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Background: Uterine rupture is the most dangerous complication of labor and contributes to high maternal mortality. Despite efforts
to improve basic and comprehensive emergency obstetric treatment, women continue to suffer from disastrous maternal outcomes.
Purpose: This study aimed to assess the survival status and predictors of mortality among women with uterine rupture at public
hospitals in the Harari Region, Eastern Ethiopia.

Patients and Methods: We conducted a retrospective cohort study among women with uterine rupture in public hospitals in Eastern
Ethiopia. All women with uterine rupture were followed for 11 years retrospectively. Statistical analysis was conducted with STATA
version 14.2. Kaplan—Meier curves together with a Log rank test were used to estimate the survival time and show the presence of
differences among groups. Cox Proportion Hazard (CPH) model was used to determine the association between independent variables
and survival status.

Results: There were 57,006 deliveries in the study period. We found that 10.5% (95% CI: 6.8—15.7) of women with uterine rupture
have died. The median recovery and death time for women with uterine rupture were 8 and 3 days with interquartile range (IQR) of 7—
11 days and 2-5 days, respectively. Antenatal care follow-up (AHR: 4.2, 95% CI: 1.8-9.79), education status (AHR: 0.11; 95% CI:
0.02-0.85), visiting health center (AHR: 4.89; 95% CI: 1.05-22.88), and admission time (AHR: 4.4; 95% CI: 1.89-10.18) were the
predictors of survival status of women with uterine rupture.

Conclusion: One out of ten study participants died due to uterine rupture. Factors including not having ANC follow-up, visiting
health centers for treatment, and being admitted during the night time were predictors. Thus, a great emphasis has to be given to the
prevention of uterine rupture and the linkage within health institutions has to be smooth to improve the survival of patients with uterine
rupture with the help of different professionals, health institutions, health bureaus, and policymakers.
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Introduction

A uterine rupture is defined as a partial or complete disruption to all three layers of the uterus, which most commonly
occurs in pregnant women, but can occur in non-pregnant women if the uterus is exposed to trauma, diseased, or
malignant. Tt is a sign of poor obstetric management and limited access to comprehensive emergency obstetric care
facilities. The global incidence of uterine rupture is 0.07%, which is substantially lower than what is in Africa’s 1.3%.
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Evidence shows that 60% of uterine ruptures occur spontaneously, with the remaining 29% being scar ruptures and 11%
being traumatic ruptures.”*

Uterine rupture is one of the most dangerous complications of labor, endangering both the mother and the fetus and
contributing to high maternal and perinatal mortality and morbidity.> Uterine rupture is a significant public health
concern, accounting for 13% of maternal death and 74-92% of perinatal mortality in sub-Saharan Africa, as well as 36%
of maternal mortality in Ethiopia.® A study done in Bahir Dar showed that maternal mortality due to uterine rupture is
2.1%.” While a study was done in Tigray showed that 9.6% and 74.8% of the women and the fetuses died due to uterine
rupture, respectively.®

Several studies conducted around the world found that rural residents, gravidity, having a history of cesarean section
scar, maternal education, increased maternal age, distance from a health-care facility, high parity, not having antenatal
care, mal-presentation, prolonged labor, obstructed labor, inappropriate usage of uterotonic drugs, induction or augmen-
tation, congenital uterine anomalies, previous myomectomy, and Cephalopelvic disproportion(CPD) are risk factors of
uterine rupture.” ' In Ethiopia, the most serious consequences of uterine rupture are anemia, blood transfusion,
vesicovaginal fistula, wound infection, maternal death, relaparotomy, puerperal sepsis, and stillbirth.'*

Uterine rupture is managed usually with a surgical procedure. Despite the fact that surgical intervention reduces
maternal morbidity associated with uterine rupture, many maternal and newborn complications have been documented.'”
To reduce maternal mortality and morbidity, Ethiopia’s government is working substantially on basic emergency obstetric
and newborn care. Despite this effort, the maternal death rate (412 per 100,000 live births) is among the highest in the
world, with uterine rupture continuing to be a leading cause of maternal morbidity and mortality.

Despite efforts to improve the healthcare system and provide basic and comprehensive emergency obstetric treatment,
women continue to suffer from disastrous maternal and fetal outcomes.'®'” Evidence-based data regarding survival status
and predictors of uterine rupture are important to improve the accessibility and provision of emergency obstetric care, as
well as to provide counseling and support to the women to enable them to cope with physical, social, psychological, and
economic consequences.'™'? Therefore, this study aimed to assess the survival status and predictors of uterine rupture
among women at public hospitals in the Harari Region, Eastern Ethiopia.

Materials and Methods

Study Design, Area, and Time Frame

We conducted a retrospective cohort study from October 1, 2012 to October 1, 2022 in public hospitals of Harar city. The
Harar city is the capital city of Harari National Regional State, which is located 526 km east of Addis Ababa. Jugal
Hospital and Hiwot Fana Specialized University Hospital (HFSUH) are the two public hospitals in Harari Regional State.
In Harari Region, there are 45 health facilities (34 health posts, 8 health centers, and 5 hospitals). Among the 5 hospitals
found in the Harar Regional State, only two of them are giving service as public hospitals. These two hospitals currently
provide different services for more than 5.8 million populations in the catchment area.

Populations and Eligibility Criteria
All women who had uterine rupture at Jugal Hospital and HFSUH were the source population while all women who had
uterine rupture at Jugal Hospital and HFSUH from October 1, 2012 to October 1, 2022 were the study population.

All medical records of women who had uterine ruptures at Jugal Hospital and HFSUH were included in the study.
Women with incomplete medical records or patients whose records were lost were excluded from the study.

Sample Size Determinations and Sampling Procedure
The sample size was calculated using the double population proportion formula using Epi Info version 7 software. The
predictors used to calculate sample size were history of previous cesarean section, induced labor, and prolonged labor.

We obtained the largest sample size using the variable history of previous cesarean section’

compared to other
covariates, and this was considered the final sample size of the study. Using a proportion of exposed (35.7%) and non-

exposed (15.3%), one-to-one exposed-to-non-exposed ratio (1:1), 95% level of the confidence interval and power of
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80%; with the non-retrieval rate of 10% and design effect 1.5, the final sample size became 248. However, the total
number of uterine ruptures in the 11 years was 287 and we include all of the cases.

In the Harari Region, there are 5 governmental hospitals. Of those, Jugol Hospital and HFSUH were selected
randomly. The maternal registration logbook was reviewed to obtain medical registration numbers. The 11 years of
data from October 1, 2012 to October 1, 2022, were reviewed. A total of 287 women with uterine rupture medical
registration numbers were obtained over these years. All women with uterine rupture were included in the study.

Data Collection and Quality Control

A checklist was developed after reviewing available relevant literature and used to collect information on socio-
demographic factors, clinical characteristics of uterine rupture, causes and intervention-related characteristics, and
management outcome of uterine rupture and obstetric-related factors. A pretest was conducted on 5% of the sample
size at Haramaya general hospital. Data were collected by trained BSc midwives and supervised by experienced
midwives. Double data entry was made by two data clerks to maintain the consistency of the data by comparing the
two separately entered data.

Study Variables and Their Measurement

In this study, the event was death. The time variable was time from admission to the occurrence of the event coded as one
otherwise zero. The independent variables were socio-demographic characteristics like age, address, educational status,
and marital status; obstetrics characteristics like gravidity, parity, antenatal care follow-up, and visiting health facility;
clinical characteristics of study participants and causes and intervention-related characteristics.

Statistical Analysis

Data were cleaned, checked for consistency and completeness, and then entered into Epi data version 3.1, and exported to Stata
software version 14.2 for statistical analysis. Descriptive statistics such as percentages, medians, and interquartile ranges (IQRs)
were computed. The median time to death and recovery was estimated using the Kaplan—Meier (KM) curve. The Log rank test
was used to compare survival status between groups of categorical variables. Cox proportional hazards regression with the
Efron method was used to detect the independent predictors of uterine rupture. All variables with p < 0.25 in the bivariate
analysis were included in the multivariable model analysis. The Kaplan—Meier curve graph and Schoenfeld residuals were used
to check the proportional hazard assumptions (glob test = 0.8484). The model fitness was assessed and the p-value was less
than 0.001. The adjusted Hazard ratios (AHRS) with 95% confidence intervals (CIs) were used to identify the association
between independent variables and uterine rupture. The final statistical significance was declared at P < 0.05 for final analyses.

Results

Sociodemographic and Obstetrics Characteristics of Study Participants

A total of 57,006 deliveries were conducted in the study period. A total of 287 women developed uterine rupture, 10
medical cards were incomplete and the study included 277 follow-ups. The mean (+SD) age of the mothers was 28.1
years (£5.4 years) with the range of 15—46 years and more than half 170 (61.4%) of the study participants were in the age
group of 25-34 years. Of the total participants, 210 (75.8%) had formal education, 189 (68.2 %) were residing in rural
areas, and 265 (95.6%) of them were married. The majority of 232 (83.8%) of the study participants were multigravida,
around three-third 179 (64.6%) of them had ANC follow-up, and 212 (77.1%) visited health centers for treatment. A chi-
square test was done to determine the association between survival status from uterine rupture and the independent
variables. Accordingly, variables including age (p-value: 0.001), educational status (p-value: 0.006), ANC follow-up
(p-value: 0.001), and health facility visit (p-value: 0.03) were associated with survival status (Table 1).

Clinical Characteristics of Study Participants
Of the total participants, around two-thirds 185 (66.8%) of them were admitted during the daytime, only 42 (15.2%) of
them had labor initiated by induction, and there was an excessive uterine contraction for 20.2% of the mothers. The
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Table | The Association Between Sociodemographic and Obstetrics Characteristics with Survival Status
from Uterine Rupture Among Women in Public Hospitals of Harari Region, Ethiopia, 2022

Variables Categories Frequency | Percentage | Survival status P-value
Survived | Died

Age 15-24 57 20.5 57 0 0.001
25-34 170 61.4 142 28
3546 50 18.1 49 |

Educational status Had no formal 67 242 66 | 0.006
education
Had formal 210 75.8 182 28
education

Address Urban 88 31.8 80 8 0.6
Rural 189 68.2 168 21

Marital status Not married 12 44 12 0 0.23
Married 265 95.6 236 29

Gravidity Primigravida 45 16.2 40 5 0.8
Multigravida 232 83.8 208 24

Antenatal care follow-up Yes 179 64.6 169 10 0.001
No 98 354 79 19

Visiting health facility Health center 212 77.1 185 27 0.03
Hospital 63 229 6l 2

majority (89.5%) of the study participants had abdominal pain. Of the total participants, 58.5% of them had tachycardia,
half (51.3%) of them had a temperature >37°C, and 48.4% had a sign of shock. Based on the chi-square test, variables
including time of admission (P-value: 0.002), labor initiated by induction (P-value: 0.016), presence of excessive uterine
contraction (P-value: 0.001), having abdominal swelling (P-value: 0.001), and a sign of shock (P-value: 0.001) were
associated with survival status from uterine rupture (Table 2).

Causes and Interventions

The most commonly identified causes of uterine rupture were obstructed labor 124 (44.8%) and previous cesarean section
66 (23.8%) (Figure 1). Regarding previous cesarean sections, the majority of the cesarean sections were lower segment
incisions 51 (77.3%) while cesarean sections were classical incisions. Regarding the number of cesarean sections
performed, 43 (65.2%) of cesarean sections were performed once while 23 (34.8%) of the cesarean sections were
performed more than two times.

Regarding the treatments provided for the study participants, 123 (44.4%) of the cases were managed by surgical
repair. While 68 (24.5%) were managed by bilateral tubal ligation and 86 (31.1%) by hysterectomy. Two hundred six
(74.4%), 270 (97.5%), and 126 (45.5%) of the cases needed a blood transfusion, fluid resuscitation, and oxygen,
respectively.

Survival Status of Women with Uterine Rupture
Of the 277 follow-ups, 248 (89.5) with 95% CI (85.5-92.6) women with uterine rupture have recovered. Meanwhile,
10.5% of women who had uterine rupture died. This finding showed that the median recovery time for women with
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Table 2 The Association Between Clinical Characteristics and Survival Status from Uterine Rupture
Among Women in Public Hospitals of Harari Region, Ethiopia, 2022

Variables Categories | Frequency | Percentage | Survival status P-value
Survived | Died

Timing of admission Day 185 66.8 173 12 0.002
Night 92 332 75 17

Labor initiated by induction Yes 42 15.2 42 0 0.016
No 235 84.8 206 29

Presence of excessive uterine Yes 56 20.2 43 13 0.001

contraction No 221 798 205 16

Having abdominal pain Yes 248 89.5 220 28 0.19
No 29 10.5 28 |

Having vaginal bleeding Yes 218 787 192 26 0.12
No 59 21.3 56 3

Having Abdominal swelling Yes 167 60.3 167 0 0.001
No 110 39.7 8l 29

Cessation of fetal movement Yes 135 48.7 107 28 0.001
No 142 51.3 141 |

Tachycardia Yes 162 58.5 148 14 0.2
No 115 41.5 100 15

Temperature 2 37.3 o ¢ Yes 142 51.3 129 13 0.46
No 135 48.7 119 16

Sign of shock Yes 134 48.4 134 0 0.001
No 143 51.6 114 29

uterine rupture was 8 days with an interquartile range (IQR) of 7—11 days. The median time to death for women with
uterine rupture was 3 days with an interquartile range (IQR) of 2—5 days. The total person-day risk estimated was
2467 person days. The total rate of recovery of women with uterine rupture was 100.53 per 100 person days.

The Kaplan—Meier survival curve shows that the survival plot decreases as time elapses. So, there is a decrease in the
survival of women with uterine rupture as the number of days increases. The cumulative probability of failure at the end
of the first day was 0.4% (95% CI: 0.05-2.6), at 8-9 days was 50.4% (95% CI: 44.4-56.7), at 12—13 days was 83.4%
(95% CI: 78.9-88.1), and at the end of the follow-up was 98.1% (Figure 2).

Test for Equality of Survival Function

A Log rank test was run to see the difference in survival time between different predictors. Accordingly, variables
including ANC follow-up, education, time of admission, and visiting health centers than hospitals had significant survival
differences. On the other hand, age, gravida, abdominal pain, temperature >37°C, and address did not have significant
survival differences. Graphically, there was a significant survival difference between those who had formal education and
who did not have formal education. Additionally, there was also a significant survival difference between those who had
a body temperature of >37°C and <37°C (Figures 3 and 4).
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Figure | Identified causes of uterine rupture among women in public hospitals of Harari region, Ethiopia. 2022.
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Figure 2 Kaplan Meier survival estimate of recovery time of women with uterine rupture in public hospitals of Harari Region, Ethiopia, 2022.

Predictors of Mortality Among Mothers with Uterine Rupture
In the multivariable cox regression model, variables including ANC follow-up, educational status, visiting health facility,
and admission time were predictors of mortality among mothers with uterine rupture.

Mothers who did not have ANC follow-up were 4.2 more likely to die than those who had ANC follow-up (AHR: 4.2,
95% CI: 1.81-9.79). Compared to those who did not have formal education, those mothers who had formal education were
88.8% less likely to die (AHR: 0.11; 95% CI: 0.02-0.85). The tendency to die was almost 5 times higher among mothers
who visited health centers compared to those who visited hospitals (AHR: 4.89; 95% CI: 1.05-22.88). Mothers who were
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Figure 3 Kaplan Meier survival estimate of recovery time by antenatal care follow of women with uterine rupture in public hospitals of Harari Region, Ethiopia, 2022.
Notes: ANC = Yes, ANC = No.
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Figure 4 Kaplan Meier survival estimate of recovery time by the educational status of women with uterine rupture in public hospitals of Harari Region, Ethiopia, 2022.
Notes: Educational status = No formal education, Educational status = had formal education.
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Table 3 Predictors of Mortality from Uterine Rupture Among Women in Public Hospitals

of Harari Region, Ethiopia, 2022

Variables Category CHR (95% CI) | AHR (95% CI) P-value
ANC follow-up Yes I |
No 0.08 (0.01-0.59) | 4.21 (1.8-9.79) 0.001
Age group <25 I | |
25-34 2.03 (1.5-2.77) 1.71 (0.8-3.45) 0.89
3546 84 (l.14-6.1) 4.18 (0.9-3.62) 0.91
Educational status Formal education 0.1 (0.02-0.82) 0.112 (0.02-0.85) | 0.035
No formal education | | | |
Gravida Primigravida 2.0l (0.85-03.31) | 1.794 (0.64—4.99) | 0.263
Multigravida | |
Visiting health facility | Health center 4.43 (1.05-18.67) | 4.89 (1.5-22.8) 0.043
Hospital | |
Abdominal pain Yes 1.46 (1.07-1.98) | 2.05 (0.23-18.1) | 0517
No | |
Temperature > 37°C | Yes 0.7 (0.34-1.49) 0.45 (0.2-1.02) 0.056
No | |
Address Urban I |
Rural 0.38 (0.1-1.6) 0.8 (0.3-1.8) 0.559
Timing Night 3.2 (1.48-6.9) 4.4 (1.9-10.2) 0.001
Day | |

Abbreviation: ANC, Antenatal Care.

admitted during nighttime were 4.4 times more likely to die compared to those admitted during the daytime (AHR: 4.4; 95%
CI: 1.89-10.18) (Table 3).

Discussion

This study has assessed the survival status of women with uterine rupture and its predictors. In this study, the median
time to death for women with uterine rupture was 3 days with interquartile range (IQR: 2—5 days) and around 10.5%
(95% CI: 6.8-15.7%) of women with uterine rupture have died. This study identified that ANC follow-up, educational
status, visiting health facility, and admission time were predictors of mortality among mothers with uterine rupture.

In this study, the median time for death for women with uterine rupture was 3 days with interquartile range (IQR: 2-5
days) and around 10.5% (95% CI: 6.8-15.7%) of women with uterine rupture have died. This is in line with studies
conducted in Nigeria and at Liaquat University Hospital in Pakistan where the maternal case fatality rate due to uterine
rupture was 14.7%.2" and 8.19%," respectively. However, this finding is different from studies conducted in Italy** where
there was only one death due to uterine rupture, in the UK where there were only 2 deaths,”® 5(2.1%) deaths in Felege
Hiwot referral Hospital, Bahir Dar,** 13 (3.7%) deaths in Yirgalem general and teaching hospital, southern Ethiopia,” and
16 (6.6%) deaths in Debre Markos referral Hospital.>> Additionally, it was also different from studies conducted in New
Delhi, India,'* Suhul General Hospital, Shire Town, North West Tigray, Ethiopia,”® Masaryk University Hospital Brno,
Czech Republic,27 four health institutions found in the United States,*® France,?® and Massachusetts, United States®° that
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there was no maternal death associated with uterine rupture. The reason for this discrepancy might be that in the study
done in the Czech Republic only 15 uterine rupture cases were identified during the study period but 277 uterine rupture
cases were included in this study and the United States, France, and Italy are developed countries with a better health-
care delivery system compared to our study site which is a developing country and where around three-fourth of the
study participants visited health centers or health institutions with no specialists for treatment prior to going to the
hospitals. This implied that there is a delay in referral from health centers to hospitals. The referral linkage should be
improved to increase the survival chance of women with uterine rupture.

As revealed in this study result, mothers who did not have ANC follow-up were 4.2 times more likely to die than
those who had ANC follow-up. This finding is different from studies conducted at Felege Hiwot referral hospital in Bahir
Dar, Ethiopia®' and Yirgalem general and teaching hospital, southern Ethiopia®> where ANC follow-up was not
associated with the undesired maternal outcome including death. In another study done in Debre Markos referral
hospital, Northwest Ethiopia®> ANC follow-up was not associated with maternal death due to uterine rupture. This
might be due to the fact that in the other studies only a small proportion of women did not have ANC follow-up but in
our study, more than a quarter of the study participants did not have ANC follow-up. Thus, the tendency to miss the risk
factors for uterine rupture is high leading for a higher association with death. It is important to advocate the importance
of antenatal care in the identification of high-risk pregnancies and the prevention of undesired maternal outcomes.

In this study, compared to those who did not have formal education, those mothers who had formal education were
88.8% less likely to die due to uterine rupture. This finding is different from the one conducted in Debre Markos referral
hospital, Northwest Ethiopia'®> where educational status was not associated with death due to uterine rupture. The
possible explanation for this difference might be that in the study done in Debre Markos referral hospital, almost three-
fourth of the study participants cannot read and write thus this reduces its tendency to associate with death due to uterine
rupture since the magnitude of death was only 6.6%. The other reason could be that not having formal education might
indirectly lead the mothers not to have ANC follow-up and, in our study, more than a quarter of the participants did not
have ANC follow-up and there was a significant association between not having ANC follow-up and death due to uterine
rupture.

The study found that the tendency to die was almost 5 times higher among mothers who visited health centers
compared to those who visited the hospital. This finding is different from the one conducted at Felege Hiwot referral
hospital, Ethiopia where the source of referral to the hospital was not associated with the undesired maternal outcome
including death.?® Around three-fourth of the participants were rural residents where their access to hospitals is limited.
The health centers found in the area do not have a specialist for the acute management of uterine rupture and the mothers
had to be referred to the hospitals found in the city. The risk of dying due to uterine rupture increases as the time between
the onset and treatment prolongs. It takes a long time to get to the hospitals so the tendency for them to die after traveling
for hours for better management is higher for those who visited health centers at first.

Furthermore, mothers who were admitted during nighttime were 4.4 times more likely to die compared to those who
were admitted during the daytime. This finding is different from the one conducted at Felege Hiwot referral hospital,
Ethiopia where the time of arrival to the hospital was not associated with the undesired maternal outcome including
death.?® The possible explanation for this difference might be that in the other study, the undesired maternal outcomes
included not only death but also permanent organ injury, obstetric fistula, wound dehiscence, Sepsis, and ICU admission
but in our study, the survival analysis was computed. The other possible explanation could be that most of the specialists
are not available in the hospitals during the night time and this might result in a delay in the treatment of uterine rupture
which might, in turn, lead the mothers to die.

Generally, this study will be useful for policymakers, and health bureaus to plan and implement a healthcare delivery
system that helps to identify risk factors for uterine rupture and address uterine rupture cases as early as possible to
prevent death and improve the outcome. It also helps the health institutions to work on enhancing women’s knowledge
about uterine rupture by planning and incorporating the issue of uterine rupture in the health education that is provided
for the women during ANC follow-up.
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Strength and Limitation

One of the strengths of this study is that it included all uterine rupture cases in the study period making the study more
representative. Additionally, it is a retrospective cohort study. However, these study findings are not without limitations,
since a card review was done to collect the data, we were not able to get all the variables from the card because there
were missing values and incomplete records.

Conclusion

More than one-tenth of the study participants died due to uterine rupture. Not having ANC follow-up, not having
a formal education, visiting health centers for treatment, and being admitted during the night time were all associated
with death due to uterine rupture. Thus, a great emphasis has to be given to the prevention and management of uterine
rupture and the linkage within health institutions has to be smooth to improve the survival of patients with uterine rupture
with the help of different professionals, health institutions, health bureaus, and policymakers. Multi-sector collaborations
can play a vital role in decreasing the mortality rate.
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