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Abstract followed throughout pregnancy and delivery for any

Background: Increasing BMI in women poses maternal and fetal complications.

multiple threat of illness especially in the reproductive
age group impacting pregnancy. Pregnant women with
overweight and obesity are at a higher risk of
developing complications at all stages of the
physiological pregnancy.

Methods: The study was conducted among the
pregnant women attending the antenatal clinic in
Mahatma Gandhi Medical College and Hospital from
January 2023 to October 2023. A total 100
primigravida included. BMI was calculated on first

visit and in each trimester, all booked patient was

Results: (58.0%) of patients were with normal BMI,
(14.0%) were underweight, (22.0%) were overweight
and (6.0%) patients were obese. APH was seen in
(3.57%) cases in high BMI. PIH ws present in total 7
cases, (25.0%) cases belonged to high BMI grade.
Anemia was present in total 8 cases. GDM was present
in 11 cases, belonged to high BMI grade. PPH was
present in total 4 cases of high BMI. 4 cases of high
BMI had birth weight less than 2.5 kg and 24 cases
having more than 2.5 kg.
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Conclusions: There is importance of pre-pregnancy
counseling in maintaining weight of women during
pregnancy to avoid pregnancy maternal and fetal
outcomes.

Keywords: BMI, Maternal and fetal outcomes, maternal
nutrition

Introduction

The rapid rate of socio-economic development and
socio-cultural changes, changes in dietary pattern and
changes in lifestyle, increasing BMI has become a
healthcare burden to the nation. This increasing rate of
BMI has affected all age groups universally. It
causes major medical ailments like hypertension,
Diabetes, cardiovascular, neurovascular diseases,
arthritis and causes a lot of morbidity and mortality.
Obesity is defined as abnormal growth of adipose tissue
due to an enlargement of fat cell size (hypertrophic
obesity) or an increase in fat cell number (hyper plastic
obesity).Y According to the WHO, obesity is one of the
most common and most neglected public health
problems in both developing and developed countries.?
Globally 1 outof 6 adults is obese, Due to obesity nearly
2.8 million individuals die each year.® Studies from
different parts of India have provided evidence of the
rising prevalence of obesity.>” There is increase in
obesity in Indian women from 10.6% to 14.8% during
last decade in urban areas at the same time in rural area,
48.2% of pre-pregnant women are underweight.®°

There are various markers used to diagnose obesity like
Body Mass Index (BMI), waist circumference,
calculation of waist to hip circumference, measuring the
thickness of skin fold, techniques such as ultrasound and
biochemical markers like total cholesterol, triglyceride,
low density lipoproteins, high density lipoproteins etc.

BMI involves two factors i.e., height and weight,
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irrespective of age, gender, race, family history or sex. It
is calculated by dividing a person's body weight in
kilograms by their height in meters squared (weight [kg]
height [m]?) as shown below:

[Weight (kg) + height (m?)] = BMI”The BMI cutoffs are:
e Below 18.5 Underweight

e 18.6-24.9 Normal weight

e 25.0-29.9 Overweight

e 30 and greater Obese

e 40 and greater Morbid or extreme obesity

The risk for obesity related obstetric complications
appear to start from a BMI of about 21 kg/m?. Obese
and overweight females undergoing pregnancy and
child birth as calculated by maternal BMI will have
higher risk for significant antenatal, postpartum and
neonatal  complications.  Diabetes,  hypertensive
disorders including pre-eclampsia, postdate pregnancies,
caesarean sections, macrosomia, thrombo-embolism,
fetal deaths have all been associated with maternal
obesity.2%1®* There is linear relationship between
maternal obesity and fetal macrosomia.’* The women
who are overweight and obese have more chances to
require a caesarean section fordelivery.'>16

Materials and Methods

This is a Prospective study conducted in the Department
of Obstetrics and Gynecology, Mahatma Gandhi
Medical College and Hospital, Sitapura, Jaipur, from
January 2023 to October 2023.

Inclusion criteria

e Singleton pregnancy

e Primigravida

e Booked patients.

Exclusion criteria

e Patients not giving consent.

o Multifetal gestation
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e Patient with known medical complication like
diabetes mellitus, cardiac disease hypertension,
chronic renal disease and endocrinal dysfunctions,
pre-eclampsia, diabetes

mellitus and ASA>GRADE 2.

Consent was taken from all the patients who had

eclampsia, gestational

participated in the study. A total number of 100 cases
who attended antenatal checkup outpatient Department
of MGMCH were taken.

All the cases were primigravida and booked patient in
first trimester. They were selected based on inclusion
and exclusion criteria. BMI was calculated by
measuring height and weight ratioon first visit and in
each trimester, all booked patient in study group were
followed throughout pregnancy and delivery for any
maternal and fetal complications.

The data were analysed for the patients in the study:
Antenatal variables

Abortion, Preeclampsia, Gestational diabetes mellitus,

Oligohydramnios, Abruption placenta, Anaemia,
PROM

Intrapartum variables

Vaginal delivery, Caesarean section, Instrumental
delivery

Postpartum variables

PPH, Duration of  hospital stay, Wound

infection/gaping, Pyrexia, Lactational dysfunction
Neonatal variables

IUGR, Preterm, Macrosomia (>4 kg), Post-term, Still
birth, NICU Admission, Need for intubation.

Maternal outcomes

e Pregnancy induced hypertension

e Mode

(ventouse, forceps etc.), normal vaginal delivery

of Delivery- cesarean,instrumentation

e Preterm and Posterm delivery

©2025, IJIMACR

Gestational diabetes mellitus

Perinatal Outcomes

Low Birth Weight
APGAR score at 1 and 5 minute
Admission to NICU

Macrosomia

Valuation parameter

Patients were categorized according to first
trimesterBMI.
It was calculated by using formula = (weight in

kilograms/height in meters?)

The BMI cutoffs are

Below 18.5 Underweight
18.6-24.9 Normal weight
25.0-29.9 Overweight
30 and greater Obese

40 and greater Morbid or extreme obesity

Results
BMI

Table 1 shows distribution of cases according to BMI

group. 14 cases were in group I (<18.5). 58 cases were

in group 1l (18.51-24.99). 22 cases were in group Il
(25-29.99) and 6 cases were in group IV (>30). In the

study conducted by Tharihalli et al, in which 15%

cases were underweight,68% were normal, 12% were

overweight and 5% were obese.?’ Majority of the cases

were

from normal BMI group followed by

underweight patients. The probable reason being most

of the patients coming to our hospital were from lower

and lower middle class. In western countries 28%

women are overweight and 11% are in obese category,

according to RCOG.?% In this study we included these

28 cases were having BMI >25 means group 3 and

group 4 for study i.e., high BMI patients.
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Table 1:
| BEeEsE]
1 (<18.5) 14 (14.0 %)
11 (18.51-24.99) 58 (58.0%)
111 (25-29.99) 22 (22.0%)
IV (>30). 06 (6.0%)
Total 100 (100.0%)
Graph 1:

No. of cases for BMI Group (%)

IV (230).
6%

m|(<18.5)

W 11(18.51-24.99)
" 111(25-29.99)

m IV (230).

Table 2 shows distribution of cases according to age.
Most of the patients age group were 21-25 years
(50.0%) followed by 26-30 years (25.0%), 18-20 years
(14.3%) while only 10.7% cases were in the age group
>30 year. Similar observation were found by John et al
where only 4% females were in age group <24 years,
58% in 25-30 years, 38% in 31-35 years.°

Table 2: Distribution of cases according to age group

18-20 4 143
21-25 14 50.0
26-30 7 25.0
>30 3 10.7
Total 28 100

©2025, IJIMACR

Graph 2:

Percentage distribution of cases as per age group

"5
2630

Table 3: Distribution of cases according to occupation

House wife 9 33.33
Laborer 3 10.71
Sedentary 16 57.14
Total 28 100

In present study, maximum number of cases 57.14%
were sedentary, 10.71% cases were laborer and 33.33%
cases were housewives.

Graph 3:

u House wife
u Laborer

» Sedentary

Maternal Outcomes

According to maternal outcome in relation to BMI out
of 28 cases 1 from APH, 39.58% gestational diabetes
mellitus, 25% of PIH. Similar findings were reported by
Tharihalli and Thathagari.?? Obesity is known as one
important risk factor for pregnancy related hypertension
and preeclampsia. Frederick et al found that every 1
kg/m? increase in pre pregnancy BMI resulted in an 8%
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increased risk of preeclampsia (adjusted RR= 1.08; CI
= 1.05-1.11).2 Anemia was present in 8 cases of high
BMI, Preterm delivery was present in 5 cases.

Table 4: Distribution of cases according to maternal
outcome in relation to high BMI (kg/m?)

APH 1 03.57
PIH 7 25.00
Anaemia 8 28.57
Pre term 5 17.85
GDM 11 39.28
IUGR 6 21.42
PPH 4 14.28
Graph 4:

Percentage of maternal outcomes in High
BMI cases

mAPH
mPIH

B Anaemia
® Pre term
uGDM

B IUGR

= PPH

Table 5: Distribution of cases according to type of
Delivery for high maternal BMI

Type of Delivery Number of cases Percentage

Vaginal birth 10 3smn

LSCS 18 64.28

This shows as BMI increases baby birth weight increases
but chances of vaginal delivery decreases. In caesarean
deliveries, this trend also found. In this study, we also
found that maternal higher pre-pregnancy BMI and
excessive GWG were associated with caesarean
delivery. This may be that large size baby birth could
cause delivery complications, such as caesarean
delivery. This study observed that highest number of

women has undergone caesarean section in obese group

©2025, IJIMACR

(8 out of 9). This correlates with the study conducted by
Cedergren M.24.

Table 6: Distribution of cases according to APGAR
score in relation to high BMI.

<7 07 (25.0)

>7 21 (75.0)

According to Apgar score at 5 minutes, 25% cases had

their Apgar score <7 and 75% cases had >7.
Table 7: Distribution of cases according to birth weight

in relation to high maternal BMI

Birth weight Frequency Percentage
<25 4 14.28
=15 M §5.71

In present study, 14.28% babies had their birth weight
<2.5 and 85.71% babies had >2.5 kg birth weight for
high BMI patients.

Table 8: Distribution of cases according to fetal outcome
in relation to high BMI (kg/m?)

Fetal outcome Frequency Percentage
Macrosomia ] 1071

" Fetal distress 1 | 3928

" Convulsion [0 [ 000
B I |

admission 8 2837

Fetal distress was present in 11 cases while NICU
admission required in total 8 cases belonged to high
BMI grade Il and 1V respectively.

Table 9: Distribution of cases according to fetal outcome
(at birth and within 7 days) in high maternal BMI

(kg/m?)
Fetal outcome Frequency Percentage
At Birth | IUD |1 3.57
Still Birth 0 0
Within -Da}'sl Death 0 0
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Discussion

Obesity is one of the most common and most neglected
public health problems in both developing and
developed countries. Maternal nutritional status plays an
important role in weight gain which influence fetal
outcome. Maternal malnutrition is the most important
underlying determinant factor for adverse maternal and
fetal outcome. In this study out of 100 cases there were
28 (28.0%) of patients were with high BMI and Similar
observations were found by Tharihalli et al, in which
15% cases were underweight, 68% were normal, 12%
were overweight and 5% cases were obese.?® In present
study, maximum number of cases 57.14% were
sedentary, 10.71% cases were laborer and 33.33% cases
were housewives. In present study maternal outcome in
relation to BMI out of 28 cases 1 from APH, 39.58%
gestational diabetes mellitus, 25% of PIH. Tharihalli
and Thathagari in their study found similar
observation.? Out of total of 500 cases, the incidence of
PIH was highest in obese group (28%) and overweight
group (25%) compared to normal BMI group
(6.17%) and underweight group (2.6%). According to
type of delivery, 35.71% had vaginal birth and rest of
them had LSCS. According to Apgar score at 5 minutes,
25% cases had their Apgar score <7 and 75% cases
with >7 respectively. According to fetal outcome,
macrosomia was present in total 3 cases. Fetal distress
was present in 11 cases while NICU admission required
in total 8 cases belonged to high BMI grade 11l and IV
respectively. In present study, 14.28% babies had their
birth weight <2.5 and 85.71% babies had >2.5 kg birth
weight for high BMI patients.

Conclusion

Authors conclude that BMI plays major role in

maternal and perinatal outcome and high BMI had

©2025, IJIMACR

significant maternal and perinatal outcome. We
observed that as trimester advanced BMI is also
increased. In overweight and obese cases or in BMI
grade 3 and 4 also had maternal and fetal problems
during antinatal period, during labour and post partum
period. Patients suffered from more complications like
PIH, GDM, PROM, IUGR and PPH. We observed that
BMI grade 3 and 4 cases higher number of patients
developed diabetes and hypertension both these
patients delivered a macrosomic babies. In overweight
and obese patients mode of delivery was LSCS due to
macrosomic baby, hypertension and IUGR. Authors
conclude that there is in presence of pregnancy
counseling in maintaining weight of women during
pregnancy to avoid pregnancy complication and both
maternal and fetal outcome.
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