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Abstract: Compared to vaginal deliveries, caesarean section (C-section) is a major surgery that could be associated with
higher risks of maternal and infant mortality and morbidity. In Yemen, some recent reports indicated overuses of C-section.
This was a cross-sectional study aimed to assess the risk ratio difference in C-section exposure between Yemeni mothers
according to their demographic variables. A total of 400 participants of reproductive age visiting health centers for obstetric care
in the central area of the western highlands of Yemen were randomly interviewed using a pretested questionnaire. The results
found that the prevalence of C-section exposure among the study participants was 22%. Mothers’ demographic variables showed
significant differences in the risk ratio of C-section exposure. Among these variables, large differences in the risk ratio of
C-section exposure were estimated between urban versus rural (RR = 3.9, ER = 2.9, P ˂ 0.001) and literate versus illiterate
mothers (RR = 3.8, ER = 2.8, P ˂ 0.001). Relatively moderate differences were revealed by parity and maternal age variables
(RR = 2.7; ER = 1.7; P ˂ 0.001, RR = 2.6; ER = 1.6; P ˂ 0.001, respectively). Age at marriage, employment status, and visiting
health services practice, however, were associated with low differences in the C-section exposure. To strengthen the mother and
infant health programs in Yemen, maternal variables including place of residence and educational status should be considered as
predictors for either an unnecessary or additionally needed C-section.
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1. Introduction
Although the cesarean section (C-section) delivery is
introduced to protect maternal and infant lives, this major
surgery is associated with higher risks of maternal and
neonatal mortality and morbidity compared to vaginal
delivery [1-2]. Recently, C-section shows an excess use
throughout the world causing further health problems and
economic burden to people and health providers [3-4]. On the
other hand, the underuse of C-section is found to be
associated with higher levels of mortality among mothers and
infants in poor countries lacking an adequate basic health
care. [5-6].

Regarding the ideal rate for C-section, the international
healthcare community started that “There is no justification
for any region to have a rate higher than 10-15%” [7].
However, the World Health Organization (WHO) worldwide
ecologic study shows that the association of C-section rate
and mortality is justified by socioeconomic factors [8]. The
study indicated that mortality of the mother and her neonate
decreased when a below 10% C-section rates increased,
whereas an above 10% to 30% rates have no effect on
mortality. Accordingly, about 69 around the world have
C-section rates ranging from 17% to 50% [9]. Among the
Arab World, the highest rates of C-section of 23% and 28%
are reported among Lebanese and Egyptians, respectively
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[10-11]. Data from neighboring countries such as Bahrain,
Qatar and Oman revealed an adequate use of 16% [12-13].
In Yemen, the available literature suggests that the
incidence of C-section had considerably increased over the
last decade, from 1.4% in 1997 to 30% since 2013 [14-15]. In
a poor country like Yemen, the negative consequences of
excess C-section on maternal and infant health and economy
of the family and community should be considered.
Therefore, the present study was aimed to assess some
maternal variables as potential predictors for increasing the
exposure to C-section among Yemeni women residing the
Central Area of the Western Highlands.

2. Methodology
2.1. Study Area and Study Population
The study was carried out in Dhamar district, the central
area of the western highlands region of Yemen. It is about
2400 meters over sea level and located 100 kilometers south of
Sana’a city. The study participants were randomly selected
from the governmental health services providing an obstetric
care, namely; Al-Gadad Health Centre, Al-Wehdh Health
Centre, Al-Homeat Hospital, Dhamar General Hospital,
Maternal and Child Health Centre and Yemen Red Crescent
Center. Four hundred (400) married women aged 15 – 49
years voluntary participated in this survey.
2.2. Study Design
This case-control study was conducted during the period
from June 2013 to March 2014. The study design was planned
with a 95% confidence level and 0.50 expected frequency.
The study data were collected using pretested questionnaire.
The following demographic variables were available during
this survey: maternal age, place of residence, educational and
employment statuses, age at marriage, parity, and visiting
health services practice for obstetric care. To assess the risk
ratio differences between the study groups, exposure to
C-section was investigated as the dependent variable and the
demographic variables as the explanatory variables. The
prevalence of C-section exposure is determined by dividing
the number of participants who had one or more previous
exposures to C-section by the total number of the study
participants.
This study was approved by the TU Medical Ethical
Committee (TUMEC) at the Faculty. A verbal consent was
obtained from each woman and their participation was
completely voluntary.

87

= 1); age at marriage (≤ 19 years = 0, > 19 years = 1); parity
(primip = 0, multi-to-grand = 1); and visiting health services
(limited = 0, regular = 1). Risk ratio (RR) difference in the
exposure to C-section between the women groups was
evaluated using chi-square test. The estimated risk ratio (ER=
RR – 1) for predicting C-section exposure among the study
population was then developed. P value of ≤ 0.05 was used as
the level of significance.

3. Results
3.1. General Characteristic of the Participants
Four hundreds (400) married women aged between 15 and
49 years participated in this survey. More than of one-third
(36.8%) of the participants were between 15 and 24 years old.
Fifty-seven percent (57%) were urban residents. Regarding
educational and employment status, most of women had the
ability to read and write (R&W) a simple letter and
unemployed (69% and 77%, respectively). Almost half (47%)
of them had married at or below age 19. However, only 17%
had given one live birth compared to the majority (83%) who
had two or more. Similarly, 17% of the participants reported
that they had a limited practice of visiting health services for
obstetric care while the majority had a regular visiting
practice.
3.2. Prevalence of Cesarean Section Exposure
As shown in Figure 1, twenty two percent (22%: 87/400) of
the study participants had exposed to C-section deliveries.
However, the majority (78%: 313/400) of mothers, never
exposed to the C-section, had reported vaginal deliveries
(normal = 75% and assisted = 3%).

2.3. Data Analysis
Data were statistically analyzed using IBM SPSS software
(version 22.0). Differences in the exposure of the participants
to C-section were dichotomously presented as a percentage (%)
according to their demographic variables. For instance,
maternal age (≤ 24 years = 0, > 24 years = 1); place of
residence (urban = 0, rural = 1); educational status (R&W = 0,
Illiterate = 1); employment status (employed = 0, unemployed

Figure 1. Prevalence of caesarean section in the central area of western
highlands of Yemen

3.3. Distribution of Cesarean Section
The distribution of C-section exposure by the demographic
variables of the study participants is shown in Table 1. As
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parallel with the vaginal deliveries, the distribution of
C-section prevalence differed considerably by the maternal
demographic variables. Women aged ≤ 24 years showed a
higher exposure than those aged > 24 years (35.4% compared
to 13.8%, respectively). Similar results were also reported by
urban-rural residence (32.0% vs. 8.1%), R&W-illiterate
educational
status
(27.6%
vs.
7.3%)
and
employed-unemployed position (30.5% vs. 17.0%).
Accordingly, the study participants showed higher rates of
C-section exposure by their ≤ 19 age marriage (27.8% vs.
14.9%) and primip parity (45.6% vs.16.9%). Mothers with a
limited practice of visiting health center for obstetric care
showed higher rate of C-section exposure than those who had
indicated a regular practice (32.8% vs. 19.5%).
Table 1. Distribution of cesarean section exposure among the study
participants (No = 400).
Demographic variables
Maternal age
≤ 24 years
> 24 years
Place of residence
Urban
Rural
Educational status
R&W
Illiterate
Employment status
Employed
Unemployed
Age at marriage
≤ 19 years
> 19 years
Parity
Primip
Multi-to-grand
Visiting health services
Limited
Regular

C-section exposure
Had exposed* N (%) Never exposed** N (%)
52 (35.4)
35 (13.8)

95 (64.6)
218 (86.2)

73 (32.0)
14 (8.1)

155 (68.0)
158 (91.9)

75 (27.6)
9 (7.3)

197 (72.4)
115 92.7)

43 (30.5)
44 (17.0)

98 (69.5)
215 (83.0)

59 (27.8)
28 (14.9)

153 (72.2)
160 (85.1)

31 (44.9)
56 (16.9)

38 (55.1)
275 (83.1)

22 (32.8)
65 (19.5)

45 (67.2)
268 (80.5)

*Mothers had exposed one or more times to C-section
**Mothers with vaginal deliveries who had never exposed to C-section

3.4. Risk Ratio of Caesarean Section
The risk ratio (RR) for the association of C-section
deliveries with the potential predictors is displayed in Table 2.
The place of residence and educational status significantly (˂
0.001) showed the highest differences in the risk ratios of
C-section exposure between urban and rural residents as well
as R&W and illiterate (RR = 3.9; 95% C. I. = 2.3 - 6.7, RR =
3.8; 95% C. I. = 2.0 - 7.3). These rates of ratios differences
were followed among primip and multi-to-grand parities (RR
= 2.7; 95% C. I. = 1.9 - 3.8) and ≤ 24 and > 24 maternal ages
(RR = 2.6; 95% C. I. = 1.8 - 3.7). On the other hand, marriage
age (RR = 1.9; 95% C. I. = 1.3 - 2.8) employment status (RR =
1.8; 95% C. I. = 1.2 - 2.6), and visiting health services practice
(RR = 1.8; 95% C. I. = 1.2 - 2.6) were found to be significantly
associated with smaller risk ratio differences between the
mothers groups in terms of their C-section exposure.
Table 2 also shows the corresponding estimated risk ratio

(ER) for predicting C-section deliveries among the study
population. The results indicated that the risk difference in the
exposure to C-section deliveries increases about three times
(ER = 2.9 and 2.8) between urban and R&W mothers in
relative to rural and illiterate mothers, respectively. The
estimated risk in the exposure increases about two times
through primiparous (ER = 1.7) and ≤ 24 aged mothers (ER =
1.6). However, lower relative risks result between the women
groups by their age at marriage working status and limited
visiting of health center (ER = 0.7, 0.8 and 0.9, respectively).
Table 2. Risk ratio difference in the C-section exposure among the study
participants in the central area of western highlands of Yemen (n = 400).
Variables
Age
≤ 24 years
> 24 years
Place of residence
Urban
Rural
Educational status
R&W
Illiterate
Employment status
Employed
Unemployed
Age at marriage
≤ 19 years
> 19 years
Parity
Primip
Multi-to-grand
Visiting health services
Limited
Regular

RR

95% C. I.

ER

P

2.6
1

1.8 - 3.7

1.6

˂ 0.001

3.9
1

2.3 - 6.7

2.9

˂ 0.001

3.8
1

2.0 - 7.3

2.8

˂ 0.001

1.8
1

1.2 - 2.6

0.8

˂ 0.01

1.9
1

1.3 - 2.8

0.9

˂ 0.01

2.7
1

1.9 - 3.8

1.7

˂ 0.001

1.7
1

1.1 - 2.5

0.7

˂ 0.05

RR: risk ratio
CI: confidence interval
ER: estimated risk ratio
P: level of significance

4. Discussion
The present study reveals important obstetric data regarding
the prevalence and predictors of caesarean section exposure in
Yemen, which are vital in improving the mother and infants
health. Some demographic variables showed higher
differences in the prevalence rates of C-section exposure
between the women groups. These demographic variables
were confirmed as significant predictors for increasing the risk
of C-section deliveries among the study population. The
present study indicated that maternal age, place of residence,
educational status, and employment status as well as age at
marriage, parity, and visiting health services practice as
potential predictors for C-section deliveries. The highest risk
ratio differences in the exposure to C-section were reported
between the women groups in terms of their place of residence
and educational status. These considerable discrepancies could
trigger either an unnecessary or additionally needed C-section
exposure among the study population.
The study results showed that the urban residents had
higher risk of C-section deliveries. This was in agreement with
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the previous reports in many developing countries [16-17].
Moreover, as the education of mothers increased the risk ratio
of C-section deliveries increased among the rural community
[18]. In agreement with these findings, the study results
revealed that the better educational status of the urban
community showed a higher risk of C-section deliveries than
the rural community. In fact, the basic data of the present study
found that the educational status is significantly higher among
the urban community and the vast majority of the educated
mothers were employees. As well, education has been
supposed to increase the C-section-seeking behavior in India
[17]. In Yemen, education is useful in providing autonomy to
women to utilize the available health facilities.
The present study also suggested that maternal age is
associated with a significant difference in the C-section
exposure. Comparable results have been reported from
younger maternal ages in Sudan and UAE [19-20].
Accordingly, higher incidences of C-section were reported
among teenage wives of less than 17 years old [21]. In
agreement with previous studies carried out in some
developing countries, the teenage wives reported with higher
prevalence rate of C-section exposure during this survey were
mostly primiparous mothers [22].
Positive answers of visiting health services were obtained
from almost three-quarters of the study participants. The
better practice indicated by the study participants could be due
to the availability of health facilities and access to their
services to all mothers groups throughout the study area.
World Health Organization indicated that limited access to
inclusive obstetric care is associated with higher short and
long term risk of C-section deliveries for woman and infant
health as well as for upcoming pregnancies [23]. In harmony
with these conclusions, results of the present survey showed
that there were significant differences between the study
participants in terms of their obstetric care seeking practice.
The findings exhibited that the regular practice of visiting
health services reflected a lower rate of C-section deliveries.
Hence, improving the quality of the obstetric care is an
important intervention that could provide C-section to
mothers in need.
Health educational programs to support a better knowledge
of benefits and risks of C-section on maternal and infant
mortality and morbidity can help in reducing the incidence of
unnecessary C-section. Such programs are also effective in
saving mothers and neonate lives in low income settings
where C-section is underused. The assessment of the risk ratio
differences between the study participants based on their
demographic variables is of significant benefit to ascertain the
quality of the adjustments needed in the strategy for future
intervention.
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the risk ratio of C-section such as place of residence and
educational status. These findings are important for improving
the knowledge of the community about maternal variables that
would lead to higher levels of mortality and morbidity among
mothers and infants in this poor country where the quality of
obstetric care is low. Further research on risk factors of
C-section, which include socioeconomic and obstetric variables,
should be carried out to strengthen the study outcomes.
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