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ABSTRACT

Objectives: The World Health Organization estimated that in 2011 worldwide 1.6 billion
adults were overweight, and 400 million were obese. The obesity epidemic isa documented
phenomenon and Oman is no exception. The aim of this study was to determine the effect
of obesity on pregnancy and its prenatal and neonatal outcomes. Methods: A prospective
cohort study was carried out among pregnant Omani women attending antenatal clinics
in their first trimester in the Seeb province of Muscat, Oman. Results: A total of 700
pregnant women were enrolled in the study and were categorized according to their
body mass index: 245 (35%) were normal weight, 217 (31%) were overweight, and
238 (34%) were obese. The relative risk (RR) of cesarean section among obese women
compared to women of normal weight was 2.1 (95% confidence interval (CI) 1.2-3.2)
and of overweight women was 1.4 (95% CI0.9-2.3). The risk of elective cesarean section
increased to 7.5 (95% CI 1.7-32.8) in obese women and was statistically significant in
the obese group. In this study, 100 women (15.7%) developed gestational diabetes (11.8%
of normal weight women, 17.8% of overweight women, and 17.9% of obese women).
Miscarriages were more common among obese women 11.9% (n = 27) compared to the
normal weight and overweight groups (6.7% and 9.4%, respectively). There was a weak yet
statistically significant correlation between birth weight and body mass index. The risk of
macrosomia was significantly higher in obese women compared to normal weight women.
To evaluate the sensitivity of the oral glucose challenge test (OGCT), the oral glucose
tolerance test (OGTT) was measured in 203 participants (29%) who had a normal
OGCT result. It was found that 14.5% of overweight women and 13.5% of normal
weight women had an abnormal OGTT result even when their OGCT result was normal.
Conclusions: Obesity is associated with an increased risk of cesarean section (especially
elective cesarean), gestational hypertension, macrosomia, and miscarriage. It also increases
the risk of gestational diabetes.

n 2011, the World Health Organization

(WHO) estimated that 1.6 billion adults were

overweight, and 400 million were obese. It is

known that obesity increases the risk of many
chronic medical conditions.

The prevalence of obesity has risen over the years
and hasled to an increased economic burden because
of its adverse effect on health and health care systems
of many governments worldwide.*”* Oman is no
exception to the obesity epidemic. The prevalence of
obese and overweight Omani people increased from
48% in 1991 to 51% in 2000.> Prematernal obesity
is an important risk factor for developing antenatal,
intrapartum, and postpartum complications. Various
studies have observed that maternal obesity carries
a significant risk to the mother and fetus with

relation to the development of gestational diabetes
or gestational hypertension, and the need for
emergency cesarean sections and the birth of infants
with alow birth weight. These risks increase with the
degree of obesity.**

There are few studies on prematernal obesity
published from the Arabian Gulf countries. In Saudi
Arabia, a prospective, cohort study looking at body
mass index (BMI) and obstetric outcomes found
that obesity was associated with an increased risk of
gestational diabetes, gestational hypertension, pre-
eclamptic toxemia, and cesarean sections.’

There are no scientific publications regarding the
impact of obesity on pregnancy and its outcome in
Oman. Unfortunately, to date, obesity is not one of
the listed risk factors for pregnancy complications
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in the Ministry of Health (MOH) antenatal and
postnatal guidelines. The province Seeb is part
of the Muscat governorate and contains eight
primary health care centers. These deliver services
to more than 89,000 women for 40,987 households
(according to 2010 census, Ministry of National
Economy).!? Our study is unique because it is the
first prospective cohort study in Oman addressing
the issue of obesity in pregnancy.

Our study sought to examine the effect of obesity
and adverse maternal and neonatal outcomes in
pregnant women in the Muscat region by estimating
the risk of cesarean sections (elective and emergency),
gestational diabetes, and gestational hypertension
and comparing the neonatal outcome between obese
and non-obese mothers.

We anticipate that the results of this study will
contribute to a review of policy and guidelines for
antenatal care where obese women will be considered
a high-risk group during their antenatal visits.

METHODS

This prospective, cohort study took place in all
primary health care centers in the Seeb province
of Muscat, Oman, between March 2011 and April
2012. The target population was pregnant Omani
women who presented to the primary health care
center during their first trimester. Women who
agreed to participate gave their informed consent
to be followed-up throughout their pregnancy.
Recruitment was done consecutively using a
screening log until the required sample size was
obtained using predefined inclusion and exclusion
criteria [Figure 1]. The gestational age was either
taken from the first day of the last menstrual period
or estimated by early ultrasound scans (before 12
weeks gestation). Patients were excluded if they had a
previous history of chronic diabetes or hypertension
before pregnancy or the diagnoses of diabetes or
hypertension in the first trimester of the current
pregnancy. Pregnant women who presented after 12
weeks of gestation were also excluded from the study.
Patients with any previous lower segment cesarean
section (LSCS) were included in the study; however,
they were excluded when analyzing the outcomes of
emergency and elective LSCS. Study ethical approval
was obtained from the MOH, Muscat Governorate.

Data collection was done in three phases. In
the first phase, between March and June 2011, 700

Women screened
n=1032

Seven women
were excluded as

they developed
diabetes/
hypertension
before 20 weeks
gestation

Recruitment via

a screening log

Eligible women
n=700

Normal weight
n=245

Overweight
n=217

Figure 1: Recruitment of the study population.
Women were grouped according to their body mass
index.

pregnant women were recruited from all eight health
centers. The second phase of data collection was
during their follow-up visits at 22 to 24, 28 to 32,
and 36 weeks of gestation. The third and last phase
was the collection of delivery details and postnatal
follow-up checks, which lasted up to April 2012.

Data was collected through interviews or by
retrieving information from the Al-Shifa computer
system (the National Electronic Health Record
software). Delivery information was obtained
during postnatal visits using the patients’ antenatal/
postnatal cards or hospital discharge summary, at
two- or six- week postnatal visits to the health center,
or by retrieving information from the Al-Shifa
computer system.

Ethical approval was taken from the Royal
Hospital for data collection and telephone
communication with the patients.

Gestational diabetes was diagnosed according

to the Oman MOH pregnancy and childbirth

Table 1: Maternal sociodemographic and
anthropometric characteristics.

Variables Normal Overweight Obese
Age (years)* 27.245.3 29.745.6 30.14£5.4
Gravida* 2.4+1.8 3.342.3 3.742.6
Height (cm)* 156.0+5.9 156.0+5.8 156.0+5.4
Total weight 10.1+4.1 43457 7.1+7.5
gain (kg)*

Education level, n (%)

Hliterate 5(0.8) 6(0.9) 10 (1.5)

Primary 47(7.1) 27 (4.1) 22(3.3)

Secondary 120 (18.1) 100 (15.1) 117 (17.6)

College 54(8.1) 71(10.7) 84 (12.7)

*Data presented as mean+SD. SD: Standard deviation.
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management guidelines. All women were exposed
to an oral glucose challenge test (OGCT) between
22 and 24 wecks of gestation using monohydrous
glucose (50 g). If the blood sugar result after one hour
was >7.8 mmol/L the women were recommended
an oral glucose tolerance test (OGTT). Before the
OGTT, women had to fast for eight hours. The
fasting value of blood sugar was taken (up to 5.6
mmol/L is normal), then 75 g of monohydrous
glucose was given, and blood sugar was rechecked
after two hours. If blood sugar >7.8 mmol/L, the
patient was diagnosed with gestational diabetes.

As per the National Institute for Health and Care
Excellence (NICE) guidelines for hypertension in
pregnancy 2010," if two blood pressure readings
taken four hours apart were above 140/90 mmHg
after 20 weeks of gestation patients were considered
to have gestational hypertension.

Women were placed into one of three groups
according to their BMI: normal weight (18.5-
24.9), overweight (25-29.9), and obese (230). The
women’s weight taken up to 12 weeks of gestation
was considered her weight before pregnancy.
Women with normal weight were considered the
control group, and overweight and obese women
were considered the exposure groups.

To examine the sensitivity of the OGCT in
detecting gestational diabetes, women who had
normal OGCT results were offered the OGTT, and
the proportion of gestational diabetes detected with
each test were compared.

Data analysis was done using SPSS Statistics
(SPSS Inc., Chicago, US) version 16. Relative risks
(RR) with 95% confidence intervals (CI) were

presented for each of the outcome variables.

RESULTS
Of the 700 women, 35% (n = 245) were normal
weight, 31% (n = 217) were overweight, and 34%
(n = 238) were obese. The mean age of women was
29.045.6 years. Women in the obese group were
older and multigravida compared to normal weight
women. The mean weight gain during pregnancy was
8.9+4.4 kg. Women in the normal weight group had
the greatest weight gain compared to those in the
overweight and obese groups. However, across all
groups 1.9% (n = 13) of participants lost weight, and
1.4% (n = 10) did not gain any weight during the
study period. Half of the women (50.8%, n = 337)

Table 2: Maternal and fetal outcomes.

Outcome Group Total
Normal Overweight Obese
Cesarean section
Yes 25 31 43 99
No 200 170 163 533
Total 225 201 206 632
RR 1.4 1.9
CI(95%) 0.9-2.3 1.2-3.0
p-value 0.112 0.005
Elective cesarean section
Yes 2 8 12 22
No 177 147 132 456
Total 179 155 144 478
RR 4.6 7.5
95% C1 1.0-21.4 1.7-32.8
p-value 0.030 0.001
Emergency cesarean section
Yes 23 23 31 77
No 198 162 151 511
Total 221 185 182 588
RR 12 16
95% CI 0.6-2.0 1.0-2.7
p-value 0.050 0.052
Miscarriage
Yes 16 20 27 63
No 223 192 199 614
Total 239 212 226 677
RR 1.4 1.8
95% CI 0.8-2.7 1.0-32
p-value 0.287 0.055
Assisted vaginal delivery
Yes 3 2 2 7
No 193 161 150 504
Total 196 163 152 511
RR 0.8 0.9
95% CI 0.1-4.7 0.2-5.1
p-value 0.807 0.868
Macrosomia
Yes 4 5 11 20
No 183 163 170 516
Total 187 168 181 536
RR 1.4 2.8
95% CI 0.4-5.1 0.9-8.8
p-value 0.618 0.069
Gestational diabetes
Yes 27 35 38 100
No 202 162 174 538
Total 229 197 212 638
RR 15 15
95% CI 1.0-2.4 1.0-2.4
p-value 0.084 0.072

“There were no hypertension pregnancy cases in the normal weight women
(control group) resulting in the relative risk (RR) calculations giving wide
confidence intervals (CI). Not much meaning can be made from this data and it
has been excluded from the table.
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Table 3: Sensitivity of normal oral glucose
challenge test (OGCT) result in missing the

diagnosis of gestational diabetes.

OGTT OGCT (normal OGCT result)
result
Normal Overweight Obese Test
weight
Normal 64(86.5) 53(85.5) 64(95.5) 181(89.2)
Abnormal  10(13.5)  9(145) 3(45) 22(10.8)
Total 74 62 67 203

Data presented asn (%).
OGTT: oral glucose tolerance test.

were educated to a secondary school level, 31.5%
(n=209) had a college degree, 14.5% (n = 96) had a
primary education, and 3.2% (n = 21) were illiterate.
More college-educated women fell into the normal
weight group than the other two groups [Table 1].

Women who had a previous cesarean section
were excluded from cesarean outcome analysis
(n = 68). Cesarean sections were greater in
obese women (20.9%, RR 1.9) and overweight
women (15.4%, RR 1.4) compared to women
of normal weight (11.1%). More women in the
obese group were scheduled for elective cesarean
section compared to the other two groups
(p = 0.001). Compared to the normal weight
group, the obese group was at an increased risk of
assisted vaginal delivery, miscarriages, gestational
hypertension, macrosomia, and postdate delivery. No
women in the normal weight group had gestational
hypertension [ Table 2].

Macrosomia is the term used to describe a
very large fetus or neonate. However, there is no
precise definition of macrosomia on which all
obstetricians and researchers agree, and there is no
national reference. The WHO defined macrosomia
following a global study on maternal and perinatal
health as a fetal birth weight >4 kg."* In the obese
group, 6.1% of women had macrosomic infants
compared to 2.1% of women in the normal weight
group. However, this difference was not statistically
significant. Furthermore, this study showed obesity
was not associated with an increased risk of pre-term
delivery, episiotomy, vaginal tear, or low birth weight.

Both OGCT and OGTT were performed for a
sample group who had a normal OGCT result to
evaluate the sensitivity of the OGCT result. It was
found that 14.5% (9 of 62) women in the overweight
and 13.5% (10 of 74) women in the of normal weight

group had abnormal OGTT results despite their
OGCT results being normal [ Table 3].

DISCUSSION

This was the first prospective cohort study in Oman
exploring the effect of obesity on pregnancy and its
outcome. Obese women had a higher percentage
of cesarean sections than overweight and normal
weight women, with risk ratios of 1.9 (95% CI
1.2-3.0) and 1.4 (95% CI 0.9-2.3), respectively.
However, the risk of elective cesarean section
increased to 7.5 (95% CI 1.7-32.8) in obese women
compared to normal weight women. It also became
significant in overweight women. A systematic
review and meta-analysis of cohort studies showed
that cesarean delivery risk increased by more than
50% in obese women compared to normal weight
women.'* Other studies in Saudi Arabia and Brazil
showed that obesity carried a higher risk of cesarean
section.”’®> Moreover, a study in Australia showed
that obese women were more likely to have induced
labor and require a cesarean section compared to
normal weight women.'¢

Gestational diabetes was more common in
overweight and obese women. In our study, the
percentage of diabetes was higher in overweight
women, which could be because diabetic women were
excluded from the study at the time of recruitment
and had a higher proportion of obesity.

None of the women in the normal weight group
developed gestational hypertension while 1.5% and
5.7% developed hypertension in the overweight (RR
8.1,95% CI 0.4-155) and obese (RR 27.2, 95% CI
1.6-457) groups, respectively. Several observational
studies have shown that the risk of pre-eclampsia
is higher in obese women compared to overweight
and normal weight women.'*"*® However, we could
not find any studies with the same result as ours to
support the idea of the protective effect of normal
weight in the prevention of gestational hypertension.

We also assessed other neonatal outcomes
(macrosomia, stillbirth, low birth weight, and
neonatal death). However, the only statistically
significant outcome observed was macrosomia.
Although the risk of macrosomia was significantly
higher in obese women (RR 2.8, 95% CI 0.9-8.8)
compared to normal weight women, this risk did not
increase with the development of gestational diabetes
in obese women. Several studies have observed an
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association between obesity and increased risk of
miscarriage. We observed that obese women (11.9%)
had the highest percentage of miscarriages compared
to normal weight women (6.7%)."%°

Furthermore, we also observed that multigravida
women were more obese compared to primigravida
women. This might be because most women do not
go back to their pre-pregnancy weight, which might
result in a higher weight in subsequent pregnancies.

From the total sample of 700 women, we were
able to analyze 203 (29%) cases that had normal
OGCT to examine the sensitivity of OGCT in
detecting gestational diabetes. We found that 14.5%
of overweight women and 13.5% of obese women
missed the diagnoses of gestational diabetes as set by
the current antenatal guidelines. We found no studies
that tested the sensitivity of OGCT in diagnosing
gestational diabetes by comparing to the OGTT.

This study did not reveal the expected statistically
significant differences between the control group
and exposed group in terms of obstetric and neonatal
complications (with the exception of gestational
hypertension, cesarean section, and miscarriage).
This might be because the recruited obese women
did not have much weight gain during pregnancy in
the course of this study. Other studies have also made
the association between excessive weight gain during
pregnancy in obese women with adverse outcomes
and have recommended a total weight gain of 5-9 kg
in obese pregnant women.*' This recommendation is
supported by the American College of Obstetricians
and Gynecologists who based this figure on the
Institute of Medicine (IOM) pregnancy weight gain
guidelines 2009.2-%

Our study was limited to one geographical
area of Muscat Governorate, which has a large,
urbanized Omani population. Therefore, the
results, when compared to other regions of Oman,
have to be viewed in this context. Some pregnant
women were not willing to participate in our study
due to increased waiting time in the health center.
However, we are unable to judge whether this
would have affected the results of the study. Finally,
because some women in the Omani community
travel to their parents’ villages after delivery, we had
difficulties in retrieving their delivery information.
However, since the tertiary care services are focused
in Muscat Governorate, we can safely assume that
the probability of adverse outcomes could be less in
these missed cases.

Based on the results of our study, we have some
recommendations. Women with a BMI >30 are at
risk of prenatal and intrapartum morbidity, and
MOH guidelines should recognize these women
as a high-risk group. We would also suggest that
physicians consider OGTT as a screening tool for
gestational diabetes in obese pregnant women at
their first antenatal visit and if results are normal
that the test is repeated between weeks 24 and 28.
Additionally, a larger study should be conducted to
examine the sensitivity and specificity of the OGCT
and OGTT in obese women.

Our results showed that there was an increased
risk of cesarean section (especially elective)
and macrosomia in pregnant women with
BMI >30. Therefore, growth scans for such groups
are recommended to enhance the antenatal care for
obese pregnant women and improve maternal and
fetal outcomes. A program should also be developed
to assess the weight of women after delivery and to
counsel them about a healthy lifestyle.

CONCLUSION
Even with adequate prenatal care, obesity is associated
with increased adverse effects on pregnancy and its
outcome. We observed an increased risk of cesarean
section (especially elective), macrosomia, gestational
hypertension, and miscarriage. We recommend that
all physicians perform OGTT for all obese and

overweight women to screen for gestational diabetes.
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