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Abstract
Background: Uterine rupture lead to elevated maternal and neonatal mortality in a lot of rural places in the world, while in
Yemen in both rural and urban places. This study was conducted aiming to determine the prevalence and risk factors of uterine
rupture in women who delivered in Saudi Hospital in Hajjah city, Yemen.
Method and materials: Service based cross sectional study was done. The data were obtained by filling standard questionnaire
from 111 uterine rupture cases and 111 non-uterine rupture comparative controls.
Result: The 2-year period of record review in the obstetrics ward shows 3,457 deliveries were conducted 111 of them had
uterine rupture (incidence: 1:31). The mean maternal age of females had uterine rupture was 26 years with SD 7.4 years. For risk
factors of uterine rupture, there was a highly significant association between uterine rupture occurrence and parity (>5) (OR=3.4,
pv< 0.001), illiteracy of females (OR=14.2, pv< 0.001), residence far from hospitals (OR= 2.6 times, pv< 0.001), poverty (OR= 29.2,
pv< 0.001), attending ANC for less than 2 visits during pregnancy (OR=29.2, pv< 0.001), using uterotonic drugs to induce or augment
labor (OR=4.3, pv = 0.01), home as initial place of deliveries (OR=6.8, pv<0.001).

Conclusion: Uterine rupture is one of the major causes of maternal morbidity and mortality in our Hospital in Hajjah. The
hospital should develop strong collaborative and integration methods with catchment of healthy facility and educative campaign to
decrease prevalence of uterine rupture and its impact in the surrounding Hajjah governorate.
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Introduction
Global, around 340,000 to 500,000 women die annually as a
result of pregnancy and child birth complications. The greater part of
these cases happens in low income countries; including Sub-Sahara
Africa and countries like Yemen [1]. In addition, uterine rupture is
one of the major obstetric complications of labor and directly play
a role to perinatal and maternal morbidity and mortality [2]. The
prevalence of uterine rupture in developed countries was 0.92.
However, in developing countries: 1.9% in Central Africa, 18% in
Burkina Faso and 25% in Ethiopia [3]. Also, the top four causes of

maternal mortality in developing countries were obstructed labor
and uterine rupture (36%), hemorrhage (22%), hypertensive
disorders of pregnancy (19%) and sepsis/infection (13%) [3-5].
Moreover, in Yemen and some Sub-Sahara Africa countries more
than 50% of deliveries were attended at home [3,5,6]. As well as,
phase I delay (delay in decision to seek care) contributed about
25% of maternal deaths in most developing countries including
Yemen [3,5,6]. For this, reason Ministry of Health should initiate
free maternity services at health center and hospital level.
Uterine rupture was the third common cause of death in Sana’a
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city hospitals [6]. Therefore, is important to improve availability,
accessibility and utilization of the essential emergency obstetric
care services to decrease maternal loss. Plus, skilled attendance of
labor coupled with early referral to the next higher level for better
and timely intervention is equally important [7].

factors resulting uterine rupture differ from one study to another.
In particular this study was aimed to determine the prevalence
uterine rupture and associated factors during labor among women
who delivered in Saudi Hospital in Hajjah city, North West Yemen.

Subjects and Methods

A study conducted in Africa and Asia the main associated
factors for uterine rupture were obstructed labor alone, and use
of oxytocin in already obstructed labor, constituted oxytocin use,
previous uterine scar and intrauterine manipulation by traditional
birth attendants [3,8,9]. It is possible to prevent most maternal
deaths and disabilities with known and effective interventions,
although this needs the right kind of information on why women
are dying or facing lifelong disabilities. As many literatures decide
that uterine rupture is one of the causes for maternal death. But

Study area and study period
Saudi Hospital is a public hospital found in Hajjah city, which is
located in Hajjah governorate in the North West of Yemen, about 200
km North West of the capital Sana’a. The hospital provides health
service to more than 2000,000 populations. There were 3,457
deliveries conducted per two year from annual report of hospital, in
obstetric ward. The study was conducted during September 1-2014
and August 31-2016. It was based on comparative cross-sectional
study (Table 1).

Table 1: Logistic regression result of factors associated with uterine rupture among women delivered in Saudi hospital Hajjah from 1 September 2014
to 31 August 2016.
Factors

CI 95%

PV

35.1

0.2

1.6-6.8

0.14-0.5

< 0.001

Educational level

64.9

3.4

11

9.9

14.2

5.2-38

< 0.001

42.3

0.21
0.17

0.002-0.1

0.09-0.4

< 0.001

No

%

Parity: <5

73

66
34

39

Illiterate

68

61

Secondary

15

14

47

University
Urban

38
27
1

24
0.9

72
13

11.7

40

36

Residence Resident >10km from hospital

2.3

0.9-6.1

< 0.001
0.07

< 0.001

53

48

78

70.3

0.39

0.19-0.7

< 0.001

99

89

24

21.6

29.2
0.03

11.9-71

0.01-0.07

< 0.001

Spontaneous

29

26

40

36

0.62

0.3-1.2

0.2

Induction/augmentation

24

22

7

6.3

4.3

1.2-15

Rural

Social economic
Poor

Adequate

Mode of delivery
Attendant

Less than 2

58
12
58

52
11
52

33
87
64

29.7
78.4
57.7

Attending ANC during pregnancy

2.6

0.79

< 0.001
< 0.001

0.4-1.5

0.49

11.9-71

< 0.001

0.01

89

24

21.6
78.4

0.03

0.01-0.08

At home (phase I delay)

76

68

27

24.3

6.8

3.2-14.7

< 0.001

Hospitals

2

1.8

69

62.2

0.01

0.002-0.005

< 0.001

Greater than 2

Centers (phase I delay)

OR

Odds ratio = Relative risk

95%CI

12
33

11
30

87
15

13.5

29

1.3-5.2

99

Place of onset the delivery

pv

OR

%

Primary

χ

Controls n=111

No

Parity: > 5 or nil

2

Cases n=111

2.6

1.1-6.3

< 0.001
0.03

95% Confidence intervals
Chi-square = 3.9 or more is significant
Probability value = 0.05 or less is significant

Population
a.
Source of population: All case notes of clients who
received care for delivery in obstetric ward in Saudi Hajjah
Hospital.

b.
Study population: All sampled case notes of clients who
received care for delivery in SH hospital, from September 1,
2014 to August 31, 2016.
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c.
Inclusion criteria: All case notes of delivery after 28 weeks
of gestational age that were managed in obstetric case from
September 1, 2014 to August 31, 2016.
d.
Exclusion criteria: Pregnancy terminated before 28 weeks
of gestational age.

e.
Sample size and sampling techniques: Single population
proportion formula was used to calculate sample size. The final
sample size was 111 among 3457 cases from Obstetrics ward
registry book.

Study variables

Dependent variable: Uterine rupture Interdependent
variables: Socio demography, maternal age, marital status and
address.

Obstetrics factors included: ANC visit, gravida, parity,
obstructed labor, induction/augmentation, referred from facility,
obstetric procedure (instrumentation), fetal presentation and birth
out-come.

Method of Data Analysis
Quantitative data

EPI-Data Statistical software version 6 was used for data entry
and analysis. After organizing and cleaning the data, important
characteristics of study subjects were recorded. The data were
expressed in percentages, means and standard deviations to all
variables that are related to the objectives of the study. Odds
ratio (association), 95% CI, and Chi-square (χ2) were done by 2x2
cross tabulation to find the association, between the independent
variables and the dependent variable by comparing to 111 women
attending to hospital and free from the episode. P value at 0.05 or
less was considered statistically significant.

Ethical approval

We obtained written consent from all cases. The study proposal
was evaluated and approved by the Ethics Committee of Faculty of
Medicine and Health Sciences, Sana’a University.

Results

Table 2: The age distribution of female suffering from uterine rapture
attending to Saudi Hospital in Hajjah city Yemen. From 1st of September
2014 to 31 August 2016.
Characters Age groups

%

< 20 years

19

17

25-29 years

25

23

≥ 30 years
Total

38
29

111

Mean age

26.4 years

Median

24 years

SD

Mode

Min-Max

7.4 years
23 years

16-45 years

There was a highly significant association between uterine
rupture and positive parity (>5) (OR=3.4 times with CI=1.6-6.8,
and pv< 0.001), illiteracy (OR=14.2 times with CI=1.6-6.8, and pv<
0.001), and residency in rural areas, (OR= 2.6 times with CI=1.35.2, and pv< 0.001). We classified social economic of our study
groups to poor and adequate, there was a high extremely significant
association between poor and uterine rupture with associated
risk equal to 29.2 times with CI=11.9- 71, and pv< 0.001, while a
significant protected effect was found for female with adequate
degree. We classified attending ANC for our study groups to less
than 2 visits during pregnancy and greater than 2 times, there was
a abundantly high significant association between less than 2 visit
and uterine rupture with associated risk equal to 29.2 times with
CI=11.9- 71, and pv < 0.001, while a significant protected effect
was found for female had 2 visits or more to ANC. When we studied
mode of deliveries as risk factors for uterine rupture, there was a
highly significant association between induction/augmentation
delivery and uterine rupture with associated risk equal to 4.3
times with CI=1.2-15.1, and pv = 0.014, while no association with
spontaneous and attendant deliveries.
When we studied the initial place of deliveries before transfer
to our hospital (phase I delayed) as risk factors for uterine rupture,
there was a highly significant association between home delivery
and uterine rupture with associated risk equal to 6.8 times with
CI=3.2-14.7, and pv> 0.001. Also, there was a highly significant
association between initial health center delivery and uterine
rupture with associated risk equal to 2.6 times with CI=1.16.3, and pv= 0.03, while a significant protected effect was found
for female whom primary delivery was in the hospital. Only 33
(30%) of newborns were alive, while 78(70%) were dead. Also 66
(60%) of the mothers had uterine repaired while 33 (30%) had
hysterectomy, while the outcome of 12 (10%) of the mothers were
death (Table 3).
Table 3: Maternal complications of uterine rupture in Saudi Hajjah
hospital, Hajjah city, Yemen.

Female n= 111
No.

20-24 years

The 2-year period of record review in SH Hospital obstetric ward
indicated the 3457 deliveries were conducted. Among 3457 sampled
cases there were 111 uterine rupture cases making an incidence of
1:31. The mean maternal age of females had uterine rupture was 26
years with SD 7.4 years. The age of uterine rupture females ranged
from 16 years to 45 years, 17.1% of the total females were in age
group less than 20 years, 34% in 20-24 age group, 23% in 25-29
years age group, and 26% in ≥ 30 years group (Table 2).

34
26

100

Complications

Number

Percentage

33

30

Uterine repaired

66

60

Death

12

10

Newborn outcome
Alive

Dead

Mother Outcome
Hysterectomy
Total

78

33
111
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Discussion
Among 3457 sampled cases there were 111 uterine rupture
cases making an incidence of 1:31 which is higher than study done
in Uganda in which the incidence was 1:200, also our incidence is
higher than the incidence in Ghana: 1:124, Ethiopia: 1:100, and in
Tanzania:1.2:500 delivers [10-12]. The possible justification for
our high incidence of uterine rupture could be poor obstetric care,
poor accessibility to the few available Comprehensive Emergence
Obstetric Care (CEmOC) facilities in the zone.

In less and least developed countries as Yemen, uterine rupture
is an important cause of maternal mortality. In our study the
maternal death rate of uterine rupture mothers was 10% (Table
3). This rate is nearly similar to the mean rate in less and least
developed countries, in which it accounting for as many as 9.3% of
maternal deaths [8] While our maternal deaths (10%) was lower
than that reported in the Second Report on Confidential Enquiries
into Maternal Deaths in South Africa 1999-2001, in which rupture
uterus caused 6.2% of deaths due to direct causes and 3.7% of all
deaths [9,13].

The second aim of the study was to study associated risk factors
of uterine rupture. The first factor studied in our study was parity
in which there was a highly significant association between uterine
rupture occurrence and >5 parity (OR=3.4 times and PV< 0.001).
This is similar to a study in western Uganda in which, parity >5 was
risk factor for uterine rupture [14]. Walsh et al. [15] confirmed our
finding of high parity is important cause of uterine rupture and
confirmed that it is an extremely rare case of uterine rupture in a
first pregnancy.
When we studied educational level, there was a highly
significant association between uterine rupture occurrence and
illiteracy (OR=14.2, PV< 0.001, while a significant protected effect
was found for female with university level and secondary level.
Our results are confirmed the importance of education in maternal
health improvements and the result is similar to that reported
from developing countries in which maternal illiteracy is a risk
factor of uterine rupture and education is protective factors [5,16].
Considered residency, there was a highly significant association
between a long way living from hospitals (rural areas) and uterine
rupture (OR=2.6 and pv< 0.001, while a significant protected effect
was found for female resident near hospital (urban). This result is
similar to Aliyu et al. [5] study in Ethiopia in which living in distance
>10 km from the hospital had 5.26 odds of having uterine rupture.
Also, this is similar with a study in western Uganda from which,
predisposing factor for uterine rupture were; living in a distance >5
km from the facility [14].
We classified social economic of our study groups to poor
and adequate, poor female had 29.2 odds (<0.001) having
uterine rupture, while a significant protected effect was found for
female with adequate degree. Our result is similar to the finding
that reported from Ghana, Ethiopia and Bangladesh in which
they indicated that about 60% of cases of uterine rupture were
associated with poverty [3].
We classified attending ANC for our study groups to less than
2 visits during pregnancy and greater than 2 visits, there was a
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abundantly high significant association between less than 2 visit
and uterine rupture (OR=29.2, pv < 0.001), while a significant
protected effect was found for female had 2 visits or more to ANC.
Our result is similar to Alemayehu et al. [14] in Ethiopia in which
attending ANC less resulted in 2.5 odds of having uterine rupture.
Also, this result is similar with a study in western Uganda from
which, predisposing factor for uterine rupture were; <4 antenatal
visits [11].

Studying augment labor as risk factors for uterine rupture,
augment labor women had 4.3 odds (PV=0.01) having uterine
rupture. Our finding is similar to Topuz [17] in which the use of
uterotonic drugs to induce or augment labor was a risk factor of
uterine rupture. Also, there have been reports of uterine rupture
when misoprostol was used in dosages above 25 Ag vaginally
[10,18,19].

When we studied the phase I delay as risk factors for uterine
rupture, there was a highly significant association between home
delivery and uterine rupture with associated risk equal to 6.8 times
(pv<0.001). Also, there was a highly significant association between
initial health center delivery and uterine rupture with associated
risk equal to 2.6 times (pv= 0.03), while a significant protected
effect was found for female whom primary delivery was in the
hospital. This result is similar to previous study in Yemen [6,20], in
Uganda, Tanzania, Nigeria and Ethiopia whereas homes and centers
are the initial place of deliveries before referred women to hospitals
had very high odds of having uterine rupture [8,11,14,21,22].

Conclusion

Uterine rupture is one of the major causes of maternal
morbidity and mortality in our Saudi Hajjah Hospital in Hajjah city.
The hospital should develop strong collaborative and integration
methods with catchment of healthy facility and educative campaign
to decrease prevalence of uterine rupture and its impact in the
surrounding Hajjah governorate.
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