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ABSTRACT

Background: Obesity is an evolving risk factor in the modern day - a rising global epidemic reported to cause many
problems in the pregnant woman - causing ill effects to both the mother and the fetus. Managing the comorbidities
associated with obesity is a challenge in obstetric care.

Methods: This prospective observational cohort study was conducted at a tertiary care institute over a period of 2
years. 50 antenatal patients fulfilling the inclusion criteria were studied after taking informed consent. The various
maternal, fetal and neonatal outcomes were noted to examine the magnitude and significance of the effect of BMI.
Results: Obese women have a higher prevalence of infertility and are considered a high-risk state because pregnancy
is associated with a higher risk of pre-eclampsia, gestational diabetes mellitus, preterm labour, increased operative
and caesarean deliveries, post-partum haemorrhage, post-partum infectious morbidities and a higher incidence of
anesthetic and post-operative complications in these deliveries. Neonatal complications include congenital anomalies,
fetal macrosomia leading to birth injuries, preterm births and still births. Technical difficulties are faced by the
obstetricians while operating and by the anesthesiologists while induction.

Conclusions: Considering the adverse effects of obesity on pregnancy outcomes, pre-pregnancy counseling should be
done for all overweight and obese females planning conception signifying the negative impact of obesity on maternal
and fetal outcome.

Keywords: Body mass index, Diabetes mellitus, Gestational diabetes mellitus, Hypertension, Lower segment
caesarean section, Pregnancy induced hypertension

INTRODUCTION

In the present-day scenario, obesity is a worldwide
individual and public health issue because it contributes
to the development of several chronic diseases thereby
causing increased morbidity.! The obesity epidemic
affects all - including women of reproductive age group.?
Defined as pre-pregnancy BMI of >= 30, obesity among
women of reproductive age group is also reaching
epidemic proportions.

Compared with normal-weight women, obese women
have a higher prevalence of infertility. Once they
conceive, they are considered a high-risk state because
pregnancy is associated with a higher risk of pre-
eclampsia, gestational diabetes mellitus, preterm labour,
increased operative and caesarean deliveries, post-partum
haemorrhage, post-partum infectious morbidities and a
higher incidence of anaesthetic and post-operative
complications  in  these  deliveries.?  Neonatal
complications include congenital anomalies, fetal
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macrosomia leading to birth injuries, preterm births and
still births. Technical difficulties are faced by the
obstetricians  while  operating and by the
anaesthesiologists while induction.®

Obesity in pregnancy can also affect health later in life
for both mother and child. For women, these risks include
heart disease, diabetes mellitus and hypertension.
Children have a risk of future obesity, diabetes and heart
disease.*

Taking into consideration the epidemic of obesity, with
all its adverse long-term consequences, there is an
increasing need to promote counselling before, during
and after pregnancy on the role of diet and physical
activity in reproductive health.

METHODS

This prospective observational cohort study was
conducted at a tertiary care institute over a period of 2
years from October 2015 to September 2017 after
obtaining ethical clearance for the study from the
hospital’s ethics committee. 63 antenatal patients
fulfilling the inclusion criteria were studied after taking
informed consent. 13 patients who were lost to follow up
were excluded from the study.

All antenatal patients with BMI > 29.99 registered with
or referred to Obstetrics and Gynaecology Department of
the tertiary care institute were included in the study. BMI
was calculated based on either the pre-pregnancy weight
or weight in the 1t trimester and patients were enrolled in
the study in the 1 trimester.

Patients not willing to participate in the study, patients
with multifetal pregnancy and patients who failed to
follow up were excluded from the study.

All antenatal patients at their first booking visit in the 1%
trimester underwent measurement of height (using a fixed
meter scale) and weight (standard weighing machine).
BMI of every patient was calculated as weight in
kilograms divided by height in meters squared. Written
informed consent was taken from all women willing to
participate in the study.

Complete history, physical examination and relevant
investigations of the patient were documented at
registration. Periodic obstetric examination of each
member of group was done as per standard antenatal
protocol at every antenatal visit. The various maternal,
fetal and neonatal outcomes were noted to examine the
magnitude and significance of the effect of BMI.

Statistical analysis

In this study, all statistical analysis was performed by
using 10.0 wversion of statistical software SPSS.
Continuous variables were summarized by using
summary statistics (number of observations, mean and
standard deviation with range). Categorical values were
estimated by using frequencies and percentages. In this
study data associated with BMI and maternal age was
estimated by Student t test. For other parameters like
pregnancy losses, conception, prevalence of infertility,
comorbidities, duration of pregnancy, onset of labour,
mode of delivery Chi Square test was used. All values
were interpreted at 5% level of significance (95%
confidence interval).

RESULTS
In our study, the age of the cases ranged from 20 years -
38 years with majority of the cases - 44% belonging to

the age group of 25 years - 29 years (Table 1).

Table 1: Demographic data.

20 - 24 9 (18%)
25 - 29 22 (44%)
30-34 12 (24%)
35-39 7 (14%)

Table 2: BMI class distribution.

BMI class (%)
Class 1 29 (58%)
Class 2/3 21 (42%)

58% of the cases belonged to BMI class 1 and 42% of the
cases belonged to BMI class 2/3 (Table 2).

Table 3: Association between BMI class and previous pregnancy losses.

Class 1 29
Class 2/3 21

Abortions Still birth

No % No %
12 41.4 03 10.3
06 28.6 01 04.8
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In our study, abortions occurred in 41.4% of the Class 1 Our study showed a decrease in the number of
BMI cases compared to 28.6% of the Class 2/3 cases. spontaneous conceptions with increase in BMI (Table 4).
10.3% of the Class 1 BMI cases had still births compared With increasing BMI, the prevalence of infertility
to 4.8% of the Class 2/3 BMI cases (Table 3). This was increased from 3.4% in Class 1 BMI to 14.3% in Class
comparable to a study conducted by Lashen et al.? 2/3 BMI depicting a 2% lower fertility rate for every

kg/m? increase in BMI.

Table 4: Association between BMI classes and conception.

Conception

BMI class ?l,\? .:oFf)(;:)a = Spontaneous Infertility

_ No % No %
Class 1 29 28 96.6 01 03.4
Class 2/3 21 18 85.7 03 14.3

Table 5: Association between BMI classes and complications in pregnancies.

Pregnancies

No. of cases

BMI Class (N = 50 Complicated Uneventful

_ No % No %
Class 1 29 21 724 08 27.6
Class 2/3 21 17 81.0 04 19.0

Table 6: Association between BMI classes and comorbidities.

' BMI categor

Co-morbidities Class 1 (N =29) Class 2/3 (N = 21)
No % No %
PIH 17 58.6 10 47.6
HTN 02 06.9 01 04.8
GDM 03 10.3 04 19.0
Type 2 DM 04 13.8 02 09.5
Hypothyroidism 02 06.9 06 28.6
The rate of complications was 72.4% in Class 1 BMI Our study showed that PIH was present in 58.6% of Class
cases compared to 81% in the Class 2/3 BMI cases 1 BMI cases and 47.6% of Class 2/3 BMI cases (Table 6)
indicating an increase in the number of complicated which was similar to a study conducted in Karachi by
pregnancies with an increase in BMI (Table 5). Asim et al, demonstrating PIH in 41% of obese pregnant
women.® Chronic hypertension was present in 6.9% of
Our study showed a positive co-relation of complications Class 1 BMI cases and 4.8% of Class 2/3 BMI cases
and obesity in pregnancy (Table 5). (Table 6).

Table 7: Association between BMI classes and duration of pregnancy.

BMI class
Class 1 (N = 26)

Duration of pregnancy " Class 2/3 (N=21)

No % No %
Preterm 07 26.9 02 09.5
Postdatism 07 26.9 04 19.1
Our study showed that GDM was present in 10.3% of (Table 6). A similar study by Zachary et al showed that
Class 1 BMI cases and 19% of Class 2/3 BMI cases GDM was present in 9.7% of Class 1 and 18.7% of Class
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2/3 BMI obese pregnant women. 13.8% of Class 1 BMI
cases and 9.5% of Class 2/3 BMI cases were already
suffering from Type 2 diabetes mellitus when recruited in
the study (Table 6).

Our study showed the association of hypothyroidism in
6.9% of Class 1 BMI cases and a significantly higher
28.6% of Class 2/3 BMI cases (Table 6). A study

conducted by Cheng et al in 2015 showed 11.11%
prevalence of hypothyroidism in obese pregnant women.’

Our study showed an overall 22 % incidence of post-
datism with an incidence of 26.9% in Class 1 BMI cases
and 19.1% in Class 2/3 BMI cases (Table 7). Halloran et
al 8 published a study which showed a similar incidence
of postdatism (16.45%) in obese pregnant women.

Table 8: Association between BMI classes and onset of labour.

Class 1 (N = 26)

No %
Elective LSCS 08 30.8
Induced 11 42.3
Spontaneous 07 26.9

Class 2/3 (N = 21)

No %

07 33.3
06 28.6
08 38.1

Table 9: Association between BMI classes and mode of delivery.

Class 1 (N = 26)

No %
Normal vaginal 10 38.5
Operative 01 03.8
LSCS 15 57.7

Our study showed a 26.9% incidence of preterm labour in
Class 1 BMI cases (Table 7) in contrast to 5.54%
incidence shown by a study conducted by Cnattingius et
al, For class 2/3 BMI, the incidence of preterm labour
was 9.5% in our study (Table 7) which was comparable
t0 6.64% in the study by Cnattingius et al.®

Our study showed that 26.9% of the Class 1 BMI cases
and 38.1% of the Class 2/3 BMI cases had spontaneous
onset of labour and 42.3% of the Class 1 BMI cases and

Class 2/3 (N = 21)

No %

04 19.0
01 04.8
16 76.2

28.6% of the Class 2/3 BMI cases required induction of
labour (Table 8) in view of either medical co-morbidities
associated with obesity in pregnancy like PIH and GDM
or postdatism. This was comparable to another study 10
which showed that 30.4% of Class 1 BMI and 32.5% of
Class 2/3 BMI required induction.

Rest of the cases i.e. 30.8% of Class 1 BMI cases and a
slightly higher - 33.3% of Class 2/3 BMI cases were
planned for elective LSCS in view of obstetric indications
(Table 8).

Table 10: Association between BMI classes and intra-partum complications.

Class 1

N No
Failure of induction 11 04
Non — progress of labour 14 03
VBAC failure 05 03
Prolonged labour 14 01
Shoulder dystocia 11 02
Post-partum haemorrhage 26 03

Our study showed a declining trend of successful vaginal
delivery with increase in BMI - 38.5% in Class 1 BMI
cases and 19% in Class 2/3 BMI cases (Table 9).
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N Class 2/3

% No %

36.4 06 03 50.0
21.4 11 04 36.4
60.0 01 01 100.0
07.1 11 01 09.1
18.2 - - -
11.5 21 05 23.8

Our study showed a similar rate of operative vaginal
delivery in both the classes (Table 9). The retrospective
study in Missouri by Caughey et al carried out on obese
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pregnhant women showed similar results - 5.9% in Class 1
BMI and 5.5% in Class 2/3 BMI.1!

Our study showed a high rate of caesarean sections in
obese pregnant women (Table 9). The retrospective study
by Caughey et al, showed lower rates of caesarean
section in both the classes compared to our study - 33.3%
in Class 1 BMI and 42.8% in Class 2/3 BMI.*

In our study, failure of induction was seen in 36.4% of
Class 1 BMI cases and 50% of Class 2/3 BMI cases.
Also, 7.1% of Class 1 obese pregnant women and 9.1%
of Class 2/3 BMI cases experience prolonged duration of
labour (Table 10).

Our study showed increasing incidence of non-progress
of labour with increase in BMI - 21.4% in Class 1 BMI
and 36.4% in Class 2/3 BMI cases (Table 10).

Table 11: Association between BMI classes and intra operative complications.

Class 1 (N = 15)

No

Increased operating time and increased 03

duration of anaesthesia requirement

Class 2/3 (N = 16)
No %

09 56.3

Table 12: Association between BMI classes and puerperal complications.

Class 1 (N = 15)

Class 2/3 (N = 16)

No No %
Wound discharge 02 13.3 03 18.8
Wound gape 03 20.0 02 125

Class 1 (N = 26) Class 2/3 (N = 21)

No No %
Lactation failure 01 02 09.5

VBAC failure was observed in 60% of Class 1 BMI cases
and 100% of Class 2/3 BMI cases probably due to a very
small sample size (n=5) in our study. The overall
incidence of shoulder dystocia in our study was 18.2%
(Table 10).

In our study, post-partum haemorrhage was seen in
11.5% of Class 1 BMI cases and 23.8% of Class 2/3 BMI
cases (Table 10).

Our study showed an increase in the operating time
required for obese pregnant women during caesarean
sections and although the dose requirement of the
anaesthetic agents is less for obese pregnant women, the
duration for which anaesthesia is required increases
significantly due to prolonged operating time (Table 11).
A study showed that obese pregnant women have an
increased risk of dysfunctional labour and caesarean
section delivery as discussed above, which are associated
with increased requirements for anaesthesia. However,
they are also at higher risk of anaesthesia-related
morbidity.*?

Our study showed that overall 16% of obese pregnant
women experienced post-operative wound complications
- wound discharge / wound gape despite good antibiotic
coverage. Wound discharge was seen in 13.3% of Class 1
BMI cases and 18.8% of Class 2/3 BMI cases while
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wound gape was observed in 20% of Classl BMI and
12.5% of Class 2/3 BMI cases (Table 12).

Failure of lactation was seen in 3.8% of Class 1 obese
pregnant females and 9.5% of Class 2/3 obese pregnant
females in our study (Table 12).

DISCUSSION

Our study aimed to study the association of obesity with
the maternal and perinatal outcome. The outcomes were
compared among Class 1 obese (BMI 30 kg/m? - 34.99
kg/m?) and Class 2/3 obese (BMI =>35 kg/m?) pregnant
women to understand the effects of increase in BMI on
pregnancy outcome. The study concluded that obesity has
adverse effects on both maternal as well as fetal outcome
along with an increased association with medical
comorbidities.

The mean age of the study population was 28 years with
age ranging from 20 to 38 years and majority of the cases
belonged to the age group of 25 - 29 years. The average
weight gain was around 8-9 kg in both the BMI classes.

The rate of abortions in our study - 41.4% of the Class 1
BMI cases and 28.6% of the Class 2/3 cases was
comparable to a study conducted by Lashen et al.®
Infertility was observed in the study population — more in
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Class 2/3 BMI compared to Class 1 BMI. A 2% lower
fertility rate for every kg/m? increase in BMI was
observed which was similar to a study conducted by
Steeg et al, showing a 4% lower fertility rate for every
kg/m? increase in BMI.%3

Complications - maternal and fetal - were present in
majority of pregnancies in the study population - slightly
more in Class 2/3 BMI compared to Class 1 BMI.

The study also showed a positive association of obesity
with medical co-morbidities like pregnancy induced
hypertension, hypertension, gestational diabetes mellitus,
Type 2 diabetes mellitus and hypothyroidism. A meta-
analysis by Leddy et al showed an increased risk of
hypertensive disorders of pregnancy including pre-
eclampsia in obese pregnant women.* Several large
population studies have also shown that obese women are
two to three times more likely to develop preeclampsia
than their leaner counterparts.’* Based on meta-analysis
of literature by Chu et al, the risk of developing GDM is
about four and eight times higher among obese and
severely obese women respectively, compared with
normal-weight pregnant women.®

The study showed a declining trend of successful vaginal
delivery with increase in BMI similar to a study
published by Leddy et al, and a retrospective study in
Missouri by Caughey et al, which showed that chances of
successful vaginal delivery decrease progressively with
increase in BMI.#%* The study showed a low but similar
rate of operative vaginal delivery in both the classes and a
high rate of caesarean sections in obese pregnant women
similar to the retrospective study by Caughey et al.}* Both
the studies showed an increase in the rate of caesarean
sections with increase in BMI.

The study also showed a positive association of obesity
with intra-partum complications like failure of induction,
prolonged labour, non-progress of labour, failure of
VBAC, shoulder dystocia and post-partum haemorrhage.
The complications increased with increase in the classes
of obesity. Various factors that influence failure of
induction like nulliparity, prior vaginal delivery and high
birth weight babies were not taken into account in this
study. Hence, the failure rate in our study was higher
compared to a study carried out by Wolfe et al, where the
above confounding factors were taken into
consideration.’® Both the studies however showed an
increasing trend of induction failures with increase in
BMI. Our study showed that overall 8% of obese
pregnant women experience prolonged duration of labour
similar to a study by Norman et al, in which obese
women have a longer duration and slower progression of
the latent phase of labour.’® Also, for obese women, the
accelerated phase of labour does not begin until 6 cm of
dilation and it takes more time to reach the accelerated
phase of labour. Furthermore, this difference increases
with increasing obesity class. A review article published
by Fitzsimons et al showed a high rate of non-progress of
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labour in obese pregnant women12 similar to our study.
Our study showed an overall low success rate of 20% for
vaginal birth after caesarean section probably due to a
very small sample size (n=5) in our study while a study
by Durnwald et al, with a sample size of about 500 obese
pregnant women showed it to be 54.6%.%” However, both
the studies affirmed a positive association between
decreasing success rate for VBAC and increase in BMI.
Although fetal macrosomia is a risk factor for shoulder
dystocia, the absolute risk of a severe shoulder dystocia
associated with permanent impairment or death, remains
low.®® A study carried out in London highlighting the
adverse impact of obesity on intra-partum and perinatal
outcome showed a 47% incidence of mild PPH (500 -
1000 ml) and 14% incidence of major PPH (>1000 ml) in
obese pregnant women.®

The operating time and duration of anaesthesia required
was increased in the study population with significantly
increased duration of operating time and anaesthesia in
Class 2/3 compared to Class 1 cases.

Puerperal complications - wound discharge, wound gapes
and lactation failure was observed in a number of the
cases in the study population despite good antibiotic
coverage. This was quite high (10 times) when compared
to a study by Kiran et al, which showed a post-partum
wound infection rate of only 1.6%.%° The high rates in our
study might have been due to low socio-economic status
of the cases, poor nutritional status and the unhygienic
conditions of their homes. Another study by Sebire et al
showed a post-partum wound infection rate of 1.34% in
the obese population.?* Various studies have found a
relation between obesity and delayed onset of
lactogenesis.®

Incidence of macrosomia (birth weight > 4 kg) was more
in the study population. The NICU admissions observed
in the study population were mainly due to maternal co-
morbidities.

CONCLUSION

Considering the adverse effects of obesity on pregnancy
outcomes, pre-pregnancy counseling should be done for
all overweight and obese females planning conception
signifying the negative impact of obesity on maternal and
fetal outcome.
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