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Abstract: Background & Objective: The maternal pre -pregnancy body mass index (BMI) and gestational weight gain (GWG) is
known to affect birth weight but their separate and joint associations with complications of pregnancy and delivery are unclear. The
increasing incidence of obesity among women worldwidel has become one of the most significant public health concerns. High
maternal body mass index (BMI) is related to adverse maternal pregnancy outcomes such as pre-eclampsia, eclampsia, Gestational
diabetes mellitus (GDM),pre- and post-term delivery, induction of labour, macrosomia, caesarean section, and postpartum
haemorrhage. While, low maternal body mass index is related to low birth weight baby, small for gestation, intrauterine growth
restriction(IUGR) and high incidence of NICU admission.. In 1990, the Institute of Medicine of the National Academies in the United
States suggested that maternal weight gain during pregnancy should be based on pre pregnancy BMI. In this study we aim to investigate
the association of first trimester BMI and GWG with maternal and perinatal outcome. Methodology: The present one year cross
sectional study was conducted in the Department of were enrolled in the study. In order to explore the relationship between maternal
first trimester Body Mass Index, GWG and their association with maternal and perinatal Obstetrics and Gynaecology, Guru Gobind
singh government hospital, Jamnagar . A total of 250pregnant women in first trimester of pregnancy outcomes, participants were
categorized into three groups based on their first trimester Body Mass Index. The data was analysed using Chi-square tests. Differences
were considered significant if p < 0.05. Results: Accounting for 56.2%. Primigravida and multigravida (43.8%) were equally
distributed.56.28% patients of the study were in normal BMI group, 34.4% patients had gained <10 kg weight during her pregnancy
period whereas rest had gained >10kg.In our study, 72.4% patients had vaginal delivery followed by 25.4% underwent caesarean
section. In our study, 72.72% low BMI patients had gained < 10 kg weight. Whereas, 27.27% gained >10 kg of weight during their
pregnancy.15.79% patients of low BMI group had preterm deliveries and 90.8% of overweight BMI patients had term
deliveries.Maximum patients of our study had vaginal deliveries as compared to caesarean section accounting 73.68% patients from Low
BMI group. While caesarean section were maximum in overweight BMI group. In this study, 77.2% neonates had >2.5kg birth
weight.22.8% of low BMI group mothers had low birth weight neonates. While 80.70% overweight mothers had >2.5 kg of birth weight
neonates.Out of 250 patients 98 patients had maternal complications with incidence of preeclampsia® and GDM(14) were higher in
overweight BMI group. 82 had perinatal complications. 3.6% neonates were IUGR, 2% neonates were macrosomia and 0.8% were
IUFD. Maximum IUGR (30) found in normal BMI patients and most macrosomia(11) found in overweight BMI patients. Among 150
mothers, majority of patients were in age group of 20-24 years were overweight BMI group and 12.34% were low BMI group out of 150
patients. Conclusions: The present revealed that an increased maternal BMI is associated with increased risk of adverse obstetric and
perinatal outcomes. These include increased risk of preeclampsia, GDM, fetal macrosomia. Low maternal BMI was associated with
IUGR, low birth weight, still birth and preterm deliveries.

Keywords: Body mass index (BMI), Gestational weight gain, Preeclampsia, Gestational diabetes, IUGR, Macrosomia, Stillbirth, Low
birth weight

body of literature suggested that GWG varied by maternal
characteristics.A large body of data links a high pre-
pregnancy BMI with a number of foetal and maternal
complications, including foetal death, preeclampsia,
gestational diabetes, macrosomia, and complicated
deliveries.Excessisive weight gain is associated with birth of
a small-for-gestational age (SGA) infant’>*"*® and preterm
birth, whereas high weight is associated with greater risks of
macrosomialcaesarean section, and excess postpartum

1. Introduction

Improving maternal and child health is one of the eight
Millennium Development Goals.1 However, to date, there
are still nearly one third of pregnancies being affected by
some type of maternal and perinatal complications
macrosomia, intra uterine growth restriction (IUGR) and
preterm  delivery.? Those pregnancy or delivery

complications results in about 650 deaths each year 2 and
over 40% of neonatal deaths®* As pointed in 2009 by the
Institute of Medicine (IOM) both excessive and inadequate
Gestational Weight Gain(GWG)were responsible for
complications during pregnancy and adverse birth outcomes,
such as Hypertensive disorders of pregnancy, gestational
diabetes mellitus(GDM), preterm delivery and perinatal
mortality. Maternal age, and race, parity and pre-pregnancy
BMI status were important predictors for predicting
cumulative weight gain during pregnancy. Although a large

weight retention.Maternal anthropometry differs across
populations. Women belonging to ethnic groups
characterized by a small size have been reported to gain less
weight on average during pregnancy than larger women. In
developing Asian countries, including India, women
generally have a lower BMI and/or smaller gestational
weight gain than in developed countries.

In 2009, the IOM released new guidelines for weight gain
during pregnancy. (Table 1)
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Table 2. Institute of Medicine (2009) guidelines on weight gain in pregnancy.

Pre-pregnancy

Pre-pregnancy BMI Total weight gain

Mean (range) rate of weight gain in

weight class (kg/m?) range (kg; Ibs) second and third trimesters (Ibs/week)*
Underweight <18.5 12.7-18.1 (28-40) 1.0 (1.0-1.3)
Normal 18.5-24.9 11.3-15.9 (25-35) 1.0 (0.8-1.0)
Overweight 25.0-29.9 6.8-11.3 (15-25) 0.6 (0.5-0.7)
Obese (all classes) >30.0 5.0-9.1 (11-20) 0.5 (0.4-0.6)

*Assumes a first-trimester weight gain of 0.5-2.0 kg (1.1-4.4 |bs).

The 2009 committees established this recommendation refer
to a large body of literatures; however, the appropriateness
of this recommendation was still controversial. Specifically,
the growth trajectories of GWG and its correlates were
unclear and the associations with pregnancy outcomes
needed more studies to evaluate and establish.

So far the literatures on the health impacts of GWG have
mainly focused on gestational diabetes, birth weight, and its
linkage with childhood obesity.>*#32 33| imited studies have
investigated the relationship between GWG and maternal
blood pressure changes during pregnancy, GDM and
preterm delivery. However, as hypertensive disorder is the
most common medical complication.Preterm delivery is the
leading cause of perinatal morbidity and mortality, so it is
critical to understand the role of GWG on those health
outcomes.Because of insufficient studies this research aims
to seek the relationship of maternal BMI, gestational weight
gain and their association with maternal and perinatal
outcomes.

2. Aims and Objectives

The primary objective of the present study was:To evaluate
the relationship of first trimester maternal body mass
index(BMI), gestational weight gain and their association
with maternal and perinatal outcomes.To Compare different
complications and their association with gestational weight
gain and BMI of the patients.

3. Methodology
Type of Study: Cross sectional study

Statistical Method used:

The data collected during the study period is presented in the
tabular form along with appropriate graphs and charts to
draw meaningful observations and interpretations. The
differences in statistical parameters for different outcomes of
pregnant women were tested statistically using appropriate
tests viz. Chi Square tests, t-test etc and the results are
present with p values < 0.05 considered statistically
significant.

BMI formula:

The BMI is equal to a person’s weight divided by their
height2. Itis calculated as-

BMI= (weight in kilograms/ Height in meters2)

Here we have merged overweight and obese BMI group
for statistical analysis purpose

e Underweight BMI : <18.5

e Normal BMI : 18.5-22.9

e Overweight BMI : >23

Inclusion Criteria

1) Singleton pregnancy

2) No pre-existing condition like HTN, DM, Cardiac
disease.

3) Pat taking first antenatal visit before 20 weeks of
gestation who gave consent with clear antenatal records
with measures of interest.

Exclusion Criteria

1) Women with known medical disorders like HTN DM,
Cardiac disorders

2) Pregnant women
contraindicated.

3) Women with multiple gestation and with foetuses with
congenital anomalies.

in  whom vaginal delivery was

All the pregnant women who satisfy the inclusion criteria
were taken as subjects for the study after taking written
informed consent from them. A complete history work up
and examination was done for the patient.

Weight was measured in labour room on the admission of
participants for delivery. Gestational weight gain was
calculated from the duration of first trimester or first visit
before20 weeks of gestation to the time of delivery.

Fetomaternal outcome was studied at the time of delivery

along with the following lines-

1) Type of delivery: spontaneous/ induced/ instrumental/
caesarean

2) If induction of labour done then indication of induction

3) If C- section done than indication of C- section

4) Maternal complication

5) Information of the baby- gestational age, time and date of
the birth, weight of the baby, resuscitation status,
APGAR score at 1 and 5 minutes, mortality.

4. Results

This study was carried out at department of obstetrics and
gynecology at G.G. G.Hospital ,Jamnagar. A total number of
250 women were included in this study were included in this
and their perinatal outcomes were studied.
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Table: Distribution of participants by age groups:

Age Number Percentage
<20 years 44 17.60%
20-24 years 162 64.80%
25-29 years 36 14.40%
>30 years 8 3.20%
Mean Age 22.16

Standard Deviation 3.13

Total 250

In our study distribution of participants according to age
groups is shown in above table. Majority of the patients
were in age group of 20-24 years (64.8%) followed by 25-29
years (14.4%). The mean age was 22.16 * 3.10.

Table: Distribution of participants by Gravida :

Gravida Number of Patients | Percentage of patients
Primi Gravida | 141 56.2%
Multi Gravida | 109 43.8%
Total 250 100%

Table: Distribution of participants by Period of gestation

[CATEGOR [CATEGOR
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NAME][CA
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NAME][CA
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In our 250 patients, majority of the participants were having
period of gestationbetween 37-40 weeks of period of
gestation which constitute 225 (90.8%) patients.

Taking gravida into consideration, we observed that there
were almost equal numbering primigravida 141 (56.2%) and
multigravida 109(43.8%%) in our study.

Table: Distribution of participants by BMI

BMI Number of Patients | Percentage of patients
<185 22 8.8%
18.5-22.9 171 68.4%
>23 57 22.8%
Total 250

In our study, we noted that maximum number of women
were in range between 18.5-22.9 BMI that is172 (68.8%)
followed by 57(23%) patients having BMI >23 and 22(9%)
patients having BMI <18.5.

Table: Distribution of participants by Gestational weight

gain
0,0 . . . <10
— L Gestational weight Gain kg, 34.40%
>10
kg, 65.60%
B<10kz B>10kg

In our study population around 34.4% i.e.86 participants had
a weight gain of <10 kg and 164( 65.6%) were having
gestational weight gain > 10kg. The mean weight gain was
11.02 + 2.641 Kgs.

Table: Distribution of participants by Mode of delivery:

Mode Of Delivery  |No Of Patients |Percentage Of Patients
Caesarean Emergency 41 16.3
Caesarean Elective 22 8.8
Vaginal Spontaneous 152 60.6
Vaginal Induced 27 10.8
Instrumental 08 3.2
Total 250 100

Taking mode of delivery into consideration, majority of the
women had vaginal delivery, accounting to about 152
Spontaneous  Vaginal  Delivery(61%) followed by
Emergency caesarean delivery in 41 (16.3%) and only
8(3.2%) women had an instrumental delivery.

Association Between weight

Gain and BMI
80.00% 72.72% 73.09% 75.43%
60.00%
40.00% 27%  26.90% 24 5608
20.00% I I
0.00% pMI<18.5 BMI18.5  BMI>23

22.9
m<10Kg m>10Kg

In our study of 250 patients, of the low BMI group i.e.>18.5,
approximately 73% of the patients had gained less than 10
Kg weight, while in high BMI group 75% of the patients had
gained >10 Kgs.
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Table 8: Association between BMI and period of gestation
Asspciation Of BMI with Period of Gestation

100.00% 91.88%

g000% 72.72% 77.19%

60.00%

40.00% 30

20.00% 13-; ) 3398.84% 75 03%

0.00% — -

>185 185229  >23

W<3Twks ©3740wks ©>40ws

In our study we observed 3(13.63%) of low BMI mothers
had preterm delivery. 44(77.19%) overweight BMI mothers
had term delivery between 37-40 weeks of period of
gestation. P value is 0.044 which is statistically significant.
Out of 250 participants, majority of our participants had
term delivery (90.8%).

Table 9: Association between BMI and Mode of delivery

Association between BMI and mode of
delivery

81.81%

* Column2 * Vagmal * Cassarean ® Instrumental * Column1

When association between BMI and mode of delivery was
taken into account, we Observed maximum mothers with
low BMI (81.81%) had vaginal delivery. Similarly,
58(66.08%) patients with normal BMI also had vaginal
delivery. Out of 57 Overweight BMI mothers, 29(42.10
%%) had vaginal and 20(15.78 %) had caesarean Delivery
but it was not statistically significant. Minimal participants
(8) were delivered by Instrumentation and most of these
(62.5%) belonged to high BMI group.

Table: Association between BMI and birth weight
82.45%

80.70%
w

In our study we observed that, in 171 mothers with normal
BMI, 138(80.70%) had neonatal birth weight >2.5kg and
only 33(19.29%) mothers had neonatal birth weight <2.5kg.
Out of 57 overweight and obese mothers, majority had
neonatal birth weight >2.5kg that is 46 (80.70%) whereas
not much difference in neonatal birth weight was noted in
low BMI mothers. P value being statistically significant.
(0.0001)

Table: Comparison of BMI groups with maternal
complications:

Variables <18.5 | 18.5-22.9 | >23 | Total
Pre-Eclampsia 2 11 12 25
GestationalHypertension 8 5 7 20
Anaemia 7 31 19 54
GDM/DM 1 0 7 8
Post Lscs Wound gap 1 0 3 4
Episiotomy Wound Gap 2 0 3 5
Infertility 1 0 5 6

When we compared BMI groups with maternal

complication, we observed that 12. Mothers who were
overweight BMI had preeclampsia.7 mothers with BM1>23
had GDM and mothers with anaemia and gestational
hypertension belonged to varying BMI groups which is
shown in above table. P wvalue is significant for
preeclampsia, GDM, wound Gap and Infertility. Thus,
mothers who had more BMI had more risk of preeclampsia,
GDM and wound gap.

Perinatal Outcomes: Among the neonatal complications,
9(3.6%) mothers had neonates which were IUGR, 5(2%)
mothers had neonates with macrosomia.

Table: Comparison of BMI groups with neonatal
complications :

Complications | <18.5 | 18.5-22.9 | >23 | Total
IUGR 4 3 2 9
Macrosomia 0 1 4 5
IUFD 1 0 1 2
Preterm Birth 3 4 1 8
Birth Asphyxia | 0 1 2 3
RDS 1 0 1 2

When maternal BMI was compared with neonatal
complications we found out that 3 mothers with normal BMI
and 4 mothers with low BMI had IUGR neonates. Only 4
overweight BMI mothers had neonates with macrosomia.
Also complications like birth asphyxia, RDS and IUFD were
almost equally distributed amongst the three groups.

Table: Comparison of neonatal complications(IUGR and
Macrosomia) with Gestational weight gain

Variables | <10Kg | >10 Kg | Total
IUGR 5 4 09
Macrosomia | 0 5 05

Mothers with weight gain of <10kg had more IUGR (12).
Similarly, mothers with gestational weight gain of >10kg
had more number of macrosomia (3). P value being
statistically significant.
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5. Discussion

In present study of 250 women, we studied association
between first trimester maternal BMI and gestational weight
gain with maternal and perinatal outcomes.

In our study the participant age ranged from 17-38 years,
the maximum number of patients that is 64.8% were in age
group of 20-24 years, followed by 14.4% participants below
30 years and 3.2%% above 30years. The mean age was
22.16. This is almost similar to study done by Anjana et al in
784 participants in 2012 which showed maximum number of
participants in age group 18-35years48. We observed that
number of primipara 56.2% and multigravida 43.8% were
almost same in our study participants. Studies done by
Shuchi et al and Daise et al included only participants who
were primigravida.®*,

In the present study, we noted that maximum number of
participants had a normal BMI range that is 68.4% followed
by 22.8% participants having BMI1>23 and 8.8% participants
having BMI <18.50. This was in accordance with Anjana et
al in which 52% had normal BMI range followed by
overweight BMI.

Similarly study done by S.Bhattacharya et al in 241
participants had 58% with normal BMI followed by
overweight BMI (22%). However, study by Sawant et al in
110 participants observed more number of Low BMI
participants(49%) as compared to normal and high BMI
group.

In our study of 250 participants, majority of mothers gained
weight of >10kg which constitute 65.6% as compared to
only 86(34.4%) participants who hadweightgainof<10kg.

In this study, period of gestation was term in maximum
number of participants that is 90.8% followed by 6% had
period of gestation more than 40 weeks and 3.2%
participants had period of gestation <37weeks.However, this
was in sharp contrast with Caughey AB et al who reported
more number of participants beyond 40weeks of gestation in
2004.59 Results of our study show higher rates of vaginal
delivery that is 72% followed by caesarean delivery in
24.8% participants and only 3.2% instrumental delivery.
Similar finding was noted by Sahu et al conducted in 380
women in 2007 having 38% caesarean delivery and 2 % by
instrumental delivery. Other studies by Pevzner et al, Jain et
al,Anjana et al also had similar observation"?***® In our
study we found majority of the participants with low BMI
who where having gestational weight gain<10kg that is
72.72% and 75.43% participants with overweight BMI had a
weight gain >10kg. There was significant correlation
between low BMI group and weight gain. P value being
statistically significant.(p=0.0011)Similar observation was
noted by EA Nohr et al and Nan Li et al in 2009 showing
significant association between gestational weight gain and
BM|.19,145

When we compared BMI with period of gestation, we
observed that 37.5% participants of low BMI group had
preterm delivery. P value being statistically significant in
low BMI group.Similar findings was noted by Sahu et al that

is 3.9% of preterm delivery in low BMI group and by
Ehrenberg et al in low BMI group.”*** It has also been
shown that overweight BMI women have poor uterine
contractility and poor response to oxytocin infusion.

We observed 81.81% of low BMI participants had vaginal
delivery followed by normal BMI group. Minimal
participants were delivered by Instrumentation, but most of
them belonged to high BMI group. Similar findings was
noted in study by Sahu et al that 50% patients from obese
underwent caesarean section and Jain P et al had 63%
patients from obese who underwent caesarean
section.”Increased maternal BMI did not increase the risk
preterm or postdate delivery in this study. These findings
were in contrast, Bhattacharya et al in 2007 found a two fold
increase in  preterm labour in the overweight
patients."**When association between maternal BMI and
neonatal birth weight was seen, we observed that 59.09% of
participants with low BMI delivered low birth weight
neonates and 80.07% of participants with overweight BMI
delivered neonates of >2.5kg. P value being statistically
significant. In prospective study by Jain et al, low birth
weight babies were present in 80% of underweight patients
49 and similar observation was obtained in study by Sebire
et al, Sahu et al and Bhattacharya et al.'*">1%

In our study of 250 participants, significant maternal
complication as outcomes were noted. When we tried to
compare BMI groups with maternal complications, mothers
with high BMI had more risk of preeclampsia, GDM in our
study, also those with normal BMI had lesser extent risk of
preeclampsia, GDM. Similar findings was studied by
Bhattacharya et al that found a 3 times higher risk of pre-
eclampsia in obese and a 7 times higher risk in morbidly
obese groupl45.In our study we found no significant
relation between anaemia and gestational hypertension with
any BMI group. However, Sahu et al observed that
underweight women were prone to anaemia whereas the
obese women had a tendency to develop GDM and
Hypertensive disorders. When an attempt was made to
compare BMI groups with neonatal complication in our
study, we found out that mothers with normal and low BMI
had more incidence of IUGR(p=0.0001) as compared to high
BMI. A study by Ehrenberg et al also showed higher
incidence of IUGR in normal and low BMI as compared to
high BMI groupl46. This is in contrast to findings by
Bhattacharya et al,Sahu et al and Daise et al who found no
specific relation between IUGR and any BMI group**%!**
Also increased maternal BMI was shown to increase the risk
of having neonatal macrosomia (p=0.0001) in our study.
Similar was noted by Ehrenberg et al and Kabiru et al***>3,
In prospective study by Jain et al, macrosomia was only
present in the overweight and obese category®.In our study,
when we compared gestational weight gain with neonatal
complication, we observed that mothers with weight gain of
<10kg had more IUGR .,.e 5 out of 9 (p=0.0001) and
mothers with gestational weight gain of >10kg had more
macrosomia(100%) (p=0.0001). P value being statistically
significant.
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6. Summary and Conclusions

The present study of 250 participants titled Majority of
participants were in age group of 20-24 years accounting for
64.8%.In our study, primigravida (56.2%) and multigravida
(43.8%) were equally distributed.68.4% participants of the
study were in normal BMI group followed by overweight
BMI group (22.8%) and 8.8% in low BMI group.Out of 250
participants 65.6% were gained > 10 kg weight during their
pregnancy period whereas the remaining participants 34.4%
had gained <10kg.In our study, maximum participants that is
90.8% had term delivery followed by 6% with postdates and
3.2% had preterm delivery. In our study, 71.4% participants
had vaginal delivery followed by 25.1% participants
underwent caesarean section. Instrumental deliveries were
minimal in our study i.e. 3.2%.In our study, 13.63% low
BMI participants had gained <10 kg weight. Whereas,
75.43% gained >10 kg of weight during their pregnancy. In
our study, 15.79% participants of low BMI group had
preterm deliveries and 91.22% of overweight BMI
participants had term deliveries. Maximum participants of
our study had vaginal deliveries as compared to caesarean
section. In this study, 77.2% neonates had >2.5kg birth
weight.59.09% of low BMI group mothers had low birth
weight neonates. While 80.07% overweight mothers had
>2.5 kg of birth weight neonates. Out of 250 participants,
123 had maternal complications. Incidence of preeclampsia
(25) and GDM/DM (8) were higher in overweight BMI
group. Out of 250 neonates 14 had perinatal complications.
3.6% neonates were IUGR, 2% neonates had macrosomia.
Maximum IUGR (4) found in low BMI patients and all
macrosomia (4) found in overweight BMI patients.

Our study shows that both extremes of maternal BMI are
associated with adverse obstetrics and perinatal outcomes.
Hence, ideally women in the reproductive age group should
be motivated to attain the prescribped BMI prior to
conception and this can be possible with appropriate
preconceptional counselling and a multidisciplinary
approach to incorporate the required life style changes and
dietary modification. The limitation of present study was its
relatively smaller sample size but a similar study with a
larger number of participants can be carried out to affirm our
findings.
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