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ABSTRACT 
Background: Caesarean section rates had been increasing markedly in the world and the procedure as it 
become more safe than before (although it still a major surgical operation) and the objective of this study is 
to estimate the prevalence of caesarean section in Mosul city hospitals.  
Methods: A cross-sectional study was conducted at eight hospitals in Mosul city from both river sides 
including five governmental hospitals and three private hospitals, (671) women who delivered by caesarean 
section in Mosul city hospitals during a period of data collection were included from beginning 15th of 
November 2019 and ending at 15th of April 2020. 
Results: Women delivered by caesarean section aged between 20-35 years in (70.6%), (74.8%) of low 
educational level and (91.8%) were unemployed. The rate of caesarean section during the period of data 
collection in Mosul city hospitals was (28.8%) while the rate of caesarean section during the period of data 
collection showed that the highest rate of caesarean section were in private hospital and especially at Al-
Zahrawi and Al-Rabee Private Hospitals (100%) while Al-Batool Hospital include (37.6%) from governmental 
hospitals in spite that the highest numbers of deliveries and caesarean section was in Al-Khansa Teaching 
Hospital.  
Conclusions: Caesarean section rate was higher than WHO recommendation among Mosul hospitals. 
Further improvement and attention to primary health care should be applied.  
 
Keywords: Caesarean section, COVID-19, deliveries, Mosul city hospitals, prevalence. 
 
 

  العرضي المقطع دراسة:  الموصل مدينة مستشفيات في القيصرية العمليات انتشار

 
 نور نسار فضل *، اميمت عبذالرزاق زبير**، رائذة محمذ الوزان *** 

كليت  ،طب األسرة والمجتمع  فرع**،  ، كليت الطب ، جامعت الموصلطب االسرة والمجتمع دراساث عليا ، فرع  ت*طالب

 ، العراق ، الموصل جامعت الموصل ،كليت الطب  ،النسائيت والتوليذ  فرع*** ، جامعت الموصل ،الطب 

 

 الخالصت
يعذل انعًهُاث انقُصشَت صادث صَادة يهحىظت فٍ انعانى باعخباسها اصبحج اكثش اياَا يٍ انسابق  )بانشغى يٍ اَها حبقً  الخلفيت:

 ت يعذل انعًهُاث انقُصشَت فٍ يسخشفُاث يذَُت انًىصم.  عًهُت جشاحُت كبشي( وغاَت هزِ انذساست نًعشف

أجشَج دساست يقطعُت فٍ ثًاَُت يسخشفُاث فٍ يذَُت انًىصم يٍ ضفخٍ انُهش بًا فٍ رنك خًست يسخشفُاث حكىيُت  الطريقت:

( ايشأة ونذث بعًهُت قُصشَت فٍ يسخشفُاث يذَُت انًىصم خالل فخشة جًع انبُاَاث حى حضًُُها يٍ 176وثالثت يسخشفُاث اههُت، )

 .9191شباط   61وَُخهٍ فٍ 9162حششٍَ انثاٍَ  61بذاَت 

٪( يٍ انًسخىي انخعهًٍُ 7..7٪( ، )71.1سُت فٍ ) 51-91انُساء انهىاحٍ ونذٌ بعًهُت قُصشَت حخشاوح أعًاسهٍ بٍُ  النتائج:

٪( عاطالث عٍ انعًم. بهغ يعذل انىالدة انقُصشَت خالل فخشة جًع انبُاَاث فٍ يسخشفُاث يذَُت انًىصم 26.7انًُخفض و )

بت انىالدة انقُصشَت خالل فخشة جًع انبُاَاث أٌ أعهً َسبت نهىالدة انقُصشَت كاَج فٍ انًسخشفُاث ٪( بًُُا أظهشث َس97.7)

٪( يٍ انًسخشفُاث 57.1يسخشفً انبخىل )٪( بًُُا حضى 611االههُت وخاصت فٍ يسخشفً انضهشاوٌ و يسخشفً انشبُع االههُت )

 هُاث انقُصشَت كاَج فٍ يسخشفً انخُساء انخعهًٍُانحكىيُت عهً انشغى يٍ أٌ أعهً َسبت يٍ انىالداث وانعً

َسبت انعًهُاث انقُصشَت كاَج أعهً يٍ حىصُاث يُظًت انصحت انعانًُت فٍ يسخشفُاث انًىصم. َُبغٍ حطبُق يضَذ  االستنتاجاث:

 يٍ انخحسٍُ واالهخًاو بانشعاَت انصحُت األونُت.
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 .ىالداث، يسخشفُاث يذَُت انًىصم، االَخشاس ، ان62-انىالدة انقُصشَت، كىفُذالكلماث المفتاحيت: 

 

 

INTRODUCTION 
Caesarean section (CS) started to be done when 

the abdomen of dying  women were incised and 
opened to save a fetus and avoid burying it with 
their  mother during 600 before century and at  the 
beginning of the 21

st
 century CS rates was raised 

above (10-15%) which was recommended by 
WHO in many areas of the world especially in high 
and middle income countries.

1 

Although CS was relatively safe, it is a major 
surgery and recovery that was relatively longer 
than that of the vaginal birth, CS was initiated as a 
lifesaving procedure in clinical practice for both the 
fetus and the mother. Also, it was considered as 
one of the most emergency obstetrical operation.

2 

In Iraq the CS rate in 2016 was (33.1%) 
3
 which 

was higher than reported in 2012 (24.4%).
4
 In 

Nineveh governorate the rate of CS was (15.2%)  
in 2012 

4
 and remained increasing to reach 

(18.7%) in 2018
 
but during 2019 the rate slightly 

decreased to reach (17.2%).
5,6

 In Mosul city 
hospitals the CS rate during 2018 was (22%) and 
increased to reach (25.7%) during 2019.

7,8 

The CS rates during 2018 in the different 
governorates of Iraq revealed variations in the rate 
and ranging from (14.2%) in the governorate of Al-
Anbar to (52.9%) in the governorate of Erbil.

5
  

The rate of CS in Iraq neighboring countries is 
variable; in Saudi Arabia the rate of CS reported to 
be high (43%) in 2018.

9 
 In Jordan, 

 
during 2011-

2012 CS rate was (29.1%).
10

 In Syria, the rate of 
CS was still increased to reach (46%) in 2016.

11
 In 

Turkey, the CS rate in 2017 was (53.1%).
12 

 In Iran, 
the CS rate in 2015 still high and it constituted 
(43.0%).

13 

In some of developing countries, in Egypt the CS 
rate during 2016 was (55.5%).

14 
In Bangladesh, 

during 2013, CS rate was (35%).
15

  
In some of developed countries in Canada the 

rate increased gradually to reach  (28.2%) in 
2016.

16
 In Italy, the CS rate was (34.2%) in 2015.

17
  

Caesarean sections are classified according to 
the urgency as following: Elective CS (scheduled 
or planned)  the decision to do CS may be 
performed antepartum. It may be done if there is a 
medical, obstetrical reason or maternal request. 
The ideal time to do it is a bout (39) weeks of 
pregnancy unless there is a medical indication 

18
 

while   emergency CS (unscheduled or unplanned) 
was done when vaginal delivery was planned but 
reason for CS was happened suddenly, the 
decision to do it after labor has begun but it may 
also arise even when labor has not occurred. The 

morbidity and mortality were observed more with 
emergency CS than elective

 
. 

19
 The aim of this 

study was estimation of prevalence of CS in Mosul 
city hospitals.  
 

METHODS 
The current study is a descriptive cross-sectional 

study which was conducted at Mosul city hospitals 
during the period of data collection which was five 
months started from the 15

th 
of November 2019, 

(671) cases of CS were studied from all hospitals 
in Mosul city (Al-Khansa, Al-Salam, Al-Batool, 
Mosul General Hospital, Nablus, Al-Zahrawi, Al-
Rabee and Nineveh hospitals). Data were taken 
from interview with women who delivered by CS, 
the women who refused to participate in this study 
was excluded and the information confirmed by the 
patient 

,
s medical sheet. The information included 

the socio demographic characteristics, types of CS 
and mother preference to delivery types among 
study population. Questionnaires were filled and 
the information were entered on Microsoft Excel 
2010 then use SPSS version 23 and mini tab for 
statistical analyses with Chi-square test (goodness 
of fit) for strata justification,  analysis and percent 
were created for variables also tables and figures 
were used to the current informations, descriptive 
statistics was used to show frequencies, 
percentage, mean and standard deviation of the 
characters and variables with P- value (< 0.05) 
was considered to be statistical significant. 

 

RESULTS  
Total no. of women with CS included in this 

study were  (671) women, the age of (20-35) years 
old was (70.6%) mean age of the participants 
women was )28.89 (years (SD±6.61) with a 
minimum and maximum age of (15 and 47) years 
with significant statistical difference (P=0.000). 
Most of women delivered by CS (74.8%) were 
illiterate and primary school level and the highest 
number had primary school (48.4%) with a 
significant statistical difference (P= 0.000) while 
the high education was constituted (10.6%). Most 
of the participant were unemployed (91.8%) with a 
significant statistical difference (P= 0.000) as 
appeared in table 1: 
 
 
 
 
 

https://en.wikipedia.org/wiki/Elective_surgery
https://en.wikipedia.org/wiki/Elective_surgery
https://en.wikipedia.org/wiki/Elective_surgery
https://en.wikipedia.org/wiki/Elective_surgery
https://en.wikipedia.org/wiki/Elective_surgery
https://en.wikipedia.org/wiki/Elective_surgery
https://en.wikipedia.org/wiki/Elective_surgery
https://en.wikipedia.org/wiki/Emergency
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Table 1: The socio demographic characteristics of the study population  

Parameters (n=671) No. % P-value
*
 

Age (years)    

< 20    49 7.3 

0.000 20 – 35 474 70.6 

≥ 35   148 22.1 

Mean age ± SD       28.89 ± 6.61  

Maternal education    

Illiterate 177 26.4 

0.000 

Primary school  325 48.4 

Secondary school 98 14.6 

University  67 10.0 

Higher education  4 0.6 

Maternal employment    

Unemployed  616 91.8 0.000 

Employed 38 5.7  

Skilled work 17 2.5  

* Chi-square test (Goodness of Fit) was used. 
 
The rate of CS in Mosul city hospitals during study period was (28.8%) and the rate was lower (18.2%) 

when calculated for all deliveries (home and hospitals deliveries) in Mosul city. The rate of CS during the 
period of data collection showed that the highest rate of CS in private hospital were Al-Zahrawi Private 
Hospital and Al-Rabee Private Hospitals (100%) while in governmental hospitals the highest rate was Al-
Batool Hospital (37.6%) although  the highest numbers of deliveries and CS was in Al-Khansa Teaching 
Hospital, the lowest rate of CS was in Nablus Hospital (15.4%) as appeared in table 2: 

 
Table 2: Proportion of caesarean section from total deliveries during the study period in Mosul hospitals 

Name of the hospitals No. of CS 

Total 
Deliveries % of 

CS 
% of total CS*

 

Al-Zahrawi Private Hospital 907 907 100.0 13.9 

Al-Rabee Private Hospitals 377 377 100.0 5.8 

Nineveh Private Hospital 237 248 95.6 3.6 

Al-Batool Hospital 1479 3929 37.6 22.7 

Mosul General Hospital 471 1980 23.8 7.2 

Al-Khansa Teaching Hospital 1794 7923 22.6 27.5 

Al-Salam Teaching Hospital 663 3399 19.5 10.2 

Nablus Hospital 594 3861 15.4 9.1 

Total deliveries in Mosul hospitals  6522 22624 28.8 100.0 

Total deliveries in Mosul city  6522 35919** 18.2 _ 

* The denominator=6522 
** Which include total deliveries inside and outside hospitals (22624,13295) respectively. 
 
The total prevalence of CS in the current study was (28.8%). Most of deliveries (76.7%) were in  
governmental hospitals while (23.3%) in private hospitals as appeared in table 3: 
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Table  3 : Distribution of types of deliveries in Mosul city hospitals according to the types of hospitals 

Types of hospitals 

CS among all VD* among all 
Total 

Deliveries No. 
% 

(CS) 
% 

(Deliveries) 
No. 

% 
(VD) 

% 
(Deliveries) 

Governmental 5001 76.7 22.1 16091 99.9 71.1 21092 

Private 1521 23.3 6.7 11 0.1 0.1 1532 

Total 6522 100.0 28.8 16102 100.0 71.2 22624 

 

*VD mean vaginal delivery 

CS rate in the left side was more than the right side. It constituted (57.4%) from total CS rate although 
numbers of hospitals from left side was equal to right side as appeared in table 4: 

Table 4 : Distribution of types of deliveries by Mosul sides of river Tigris 

Mosul sides 

CS among all VD among all 
Total 

Deliveries No. 
% 

(CS) 
% 

(Deliveries) 
No. 

% 
(CS) 

% 
(Deliveries) 

Left side 3741 57.4 16.5 8865 55.1 39.2 12606 

Right side 2781 42.6 12.3 7237 44.9 32.0 10018 

Total 6522 100.0 28.8 16102 100.0 71.2 22624 

*VD mean vaginal delivery 

CS was done for elective causes in (57.5%) while emergency CS constituted (42.5%) with significant 
statistical difference (P=0.000) as appeared in table 5: 

Table 5: Distribution of the study population according to the types of CS 

Type of CS No. % P-value
*
 

Elective   386 57.5 

0.000 
Emergency 

285 42.5 

Total 671 100.0 ـــ 

* Chi-square test (Goodness of Fit) was used. 
 
Most of women prefer one method of deliveries (81.8%) with a significant statistical differences (P= 0.000) 
there was equal prefer for CS and for vaginal delivery among women in this study (50.3%) and (49.7%) 
respectively with non-significant statistical difference (P = 0.898) as appeared in table 6:  
 
Table 6: Mother preference to delivery types among study population 

Mother preference (n=671) No. of CS % P-value
*
 

Not prefer any mode of delivery (according to need) 122 18.2 
0.000 

Prefer one mode of delivery (n=549) 
Prefer CS 
Prefer vaginal delivery 

549 81.8 

276 50.3 
0.898 

273 49.7 

Total 671 100.0 ـــ 

* Chi-square test (Goodness of Fit) was used.  
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DISCUSSION 
Caesarean section is the most common surgical 

procedure in obstetrics and it has been improved, 
simplified over time and it has become more 
safe.

20
 The statement “Our journey to the Moon or 

Mars may be safe but a fetus journey, a journey of 
only 6 inches through the maternal pelvis is not 
always safe, for both mother or baby.” Said by 
Patel in 2000.

21 

The finding of this study showed that most age 
group of women delivered by CS was (20-35) 
years because in our locality the women with the 
age of (≥35) preferred home deliveries especially if 
they had previous history of safe home deliveries 
while women with age group of (< 20) years had 
less married and less fertility rate it was similar to a 
study in India

 22 
 which showed that the CS rate 

was also more in age group of (20-35) years as it 
constituted (55.6%). In the current study three 
quarters of the women delivered by CS had 
education of primary school level or illiterate and 
this high percentage could be explained by the fact 
that low educational level give less importance to 
ANC which make complications at time of 
deliveries more as ANC contributed to a better 
birth outcome. 

23
 This study was similar to study in 

Kirkuk governorate
 24 

where (70%) of study sample 
were primary school level or illiterate.

 
Unemployed 

women (91.8%) was constituted the highest 
percentage among women delivered by CS and 
this could be related to low income which make 
women unable to have ANC. The high number of 
unemployed women in this study was higher than 
the rate of unemployed women (82%) in Kirkuk 
governorate.

24 

   The prevalence of CS in Mosul city during the 
study period including home and hospital deliveries 
was (18.2%) which was slightly higher than WHO 
recommended rate (15%) and also this rate slightly 
higher than the rate of CS at 2019

 
statistic in Mosul 

city 
8 

which was reported as (15.9%). In the current 
study the CS rate in Mosul city between the rate 
reported among some neighboring governorates 
linked with the findings of the Iraq annual statistical 
report at 2018 

5
 have shown the lowest CS 

reported in governorate of Al-Anbar (14.2%) and 
the highest rate in governorate of Erbil (52.9%). 
The prevalence of CS in Mosul city was much less 
in comparison to study done by Alsheeha MA in 
Qassim Saudi Arabia 

25 
which constituted (55.4 %).  

   Considering deliveries in hospitals during the 
study period and calculating rate of CS of all 
hospitals in Mosul city was (28.8%) and clearly 
explained by the fact of high risk pregnancy and 
previous two and more CS delivered at hospitals. 
This rate was slightly higher than that of 2019 
statistics and lower than CS rate in five hospitals in 
Babel, Iraq 

26 
were the reported rate was (34.5%).

  

Analyzing CS rate in each hospital in Mosul 
during study period showed that the highest rate 
was in private hospitals as two of them admitted 
pregnant women for CS only and one of them 
admitted limited number of women for vaginal 
delivery and majority for CS while Nablus Hospital 
had the lowest percentage in this study with upper 
limit of WHO recommendation and in the statistic 
2019 

8 
also Nablus Hospital had the lowest 

percentage with upper limit of WHO 
recommendation, in the remaining hospitals the 
percentage were varied between the private and 
Nablus hospital (had the lowest CS rate among all 
hospitals)  and although there were high number of 
CS done in these hospital,  the percentage is lower 
than the private because of high number of 
admission for deliveries (vaginal delivery and CS).  

   Comparing CS rate between two sides in 
Mosul city, it was showed that the left side (57.4%) 
was slightly more than the rate in right side 
although numbers of hospitals from left side was 
equal to the right side (4 hospitals) this could be 
explained by presence of two private hospitals in 
the left side in which the admission was only for 
CS while the private hospital in the right side had 
admission for CS in addition to vaginal delivery. 
There was no similar study including two sides to 
compare the result with it.  

In Mosul city women preferred deliveries at 
governmental hospitals (93.2%) and about three 
quarters of CS (76.7%) was reported in these 
hospitals. This could be related to the high 
numbers of total deliveries in governmental 
hospitals because trial of labor after caesarean 
was done only in governmental hospitals and all 
services in these hospitals were semi cost free for 
both mother and newborn. Also there was one 
private hospital in Mosul city which allowed 
admission for vaginal delivery, it was higher than 
CS reported in governmental hospitals in Baghdad 
city 

27 
Iraq at it constituted (41.8%). 

   In this study elective CS constitutes the higher 
rate (57.5%) among caesarean deliveries and 
maternal request was also increased the elective 
CS and it is lower than the study which was done 
in a tertiary care hospital at Kolkata 

28
 in which 

elective CS was (81.1%).  
   Most of women (81.8%) has idea for one mode 

of deliveries before labor. In this study and about 
equal numbers of women preferred CS and vaginal 
delivery.  A Study 

 
done by Takegata et al,

 29 
in 

Vietnam
 
where pregnant women have preference 

for CS (34%). This may be explained by the 
situation of  hospitals in our locality and women 
preference for CS either in private or even in 
governmental hospitals and prefer to stay in the 
hospitals for short period as possible because the 
hospitals are very crowded in addition to that 
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women fear from COVID-19 infection in the study 
period.  

   Strength of the current study are the response 
rate of participant women was (100%), the 
reliability index was (96%), the validity of the 
questionnaire formula used in the current study 
was (86.29%) and although the sample size 
required in the study (592) but the researcher 
increase the sample to (671) while the  limitation of 
current study was some restriction of data 
collections had occurred during COVID-19.  

 

CONCLUSIONS AND RECOMMENDATIONS  

Caesarean section rate in Mosul city hospitals at 
a study period was higher than WHO 
recommendation (28.8%). Three quarters of CS 
was done in governmental hospitals and about half 
of cases in the left side, (70.6%) of women 
delivered by CS were aged (20-35) years, (48.4%) 
of women with primary school education, (91.8%) 
of women were unemployed. The important 
recommendations in present study which must be 
given a great attention are the rate of CS should 
be kept within the optimal range by doing medical 
check of labor management both in governmental 
and private hospitals, there is demand for 
improving and providing cardiotocography (CTG) 
and fetal blood sampling in all maternal hospitals 
to check the fetal wellbeing. 
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