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Abstract

Background

Maternal obesity has become an epidemic that obstetricians manage daily. Obese
women not only face long-term chronic medical conditions but they are also at an
increased risk of developing maternal and neonatal adverse outcomes. In South Africa
the proportion of reproductive age women who are overweight or obese is around 75%.
This results in a large number of overweight or obese women requiring induction for

pregnancy related medical conditions.

Methods

This was a retrospective comparative study looking at all normal, overweight and obese
women who underwent induction of labour with oral misoprostol and their outcomes at
Rahima Moosa Mother and Child Hospital between 01 July 2017 to 31 October 2017.

Results

The study included 185 women. Thirty-eight women had a normal BMI, 61 were
overweight and 86 women were classified as obese. Of the medical conditions evaluated
in the study participants, only gestational hypertension (p=0.02) and gestational diabetes
(p=0.02) suggested a significant difference between the normal, overweight, obese
groups.

In this study there were only 11 cases of failed induction of labour (5.9%). Seven of the
11 (8.1%) were found to be in the obese group. A total of 56.8% (n=105) of participants
gave birth vaginally (NVD) and 43.2% (n=80) had a caesarean section performed. There
was no significant difference (p=0.22) seen between the different BMI categories and the
delivery outcomes observed. Seventeen babies were admitted to NICU, six in the obese
group, seven in the overweight group and four in the normal BMI group. There was no

statistical significant difference noted in the various BMI groups (p=0.19).



Conclusion
This study yielded a minimal difference between those who achieved normal vaginal

delivery and those who had caesarean section between normal, overweight and obese
women. Gestational hypertension and gestational diabetes were the only two conditions

yielding a statistically significant difference in all the three BMI groups.
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Chapter 1 Introduction

Obesity is a state of malnutrition with far reaching health consequences for men, women
and children. The degree of malnutrition can be quantified using the body mass index
(BMI), which takes into account a patient’s height and weight. A normal BMI is considered
to be within 20 to 24.9 kg/m?. Overweight is between 25 and 25.9 kg/m?. Obesity is
defined as having a BMI of 30 kg/m? or greater. Within the general category of obesity,
there are three classes of increasing BMI that reflect increasing health risk; lowest risk is
a BMI of 30 to 34.9 kg/m? (Class 1); medium risk is a BMI of 35.0- 39.9 kg/m? (Class 2)
and highest risk is a BMI of 40 kg/m? or greater (Class 3) (1).

1.1 Prevalence of Obesity

Obesity is a worldwide epidemic. The prevalence is found to be higher in wealthy
countries, but it is also seen to be increasing in developing countries, with severe
consequences (2). Pregnancy is a well-recognized obesity trigger (3). It is shown that
parous women have a higher incidence of obesity than nulliparous women (3). The
incidence of maternal obesity is increasing worldwide and is associated with short and
long-term complications for both mothers and babies during pregnancy, delivery and the
post-delivery period (2). The prevalence of women with Class Il and Class Ill BMI at any
point in pregnancy in the United Kingdom (UK) is 4.99% (4). More than half of all pregnant

women in the US are considered obese, with 8% being considered extremely obese (5).

Many developing countries are now experiencing a double burden of malnutrition
(underweight women) together with an increased incidence of maternal overweight and
obesity (2). The results of a systematic review and meta-analysis of 16 studies by Onubi
et al. on maternal obesity in Africa showed that the prevalence of obesity ranges between
6.5 and 50.7% (2). In addition, sub-Saharan Africa has the highest global neonatal
mortality rate and the slowest progress in reducing maternal mortality as set out in the
millennium development goals (2). Approximately, one in four maternal deaths result from

pre-existing medical conditions including obesity, hypertension and diabetes (2).



Studies conducted in Ghana, Egypt, Tanzania, and Nigeria using pre-pregnancy or first
trimester measurements suggest obesity prevalence between 9.0 and 17.9% (2). Those
using ‘booking dates’ (antenatal registration) imply 6.5 - 44%, while third trimester reports
indicate prevalence between 14.0 and 50.7% (2). The study by Adebami et al. done in
Nigeria, while not specifying gestational age, reported a prevalence of 17.8% (6). Two
other studies done in South Africa using ‘BMI adjusted for gestational age’ reported
obesity prevalence at 33.1 and 33.5%, respectively (2). The study with the highest

prevalence was measured among pregnant women scheduled for caesarean section (7).

A study by Koyanagi et al. assessing maternal obesity at booking in seven countries:
obesity prevalence was estimated as 6.5% in the Democratic Republic of Congo, up to
31.7% in Nigeria (8). Also, of note in the same study, maternal obesity (using BMI
measured in first trimester) increased from 2.4 to 7.3% over a nine year period in

Tanzania (2).

1.2 Obesity in pregnancy

Obesity in pregnancy has been shown to be associated with a longer gestation and a
significantly increased risk of post-term delivery, which contributes to the greater need for

induction of labour for prolonged pregnancy (9).

Maternal obesity increases the risk of a number of pregnancy complications (10). There
is an increased risk of hypertensive disorders during pregnancy, including preeclampsia,
with an odds ratio (OR) of between two and three (11). The risk increases linearly as BMI
increases (9). Maternal obesity is also associated with an increased risk of diabetes, both
pre-gestational and gestational diabetes mellitus (GDM). Compared with normal weight
women (BMI less than 25 kg/m?), a recent meta-analysis of 20 studies demonstrated that
the OR of developing GDM was 2.14 (95% ClI, 1.82-2.53), 3.56 (95% CI 3.05-4.21) and
8.56 (95% CIl 5.07-16.04) among overweight, obese, and severely obese women

respectively (10). These two conditions are more likely to require IOL for medical reasons.



There is study done in Canada in 2014 by Vinturache et al. on perinatal outcomes of term
infants of overweight and obese mothers (12). It explored the relationship between
outcomes such as infant birth weight, Apgar score, admission to neonatal intensive care
unit (NICU) and newborn duration of hospitalization compared to maternal BMI prior to
pregnancy (12). The study found that 10% of the infants were macrosomic, 1.5 % had a
low Apgar score (less than 7 at five minutes), 6% were admitted to intensive care and

96% were discharged within 48 hours after delivery (12).

A study by Usha Kiran et al. found babies born to women with BMI more than 30 kg/m?
appeared to be at an increased risk of birth trauma, more babies required admission to
the neonatal unit and were more likely to require assistance with feeding and
maintenance of body temperature (13). Problems associated with obesity (gestational

hypertension and diabetes) may lead to medically indicated preterm birth (1).

1.3 Challenges with BMI in Pregnancy

The body mass index (BMI, kg/m?) is currently the gold standard used to measure body
fatness. However, in our setting pregnancy-associated weight gain and oedema, as well
as late booking into antenatal care, throws into doubt the reliability of using the BMI to
assess nutritional status in pregnancy. Mid-upper arm circumference (MUAC) has been
used for many years to assess for malnutrition in children less than 5 years and several
studies have shown a correlation between MUAC and BMI in adults (14).

The MUAC is a much simpler anthropometric measure than the BMI and is much easier
to perform on a patient who is acutely unwell, bed bound or sedentary. An important
advantage of using MUAC as a measure of pregnancy weight is that there is minimal
change in the MUAC during pregnancy so as a result it may be a better indicator of pre-
pregnancy body fat and nutrition than BMI (14) .

It has been found that MUAC strongly correlates with BMI in pregnancy up to 30 weeks
of gestation. This was shown in women attending Metro West maternity services in the
Western Cape. It was also found that in low-resource settings, the simpler MUAC
measurement could reliably be substituted for BMI to assess nutritional status

(14).Induction of labour



1.4 Induction of Labour

Induction of labour is a relatively common obstetric procedure. In 2004 and 2005, one in
every five deliveries in the United Kingdom were as a result of induction (15). Induction
of labour is often necessary for obstetric and medical reasons including preeclampsia,
pre-gestational and gestational diabetes mellitus and postdates pregnancies. In the
absence of other obstetric or medical indications, obesity alone is not an indication for

induction of labour and a normal birth should be encouraged (15)

The NICE clinical guideline on inducing labour in 2008 found that, when labour was
induced using pharmacological methods (whether or not surgical induction was also
attempted), less than two thirds of women gave birth, with about 15% having instrumental
delivery and 22% having emergency caesarean sections. Induction of labour has a large
impact on the health of women and their babies and so needs to be clinically justified (15).

Induction of labour is associated with many obstetric complications, such as uterine
tachysystole, fetal decelerations and non-reassuring fetal heart rates patterns on
cardiotocography, meconium stained liquor, as well as an increased risk of uterine rupture
(16). Caesarean section is associated with an increase in maternal morbidity and
mortality. The greatest risk morbidities occur in women who have caesarean section after
prolonged labour or prolonged rupture of membranes. Although this holds true in women
of all weights, obese women in particular tend to have increased rates of complications
in this setting (16).

In a study on the effect of maternal obesity on the rate of failed induction of labour by
Wolfe et al. it was desired, given the risks associated with induction of labour, to quantify
the rate of failed induction by obesity class and to specifically stratify by nulliparity, history
of vaginal delivery, and fetal birthweight (16). This was done in order to be able to counsel
patients on the likelihood of success when induction of labour is recommended for obese
patients. The study demonstrated that obese women are twice as likely to experience a
failed induction when compared to women of normal weight. In addition, the degree of

obesity greatly affects the rate of failed induction with class Ill women who have a 2.89



adjusted odds ratio. The parity of the patient including the fetal weight also play an
important role in the prediction of the induction outcome. It was concluded in this study
that these finding were important in assisting the clinician in counselling obese women

regarding the likely outcomes of induction (16).

1.5 Methods of Induction of labour

Methods available for induction of labour include non-pharmacological cervical ripening,
mechanical modalities, surgical methods as well as pharmacological cervical ripening
methods (17). Pharmacological modalities include prostaglandins, misoprostol,
mifepristone, relaxin, and oxytocin. Prostaglandins act on the cervix to enable ripening by
a number of different mechanisms. They alter the extracellular ground substance of the
cervix, and PGE2 increases the activity of collagenase in the cervix. They cause an
increase in elastase, glycosaminoglycans, dermatan sulphate, and hyaluronic acid levels
in the cervix resulting in cervical ripening. A relaxation of cervical smooth muscle
facilitates dilatation. Prostaglandins allow for increase in intracellular calcium levels,
causing contraction of myometrial muscle. Risks associated with the use of
prostaglandins include uterine hyperstimulation and maternal side effects such as

nausea, vomiting, diarrhoea and fever (17).

Misoprostol is a synthetic prostaglandin E1 analogue that has found to be a safe and
inexpensive agent for cervical ripening although it is not labelled by the United States
Food and Drug Administration for the purpose (17). Clinical trials indicate that the optimal
dose and dosing interval is 25 mcg intravaginally every four to six hours (18). Higher
doses or shorter dosing intervals are associated with a higher incidence of side effects,
especially hyperstimulation syndrome, defined as contractions lasting longer than 90
seconds or more than five contractions in ten minutes. Risks also include tachysystole,
defined as six or more uterine contractions in ten minutes for two consecutive ten minute
periods, and hyper-systole, a single contraction of at least two minutes duration. Finally,
uterine rupture in women with previous caesarean is also a possible complication, limiting

its use to women who do not have a uterine scar (17).



The Cochrane reviewers concluded that the use of misoprostol resulted in an overall
lower incidence of caesarean section. In addition, there appears to be a higher incidence
of vaginal deliveries in 24 hours of application and a reduced need for oxytocin
augmentation (19). Additional review of the literature indicates that misoprostol is an
effective agent for cervical ripening (17).

The definition of failed induction of labour is controversial, there is a lack of a generally
accepted definition. In the teaching hospitals of the University of the Witwatersrand it is
defined as failure to establish labour after two cycles of oral misoprostol (20). Uterine
rupture, due to excessive uterine stimulation, at the time of induction is unusual but may

occur as a complication after induction of labour (15).

1.6 Maternal Obesity and induction of labour

Obese women are more likely to require induction and to have a failed induction of labour
(21). A high BMl is often associated with a decreased likelihood of spontaneous onset of
labour at term. This is due to several biological dysfunctions of labour that obese women
experience. The myometrium has decreased gap junction formation, decreased oxytocin
receptor expression, decreased myometrial action potential size and duration, and
lipotoxicity leading to increased reactive oxygen species. This results in reduced
contractility of the myometrium and abnormal uterine function in obese women. There is
also disrupted cervical ripening, altered placental preparation for labour,
oestrogen/progesterone signalling changes, and prostaglandin E2 insensitivity. There is

a decrease in normal spontaneous rupture of membranes (21).

A study by Ruhstaller in 2015 showed the rate of induction of labour rose steadily between
the 1990s and 2000s to a peak of 23.8% in 2010. In obese women this rate is significantly
increased and is positively correlated to the class of obesity. In class 1 obesity the
induction of labour rate is 30.4%, while 34.0% of women with class 3 obesity required an

induction of labour (22).



Obesity is associated with an increased rate of failed induction of labour requiring
caesarean delivery, specifically for nulliparous obese women. The odds ratio of failed
induction of labour is significantly higher among women with BMI greater than 30 kg/m?.
The rate of failure of induction also increases progressively with increased classes of
obesity. Women with class 1 and 2 obesity who underwent induction of labour required a
caesarean delivery 20.2% and 24.2% of the time, respectively, whereas women with a
BMI of 40 to 50 kg/m? had a failed induction rate of 31.6% and as high as 63.2% in women
with a BMI more than 60 kg/m? (22).

Together with the increased risk of failed of labour induction, other factors including
narrowing of the birth canal by increased maternal pelvic soft tissue, fetal macrosomia
and cephalopelvic disproportion increase the risk of caesarean and operative vaginal
delivery (23).

With such high rates of failure and significant consequences for both the mother and
infant providers would likely be interested in knowing if there are specific labour induction
agents or methods that are more likely to result in a vaginal delivery for an obese patient.
Unfortunately, there are only a few studies that have specifically compared the outcomes
of different induction methods for obese women. Misoprostol (PGE1) appears to be a
more effective induction agent than dinoprostone (PGEZ2) in obese women. There is also
a difference in the labour progression and medication requirements when comparing non-
obese to obese women who receive misoprostol (22). A study by Pevzner et al. in 2009
showed obese women take longer to deliver than non-obese women by up to four hours
for morbidly obese patients (24). Additionally, obese and morbidly obese women
receiving misoprostol had a higher rate of caesarean delivery for all indications, 29.8%
and 36.5%, respectively, than non-obese women receiving misoprostol, 21.3%. In
conjunction with having an increased rate of labour induction failure, obese women have

higher utilization of oxytocin than normal weight women (22).

With regards to prostaglandin induction of labour, the failure of induction and the need for
caesarean section occurs in 3.9% of obese class | and Il women and in 5.7% of women

with class Il obesity. In another study of Oral misoprostol for induction of labour the rate



was 20.2% and 24.2%, respectively. Also women with a BMI of 40-50 kg/m? had a failed
induction rate of 31.6% and women with a BMI of more than 60kg/m? presented an
induction of labour failure rate as high as 63.2%. These facts reveal a gap in the
knowledge about specific labour induction agents or methods more likely to result in
vaginal delivery in obese patients. It is thought that the volume of distribution for
administered prostaglandin or oxytocin is greater in obese women when compared to
lean women. As a result, obese women may need more oxytocin or prostaglandin to reach

the effective concentration in the body (25).

In a study, by Wolfe et al., on the effect of maternal obesity on the rate of failed induction
of labour, it was again demonstrated that obese women are twice as likely to experience
a failed induction when compared to women of normal weight. The parity of the patient
including the fetal weight was also shown to play an important role in the prediction of the
induction outcome. The findings of this study are important in assisting the clinician in

counselling of obese women regarding the likely success of induction (16).



Chapter 2 Aim and Objectives

2.1 Problem statement

Maternal obesity has become an epidemic that obstetricians manage daily. Obese
women not only face long-term chronic medical conditions but they are also at an

increased risk of developing maternal and neonatal adverse outcomes (21).

In South Africa the proportion of reproductive age women who are overweight or obese
is approximately 75% (26). This results in a large number of overweight or obese women
requiring induction for pregnancy related medical conditions. At the Rahima Moosa
Mother and Child Hospital, oral misoprostol is used for induction of labour at 20 mcg two
hourly for 12 doses per cycle over a 24 hour period. This mode of induction of labour is
cheap and effective. It is easily stored at room temperature with few systemic side effects.
The absence of local data looking at the effect of maternal obesity on induction of labour

necessitates this study.

2.2 Study Objectives

2.2.1. To describe the demographics of women undergoing induction of labour at Rahima
Moosa Mother and Child Hospital.

2.2.2 To describe maternal outcomes of induction of labour with oral misoprostol in normal

and overweight compared to obese women.

2.2.3 To describe neonatal outcomes of babies born to obese women after induction of

labour with oral misoprostol.



Chapter 3 Methods

3.1 Study Setting

Rahima Moosa Mother and Child Hospital (RMMCH) is a regional academic hospital
situated in Newclare, Johannesburg. Approximately 700 normal vaginal deliveries and
400 caesarean section deliveries are performed each month including both high and low
risk pregnancies. The hospital serves a population of approximately 200 000 people from
region A, B and C. These include: Midrand, Diepsloot, Randburg, Northcliff, Rosebank,
Parktown, Northgate and Roodepoort. This is an urban population, low to middle-income
therefore most are dependent on state health care services. The hospital receives
referrals from two midwife obstetric units (MOU’s) and 20 clinics. There are no secondary

hospitals within the region thus all high-risk pregnancies are referred to RMMCH.

Inductions are conducted in a separate room in the antenatal ward. It contains four beds,
thus only four patients are induced at any one point in time. This ensures that fetal
monitoring is performed adequately and these patients are assessed frequently
throughout the induction process. Inductions may also take place in a high care area for
high risk pregnancies (including severe pre-eclampsia, eclampsia). Patients who require

continuous fetal monitoring are induced in labour ward.

Protocols regarding induction of labour which have been drawn up by the Department of
Obstetrics and Gynaecology of the University of the Witwatersrand are followed at
RMMCH (Appendix B). Failed induction of labour is the inability to achieve the active
phase of labour according Banos et al. (27).

3.2 Study Design

This was a retrospective comparative study looking at all women who underwent

induction of labour with oral misoprostol and their outcomes.
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3.2.1 Study Population

The study included all women who underwent induction of labour with oral misoprostol at
Rahima Moosa Mother and Child Hospital between 01 July 2017 and 31 October 2017.

The sample size was that of convenience. Around eighteen women underwent induction
of labour per week, for a period of four months, and therefore a sample size of about 288

was expected.

3.2.2 Inclusion Criteria

All women who received oral misoprostol (200 mcg in 200mL water: given 20mL 2-hourly
orally for 12 doses or until labour starts) for induction of labour during the study period,
singleton pregnancies including live babies and intrauterine fetal deaths (IUFDs) were
included, at 37 to 41 weeks gestation, cephalic presentation, pre-labour rupture of

membranes. All high-risk pregnancies were also included.

3.2.3 Exclusion Criteria

Preterm inductions (less than 37 weeks) were excluded from the study. Induction of
labour using other forms of induction i.e. prandin gel (PGE2), bulb catheter, oxytocin,

artificial rupture of membranes (AROM) were also excluded.

3.3 Data Collection

There is no patient register kept for patients induced at RMMCH. Therefore, all records
of patients who delivered from the period 01 July 2017 — 31 October 2017 had to be
reviewed. This was achieved by obtaining the birth registry and pulling files from records
of all deliveries which occurred during the study period. Details of the neonatal outcomes
were retrieved from the maternal records and the neonatal registry. All data was captured
on a data sheet (Appendix A) under the following categories: maternal characteristics,

outcomes of induction of labour, delivery outcomes and neonatal outcomes.

11



3.4 Data Analysis

All data was captured from data sheets using Redcap and then exported to Microsoft
Excel. Stata 11 software was used for statistical analysis. Continuous data were tested
for normality. Where applicable the data are presented as means and standard
deviations. Categorical data are presented as proportions and frequencies. The Chi-
squared test was used to assess the relationship between categorical variables. A 95%
confidence interval was used to analyze all data. A p-value of less than 0.05 was deemed

significant.

3.5 Definitions

The Body Mass Index (BMI) was classified according to WHO guidelines and was
determined and interpreted as follows:

Below 18.5 kg/ m? = Underweight; 18.5-24.9 kg/ m? = Normal weight; 25.0-29.9 kg/ m? =
Overweight; Greater than 30.0 kg/ m? = Obese.

3.6 Ethics Approval

The research protocol was submitted and approved by the University of Witwatersrand’s
Human Research Ethics committee (M180327) (Appendix C) and institutional approval
was obtained from the CEO of Rahima Moosa Mother and Child Hospital.

3.7 Funding

Costs for the study were minimal as the study was a retrospective study. Costs included

stationery and printing costs which were covered by the principal investigator.

12



Chapter 4 RESULTS
4.1 Sample Size

There were 4203 deliveries in total, 3080 files were found and 1128 files were not found.
Of the 3080 patient records found, 271 patients were induced with oral misoprostol. A
total of 89 patients were excluded as they did not fit the inclusion criteria. A final total of
189 patients were analyzed.

A total of 271 patient records were reviewed that were induced with oral misoprostol
during the period from 01 July 2017 — 31 October 2017. However, a total of 86 (31.7%)
patients had to be excluded. Of the patients excluded: 57 patients were excluded due to
no height being recorded on the antenatal card; 9 patients were excluded due to the
concurrent use of prandin gel and oral misoprostol; 12 patients went into spontaneous
labour prior induction with oral misoprostol; 3 patients were less that of 37 weeks of
gestation; 1 patient had received misoprostol concurrent with a catheter bulb for IOL, and

4 patients were classified as having an underweight BMI.

4.2 Summary of medical characteristics of participants

A total of 185 women were therefore included in this study: 38 women were classified
with a normal BMI, 61 women were overweight, and 86 women were obese. Figure 4.1

shows the BMI categories of all the current study participants.
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Figure 4.1 Categories amongst the study participants (N=185)

Table 4.1 below provides a summary of the demographics and medical data collected
from all the study participants as represented on their antenatal cards. Participants were
predominantly African (n=162) 87.6%, with the least prevalent races being Asian,
Caucasian and Indian (n=4) 2.2% respectively. The age range of the study participants
was 15 to 43 years with a median age of 28 years. Obese patients were the eldest
category of patients in the study with a mean age of 30.3 years (SD = 6.2 years) and the
youngest were the normal BMI category with 25.7 years (SD = 5.2 years).

Almost all women (n=183) 98.9% were booked at the antenatal clinic (ANC) with the
gestational age booking range of 5 to 38 weeks. A majority of the women used dates
(n=115) 62.2% to determine gestational age, followed by booking palpation (n=65) 35.1%;
with a minority (n=5) 2.7% of women using sonar (both early and late).
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At the time of booking most women had a median maternal weight was 76kg, median

maternal height of 160cm, and median BMI was 29.6 kg/m?.

Table 4.1 General characteristics of the study participants (N=185)

Characteristics Normal Overweight | Obese Total p-
BMI 18.5- BMI 25.0- BMI 2 than N=185 value
249 kg/ m? | 29.9 kg/ m? | 30.0 kg/ m? | (100%)
n= 38 n=61 n= 86
(20.5%) (33.0%) (46.5%)
Age (years)
Mean (standard deviation) 25.7 (5.2) 26.3 (6.0) 30.3(6.2) 28.0 (6.3) 0.001
Ethnicity
1 African 32 (84.2%) | 54 (88.5%) 76 (88.3%) | 162 (87.6%)
1 Asian 0 (0%) 1 (1.6%) 3 (3.5%) 4 (2.2%) 0.55
1 Caucasian 1 (2.6%) 1 (1.6%) 2 (2.3%) 4 (2.2%)
1 Coloured 4 (10.5%) | 4 (6.6%) 3 (3.5%) 11 (5.9%)
1 Indian 1 (2.6%) 1 (1.6%) 2 (2.3%) 4 (2.2%)
Gestational age at booking
(weeks)
Mean (standard deviation) 19.1 (7.8) 19.7 (8.1) 20.4 (8.0) 19.9 (8.1) 0.63
Maternal weight at booking
(kg) 55.3(7.0) | 70.2(7.2) 90.1(13.2) | 76.4 (17.3) 0.001
Mean (standard deviation)
Maternal height at booking
(cm) 158.8 (7.0) | 159.5 (6.3) 158.4 (7.1) | 158.9 (6.8) 0.70
Mean (standard deviation)
BMI at booking (value)
Mean (standard deviation) 22.9 (6.9) 27.5(1.6) 35.9 (5.0) 30.5(7.2) 0.001
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The medical conditions of patients as reported on the antenatal card, or prior to induction
of labour in the patient file, are presented in table 4.2. No patients reported cardiac issues.
Approximately one third (n=63) 34.1% of the study participants reported that they were
suffering from any of the listed medical conditions. Within these 63 study participants
(obese: n=42; overweight: n=15; normal: n=6), the most prevalent reported medical
condition was gestational hypertension (n=24) 38.1%, preeclampsia (n=16) 24.4% and
chronic hypertension (n=11) 17.5%. Gestational hypertension (n=17) 40.5%, gestational
diabetes (n=9) 21.4%, preeclampsia and chronic hypertension (n=8) 19.0% respectively
were the most prevalent conditions listed by the affected 42 obese patients. Overweight
patients (n=15) suffered mostly with gestational hypertension (n=6) 40.0% and
preeclampsia (n=4) 26.7%, and chronic hypertension (n=3) 20.0% whilst patients with
normal BMI (n=6) reported that they suffered mostly from preeclampsia (n=4) 66.7%.

Of the medical conditions evaluated, only gestational hypertension (p=0.02) and

gestational diabetes (p=0.02) suggested an association between medical condition and
BMI group.
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Table 4.2 Medical conditions of patients recorded on the
identified prior to the induction of labour (N=185)

antenatal card and

Medical Indications Normal Overweight | Obese Total P value

BMI 18.5- BMI 25.0- BMI 2 than N=185 B

249 kg/ m? | 29.9 kg/m? | 30.0 kg/ m? | (100%)

n= 38 n=61 n= 86

(20.5%) (33.0%) (46.5%)
Chronic Hypertension 0 (0%) 3 (4.9%) 8 (9.3%) 11 (5.9%) 0.11
Epilepsy 0 (0%) 0 (0%) 1 (1.1%) 1 (0.5%) 0.56
Gestational Diabetes 0 (0%) 1(1.6%) 9 (10.5%) 10 (5.4%) 0.02
Gestational Hypertension 1 (2.6%) 6 (9.8%) 17 (19.8%) 24 (13.0%) 0.02
Preeclampsia 4 (10.5%) 4 (6.6%) 8 (9.3%) 16 (8.6%) 0.67
Pregestational Diabetes 0 (0%) 0 (0%) 1(1.1%) 1 (0.5%) 0.56
Other’ 1 (2.6%) 2 (3.3%) 4 (2.3%) 7 (3.8%) 0.92
None 32 (84.2%) | 46 (75.4%) 44 (51.2%) | 122 (65.9%) | <0.001

*- Listed other conditions by patients: Normal BMI=hypothyroidism (n=1); Overweight BMI = HELLP
(n=1) and previous DVT (n=1); Obese BMI = RVD (n=1), APLS (n=1), HELLP (n=1), Diabetes Type Il
(n=1)

B — certain instances more than one medical condition may have been listed by a participant and
recorded.

At the time of attendance to the antenatal clinic, women were subjected to a panel of
blood analyte profile testing which included: haemoglobin levels, Rhesus factor, Syphilis
and HIV testing. The mean haemoglobin level of all patients was 12.0 g/dl (SD = 1.5 g/dl).
Overall obese BMI category of women had haemoglobin levels of 12.2 g/dl (SD = 1.5
g/dl), overweight BMI was 12.0 g/dl (SD = 1.4g/dl), and the normal BMI category was 11.6
g/dl (SD = 1.6 g/dl). A majority of the women (n=184) 97.3% had a positive blood Rhesus
factor. Only (n=3) 1.6% of the women tested positive for syphilis but (n=34) 18.3% tested
positive for HIV. Of the HIV positive women, only one patient reported they were not on
antiretroviral therapy. A majority (n=27) 79.4% of the HIV positive women were on
efavirenz (600 mg) + emitrictabine (200 mg) + tenofovir (300 mg) which is a Fixed Dose

Combination preparation (FDC). The profile of the outcomes of the blood test results of
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all participants within their respective BMI categories is provided in Figure 4.2.
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Figure 4.2 Profile of blood analyte testing of study participants (N=185)

4.3 Indications for Induction of Labour (IOL)

All women had oral misoprostol administered to induce labour. Table 4.3 highlights the
number of maternal, fetal and combination (maternal and fetal) indications by participants.
Less than 10% of women (in all BMI categories) had both maternal and fetal indications.
Overall no notable differences were seen in the proportion of fetal indications seen in
particular BMI categories of women, however two thirds of the normal BMI category
highlighted women who had fetal indications.

18



Table 4.3 All indications of induction of labour (N=185)

Indications of induction of | Normal Overweight | Obese Total
labour BMI 18.5- BMI 25.0- BMI 2 than | n=185 (100%)

249 kg/ m? | 29.9 kg/ 30.0 kg/

n=38 m? m?

(20.5%) n=61 n= 86

(33.0%) (46.5%)

Maternal 14 (36.8%) 29 (47.5%) | 42 (48.8%) | 85 (45.9%)
Fetal 23 (60.5%) 29 (47.5%) | 36 (41.9%) | 88 (476%)
Maternal and fetal 1 (2.6%) 3 (4.9%) 8 (9.3%) 12 (6.5%)

4.3.1 Maternal indications

Of the 85 (45.9%) women who presented with maternal only indications for 10L; 49

women (57.6%) presented with a medical condition, and 36 women (43.3%) presented

with prelabour rupture of membranes.

Table 4.4 highlights the proportion of women who experienced 10 different maternal

indications in all respective BMI categories. Reviewing each BMI category, women were

found to mostly suffer from preeclampsia (n=4) 66.7% within the normal BMI category;

and gestational hypertension (n=4) 33.3% in the overweight category and (n=13) 41.9%

obese categories. No issues relating to cardiac disease were noted in any patients.
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Table 4.4 Maternal indication for induction of labour (medical condition) (n=49)

Medical condition of mothers | Normal Overweight Obese Total
who were induced BMI 18.5-24.9 | BMI 25.0-29.9 | BMI 2 than 30.0 | n=49 (100%)*

kg/ m2 kg/ m2 kg/ m2

n=6(12.2%) | n=12(24.5%) | n=31

(63.3%)

APLS 0 (0%) 0 (0%) 1 (3.2%) 1 (2.0%)
Chronic Hypertension 0 (0%) 3 (25%) 6 (19.4%) 9 (18.4%)
Epilepsy 0 (0%) 0 (0%) 1 (3.2%) 1 (2.0%)
Gestational Diabetes 0 (0%) 1 (8.3%) 6 (19.4%) 7 (14.3%)
Gestational Hypertension 1 (16.7%) 4 (33.3%) 13 (41.9%) 18 (36.7%)
Hypothyroidism 1 (16.7%) 0 (0%) 0 (0%) 1(2.0%)
Preeclampsia 4 (66.7%) 3 (25%) 6 (19.4%) 13 (26.5%)
Pregestational Diabetes 0 (0%) 0 (0%) 1 (3.2%) 1(2.0%)
Previous DVT 0 (0%) 1 (8.3%) 0 (0%) 1 (2.0%)

* in certain instances, one patient may have experienced more than one type of medical condition.

4.3.2 Fetal indications

There were a total of four primary fetal indications noted i.e. Fetal Macrosomia,

Oligiohydramnios, IUGR and post-dates, in the study population (refer to table 4.5).

There a further six minor indications noted in some women and listed under the “other”

category. A total of (n=17) 19.3% of the study population experienced a fetal indication

other than post-dates and no cases of macrosomia were noted.

A Fishers exact test was applied to test for any significant association between the fetal

indicator variable and BMI categories (excluding IUGR and Macrosomia variables which

had no recorded data). No significant association between the remaining variables and

the various BMI categories (p=0.46).
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Table 4.5 Fetal indications for induction of labour (n=88)

Fetal indications Normal Overweight | Obese Total P value
BMI 18.5-24.9 BMI 25.0- BMI 2 than | n=88 (100%)
kg/ m2 29.9 kg/ 30.0 kg/ m?
n=23(26.1%) | m?2 n= 36
n=29 (40.9%)
(33.0%)
IUGR 0 (0%) 1 (3.4%) 0 (0%) 1 (1.1%) 0.16
Oliogohydramnios 0 (0%) 2 (6.9%) 1(2.8%) 3 (3.4%) 0.38
Post Dates 21 (91.3%) 20 (69.0%) | 30(83.3%) | 71(80.7%) | 0.18
Other* 2 (8.7%) 6 (20.7%) | 5 (13.9%) 13 (14.8%) | 0.75

* Fetal Indications Other category ~ Normal: Previous IUFD (n=2); Overweight: Polyhydramnios

(n=1), reduced fetal movement (n=2), and previous IUFD (n=3); Obese: Fetal Tachycardia (n=1), APH

at term (n=1), IUFD (n=3).

4.3.3 Maternal and Fetal indications

There were a total of 11 women who had both maternal and fetal indications for IOL (i.e.

6 different indications). There was 1 patient, with a normal BMI, who suffered from

scoliosis and the indication for induction was post-dates. The remaining 91.7% of these

women [overweight (n=3) and obese (n= 7) BMI category of women] had a medical

condition as an indication for IOL. These women also had a variety of fetal indications as

well and are represented in figure 4.3.
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Figure 4.3 Fetal indications in women who experienced both maternal and fetal
indications for IOL (n=11)

* JUGR = intrauterine growth retardation; IUFD=intrauterine fetal demise

4.4 Outcomes of Induction of labour (IOL)

Table 4.6 highlights the outcomes of induction of labour (IOL) in the study group. The

median Bishop score for all women was 4 (inter-quartile range [IQR]: 2 — 5).

The minority of the women were in labour for more than 25 hours (n=38) 20% or not in
labor at all (n=36) 19.5%. There was no significant statistical association between the
amount of time taken to achieve labour between the various BMI classes of women
(p=0.58).

No more than two cycles of Misoprostol were administered to women and the majority of

women did not have a failed induction.
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Table 4.6 Outcomes of induction of labour (N=185)

Characteristics Normal Overweight | Obese Total p-value
BMI 18.5-24.9 BMI 25.0- BMI 2 than | N=185
kg/ m? 29.9 kg/ m? | 30.0 kg/ (100%)
n=38(20.1%) | n=61 m2
(32.3%) n=86
(45.5%)
Bishop score
Median (inter-quartile range) 4 (3-6) 4 (3-5) 3 (2-4.8) 4(2-5) 0.02
Number of cycles of oral
misoprostol
1 One 35 (92.1%) 57 (93.4%) | 76 (88.4%) | 168 (90.8%) | 0.62
7 Two 3 (7.9%) 4 (6.6%) 10 (11.6%) | 17 (9.2%)
In labour:
1 Notin labour 7(18.4%) 9 (14.8%) 20 (23.3%) | 36 (19.5%) 0.58
24 hours or less 23 (60.5%) 39 (63.9%) | 49 (57.0%) | 111 (60.0%)
{ 25-48 hours 6 (15.8%) 9 (14.8%) 10 (11.6%) | 25 (13.5%)
9 49 -72 hours 2 (5.3%) 2 (3.3%) 2 (2.3%) 6 (3.2%)
1 Above 72 hours 0 (0%) 2 (3.3%) 5 (5.8%) 7 (3.8%)
Failed induction
1 No 37 (97.4%) 58 (95.1%) | 79 (91.2%) | 174 (94.1%) | 0.41
1 Yes 1 (2.6%) 3 (4.9%) 7 (8.1%) 11 (5.9%)

4.5 Delivery outcomes

The delivery outcomes of the women were tabulated and presented in table 4.7. There

was no significant difference (p=0.22) seen between the different BMI categories and the

delivery outcomes observed.

23




Table 4.7 Delivery outcomes of study participants (N=185)

Caesarean section

12 (31.6%)

30 (49.2%)

38 (44.2%)

80 (43.2%)

Delivery outcome Normal Overweight | Obese Total P value
BMI 18.5- BMI 25.0- BMI 2 than N=185 (100%)
249 kg/ m2 | 29.9 kg/m? | 30.0 kg/ m?
n= 38 n=61 n= 86
(20.1%) (32.3%) (45.5%)
Normal Vaginal Delivery 26 (68.4%) | 31 (50.8%) 48 (55.8%) 105 (56.8%) 0.22

Only 8 cases (67.6%) of post-partum Hemorrhage (PPH) were found as a complication

of delivery with only 4 women being provided with blood products (refer to Table 4.8).

Table 4.8 Cases of Post-partum hemorrhage in study participants (n=12)

Post-partum Hemorrhage (PPH) Normal Overweight Obese Total
BMI 18.5-24.9 | BMI 25.0-29.9 | BMI 2 than n=12 (100%)
kg/ m2 kg/ m2 30.0 kg/ m?
n=3 (25 %) n=5 (41.6%) n=4 (33.3%)
PPH post NVD 1 (33.3%) 2 (40%) 2 (50%) 5 (42.6%)
PPH post Caesarean section 1(33.3%) 2 (40%) 0 (0%) 3 (25%)
Packed Red cells given 1(33.3%) 1 (20%) 2 (50%) 4 (33.3%)

No hysterectomies were performed in the study participants, and there were no incidents

of uterine ruptures nor uterine dehiscence.
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4.5.1 Normal Vaginal delivery (NVD)

Of the total number women in the study who delivered vaginally (NVD), 41 (61.2%) had

a perineal tear, 24 (35.8%) had an episiotomy and only 2 (3.0%) women had a vacuum

assisted delivery. Figure 4.4 presents the individual medical outcomes of NVD within each

female BMI category.

body mass index (BMI)
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normal

43,8

32,3

34,6

| Episotomy
m Perineal Tear
= Vacuum

No outcome recorded

0%
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% cases of medical outcome of NVD

100%

Figure 4.4 Detailed delivery outcomes for Normal Vaginal Delivery (NVD) cases of
all BMI categories (n=105)

Perineal tears (n=39/105; 37.1%) were seen only during normal delivery within all BMI

categories. The majority of tears, in all three BMI categories, were first degree (n=37/39;

94.9%).

25



4.5.2 Caesarean delivery

Table 4.9 summarizes all indications evaluated in (n=80) 43.2% patients undergoing a
caesarean section and in certain instances multiple indications were noted in a single
patient. A total of nine indications were noted with a further four minor categories noted
under “other”. No patients however recorded APH or delayed second stage as an

indication.

A total of (n=64) 75.0% of patients undergoing a caesarean section experienced fetal
distress followed by poor progress (n=11)13.8%, cephalopelvic disproportion (n=10)
12.5% and failed IOL (n=9)11.3%. If there was fetal distress, the CTG description in the
file was “pathological” in (n=41) 63.3% of cases, followed by “non-reassuring” (n=13)
20.0% and then “suspicious” (n=10) 15.0%. No significant association (p< 0.69) was

found between the various BMI categories in those who developed fetal distress.

Of the fetal distress cases, (n=29) 45.3% cases occurred after induction in active phase
of labour and (n=25) 39.1% after induction not in labour. The minority of women
experienced fetal distress after induction in latent phase of labour (n=6) 9.4%, before
induction (n=3) 4.7%, and after induction second stage of labour (n=1) 1.6%. No
significant association (p < 0.42) was identified between women in the various BMI

categories and the point at which fetal distress was observed.
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Table 4.9 Indications for women who underwent a caesarean section (n=80)

Indication for Caesarean | Normal Overweight | Obese Total P value
section BMI 18.5- BMI 25.0- BMI 2 than n=80 t

249 kg/ m2 | 29.9 kg/m2 | 30.0 kg/ m? | (100%)

n=12 n= 30 n= 38

(14.8%) (37.0%) (46.9%)
Cephalopelvic disproportion | 1 (8.3%) 6" (20%) 3" (7.9%) 107 (12.5%) | 0.14
Failed augmentation 1 (8.3%) 3" (10%) 0 (0%) 47(5.0%) 0.12
Failed induction of labour 1(8.3%) 2% (6.7%) 6" (15.8%) 9% (11.3%) 0.43
Failed operative delivery 0 (0%) 0 (0%) 1 (2.6%) 1 (1.3%) 0.56
Fetal distress 10 (83.3%) | 23" (76.7%) | 27" (71.1%) | 60 (75.0%) | 0.65
Poor progress 0 (0%) 2" (6.7%) 91 (23.7%) 11%(13.8%) | 0.04
Prolonged latent phase of
labour 11 (8.3%) 0 (0%) 0 (0%) 1 (1.3%) 0.17
Other® 0 (0%) 1 (3.3%) 3" (7.9%) 47 (5.0%) 0.80

© - other listed conditions for BMI categories ~ Overweight BMI: compound presentation (n=1);

Obese BMI: Failed IOL (n=1), deteriorating maternal condition (n=1), macrosomia (n=1).

t — certain patients had multiple indications listed

4.6 Neonatal outcomes

The mean birthweight for all neonates (n=185) was 3114.1g (SD=504g). Mothers within

the obese BMI category (n=86) had a mean neonate birthweight of 3146.38g (SD =

466.239g), the overweight BMI category had a mean neonate birthweight of 3094.8g (SD

= 574.69g), whilst mothers in the normal BMI category had neonates with a mean

birthweight of 3071.95g (SD = 472.5g). There was no significant association found

between the neonate birthweight and the mothers BMI category (p=0.22).

A total of 9 macrosomic babies (n=9) 4.8% were recorded with a mean birth weight of

4212.89g (SD = 126.69). These babies were born to a majority of women in the overweight
BMI group (n=5) 55.6% and obese BMI group (n=3) 33.3%.
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The median Apgar at 1 minute was 9 (IQR: 8 — 9) and the median Apgar at 5 minutes
was 10 (IQR: 10 — 10). There were no significant association seen between the Apgar
scores in the various BMI categories (p=0.84) for Apgar score at 1 minute and (p=0.90)
for Apgar score at 5 minutes.

A large proportion of the neonates (n=173) 93.5% were born alive. A total of 12 babies
were born dead (normal: n=2; overweight: n=2; obese: n=8) and were classified as
macerated stillbirths.

A total of 17 babies (n=17) 9.2% experienced a neonatal complication after delivery. The
neonatal complications for these neonates are tabulated in Table 4.10. There were no
incidents of Cephalohaematoma nor birth trauma recorded

These 17 neonates were admitted to the ICU, with all neonates ultimately discharged
alive (100%). Six of these babies (n=6) 35.3% were in born to mothers in the obese group,
7 (n=7) 41.1% were in the overweight group, and 4 were born to mothers in the normal
BMI category. There was no significant association seen between the neonates admitted
to ICU and the BMI categories of the mothers (p=0.19).

In addition, other neonatal outcomes included 4 women (normal: n=1; overweight: n=2;

obese: n=1) with big babies and 1 obese woman who had a neonate who developed

neonatal jaundice.
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Table 4.10 List of neonatal outcomes after delivery (n=17)

Neonatal complications Mothers Mothers Mothers Obese | Total
Normal Overweight BMI 2 than 30.0 | N=17
BMI 18.5- | BMI25.0-29.9 | kg/ m? (100%)
24.9 kg/ m? | kg/ m? n=6
n=5 n= 6 (35.3%) (35.3%)
(29.4%)
1 Hypoxic Ischaemic 1 (20.0%) 0 (0%) 0 (0%) 1 (5.9%)

Encephalopathy

Meconium aspiration 1(20.0%) | 0 (0%) 2 (33.3%) 3 (17.6%)

TTN 1(20.0%) | 4 (66.7%) 1 (16.7%) 6 (35.3%)

Respiratory distress 2(40.0%) | 2(33.3%) 3 (50.0%) 7 (41.2%)

Fetal blood gas results were available in 40 cases (n=40) 21.2%. The median blood gas
pH was 7.3 (IQR: 7.2 — 7.3), the median blood gas bicarbonate was 19.0 (IQR: 16.3 —
20.5) and the median blood gas lactate was 3.6 (2.3 — 6.2) for all study participants. Table

4.11 summarizes the mean blood gas analysis results of neonates tested.

Table 4.11 Summary of mean blood gas analysis results of neonates tested (n=40)

Blood gas test result Normal Overweight | Obese Total p-value

BMI 18.5- BMI 25.0- BMI 2 than | n=40

24.9kg/ m? | 29.9 kg/ m? | 30.0 kg/ (100%)

n=5 n=18 (45%) | m?

(12.5%) n= 16

(40%)

Blood gas pH 7.304 7.271 7.252 7.269 0.53
Blood gas base access 3.2 6.4 6.8 6.1 0.13
Blood gas bicarbonate 20.1 18.3 17.9 18.4 0.33
Blood gas lactate 3.2 4.7 4.5 4.5 0.46
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Chapter 5 Discussion

5.1 Maternal Demographics

This Study done at Rahima Moosa Mother and Child Hospital confirms that maternal
obesity is a major public health concern in Johannesburg. This problem is increasing in
many African countries but to a different extent between each country. When BMI is
measured in the third trimester, it is found that obesity levels tend to be higher (up to
50.7%); however when measured in the first trimester, obesity levels in Africa are
comparable (up to 17.9%) with some of the developed countries, where about one in five
pregnant women are obese (2). In the UK, one third of the pregnant population has a BMI
of greater than 30.0 kg/ m? (13). In the United States more than one-third of reproductive

aged women are obese, and 7.6% of those women are extremely obese (16).

Different studies measure obesity at different time points, using different measures and
cut-off points. Some studies use BMI adjusted for gestational age, some studies look at
pre-pregnancy weight and booking BMI, and some use third trimester BMI for diagnosing
maternal obesity (2). In this study the booking BMI was used to diagnose maternal obesity
as all of the patients had a record of their weight at booking.

In this study we found using the booking BMI that 46.5% of women were obese, 33.0%
were overweight, 20.5% were reported to be of normal weight. It was found that most of
the study participants were classified as obese. A study done by Basu et al. showed that
the prevalence of obesity is high in South African women and is associated with increased
risk of complications. This study was a retrospective study of 767 pregnant women and
they found among the study population that 337 (44.0%) were obese or morbidly obese
(28)

In our setting however, at Rahima Moosa Mother and Child Hospital, BMI is currently the
gold standard used to calculate body fatness. This poses a problem as we cannot
accurately assess pre-pregnancy weight. This coupled with late booking for antenatal
care questions the reliability of using BMI to assess body fat or nutritional status in

pregnancy. A preferred method is MUAC as it is a better indicator of pre-pregnancy fat
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and nutrition than BMI. For this reason, the use of MUAC has been introduced as one of
the routine anthropometric measurements at the antenatal booking visit in South Africa.
It is recorded in the standardized maternity case record as recommended by the current
South African maternity care guidelines (14).

The mean age of the study participants was found to be 28.0 years of age. The obese
patients were found to be the eldest group of patients with a mean age of 30.3 years of
age. The youngest group of patients were those with a normal BMI with a mean age of
25.7 years of age. It was found in the UK that increasing age is an added risk factor for
obesity, and one can note a similar trend in this study (13). In Africa, maternal obesity is
found to be higher in older, multiparous women and among urban settlements but it is not
associated with wealth (2). Obesity was previously thought to be a disease of the affluent
in developing settings but recently it has been shown to be a disease of both the rich and
the poor (2).

A large majority of women in this study were African (87.6%), followed by coloured women
at (5.9%), with Asian, Caucasian and Indian each only 2.2% respectively. In the UK it has
been previously reported that South-Asian and Afro-Caribbean women are more likely to
be obese as compared to the native British population (13). In America it is found that
obese women are more likely to be African American (16).This is similar in this study in
that 88.3% of the African women were found to be obese. No comment can be made
regarding demographics in this study as they largely reflect the population served by

Rahima Moosa Mother and Child Hospital.

An increased BMI is associated with an increased risk of medical complications (16).
Studies done in America, Europe and the UK found that women suffering from obesity
were more likely to develop gestational diabetes (10, 23, 29, 30), This increase was found
to be between three and eight fold (23).These findings were found to be similar to an
Australian study of 14,230 pregnancies, which indicated that the odds of developing
gestational diabetes were 2.95 times higher in the obese population (BMI 30.01-40.00)
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as compared to those with a normal BMI (31).

In America it is shown that maternal obesity is associated with an increased risk of
hypertensive disorders of pregnancy, including preeclampsia (10). Obesity is also
associated with an increased risk of diabetes, both pregestational to normal weight
women (10). Most of the observational studies that have been done since 1996 have
been able to show a direct correlation between maternal BMI and the risk of preeclampsia
(32).

A Swedish study of 805,275 women delivering between the year 1992 and 2001
established that 2.8% of women with obesity had preeclampsia compared to 1.4% with a
normal BMI (33). This difference was even more evident in the Australian study reported
by Callaway et al where the prevalence of gestational hypertension or preeclampsia was
2.4% in normal weight women and 9.1% in obese women (31). In this study of the effect
of maternal weight on misoprostol induction of labour at Rahima Moosa Mother and Child
Hospital: gestational hypertension (40.5%), gestational diabetes (21.4%), preeclampsia
and chronic hypertension (19.0%) respectively were the most prevalent conditions noted
in obese patients. However, the prevalence of preeclampsia was noted to be much higher

in the normal BMI group at 66.7%.

Of all the medical conditions evaluated as part of the maternal outcomes, only gestational
hypertension (p=0.02) and gestational diabetes (p=0.02) highlighted a significant
difference between the normal BMI, overweight and obese groups. Both these conditions
were reported more in the obese group as opposed to the other two groups. One patient
in the obese group reported pre-gestational diabetes.

5.2 Maternal Outcomes

In this study we reviewed indications for induction of labour which were mostly either
maternal (45.9%) or fetal indications (47.6%). In a minority of cases there were both fetal
and maternal indications for induction of labour (14.1%). The most common maternal

indication for induction of labor was that of prelabour rupture of membranes (PROM) and
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this was found mostly in the normal BMI group (57.1%) and overweight group (58.6%).
Medical condition was the most common indication for induction of labour in the obese
group (73.8%). The most common fetal indication for induction of labour was post-dates.
This occurred in 71 patients (80.7%). Post-dates was noted more in the obese category
(83.3%). A Fishers exact test was applied to the fetal indicator variables and found that
there was no significant association between the remaining variables and the various BMI
categories (p=0.46).

Five patients in the obese group were induced for intrauterine fetal death and two patients
in the obese group were induced for fetal macrosomia. Several mechanisms have been
suggested for the reason why obese women have an increased risk of intrauterine fetal
deaths, some of which include the increased risk of developing hypertensive disorders
and gestational diabetes in pregnancy (10). There was no significant difference in the
different BMI groups (p=0.29) in those who had a fetal indication or a maternal indication
for IOL.

Obese women have higher rates of gestational diabetes and therefore tend to have
macrosomic babies (34). Obese women are also thought to have higher rates of post-
term pregnancy (34). These findings were similar in this study although only two patients
were induced for fetal macrosomia as an indication for induction of labour.

Obese pregnant women are more likely to have a medical indication for delivery and
therefore labour induction prior to the onset of spontaneous labour (34). A study by Usha
Kiran et al. observed increased rates of postdates, induction of labour, caesarean section,
macrosomia and shoulder dystocia in women with increased BMI (13). Arrowsmith et al.
also found that obesity to be a significant risk factor for post-term delivery. They also
demonstrated that obese women tend to require induction of labour and because of this
they have increased rates of caesarean delivery (9). Denison et al. found that a higher
maternal BMI in the first trimester and a greater change in the BMI throughout the
pregnancy is associated with a longer gestation and an increased risk of postdates
pregnancy (35).

In the United States, there is some evidence reported that induction of labour is likely to
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be unsuccessful in women with a high BMI. In a retrospective population cohort study of
80,887 women, it was found that women with a BMI of at least 40kg/m? had a 29% risk
of unsuccessful labour induction compared with a 13 % risk among women of a normal
weight (36). A study done by Ruhstaller on induction of labour in the obese patient showed
that women with class 1 and 2 obesity who undergo labour induction require a caesarean
section 20.2% and 24.2% of the time respectively, whereas women with a BMI of 40 to
50 kg/m? have a failed induction rate of 31.6% (22).

In this study there were 11 cases of failed induction of labour and seven (8.1%) were
noted to be in the obese BMI group. There was no significant difference in the three BMI
groups (p=0.41) for failed induction of labour. It is thought that a low Bishop Score on
admission, nulliparity and a fetal weight of >4000g are all significantly associated with an
increased likelihood of having a failed induction (22).

There is evidence suggesting that misoprostol is more effective than dinoprostone for
cervical ripening in women with obesity. Misoprostol when used for cervical ripening may
also be more effective in women with obesity because of the physiologic changes in
prostaglandin expression that may decrease the response to dinoprostone in some
women. There also may be some pharmacokinetic or pharmacodynamic differences in
how these prostaglandins function in women with obesity (36, 37). This might explain why
there was no significant difference between the BMI groups for failed induction of labour.

Vinayagam et al. showed that there was an increased incidence of delivery by caesarean
section in obese patients. These findings were also found to be consistent with other trials
(38). Crane et al. studied over 20 000 subjects, and they came to a conclusion that an
increased pre-pregnancy weight was associated with an increased risk of people being
delivered by caesarean section (39). More recently, Lynch et al. studied over 5000
subjects, in a retrospective cohort study, and this study showed that there is a two- to
threefold increase of delivery via caesarean section in obese women. This same study
found that there was a reduction in the successful vaginal delivery rate with increasing
BMI (40). Arrowsmith et al. did a large retrospective analysis of nearly 30 000 women

being induced for postmaturity. These authors found that a significantly higher proportion
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of obese women being induced ended up with a caesarean section when compared to
normal weight controls (9).

In contrast, this study showed that more women delivered via normal vaginal delivery
(56.8%) as compared to caesarean section (43.2%). There was no statistical significance
noted in the various BMI groups (p=0.22). It was also noted that more women in the obese
group (55.8%) delivered normally compared to 44.2% who delivered via caesarean
section.

The indication for caesarean section was mostly fetal distress (75.0%). Poor progress
was noted in 13.8% of cases and most was noted to be in the obese group: nine of eleven
cases. Cephalopelvic disproportion was noted in 12.5% of cases: more in the overweight

than obese category.

The increased risk of postpartum hemorrhage in an obese patient may be explained by
the presence of excessive bleeding from the placental site due to a relatively larger
implantation area of the placenta which is usually associated with large for gestational
age babies (30). Vinayagam et al. demonstrated that there is an increased incidence of
primary postpartum haemorrhage in the obese population (38). Such findings have been
reported in other studies with larger cohorts (13). Similarly, there have been studies of
large cohorts that have not shown an increased incidence of postpartum haemorrhage in
obese patients (9). It is important to remember that blood loss documented at the time of
delivery is an estimation, therefore a subjective value that is open to bias (38). One
possible mechanism that may increase the risk of bleeding in obese patients is the
malfunction in uterine contractility secondary to increased cholesterol and Leptin (38).

In this study PPH was reported only in eight cases. Five were post a normal vaginal
delivery (normal BMI n=1; overweight BMI n=2; obese BMI n=2) and three cases were
post caesarean section (normal BMI n=1; overweight BMI n=2).There were no

hysterectomies performed and no cases of uterine rupture reported.
Of the women who had a normal vaginal delivery, 61.2% sustained a perineal tear, 35.8%

needed an episiotomy. Perineal tears were found more in the obese group (45.8%) and

episiotomies were performed more in the overweight group (38.7%). Two vacuum
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assisted deliveries were performed, one in the normal BMI group and one in the
overweight group. A high maternal BMI is thought to be a risk factor for assisted delivery
in both spontaneous and induced labour (41). Also a high BMI is associated with big
babies, shoulder dystocia therefore leading to both maternal and neonatal trauma (13).

In contrast, in this retrospective comparative study high maternal BMI did not affect the

instrumental delivery rates nor was there any significant maternal and neonatal trauma.

5.3Neonatal Outcomes

In this study, the mean birth weight increased linearly with increasing BMI. There was no
significant relationship between the neonate birthweight and the mothers BMI category
(p=0.22). There were nine cases of fetal macrosomia with a mean birth weight of
4212.78g, of which five were in the overweight group, three were found to be in the obese
group and one was in the normal BMI group (no significant statistical association was
identified p=0.28). In the UK, increasing maternal BMI is usually associated with fetal
macrosomia (9) and the mean birthweight is increased for moderately obese and
extremely obese patients compared to a normal BMI group (30). Perlow et al. determined
in the late 1980s that morbid obesity had a negative impact on perinatal outcome (42).
They found that morbid obesity posed an increased risk of having a birthweight of more
than 45009 (33, 42). A retrospective cohort study that was done in Iran in 2008-2009
showed that a BMI of > 30 kg/ m? increases one’s chance of having a higher birthweight
(4000 or higher) (43).

In this study, all babies were generally born with good Apgar scores. There were no
significant differences seen between the Apgar scores in the various BMI categories
(p=0.84) for Apgar score at 1 minute and (p=0.90) for Apgar score at 5 minutes. It is
thought that neonates born to obese patients have a higher rate of low Apgar scores and
are more commonly admitted to the neonatal intensive care unit (23). Vinayagam et al.
did not demonstrate a difference in the admission rates to the neonatal ICU of babies
born to obese women, but they did show an increased incidence of babies born with poor

APGAR scores in obese women (38).
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Seventeen babies were admitted to NICU, six in the obese group, seven in the overweight
group and four in the normal BMI group. There was no statistical significant difference
noted in the various BMI groups (p=0.19). A study done in lowa in the U.S showed, even
though there was no statistical significance, infants of born to obese women were 5.75
times more likely to be admitted to the neonatal intensive care unit than infants born to

non-obese women. (p=0.059) (34).

In this study, of the neonatal complications, none of the babies suffered any birth trauma.
The increased risk of developing neonatal trauma has only been reported in a few studies
(13). Due to an increased chance of developing fetal macrosomia with a high BMI, there
is a subsequent increased chance of developing shoulder dystocia and therefore neonatal

trauma.

In Denmark, there is evidence to suggest that obese women have an increased risk of
stillbirth and early neonatal death (44). Overweight and obese women are found to have
increased odds ratios for late fetal death (45). Twelve babies were MSBs of which eight

of those were in the obese group (no statistical association was identified p=0.19).

The cord blood pH in cases that it was available, was never <7.2. This study was similar

to other research in that cord blood pH was never less than 7.2 or <7.0 (9)

There was no statistically significant relationship in the various neonatal outcomes
evaluated in the maternal BMI groups

Chapter 6 Limitations

The study was a retrospective study therefore files which did not contain adequate data
were excluded i.e. no height being recorded in order to calculate BMI. The study sample

size was too small to adequately assess certain maternal complications such as PPH and
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uterine rupture.

Of the 4208 deliveries only 3080 files were found therefore this sample may have not
been representative of all inductions with oral misoprostol. This study did not assess
parity as a demographic, which is an important factor to look at as it influences the
outcome of induction of labour.

The fact that mid-upper arm circumference was not used may have played a role in the
assessment of pre-pregnancy fat and the nutritional status of our overweight and obese
women. Many women in South Africa book late in pregnancy. This affect the accuracy of
BMI measured at the first antenatal visit. The MUAC has been introduced in South Africa
as one of the anthropometric measurements on the maternity case record however, it is

not the primarily used measure of body fatness at Rahima Moosa Hospital.

Chapter 7 Recommendations

This study adds to the body of literature regarding the influence of BMI on induction of
labour in both low-risk and high-risk pregnancies. This study only looked at misoprostol
as an induction agent and how obese women respond to this induction agent compared
to overweight and normal BMI groups. Future research needs to be done comparing
different induction agents to assess which drug is most appropriate and effective to be
used in obesity. Additional analysis is needed of a larger sample which should include
women who are preterm and after 28 weeks needing induction of labour, and to assess
maternal and fetal outcomes in this group whilst comparing the three BMI groups. Most
of the studies looked at in the literature are retrospective. Prospective studies are needed
including all BMI categories, in order to further our knowledge of timing and choice of

induction method best suited for each BMI category.
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Chapter 8 Conclusion

This study demonstrated that a high BMI is associated with increased age, and is mostly
noted in the African population compared to other racial groups. Maternal obesity is
associated with an increased occurrence of gestational hypertension, gestational
diabetes, preeclampsia and chronic hypertension. The most common reason that obese
women undergo induction of labour is due to medical conditions complicating their
pregnancies and postdates. More patients were found to deliver via NVD as opposed to
undergoing a caesarean section. There was a minimal number of cases of a failed
induction of labour. Babies born to obese mothers generally had good APGAR scores
and admission to NICU were not increased among women undergoing induction of labour
with oral misoprostol. The effect of maternal weight on misoprostol induction of labour at
Rahima Moosa Mother and Child hospital was found to be minimal. Overweight and

obese women had very similar outcomes to those of women with normal weight.
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Appendix A: Data Sheet

Data Sheet
Study number

Maternal Demographics:

Age (years):
Ethnicity:

Booking Status

Gestational age at Booking

Dates/Palpation/Early Sonar/Late
Sonar

Booking bloods
Hb

Rh

RPR

HIV status

If HIV positive:

ARVs
If Yes specify

Maternal weight at booking (Kg)
(Last recorded weight)

Maternal Height (cm)
BMI at Booking

Medical conditions:

African/caucasian/coloured/asian/Indian

Booked
Unbooked

weeks

g/dL
Positive/negative/unknown
Positive/negative/unknown
Positive/negative/unknown
CD4 count
Viral Load
Yes/No/Unknown

Gestational Hypertension
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Outcomes of Induction:

Bishop Score
Indication for IOL
Maternal

Fetal

Fetal Distress

If yes, at which point?
Tachysystole

If yes, after how many doses of

miso?

In Labour at 24 hours or less

In labour at 25-48 hours
In labour 49-72 hours

No. of cycles Oral Misoprostol

Failed Induction

Delivery:
Mode of Delivery

Indication for CS:

NVD
Caesarean Section

Assisted

Preeclampsia

Chronic Hypertension
Pregestational Diabetes
Gestational Diabetes
Cardiac disease
Epilepsy

Other

Specify

Maternal/Fetal

Medical condition/Postdates/PROM/Other

If other: Specify

Macrosomia/Oligohydramnios/IUGR/Other

If other: Specify

Yes/No

Yes/No

Yes/No
Yes/No
Yes/No

One/two/more
Yes/No

yes/no
yes/no
Vacuum yes/no

Forceps yes/no

Prolonged Latent Phase Of Labour

Poor Progress
Fetal Distress
APH

Failed Augmentation

Episiotomy
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Failed Operative Delivery
Delayed Second Stage
Cephalopelvic Disproportion
Other

If other: specify

If fetal distress: description of CTG either on CTG or in the

Complications:

Fetal Factors:

Birth Weight in Grams:
Apgar at 1min:
0/1/2/3/4/5/6/7/8/9/10

Apgar at 5 min:
0/1/2/3/4/5/6/7/8/9/10

Fetal Outcomes:

Neonatal Qutcomes:

Early Neonatal Death
Neonatal ICU Admission

file
Blood gas where available:
PPH 500-1000mls (NVD)
1000mls or more (At C/S)
Blood Transfusion (Volume+

Products given:

RPC/FFPs/PIt/Cryo)
TAH Atonic Uterus

PPH

Other
Vaginal Tear and
Degree NVD

Vacuum Delivery
Forceps Delivery
Uterine Rupture
Other

Alive
Cephalohaematoma
Birth Trauma

FSB

Hypoxic Ischemic Encephalopathy

Cause of Death

Outcome
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Appendix B: University of the Witwatersrand Protocol for

Induction of Labour

WITS PROTCOL FOR INDUCTION OF LABOUR

INDUCTION OF LABOUR WITH A LIVE BABY

Frequent indications for induction of labour with a live baby include prolonged
pregnancy, hypertension and prelabour rupture of membranes. Contraindications are
placenta praevia, breech, transverse lie, fetal distress, previous caesarean section and

parity? 5: elective delivery for these must be by caesarean section.

CERVICAL ASSESSMENT
Prior to induction of labour, the cervix needs to be assessed for favourability. Use the
Bishop score - a total 27 suggests that induction with amniotomy followed by oxytocin is

likely to be successful

Bishop Score

Points 0 1 2 3
Cervical <1 1-2 2-4 >4
dilataion (cm)

Cervical >4 2-4 1-2 <1
Length (cm)

Station -3 -2 -1 20
Cervical Firm Average Soft

Consistency

Cervical Posterior Mid-Position Anterior

Position
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If the cervix is favourable for induction (Bishop score 27):

a r w0 N

Admit the woman to labour ward
Ensure fetal well-being by NST
Perform artificial rupture of membranes
Start oxytocin infusion 2 hours later
Monitor the fetus with continuous CTG

If the cervix is not favourable for induction (Bishop score <7):

w0 NP

Admit the woman to the antenatal ward

Ensure fetal well being by NST

Start oral misoprostol with/without Foley catheter bulb induction

If the cervix is not favourable after 24 hours, give prostaglandin E2 1 mg into the
posterior vaginal fornix every 6 hours, for 24 hours (At Rahima Moosa Mother
and Child Hospital, we rest the patient for 24 hours and then repeat the next
course)

Failed induction after 48 hours may necessitate caesarean section or further

expectant management

Preparation of the cervix with a Foley catheter bulb

This is a good non-pharmacological and safe alternative to oral misoprostol or vaginal

prostaglandin E2, particularly for women with previous CS or parity 25

1.

2.

Pass a 30 mL bulb Foley catheter through the internal cervical os and inflate the
bulb to 50 mL
Put the bulb on traction by sticking the catheter to the inner thigh
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3. Check for expulsion of the bulb every 12 hours

5.

If the bulb won't expel, consider infusing extra-amniotic saline at 50 mL/hour, for
a maximum 24-36 hours (in labour ward)

When the bulb is expelled, the cervix is favourable for amniotomy

Induction of labour with oral misoprostol

o~ w0 DN

Presentation must be cephalic
Parity must be 4 or less
The cervix must be assessed as unfavourable for induction
There must be no history of previous caesarean section or uterine surgery
Make up the misoprostol solution as follows: Dissolve 1 tablet of misoprostol 200
mcg in 200 mL tap water in a clean brown plastic bottle (1 mcg/mL). Shake well
before each dose is given. Discard any unused solution after 12 hours
6.Give oral misoprostol 2-hourly for up to 24 hours or until labour starts:

- Dose: 20 mL (20 mcg) 2 hourly x 12 doses
Before each oral dosage, check for contractions. If there are 2 3 painful
contractions in 10 minutes, or maternal distress, assess the cervix and do a CTG
If the cervix is 23 cm dilated, transfer the woman to labour ward
If the cervix is<3cm dilated,continue oral misoprostol 2-hourly and repeat the

cervical assessment in 2-4 hours

10.Do not give oxytocin <6 hours after the last dose of oral misoprostol

11.1f the cervix is not favourable after 24 hours, stop misoprostol and consider

12.repeat misoprostol dosage, Foley catheter bulb induction, or other methods

13.If tachysystole (6 contractions in 10 minutes for at least 20 minutes) or

14.hypertonus (contraction lasting for 2 minutes) occurs:

a. Place the woman in a left lateral position

b. Perform a CTG tracing, Do not rupture membranes

15.13. If there is evidence of fetal distress on CTG:

a. Place the woman in a left lateral position

b. Give salbutamol 250 mcg IV over 2 minutes
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c. Consider emergency caesarean section if there is no
improvement

16.14. When the woman is in labour, monitor the fetus with continuous CTG

Medical supervision of labour induction

The woman must be assessed by a doctor at least twice each day in the antenatal ward

(morning and evening) during misoprostol or bulb induction
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