
Oman Medical Specialty Board

Obstetric and Non-Obstetric Risk Factors for Cesarean Section in Oman

Ibrahim Al Busaidi, Yahya Al-Farsi, Shyam Ganguly, Vaidyanathan Gowri

Ibrahim Al Busaidi  
Department of Health Information and Research, Directorate of Health Services 
in Ad Dakhilya Governorate, Ministry of Health, Sultanate of Oman.
E-mail: albusaidi80@hotmail.com

Yahya Al-Farsi, Shyam Ganguly 
Department of Family Medicine and Public Health, College of Medicine and 
Health Sciences, Sultan Qaboos University, Muscat, Sultanate of Oman.

Vaidyanathan Gowri
Department of Obstetrics and Gynecology, College of Medicine and Health 
Sciences, Sultan Qaboos University, Muscat, Sultanate of Oman.

Oman Medical Journal (2012) Vol. 27, No. 6: 478-481
DOI 10. 5001/omj.2012.114

Abstract

Objective: This study aims to explore the risk factors, profiles and 
neonatal outcomes of Cesarean sections among selected women in 
Oman.
Methods: In this hospital-based case-control study, a total of 500 
participants (250 cases who had cesarean section and 250 controls 
who had spontaneous vaginal delivery), were randomly selected 
from four hospitals. Cases and controls were matched according to 
timing and place of delivery. 
Results: The following predictors were found to be significantly 
associated with increased risk of cesarean section: a) advancing age 
(above the age of 25 years, OR=1.42; p=0.03), b) prior cesarean 
section (previous cesarean section=1, OR=22.71; p=0.001),  c) 
increased body mass index (obesity, OR=2.11; p=0.07), d) extremes 
of neonatal birth weight (neonates birth weight <2.5 kg, OR=5.2; 
neonates birth weight >4.0 kg, OR=7.3; p<0.001), and e) pre-
pregnancy diabetes (OR=9.3; p=0.04). On the contrary, increased 
parity and history of the use of birth spacing methods (OR=0.38; 
p=0.03) were associated with decreased risk of cesarean section.
Conclusion: The study calls for increasing awareness about clinical 
and public health majors that would lead to prevention of risk 
factors associated with increased risk of cesarean section such as 
maintaining normal BMI and prevention of gestational and type 2 
diabetes mellitus.
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Introduction

The number of women having babies born by cesarean section 
is rapidly growing in both the developed and developing countries.1 
The World Health Organization states that 15% should be the 
maximum and that no region in the world is justified with having 
a cesarean rate greater than 10% to 15%.2 However, in 2004, the 
cesarean rate was about 20% in the United Kingdom as opposed to 
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23.7% in Canada between 2002 and 2003.3 In 2004, approximately 
1.2 million women in the United States had a cesarean birth 
representing 29.1% of all births.4

Among the developing countries, Brazil has one of the highest 
rates of cesarean sections in the world, which reached a high peak 
of 36.4% in 1996.5 Population- and hospital-based cesarean section 
rates for the 18 Arab countries are as follows: Yemen, Mauritania, 
Sudan, and Algeria have population cesarean section rates below 
5%; while Palestine, Oman, Morocco, Libya, Tunisia, Saudi Arabia, 
UAE, Egypt, Jordan, Kuwait, and Syria have cesarean rates ranging 
between 5% to 15%; and the three countries with rates above 15% 
are Lebanon, Qatar and Bahrain.1

The cesarean section rate in Oman has gradually increased over 
ten years from 9.7% in 2000 to 15.72% in 2009, according to the 
annual report of the Ministry of Health in Oman.6,7 The study 
objectives were to describe the epidemiology of cesarean section 
and to ascertain the main obstetric and non-obstetric risk factors 
of cesarean sections in Oman, as well as to measure the degree and 
extent of association between cesarean sections and the leading risk 
factors. This study also aims to determine the neonatal outcomes of 
cesarean section.

Methods

This case-control study was conducted during the period from 
January to March 2009. The study participants were randomly 
selected from the Obstetrics and Gynecology Departments of 
four hospitals, namely; Sultan Qaboos University Hospital, Royal 
Hospital, Khoula Hospital and Nizwa Regional Hospital. After 
determining the total sample size of 500 women, 250 women 
who had cesarean section in singleton pregnancies (cases) and 250 
women with singleton spontaneous vaginal deliveries (control) 
for various indications were selected. In each Obstetrics and 
Gynecology Department of the four hospitals mentioned above, 
there was a box which contained all files of women who delivered 
through cesarean section and who delivered vaginally during the day 
of data collection. The cases and the controls were randomly selected 
from these boxes. The data was collected by obtaining information 
from the Maternal Health Card and through personal interview of 
the selected women. The data included personal information such 
as age, parity, height, weight, occupation, income and exposure 
to risk factors like diabetes mellitus, hypertension, anemia, fetal 
presentation, number of previous cesarean sections, birth spacing, 
spontaneous or induced labor, infertility treatment, and maternal 
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exercises during pregnancy. The study was approved by the Medical 
Research and Ethics Committee at the College of Medicine and 
Health Sciences. In addition, a pre-visiting permission was obtained 
from each hospital to collect information from the Maternity Green 
Card and interview of the mothers. An informed consent was 
obtained from each participant.

Results

The results of univariate analysis of the study showed that among 
the demographic risk factors, advancing age and increasing family 
income were positively associated with the experience of delivery by 
cesarean section. Among the medical conditions that were  observed 
to cause complications during pregnancy were pre-pregnancy, 
gestational diabetes and having one or more previous cesarean 
sections. These were positively associated with delivery by cesarean 
section. Among contraceptive methods used by women, only past 
use of IUCD method was positively associated with the indication of 
cesarean section. While among obstetric factors, obesity, gestational 
age of <38 weeks, breech presentation, and extremes of neonatal 
birth weight (<2.50 kg and ≥4.00 kg) were positively associated 
with cesarean section delivery. (Tables 1 and 2)

Table 1: Association between cesarean delivery and various sample 
characteristics based on univariate analysis.

Characteristics 
Vaginal 
delivery

Cesarean 
delivery

p value

n (%) n (%)
Age 0.004
<20 10 (4.0) 2 (0.8)
20-24 62 (24.8) 55 (22.0)
25 or over 178 (71.2) 193 (77.2)
Education 0.061
Illiterate 17 (6.8) 9 (3.6)
Read and/or write         4 (1.6) 7 (2.8)
Primary 20 (8) 23 (9.2)
Preparatory 25 (10.0) 33 (13.2)
Secondary 127 (50.8) 101 (40.4)
Graduate & above 57 (22.8) 77 (30.8)
Family Income 0.008
< 200 R.O  46 (18.7) 44 (17.9)
200-500 R.O 96 (39) 101 (41.1)
501-1000 R.O 80 (32.5) 55 (22.4)
>1000 R.O 24 (9.8) 46 (18.7)
Diabetes Mellitus 0.009
None 224 (89.6) 200 (80)
Gestational 24 (9.6) 44 (17.6)
Pre-pregnancy 2 (0.8) 6 (2.4)
Number of previous 
cesarean delivery

<0.001

0 230 (92.0) 138 (55.2)
1 20 (8.0) 66 (26.4)
≥2 0 (0.0) 46 (18.4)

Table 2: Association between cesarean delivery and various sample 
characteristics based on univariate analysis.

Characteristics 

Vaginal 
delivery

Cesarean 
delivery

p value

n (%) n (%)

Type of birth spacing 
method in the past

0.117

Not used 92 (54.4) 83 (50.0)
Pills 17 (10.1) 23 (13.9)
Injection 14 (8.3) 14 (8.4)
IUCD 5 (3.0) 14 (8.4)
Condom 10 (5.9) 6 (3.6)
Other traditional  methods 31 (18.3) 26 (15.7)
Body Mass Index 
(Gestational age ≥12)

<0.001

Underweight (<18.5) 10 (6.9) 5 (3.4)
Normal (18.5-24.9) 61 (42.4) 48 (32.7)
Overweight (25.0-29.9) 48 (33.3) 36 (24.5)
Obesity (>30.0) 25 (17.4) 58 (39.5)
Gestational age at labor 0.001
<38 weeks 45 (18.0) 75 (30.0)
38-40 weeks 199 (79.6) 162 (64.8)
>40 weeks 6 (2.4) 13 (5.2)
Fetal presentation <0.001
Cephalic 250 (100.0) 220 (88.0)
Breech 0 (0.0) 27 (10.8)
Neonatal birth weight <0.001
<2.50 kg 24 (9.6) 51 (20.4)
2.50-3.99 kg
≥4.00 kg

222 (88.8)
4 (1.6)

179 (71.6)
20 (8.0)

After multivariate logistic regression (backward step-wise) for 
all risk factors in the study, advance age (above 25 years of age, 
OR=1.42; p=0.03), pre-pregnancy diabetes (OR=9.3; p=0.04), 
having one or more previous cesarean section delivery (previous 
cesarean section=1, OR=22.71; p=0.001), increased body mass 
index (obesity OR=2.11; p=0.07) and extremes of neonates birth 
weight (neonates birth weight <2.5 kg, OR=5.2; or neonates birth 
weight >4.0 kg, OR=7.3; p<0.001) were important indicators of 
cesarean deliveries. Moreover, it was observed that increased parity 
and history of use of birth spacing methods (OR=0.38; p=0.03) 
were associated with decreased risk of cesarean section deliveries. 
(Table 3)

Discussion

Based on this study, the observation that advanced maternal age 
is associated with cesarean deliveries is in line with the findings 
of many other studies.5,8-14 The reason behind this association 
may be that older women are more likely to experience pregnancy 
complications such as diabetes, hypertension and pre-eclampsia.15 
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Table 3: Association between cesarean delivery and various sample 
characteristics based on multivariate analysis.

Variable OR 95% CI p value
Age 0.03
<20 0.39 (0.07, 2.06)
20-24 1.00 -
25 or more 1.42 (0.53, 2.03)
Parity <0.001
0 1.00
1-2 0.16 (0.07, 0.36)
3-4 0.29 (0.10, 0.83)
5-6 0.21 (0.06, 0.83)
7-8 0.04 (0.01, 0.34)
>8 0.02 (0.00, 0.21)
Diabetes Mellitus 0.06
None 1.00
Gestational 1.60 (0.65, 3.94) 0.31
Pre-pregnancy 9.3 (1.40, 17.7) 0.04
Number of previous 
Cesarean Section

<0.001

0 1.00
1 22.71 (9.54,54.09) 0.001
≥2 - - -
Birth spacing in the Past 0.03
No 1.00
Yes 0.38 (0.16, 0.89) 0.03
Body Mass Index 0.07
Underweight (<18.5) 0.56 (0.14, 2.21)
Normal (18.5-24.9) 1.00
Overweight (25.0-29.9) 1.93 (0.94,3.97)
Obesity (>30.0) 2.11 (1.04, 4.30)
Neonatal birth weight <0.001
<2.50 5.20 (2.32, 11.65)
2.50-3.99 1.00
≥4.00 7.3 (3.84,9.3)

Decreased uterine contractility or a decreased number of 
oxytocin receptors in older women may result in less effective 
labor contractions according to Roberts et al.16 Obesity and breech 
presentation in older maternal age are other risk factors implicated 
in cesarean deliveries at advanced maternal age.17-19

A study conducted in China showed that the adjusted odds 
ratio for cesarean delivery was 4.46 times higher in women with 
university/college education compared to women who were 
illiterate or primary school educated (OR=4.46; 95% CI 2.89, 
6.88).10 After adjustment for age and parity in the current study,  the 
strength of association between cesarean deliveries and education 
decreased. Although it was observed that women having high family 
income were at an increased risk of experiencing cesarean deliveries 
compared to those with low family income, a finding similar to that 
reported in Brazilian study,5 the risk decreased when adjusted for 
confounding factors such as age and education.  

Women with gestational and pre-pregnancy diabetes were more 
likely to experience cesarean deliveries compared to women free of 
diseases. This is consistent with the findings of a study conducted 
in England and the USA,8,19 which is likely due to macrosomia.20,21

A highly significant association was found between cesarean 
deliveries and the number of previous cesarean sections in this study. 
This finding is consistent with the findings of a study conducted in 
six countries (Bangladesh, Colombia, Dominican Republic, Egypt, 
Morocco and Vietnam) which all showed that previous cesarean 
section deliveries was the highest risk factor for subsequent cesarean 
in all countries.13 Women with previous cesarean section/s were at 
risk of uterine rupture and bleeding due to placenta previa during 
pregnancy.22 While women with more than one previous scar are 
rarely given a trial for vaginal delivery; hence, they almost always 
have a planned cesarean delivery. There was a significant association 
between cesarean deliveries and abnormal fetal presentations like 
breech or transverse lie, as it is obstetrically indicated.8,23,24

The association between cesarean section and obesity has 
previously been reported in the literature.19,25-27 Obesity is associated 
with pregnancy complications which include pre-eclampsia, 
diabetes and gestational hypertension.9,28,29 In addition, obesity is 
also associated with induced labor and delivery of a macrocosmic 
infant.25-27

Women who were preterm (<37 weeks gestation) and post 
term (>40 weeks) were more likely to experience cesarean delivery 
compared to women at 38-40 weeks gestation. Similar results 
were reported in a study conducted in England which showed 
that increasing gestational age was independently associated with 
a decreased risk of cesarean sections.8 Another study conducted in 
the USA found that the increase in cesarean sections in singleton 
preterm births was probably due to more breech presentations.30

A fetus weighing less than 2.5 kg or more than 4 kg would 
most likely need to be delivered via cesarean section compared 
to fetus weith normal neonatal birth weight. Patel et al. reported 
similar observations and similar results were found by another 
study indicating both large and small fetuses are mostly implicated 
in cesarean deliveries than infants with the average neonatal birth 
weight.31

Conclusion

Based on the above observations, the following are the suggested 
recommendations: First, the women aged >40 years should be 
counseled during antenatal care that they are at high risk of 
cesarean delivery. Second, women with gestational diabetes should 
follow strict dietary advice apart from exercise and medications 
during pregnancy to control macrosomia hence, the possibility of 
cesarean section. Moreover, women must be encouraged to deliver 
normally especially in their first pregnancy to avoid repeated 
cesarean sections. The study outcome encourages women to do 
regular exercise so as to maintain their weight as appropriately as 
possible and avoid obesity that can cause adverse effects on their 
health. The observed association of IUCD and cesarean section 
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needs to be investigated in a larger study as this association may 
have happened by chance in the present study. The findings of this 
study highlight the importance of health education towards Omani 
women throughout the antenatal period. The messages of health 
promotion can be best addressed through specialized antenatal 
counseling clinics. Such specialized counseling clinics are not yet 
available in Oman and these services are being provided among the 
routine work at the antenatal care clinics.
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