades, progress
remains insufficient to achieve Millennium Development Goals 4
and 5, particularly in Sub-Saharan Africa and South Asia. A child’s
risk of dying is highest during the first 28 days of life when about
40% of under-five deaths take place, translating into three million
deaths [2]. Up to one half of all newborn deaths occur within the
first 24 hours of life and 75% occur in the first week. Globally, the
main causes of neonatal death are preterm birth, severe infections
and asphyxia. Children in low-income countries are nearly 18 times
more likely to die before the age of five than children in high-income
countries [3].

Low birth weight (LBW) is defined as birth weight (BW) of less
than 2,500g. Newborns with Low birth weight are at higher risk for
prenatal and infant mortality and other health complications [4-7].
According to WHO, about 20 million or approximately 15.5 percent
of births worldwide are low birth weight and 96% of these are from
developing countries .LBW together with preterm delivery has also
been recognized as a strong biological predictor of unfavorable
developmental outcomes low birth weight is a consequence of either
preterm (<37weeks of gestation) delivery or intrauterine growth
restriction or of both [4, 7-10]. In full term pregnancy, birth weight
is greatly influenced by the fetal growth, which is closely linked to
nutritional status during the pregnancy period and after birth nutritional
status linked with next pregnancy [4,11]. Maternal under nutrition
contributes to 800 000 neonatal deaths annually through small for
gestational age births; stunting, wasting, and micronutrient deficiencies
are estimated to underlie nearly 3.1 million child deaths annually [12].

Body mass index (BMI) is considered a measure of body composition/
nutritional status and in women, low pre-pregnancy BMI has been
considered as a marker of minimal tissue nutrient reserve [13,14].
The impact of maternal pregnancy weight and weight gain during
pregnancy on pregnancy outcomes has been reported. For example,
weight gain in excess of 12 kg and between 6 -11 kg for underweight
and overweight women, respectively, has been associated with best
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pregnancy outcomes [15]. Also the risk of spontaneous preterm
delivery has been found to be associated with a low 2™ and 3+
trimester weight gain (BMI < 19.5kg/m?2).

The Global Safe Motherhood Initiative, launched in 1987, is designed
to improve antenatal care and counseling throughout the world.
Nutrient intake and weight gain during pregnancy are the two main
modifiable factors influencing maternal and infant outcomes [16].

It has been reported that obesity carries significant risks for the
mother and fetus with the risk increasing with the degree of obesity
and persists after accounting for other confounding demographic
factors [17]. Maternal obesity has been associated with increased
risk of structural anomalies caesarean delivery pre-term delivery,
particularly if women were underweight or of average weight before
of pregnancy [14,18-20]. While low maternal BMI is associated with
preterm delivery and low birth weight, especially if weight gain
during pregnancy is inadequate, low pre-pregnancy BMI alone has
been independently implicated as a risk factor for preterm delivery
[14]. However, in women with low BMI, the overall outcome is
favorable and several adverse outcomes are less common [21].
Indeed, a low body mass index (BMI) and suboptimal weight gain
during pregnancy are long recognized risk factors for the delivery
of infants to small for gestational age [22].

Maternal anthropometry differs across populations women belonging
to ethnic groups characterized by a small body size have been
reported to gain less weight on average during pregnancy than larger
women. In less-developed Asian countries, including Vietnam,
women generally have a lower BMI and/or a smaller gestational
weight gain than in developed countries [23-25]. In the United States
of America, for example, 2% of pregnant women have a BMI < 18.5
and more than 50% have a BMI > 25 [26]. There is a need to assess
whether the current anthropometric recommendations for pregnant
women of the United States National Academy of Sciences Institute
of Medicine (IOM), which are based on data from western countries,
are appropriate for preventing adverse pregnancy outcomes across
populations everywhere, including south-east Asia [16].

The Body Mass Index (BMI), or Quetelet Index, is for estimation of
human body Fat based on an individual’s Weight and Height. It was

J Pediatr Neonatal Biol, 2018

Volume 3 | Issue 1 | 1 of 9



devised between 1830 AD and 1850 AD by the Belgian polymath
Adolphe Quetelet.

BMI is defined as individual’s body mass (kg) divided by the
height square. The Formula universally used in medical practice
is a measure of kg/m2. BMI<18.5Underweight,18.5-24.9 Normal
weight,25-29.9 Over weight,30-34.9 Obese class 1,35-39.9 Obese
class 2, 40 & above Obese class 3.

Average BMI of Nepalese Population is 20.55.Average BMI of male
being 20.82, and for Female BMI is 20 [27]. (WHO Global Statistics)
[27]. Low maternal BMI i.e. BMI of <18.5 has been associated
with low birth weight, preterm delivery, small for gestational age,
vision and hearing problems, mental retardations cerebral palsy
and increases neonatal mortality. Whereas BMI of women > 25 or
above is known to be associated with large for Gestational age and
macrosomia [28].

Birth weight (BW) is an important determinant of infant’swellbeing
[29]. Low birth weight (%) 2008-2012, 17.8%.(UNICEF). Several
factors such as mothers’ genetic characteristics, socio-cultural,
demographic, behavioral factors, pre-pregnancy body mass index
(BMI), gestational weight gain (GWG) etc. contribute to birth
weight [30]. The gestational period determine the quality of human
resources and depend on the intrauterine condition. Healthy pregnant
women with a good nutritional status certainly improves the outcome
of baby. Low birth weight rate in developing countries were higher
four times than developed countries. More than 9 million babies
die each year, 98% occur in developing countries and most of them
caused by low birth weight. Therefore, optimal maternal weight gain
is essential for better outcome [31].

Although there is some data that maternal short stature is associated
with LBW in Caucasians there is limited information on such
association among South Asian population [32-34]. Maternal
short stature in itself is recognized to increase the risk of obstetric
complications such as cephalopelvic disproportion, arrest of labor,
higher rates of cesarean sections, intrauterine asphyxia, intrauterine
growth retardation and low APGAR scores.

Being born small for gestational age is a major predictor of neonatal
mortality and morbidity, failure to grow, slow cognitive development
and chronic diseases in adulthood [22,35]. Infants too large for
gestational age also experience higher perinatal and long-term health
risks [36-39]. In addition, both groups of infants are more likely to
be delivered by Caesarean section. Thus, reducing the delivery of
excessively small or large infants translates into fewer surgical risks
for women [40]. Appropriate antenatal management of maternal
nutrition, as dictated by scientific evidence, is critical in reducing the
delivery of these babies for whom both the intrauterine environment
and the birth process can be life-threatening [40,41].

The neonatal mortality rate in the past five years is 23 deaths per
1,000 livebirths, which is two and a half times the post neonatal
rate.In Nepal, three most common causes of neonatal admission in
the NICU unit are birth asphyxia, neonatal sepsis and prematurity
and are also the leading causes of death.A study previously done
in Nepal shows asphyxia as a leading cause of hospital admission
(22%) followed by prematurity (20%) and neonatal sepsis (17%)
with mortality due to these three causes being 7%, 3% and 5%
respectively [42].

Neonatal outcomes included preterm deliveries (before 37 week
gestation), Low birth weight (less than 2500g), small for gestational
age (SGA) birth weight below the 10" percentile for gestational age
(2800g for examine population),large for gestational age (LGA)
birth weight above 90" percentile for gestational age (4000g for
examine population) and macrosomia (maximum than 4500g) [43].

Women’s nutrition, before and during pregnancy, may play a key
role in reproductive health and is recognized as being important
for optimizing pregnancy out — comes [44,45]. The availability and
supply of nutrients to the developing fetus depends on maternal
nutritional status which in turn depends on her nutrient stores, dietary
intake and obligatory requirements. Most of the studies that have
examined the importance of nutrition during pregnancy typically
focus on the second and/or the third trimester by which time key
processes such as organogenesis have been completed [46]. Women’s
nutritional status just before conception and/or during early pregnancy
(<12 weeks gestation), when women are typically unaware of their
pregnancy status, may influence pregnancy outcomes by affecting
critical developmental processes that begin early in pregnancy as
well as the availability of nutrients. Animal studies suggest that
periconceptionalundernutrition may influence the hypothalamic-
pituitary-adrenal axis which in turn influences outcomes such as
preeclampsia and preterm delivery(PTD).Various nutrients may
influence pregnancy outcomes by altering both maternal and fetal
metabolism due to their roles in modulating oxidative stress,
enzyme function, signal transduction and transcription pathways
that occur early in pregnancy namely during the critical periods of
preconception, conception, implantation, placentation and embryo-
or organogenesis [46-48]. Nutrients such as iron, zinc, iodine and
long chain n-3polyunsaturated fatty acids (LCPUFA) play critical
roles in development of the brain and nervous system, whereas
vitamins A,B-6, B-12 and folic acid influence oxidative pathways
and methylation.

Nutrition during early pregnancy may affect placental function,
which has been associated with adverse pregnancy outcomes
such as preeclampsia, PTD and fetal growth restriction. Proposed
mechanisms include lowered number and surface area of arterioles
in tertiary villi and reduction in spiral artery formation as a result
of impaired function of trophoblasts due to oxidative stress and/or
inflammation [49-51]. Many policymakers and health professionals
are unaware that more than 10000 newborn babies die every day,
mostly from preventablecauses. The Millennium Development Goal
for child survival (MDG -4)-to reduce childhood mortality by two-
thirds between 1990 and 2015—will not be met without substantial
reductions in neonatal mortality [52]. Low-cost interventions could
reduce neonatal mortality by up to 70% if provided universally [53].

Aims and Objectives

General Objective:

e Study of impact of maternal BMI on neonatal outcome at
BPKIHS.

Specific Objectives:

*  Study of Impact of maternal BMI on Neonatal Anthropometry

* To find out the Correlation between BMI of mothers and
Gestational age of the newborns.

e To find out the association of maternal BMI with mode of
delivery andneonate needs for NICU care
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Materials and Methods

This was a hospital-based study conducted in the Department of
Pediatrics and Adolescent Medicines in collaboration with the
Department of Obstetrics and Gynecology at BPKIHS, Dharan .The
study was conducted over a period of one year. Ethical clearance
was obtained from The Institute Ethical Review Board of BPKIHS,
Dharan.

Study period:-15™ JUNE 2013-14TH JUNE 2014. (ONE YEAR)
Study design:- Cross-sectional Descriptive study.

Population of study

All live born babies at BPKIHS during the period of one year were
included in the study.calculated sample size is 500.

Sampling Technique: For study, sampling technique included
approx-10 babies delivered per week or every 3 babies delivered
on alternate days (Systemic Sampling).

Inclusion Criteria

1. Women of reproductive age group 15-49 years age visiting
The Department of Obstetricsand Gynecology for Antenatal
checkups (ANC) and delivery at BPKIHS.

2. Neonates Delivered by these pregnant women followed up at
BPKIHS were included.

Exclusion Criteria

1. Intrauterine fetal death (IUD)

2. Pregnancy complicated by Hypertension, Diabetes, Thyroid
dysfunctions,Epilepsy

Heart diseases

Metabolic disorders

Alcoholic and smokers

Twins

Drug abusers

Nk w

Initial data collection: Baseline

Maternal data was recorded according to the enclosed proforma
(Annexure-).This include name, age, sex, address, religion,
education, occupation, parity, past Obstetrics history, family income,
Gestationalage calculated by LMP

Maternal Anthropometry

Present Maternal weight was recorded on a standardized weighing
scale (Libra) with reading to nearest 0.5kg and previous weights
were obtained from the ANC card during the visit. Height was
measured by the fibre glass tape to nearest 0.1cm without shoes
and heels against wall with head straight forward. Body mass index
(BMI) was calculated by dividing body weight (Kg) by square of
height (m) according to WHO.BMI = Weight (kg)/Height (meter)>.

Neonatal characteristics

Neonatal details included a record of gestational age calculated by
New Ballard’s score. Apgar scores at birth were recorded while
attending the delivery of the Newborns.The Newborn was labeled
as term (37-41weeks), pre-term<37weeks, or post term >42weeks
according to the gestational age. The birth weight of the baby was
taken within 1 hour of birth in the labor room and operation theatre. A
weighing scale (Seca) was used to record weight (minimum 0.5gms).
Neonatal crown to heel length was measured to nearest 0.1cm, using
Infantometer, with baby supine, neck fully extended and soles of
feet held firmly against the foot board and head touching fix-board.
Mid upper arm circumferences was taken to nearest 0.1 cm in the

left upper arm midway between acromion and olecranon process.
Occipitofrontal head circumference was measured to nearest 0.1cm
encircling around glabelianterioly, opisthocranion on the occiput
posteriorly and just above ears laterally. Chest circumference was
measured to nearest 0.1cm at the level of nipples. A standardized
fibre glass tape was used for recording all body circumferences.
All newborns were classified for their weight for gestational and
classified being small for appropriates or large for gestational age.
The aberrant growth was assessed by plotting the weight against the
gestational age on standard Intrauterine Growth Curve.

Dih wolhl ()

Fre-Termn Torm

31 32 33 34 35 36 37 38 30 <40 <1 42 43 22
Gestation (weeks)

Apgar score

0 1 2
HEART RATE ABSENT SLOW(<100) NORMAL(>100)
RESPIRATIONS ABSENT WEAK CRY GOOD STRONG
CRY
MUSLE TONE LIMP SOME REFLEX | ACTIVE
MOVEMENT
REFLEX NO GRIMACE COUGH OR
IRRITABILITY RESPONSE SNEEZE
COLOR BLUE OR BODY PINK, COMPLETELY
PALE PINK
EXTREMITIES
BLUE

Ponderal index (weight in gram /cube of length in cm) was calculated
and infants with Ponderal index < 2 labeled as being asymmetrical
IUGR AND >2 as symmetrical IUGR.

Calculated by; Weight (gm.) x100/Length (cm)?

After delivery of the baby, regular follow up of neonate was done
in ward, postnatal nursery and NICU till the baby was discharged
from the hospital.

Statistical Analysis

For Descriptive statistics mean, median, standard deviation (SD),
percentage, proportion will be calculated.For inferential statistics
Chi-square test and Pearson coefficient’s was used for the study.
Correlations were studied to find out the significant difference between
maternal BMI and Neonatal anthropometry and related variables at
95% confidential interval where p=0.05 was taken as significant.

Results

This study “STUDY OF IMPACT OF MATERNAL BODY MASS
INDEX (BMI) ON NEONATAL OUTCOME AT BPKIHS” was
conducted in BPKIHS, Dharan, Nepal. Total of 500 pregnant women
attending to the antenatal clinic at BPKIHS from 15% June 2013 to
14" June 2014 were included
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For the sake of convenience, observation was divided into following

groups

e Study of Impact of maternal BMI on Neonatal Anthropometry

* To find out the Correlation between BMI of mothers and
Gestational age of the newborns.

* To find out the association of maternal BMI with mode of
delivery and neonate needs for NICU care.

Objectives Results
1. Study of Impact of maternal BMI on Neonatal Anthropometry

Table 1: Maternal BMI with Neonatal Anthropometry

Variables Pearson’scoefficient(r) P-value | Remark
Birth weight (gm.) 0.109 0.015 S
Length (cm) 0.035 0.434 NS
Head circumference(cm) 0.104 0.020 S
MUAC(cm) 0.028 0.528 NS
APGAR @ 10 MINS 0.003 0.945 NS

Correlation is significant at the 0.05 level

The Table above shows the correlation of Maternal BMI with
neonatal anthropometry. The correlation with Birth weight and
Head circumference of Newborns was found to be significant with
P-value of 0.015 and 0.02 respectively. Thecorrelation of maternal
BMI with Apgar score at 10 minutes, MUAC and Length was found
not to be significant as shown in Table No.20

2. To find out the Correlation between BMI of mothers and
Gestational age of the newborns.

Table 2: Maternal BMI and Gestational age of the newborns.

Variables Pearson’s P-value Remark
coefficient(r)
Gestational Age
NS
of Newborns 0.06 0.184

The above table shows that the correlation of Maternal BMI and
Gestational age of Newborns was found not to be significant. However
low BMI are not associated with preterm delivery in this study

3. To find out the association of maternal BMI with mode of delivery
and neonate needs for NICU care.

Table 3: Maternal BMI and mode of delivery (Chi square test)

Maternal Mode of Delivery Total P-value
BMI
ND ELEC EMG LSCS
LSCS

Under o )
weight 12(2.4%) 0 0 12(2.4%)
Normal o o o o
weight 282(56.4%) | 24(4.8%) | 62(12.4%) | 368(73.6%)
Over 72(14.4%) | 12(24%) | 33(6.6%) | 117 (23.4%) | 0.004
weight ' ' ’ ’ '
Obese 1(0.2%) 0 2(0.4%) 3(0.6%)

367(73.4%) | 36(7.2%) | 97(19.4%) 500

Table 4: Maternal BMI and Need for NICU

Maternal BMI Need for NICU Total P-value
Discharge | Admitted

Under weight 12 0 12

Normal weight 354 14 368 0.16

Over weight 107 10 117

Obese 3 0 3

The above tables shows that the association between maternal
BMI with mode of delivery was found to be (P=0.004) significant.
Although the association between maternal BMI with neonates
requiring NICU care was found not to be significant statistically,
but 4.8% of Newborns required NICU care.

Discussion

This is a hospital-based, cross-sectional, prospective study conducted
over a period of one year in the Department of Pediatrics and
Adolescent Medicine at BPKIHS, Dharan. This study was done
to find out the correlation of the BMI in the pregnant women of
Nepalese mothers on neonatal outcome. In this study, we analyzed
the correlation of maternal BMI with the neonatal outcome such as
neonatal anthropometry (birth weight, length, head circumferences,
MUAC), and also the associations of maternal BMI with the mode
of delivery and the neonatal needs for NICU care.

In our study, Mean age of the pregnant women was 25.30 4.6 (SD),
which is similar to the study of Ota E et al, in which the mean age
of the Vietnamese women was found to be 27. 9+ 5. 3 SD [53]. A
similar study was conducted in Europe, by Kalk P et al, in which
the mean age of healthy women was observed to be 30.2+5.4 [52] .

Mean height of mothers in this study was 155.49 £3.9 SD. A similar
study conducted at our institute showed the mean height to be 153
cm (SD 0.0005). The study conducted in Vietnam by Ota E et al
showed the average mean height to be 154. 2 + 4. 8cm, which is
similar to our study [53]. An anthropometric study done in pregnant
women in Nepal conducted by Manandhar D S et al. found that the
mean height of women was 149 cm [54]. The result showed that
the height of Nepalese women are increasing and that is a healthy
sign showing that girls in Nepal are being nourished and cared well
than found in earlier studies from Nepal.

Out of 500 delivered babies in our hospital, 232 (46.4%) babies
were Male and 268 (53.6%) were Female. Hence Male : Female
ratio was 0.86:1. In a retrospective study done at BPKIHS earlier
found the male: female ratio to be 1.1:1, which was almost equal.
In which the ratio was almost equal. The Mean birth weight of
newborns observed in this study was 3190+ 2.041(SD) gm. In
the study done by S Upadhyay et al, mean birth weight was 2960
gm [55]. But in a study done earlier by Singh R et al. showed the
average birth weight at BPKIHS was 2680 gm [56]. This is again a
very encouraging finding as our mean birth weight in this institute
has increased significantly after almost 18 years.

A study conducted in Nepal by S Upadhyay et al, found that there is
a variation in birth weight of Newborns in Ethnic Group between the
Brahmins/Chhetri which was found to be 2960+0.340 gm, whereas
amongst the Sherpa/Tamang/Gurung it was found to be 3460+0.410
gm [55]. This study showed a great variation of birth weight between
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the ethnic groups.

Another study by S. Lumbanraja et al. in Indonesia showed that the
birth weight of newborns ranged at 2500 — 4000 gm [31]. (Mean
3119+399.86) which is similar to the birth weight found in our study.
A study by Athukorala et al. showed that the birth weight of Newborn
was 3376+£573.7gm [57]. In the study of Ugwuja et al, conducted in
Nigeria, showed that Mean Birth weight was 3.01+0.37 kg and in
a study conducted in Kolkata, India showed the mean birth weight
of Neonates to be 2.47+409 kg [58].

In this study the Mean Length of the Newborns was found to be
51 cm (Mean 51.11 £2.04SD) which is a standard requirement for
newborn. In other studies by Kalk P et al, Ota E et al, Athukorala
et al and Ugwuja et al, showed that the average (mean) length of
neonates was 50 cm which is similar to the length of the newborns
observed in our study. But in the studies of Bisai S and Godhia et
al, it was found that the Mean length of neonates was (47.3+2.1cm)
and (48.72+2.48cm) respectively [52,53,57-60].

The Mean Head circumference (HC) of the neonates in this study
was found to be 34.37cm, which again shows that the Mean Head
circumference observed in our study is similar to the studies
conducted by Athukorala et al and Kalk P et al, with average Mean
head circumference being 34cm [52,57]. whereas the Godhia et al,
and Ugwuja et al. found lower mean head circumference in their
study [58,60].

In our study Mean MUAC of newborns was found to be 12cm
(12.09+1.646). A study conducted in India by Godhia et al, found
that the Mean MUAC of Neonates was 9.67+1.14cm.This shows
that the nutritional status of our newborns was comparatively much
better than the study group of Godhia et al [60].

Out of 500 Neonates delivered in our institution during the study
period, this study showed that numbers of preterm were 52 (10.4%)
which closely resembles to Ugwuja et al study in which numbers
of preterm were 9.2% [58]. Other studies by Kalk P et al, showed
7.6% and Athukorala et al, showed 59 (6.3%) preterms delivered

during their study period [52,57]. In this study, we observed that post
term delivered babies were very less with only 0.6% in number. But
Ugwuja et al showed 4.2% post term delivered in their study [58].

In this study, conducted at BPKIHS, Dharan, showed that there is
least number of LGA 6(1.2%) while SGA was 26(5.2%) in number
and almost 468(93.6%) newborns delivered were AGA. Studies of
Athukorala et al. and P KAlk P et al, showed more numbers of SGA
and LGA delivered as compared to our study [52,57].

Table 5
SGA (%) LGA (%)
Kalk P et al. (2009) 21.5 13.4
W M Kanadys (2007) 8.0 8.9
Athukorala et al. (2010) 9.8 8.1

In this study, evaluation of Apgar score was done at Iminute, 5
minutes and 10minutes after the delivery of the babies. Thus, in
this study out of 500 delivered babies, about 10 (2%) of babies had
Apgar less than 7 at 1 minute and 1% babieshad Apgar less than 7
at 5 minutes respectively. Maximum numbers of babies i.e., about
487 (97.4%) newborns had Apgar score between7 to 8, and only
1.6%Newborns had Apgar score greater than 8.

Maximum numbers of newborns, i.e. 484 (96.8%) were found to
have Apgar greater than 8 and least numbers 16 (3.2%) neonates had
Apgar score in between 7 to 8 at 10 minutes after birth. Comparing
the Apgar score at 10 minutes, in this study Mean+SD found to be
9.12+4.018 which is closely similar to the study Kalk P et al. with
Mean+SD Apgar at 10 minutes observed to be9.7+0.6

In this study out of 500 delivered babies, 476 (95.2%) neonates were
discharged within 48 hours and only 24 (4.8%) newborns requiring
NICU care were admitted . The finding of our study is similar to the
study of Athukorala et al, in which about 29 (3.1%) were admitted
in NICU [57]. Our study finding of NICU admission is in contrast
to the study of Kalk P et al, in which 22.9% where newborns needed
NICU care [52].

Table: 6
Birth weight Length HC MUAC APGAR NICU
KalkPet al(2009) 3347.1+607.8 50.843.0 34.7+2.0 9.7+0.6 22.9%
Ota E et al (2011) 3227+423 50.4+1.8
Godhia M et al (2012) 2849+462.28 48.72+2.48 33.81+1.47 9.67+1.14
Chiba et al [61] 3219+371.5 49.7+1.8 33.3%1.5
Athukorala et al (2010) 3376+573.7 50.4+3.1 34.4+1.9 3.1%
WM Kanadys (2007) 3396+503
KabirAlamir et al (2014) 2440+420 46.43+2.41 32.36£1.63 9.31+0.84
M Thame et al (1997) 3190.6+527.3 52.61+4.0 34.4+£1.8
BPKIHS study (2013) 3190+204.1 51.11+£2.04 34.37+0.903 12.09+1.646 9.12+4.038 4.8%

In this study the Mean age of Mothers was found to be 25 years. Maximum number mothers 383 (76.6%) were between the age group of
20-30 years and minimum number of mothers found in this study were more than 40 years i.e. about 0.4%. The Mean age of the mother
in this study is similar to the study of Ugwuja et al. which showed that the Mean age of the mother was 25.2+4.2 [58]. Where as in the
study of M Thame et al, Godhia et al, and Athu korala et al, the mean age of pregnant women was found to be 26.4+5.3, 27.88+3.922,

and 26.7+5.9 respectively [57,60,62].
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This study showed that maximum number of mothers 76.6% were
between 20- 30 years of age groups, which is similar to the study
of M 'V Kanadys and S. Lumbanraja et al, where maximum number
of mothers were in the age group between 20-29 years (69.5%) and
20 -35 years (80.8%) respectively [31, 63]. This study also shows
that young mothers less than 20 years of was only 39 (7.8%). The
marriageable age of Nepalese women is 18 years hence this study
shows that age of marriage of Nepalese women is also increasing.

This study showed that out of 500 pregnant women, majority were
primigravida 261 (52.2%) and rest of them were multigravida 47.8%,
which is similar to the study of W M Kanadys study in which 53%
were primigravida [63]. The study of Kalk P et al. and Ota E et al.
showed that majority of mother were primigravida with 64.8% and
50.1% respectively [52,53]. But study of S. Lumbanraja et al, showed
maximum number of mothers to be multigravida [31].

In this study the Mean Height of the mother is found to be 155.49+3.0
(SD) cm, which is similar to the study of S. Lumbanraja et al [31].
In our study, maximum number of mothers were between 150- 159
cm (76%), and with minimum numbers of mothers (8.2%) between
145-149cm. whereas the studies of Ota E et al. and Godhia M et
al. showed the maternal Height to be 154.2+4.8 (Mean+SD)cm
and 154.67+07.53cm respectively, which is closely similar to our
study [53, 60]. But in the study of W M Kanadys and M Thame et
al, mean height of the mother were found to be higher than in our
study [62,63].

Table: 7
Age Parity % Height
(Mean+SD) (Mean+SD)
Kalk P et al (2009) 30.2+5.4 PGR-64
Ota E et al (2011) 27.9+5.3 PGR-50. 154.2448
MGR-49.9
Godhia M et al (2012) 27.88+3.92 154.67+7.53
Athukorala et al (2010) 26.7+5.9 164.3+5.8
W M Kanadys (2007) 23.4+4.0
M Thame et al (1997) 26.4+5.3 163+6.7
S. Lumbanraja et al(2013) PGR-42.3 155.8545.8
MGR-56.7
BPKIHS study (2013) 25.30+4.6 | PGR-52.2 | 155.49+3.9
MGR-47.8

During the study of one year period, we found that the maximum
number of pregnant women 450 (90%) delivered their babies
between 37-42 week and mothers who delivered babies after 42
weeks were least in number, i.e. 3 (0.6%). The mothers who delivered
babies in less than 37 weeks were only 47(9.4%) in numbers. The
finding of our study is similar to the studies of Ota E et al, and S.
Lumbanraja et al, in which maximum deliveries took place between
37-42 weeks (>90%) in each studies [31,53].

In this study, the Mean BMI of pregnant women in this study was
found to be 24.22+3.5. The BMI of Mothers in this study is similar
to the study M Thame et al, which showed mean BMI of mothers to
be 24.245.0 [62]. But the study conducted in Nepal by S Upadhyay
et al, showed that average BMI of Nepalese women among Sherpa/
Tamang was 23.53+2.28 which is closely similar to the mean BMI
found in our study [55]. S Upadhyay et al, showed a great variation

among Ethnic groups among Sherpa/Tamang and Brahmins/Chettri
with a mean BMI of 23.5342.28 and 21.16+2.32 respectively [55].
In a study conducted by S Upadhyay et al, in Nepal found that mean
BMI of Sherpa /Tamang women was 24.92+ 1.86, which is similar to
our study observed in the pregnant women [55]. In our study too the
ethnic groups of Rai, limbu, Tamang, etc. were dominant. Where as
in the study of W M Kanadys et al, Mean BMI was 22.3+1.7 which
is less than the Mean BMI found in this study done at BPKIHS [63].

Landmann et al, have suggested a BMI cut off point of 23.0 for
obesity in Asian countries [64]. In the present study, 368 (73.6%) of
pregnant women were found to have normal BMI in the 1* trimester,
while the studies of Ota E et al, and Ugwuja et al, also showed that
maximum of pregnant women had normal BMI of 65.4% and 40.7%
respectively in their studies [53,58].

Table No: 8
BMI Ota E et al Kalk P et al
Underweight 17.4+0.8 17.6+0.7
Normal 20.3+1.2 21.4+1.7
Overweight 24.7+1.7 26.9+1.6
Obese 33.943.3

Table No: 9
BMI Ota E et al (%) Ugwuja et al ( %)
Underweight 26.1 1.1
Normal 65.4 40.7
Overweight 8.5 35.5
Obese 17.2
Morbid obese 5.4

The present study at BPKIHS showed that out of 500 delivered
neonates , maximum 367 (73.4%) were delivered by normal vaginal
delivery and 132 (26.4%) were delivered by caesarean section, out of
which 7.2% were delivered by elective LSCS and 19.6% delivered
by Emergency LSCS. The number of neonates delivered by LSCS
is similar to the Ugwuja et al, about 24.6%.Study of Kalpan —shik
et al, showed that 27.5% pregnant women having BMI less than
30 and 14.3% those having BMI greater than 30 underwent LSCS
[58,65]. In our studywe found women who were overweight (9%)
underwent LSCS, while the study of Kalpan —shik et al, where 14.8%
women who were having BMI greater than 30 underwent LSCS [65].

Our study shows that, maximum number of mothers were overweight
117(23.4%) and 3(0.6%) were obese, which is comparatively
increased from 1st trimester. Kalk P et al, Ugwuja et al. and
Athukorala et al, studies showed that mean weight of baby increases
with increase in weight of the mothers during pregnancy and least
increase of weight of Newborns were found in mothers who were
underweight [52,57,58]. Similarly, it was found that Birth weight
and Head circumference of the newborns was higher in the women
who were normal and overweight.

In the Table No 1 shows that the correlation of maternal BMI with
the Birth weight of Newborns was found to be significant. But
when comparing the other anthropometry such as Length (cm) and
MUAC (cm) of newborns it was found not to be significant, which
shows that as BMI of mothers is higher, the Birth weight and Head
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circumference also increased. This shows that higher maternal BMI
has significant effect on Birth weight and Head circumference of
Newborns.

In our study while looking into the correlation of the Maternal BMI
with Mid Upper Arm Circumference of the Newborns, the result was
found not to be significant. But the Mean+SD (12.09+1.646¢cm) in
our study was comparable to the study of GodhiaM et al. and Kabir A
et al. This reflects that the nutritional status of the pregnant Nepalese
women has also been increasing according to our study [60,66].

In the present study we tried to find out the relationship of maternal
BMI with the Apgar score finding of Newborns at 10 minutes.
Although the result were found not to be significant but it showed
that maximum number of mothers with normal BMI delivered the
babies who had Apgar score >7 at 10 minutes and did not require
NICU admission.

The correlation between the Maternal BMI with Gestational Age of
Newborns was found not to be significant. In this study, we found
that there is a strong association between Maternal BMI with the
Mode of delivery (P value -0.004). Maximum number of women
visiting BPKIHS, having Regular Antenatal checkups had normal
delivery (73.4%), and only 26.6% underwent caesarean section,
out of which 19.4% was Emergency LSCS. Our study shows that
maximum number of babies were delivered by Normal vaginal
delivery due to the regular ANC visits to our Institute. Again this
reinforces the fact that regular ANC visit has significant effect on
mode of delivery and may also reduce the complications of delivery.

As we know that underweight or under nutrition during the pregnancy
leads to low birth weight, prematurity, [UGR and has poor impact
on neonatal outcome. In our study, when analyzing the association
between the maternal BMI with needs of Newborns for NICU care,
we found the result not to be statistically significant, although 4.8%
of newborns required NICU care. The study shows that maximum
babies admitted were of the overweight women rather than that of
underweight women. This may again be attributed to the Regular
antenatal care visits, in which minimum numbers of enrolled women
were underweight. Our study finding was similar to the study of
Athukorala et al57 i.e. 3.1% requiring NICU care but our finding
is in contrast to the study of Kalk P et al, where 22.9% neonates
required NICU admission [52].

Summary

This is a Cross-sectional Descriptive hospital-based study conducted

in the Department of Pediatrics and Adolescent Medicine in

collaboration with the Department of Obstetrics and Gynecology

at B.P Koirala Institute of Health Sciences, Dharan, Nepal, involving

500 neonates delivered at BPKIHS.

*  Inthis study, women who were having ANC cards were enrolled
and details of maternal datas were obtained from ANC card.

e The mean Age of mother was 25 years, maximum number of
mother were primigravida52.2%.

e The mean duration of pregnancy was 38.82 weeks.

e The mean height of mother was 155cm.

e The maximum number of women (94.8%) had weight more
than 60 kg.

e The mean BMI of mothers during pregnancy was 24.22.

e The mode of delivery- maximum newborns delivered were by
normal vaginal delivery 73.4%.

*  Among important maternal complications, edema was seen to
be in maximum number of pregnant women 43.8%.

e Out of 500 Newborns, 53.6%were Female and 46.4% were
Male.

e The mean birth weight of newborns was 3190 gm.

e The mean length of Newborns was 51cm.

*  The mean Head Circumference of Newborns was 34.37 cm.

e The mean MUAC of Newborns was 12cm.

*  In this study total number of preterm delivery was 10.4%.

e About 2.6% of newborns had Ponderal index <2 and 1.4% had
Ponderal index >2.

e Maximum number of Newborns delivered were AGA 93.6%

e The mean Apgar score > 8 at 10 minutes was 96.8%

e Number of Newborn admitted i.e. Need for NICU care was
4.8%.

* In this study, significant correlation was found between the
Maternal BMI and Birth Weight of Newborns.

*  There was significant correlation found between the Maternal
BMI with Head circumference of the Newborns.

*  The association between Maternal BMI with Mode of delivery
was also found to be significant.

Conclusion and Recommendations

This was a Hospital-based study done in 500 pregnant women who
were coming for regular ANC visits at our Institute. It showed the
impact of regular ANC checkups on Neonatal outcome. We found
from our study that the frequency of preterm, LBW, SGA, IUGR
deliveries are reduced. Our study also showed if mothers were given
good care during pregnancy, maternal BMI also has significant effect
on Neonatal Anthropometry with improved birth weight, length and
Head circumference. Maternal BMI has significant association on
mode of delivery as well, as shown from our results. Newborns
requiring NICU care also reduces if the mothers attend ANC clinic
regularly and BMI is also improved during pregnancy.

This study “STUDY OF IMPACT MATERNAL BMI ON
NEONATAL OUTCOME” showed that the regular ANC visits
during the pregnancy has a good outcome. So, further multicentric
research with larger sample size is required to determine in general,
the impact of maternal BMI on neonatal outcome especially in
developing countries where low BMI is generally seen in women
of reproductive age groups.

References

1.  Who-World Health Organization (2008) Trends in Maternal
Mortality 1990-2008 World Health Organization. http://apps.who.
int/iris/bitstream/handle/10665/44423/9789241500265 eng.
pdf;jsessionid= 743AA70312DBC1575F2B15BFOBE6ECD
0?sequence=1.

2. United Nations Children’s Fund (2010) Levels & Trends in
Child Mortality Report 2010 Estimates Developed by the Un
Inter-agency Group for Child Mortality Estimation.http://www.
childinfo.org/files/Child_Mortality Report 2010.pdf. In. New
York.

3. Levels & Trends in Child Mortality Report 2012 Estimates
Developed by the Un Inter-agency Group for Child Mortality
Estimation. New York:

4. United Nations Children’s Fund; (2012) United Nations
Children’s Fund and WHO (2004) Low Birth Weight: Country,
regional and global estimates, INICEF, New York.

5. Mondal B (2000) Risk factors for low birth weight in Nepali

J Pediatr Neonatal Biol, 2018

Volume 3 | Issue 1 | 7 of 9



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

infants. Indian J of Paed 67: 477-482.

Villar J, Bellizan J (1982) The relative contribution of
prematurity and fetal growth retardation-low birth weight in
developing and developed societies. Am. J Obst Gyn 143: 793-8.
Taylor HG, Minich Nm, Klein N, Hack M (2004) Longitudinal
outcomes of very low birth weight: Neuropsychological
findings. J Int. Neuropsycho Soc 10: 149-163.

Hack M, Klein Nk, Taylor HG (1995) Long-tern developmental
outcomes of low birth infants. Future Child 5: 176-196.
Peacock JL, Bland JM, Anderson HR (1995) Preterm delivery:
Effects of socioeconomic factors, psychological stress, smoking,
alcohol, and caffeine. Bm 311: 531-535.

Horta BL, Victors CG, Menezes AM, Halpern R, Barros FC
(1997) Low birth weight, preterm births and intrauterine growth
retardation in relation to maternal smoking. Pediatric Perinatal
Epid 11: 140-151.

Rousham EK, Gracey M (2002) Factors affecting birth weight
of rural Australian Aborigines. Ann Human Bio 29: 363-372.
Bhutta ZA, Das JK, Rizvi A, Gaffey MF, Walker N, et al. (2013)
Lancet Nutrition Interventions Review Group; Maternal and
Child Nutrition Study Group. Lancet 382: 452-477.

Shah AH, Bilal R (2009) Body composition, its significance and
models for assessment. Pakistan Journal of Nutrition 8: 198-202.
Schieve LA, Cogswell ME, Scanlon KS, Perry G, Ferre C, et
al. (2000) Rosenberg D. Prepregnancy body mass index and
pregnancy weight gain: associations with preterm delivery.
The Nmihs Collaborative Study Group. Obstet Gynaecol 96:
194-200.

Abrams B, Selvin S (1995) maternal weight gain pattern and
birth weight. Obstet Gynaecol 86: 163-169

Institute of Medicine (1990) Nutrition during pregnancy.
Washington: National Academy of Sciences.

Sebire NJ, Jolly M, Harris JP, Wadsworth J, Joffe M, et al.
(2001) Maternal obesity and pregnancy outcome: a study of
287,213 pregnancies in London. Int J of obesity 25: 1175-1182.
Watkins ML, Rasmussen SA, Honein MA, Botto LD, Moore
CA (2003) Maternal obesity and risk for birth defects. Pediatrics
111: 1152-1158.

Waller DK, Shaw GM, Rasmussen SA, Hobbs CA, Canfield
MA, et al. (2007) National Birth Defects Prevention Study. Pre
pregnancy obesity as a risk factor for structural birth defects.
Arch Pediatr Adolesc Med 161: 745-750.

Stothard KJ, Tennant PW, Bell R, Rankin J (2009) Maternal
overweight and obesity and the risk of congenital anomalies:
a systematic review and meta- analysis. Jama 30: 636-650.
Sebire NJ, Jolly M, Harris JP, Regan L, Robinson S (2001) Is
maternal underweight really a risk factor for adverse pregnancy
outcome? A population based study in London. Bjog 102: 61-66.
Kramer MS (1987) Determinants of low birth weight:
methodological assessment and meta-analysis. Bull World
Health Organ 65: 663-737.

Kelly A, Kevany J, de Onis M, Shah Pmaa (1996) Who
collaborative study of maternal anthropometry and pregnancy
outcomes. Int J Gynaecol Obstet 53: 219-233.

Siega-Riz AM (1993) Adair LS. Biological determinants of
pregnancy weight gain in a Filipino population. AmJClinNutr
57:365-372.

Abrams B, Carmichael S, Selvin S (1995) Factors associated
with the pattern of maternal weight gain during pregnancy.
Obstet Gynecol 86: 170-176.

Chu SY, Bachman DJ, Callaghan WM, Whitlock EP, Dietz PM,

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.
44.

45.

46.

et al. (2008) Association between obesity during pregnancy and
increased use of health care. N Engl J Med 358: 1444-1453.
Who (2006) BMI classification”. Global Database on Body Mass
Index. http://apps.who.int/bmi/index.jsp?introPage=intro 3.
html.

Hulsey TC, Neal D, Bondo SC, Hulsey T, Newman R (2005)
Southern Medical Journal;” Maternal Pre pregnant Body Mass
Index and Weight Gain Related to Low Birth Weight in South
Carolina 98: 411-415

Barker DJ (2004) The developmental origins of adult disease.
J Amer CollINutr 23: 588-595.

Padilha PDC, Accioly E, Chagas C, Portela E, Da Silva
CL (2009) Birth weight variation according to maternal
characteristics and gestational weight gain in Brazilian women.
Nutr Hosp 24: 207-212.

S. Lumbanraja, D. Lutan, I. Usman (2013) Procedia - Social
and Behavioral Sciences 103: 647-656.

Zhang X, Mumford SL, Cnattingius S, Schisterman EF, Kramer
MS (2010) Reduced birth weight in short or primiparous
mothers: physiological or pathological? Br J Obstet Gynec
117: 1248-1254.

Witter FR, Luke B (1991) The effect of maternal height on birth
weight and birth length. Early Hum Dev 25: 181-186.

Peters TJ, Golding J, Butler NR, Fryer JG, Lawrence CJ, et
al. (1983) Plus ¢a change: Predictors of birth weights in two
national 90: 1040-1045.

Barker DJ, Gluckman PD, Godfrey KM, Harding JE, Owens
JA, et al.(1993) Fetal nutrition and cardiovascular disease in
adult life. Lancet 341: 938-941.

Baird J, Fisher D, Lucas P, Kleijnen J, Roberts H, et al.(2005)
Being big or growing fast: systematic review of size and growth
in infancy and later obesity. BMJ 331: 929.

Boney CM, Verma A, Tucker R, Vohr BR (2005) Metabolic
syndrome in childhood: association with birth weight, maternal
obesity, and gestational diabetes mellitus. Pediatrics 115: 290-
296.

Jarvis S, Glinianaia SV, Torrioli MG, Platt MJ, Miceli M, et al.
(2003) Cerebral palsy and intrauterine growth in single births:
European collaborative study. Lancet 362: 1106-1111.
Harder T, Rodekamp E, Schellong K, Dudenhausen JW,
Plagemann A (2007) Birth weight and subsequent risk of type
2 diabetes: a metaanalysis. Am JEpidemiol 165: 849-857.
Caulfield LE, Stoltzfus RJ, Witter FR (1998) Implications of
the Institute of Medicine weight gain recommendations for
preventing adverse pregnancy outcomes in black and white
women. Am J Public Health 88: 1168-1174.

World Health Organization (2005) Maternal mortality in Viet
Nam 2000-2001. Geneva.

UshaKiran, Clausen (2005) Demonstrated that decreased
maternal BMI is linked to higher risk at preterm birth and
lower birth weight.

Ghai essential paediatrics (2010) 7th Edition 768.

Chavarro JE, Rich-Edwards JW, Rosner BA, Willett WC (2006)
Iron intake and risk of ovulatory infertility. Obstetrics and
Gynecology 108: 1145-1152.

Ebisch IM, Thomas CM, Peters WH, Braat DD, Steegers-
Theunissen RP (2007) The importance offolate, zinc and
antioxidants in the pathogenesis and prevention subfertility.
Human Reproduction Update 13: 163-174.

Cetin I, Berti C, Calabrese S (2010) Role of micronutrients in the
periconceptional period. Human Reproduction Update 16: 80-95.

J Pediatr Neonatal Biol, 2018

Volume 3 | Issue 1 | 8 of 9



47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

Bloomfield FH, Oliver MH, Hawkins P, Holloway AC,
Campbell M, et al. (2004) Periconceptional under nutrition in
sheep accelerates maturation of the fetal hypothalamic-pituitary-
adrenal axis in late gestation. Endocrinology 145: 4278-4285.
McArdle HJ, Ashworth CJ (1999) Micronutrients in fetal
growthand development. British Medical Journal 55: 499-510.
Cetin I, Alvino G (2009) intrauterine growth restriction:
implications for placental metabolism and transport. Areview.
Placenta 30: S77-S82.

Lawn JE, Cousens S, Zupan J (2005) 4 million neonatal deaths:
When? Where? Why?. for the Lancet Neonatal Survival Steering
Team 365: 891-900.

Darmstadt GL, Bhutta ZA, Cousens S, Adam T, Walker N, et
al. (2005). Evidence-based, cost-effective interventions: how
many newborn babies can we save?. For the Lancet Neonatal
Survival Steering Team 365: 977-988.

P. Kalk, F. Guthmann, K. Krause, K. Relle, M. Godes, (2009)
Impact Of Maternal Body Mass Index On Neonatal Outcome,
Eur J Med Res 14: 216-222.

Erika Ota, Megumi Haruna, Motoi Suzuki, Dang Duc Anh, Le
Huu Tho, et al. (2011) Maternal body mass index and gestational
weight gain and their association with perinatal outcomes in
Vietnam Bulletin of the World Health Organization 89: 127-136.
Manadhar B, Osrin Shrestha JR, Manandhar DS, Costello AM
(2001) Anthropometry and blood hemoglobin status of women
in Makwanpur districts, Nepal. J Nep Med Assoc 40: 162-171.
S Upadhyay, RPB iccha, MTS herpa, R Shrestha, PP Panta
(2011) Association between maternal body mass index and the
birth weight of neonates, Nepal Med Coll J 13: 42-45.

Singh R, Lal MK (1995) Birth trends at BPKHS: a retrospective
study. ] NEP Med Assoc 33: 370-373.

Athukorala C, Rumbold AR, Willson KJ, Crowther C (2010)
The risk of adverse pregnancy outcomes in women who are
overweight or obese, BMC Pregnancy and Childbirth 10: 56.

58.

59.

60.

61.

62.

63.

64.

65.

66.

Emmanuel I Ugwuja, Emmanuel I Akubugwo, Onyechi
Obidoa, Ama U Ibiam (2010) Maternal BMI and pregnancy,
International Journal of Health Research 3: 71-78.

Samiran Bisai (MSc, PhD, MIPHA (India)) 1, 2 Original Article
Meena Godhia, Madhuri Nigudkar, Reema Desai (2012)
Associations between Maternal Nutritional Characteristics and
the Anthropometric Indices of Their Full-term and Pre-term
Newborns. Pakistan Journal of Nutrition 11: 343-349.
Takako Chiba, Satoko Ebina, Ikuo Kashiwakura (2013)
Influence of maternal body mass index on gestational weight
gain and birth weight: A comparison of parity, experimental
and therapeutic medicine 6: 293-298.

M Thame, RJ Wilks, N McFarlane-Anderson, FI Bennett, TE
Forrester (1997) Relationship between maternal nutritional
status and infant’s weight and body proportions at birth.
European Journal of Clinical Nutrition 51: 134-138.

Wieslaw Maciej Kanady (2007) Archives of perinatal medicine
13: 23- 26.

Landmann E, Reiss I, Misselwitz B, Gortner L (2006) Ponderal
index for discrimination between symmetric and asymmetric
growth restriction: percentiles for neonates from 30 weeks to 43
weeks of gestation. ] Matern Fetal Neonatal Med 19: 157-160.
Rebecka Kaplan-Sturk, Helena Akerud, Helena Volgsten, Lena
Hellstrdm- Westas, Eva Wiberg-Itzel, et al. (2013) Outcome of
deliveries in healthy but obese women: obesity and delivery
outcome, BMC Research Notes 6:50.

Alamgir Kabir, Rebecca D. Merrill, Abu Ahmed Shamim,
Rolf D. W. Klemn, Alain B. Labrique, et al. (2014) Canonical
Correlation Analysis of Infant’s Size at Birth and Maternal
Factors: A Study in Rural Northwest Bangladesh, Plos One
9:1-8.

Copyright: ©2018 Shanti Bhusan Mohanty. This is an open-access article
distributed under the terms of the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any
medium, provided the original author and source are credited.

J Pediatr Neonatal Biol, 2018

Volume 3 | Issue 1 |9 of 9



