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ABSTRACT
Objectives To describe the epidemiology of uterine 
rupture in China from 2015 to 2016 and to build a 
prediction model for uterine rupture in women with a 
scarred uterus.
Setting A multicentre cross- sectional survey conducted in 
96 hospitals across China in 2015–2016.
Participants Our survey initially included 77 789 birth 
records from hospitals with 1000 or more deliveries per 
year. We excluded 2567 births less than 24 gestational 
weeks or unknown and 1042 births with unknown status 
of uterine rupture, leaving 74 180 births for the final 
analysis.
Primary and secondary outcome measures Complete 
and incomplete uterine rupture and the risk factors, and 
a prediction model for uterine rupture in women with 
scarred uterus (assigned each birth a weight based on the 
sampling frame).
Results The weighted incidence of uterine rupture was 
0.18% (95% CI 0.05% to 0.23%) in our study population 
during 2015 and 2016. The weighted incidence of uterine 
rupture in women with scarred and intact uterus was 
0.79% (95% CI 0.63% to 0.91%) and 0.05% (95% CI 
0.02% to 0.13%), respectively. Younger or older maternal 
age, prepregnancy diabetes, overweight or obesity, 
complications during pregnancy (hypertensive disorders in 
pregnancy and gestational diabetes), low education, repeat 
caesarean section (≥2), multiple abortions (≥2), assisted 
reproductive technology, placenta previa, induce labour, fetal 
malpresentation, multiple pregnancy, anaemia, high parity 
and antepartum stillbirth were associated with an increased 
risk of uterine rupture. The prediction model including eight 
variables (OR >1.5) yielded an area under the curve (AUC) of 
0.812 (95% CI 0.793 to 0.836) in predicting uterine rupture 
in women with scarred uterus with sensitivity and specificity 
of 77.2% and 69.8%, respectively.
Conclusions The incidence of uterine rupture was 0.18% 
in this population in 2015–2016. The predictive model 
based on eight easily available variables had a moderate 
predictive value in predicting uterine rupture in women 
with scarred uterus. Strategies based on predictions may 
be considered to further reduce the burden of uterine 
rupture in China.

INTRODUCTION
Uterine rupture is a serious pregnancy 
complication, which may occur in the intact 
or scarred pregnant uterus from a previous 
caesarean section (CS) or other uterine 
surgery.1 2 Urgent intervention is needed to 
prevent perinatal suffocation and death, and 
the mother may experience a life- threatening 
situation and eventually undergo perinatal 
hysterectomy.3 4 The increased awareness of 
the possibility of uterine rupture and dramatic 
consequences has led to an establishment of 
management guidelines when undertaking a 
trial of labour after caesarean (TOLAC).

The incidence of uterine rupture differed 
greatly in published literature, depending on 
the study population and the definition used. 
A large population- based study conducted in 
the USA showed that the incidence of uterine 
rupture was 0.24% (95% CI 0.23% to 0.25%) 
in 2011 and 2012.5 A Norwegian population- 
based study found that in women with a 
scarred uterus, the incidence of complete 
and incomplete uterine rupture before 
delivery was 0.18% and 0.37%, respectively.6 
In 2016, a cross- sectional study conducted in 

Strengths and limitations of this study

 ► Our study included 96 hospitals covering most of 
regions in China.

 ► A multivariable risk prediction model for uterine 
rupture was established in pregnant women with a 
scarred uterus.

 ► The participating hospitals were not a random sam-
ple of all hospitals in China.

 ► The definitions of some pregnancy complications 
may have varied by hospitals.

 ► An independent validation in different population is 
needed before any clinical application.
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29 countries in Africa, Asia, Latin America and the Middle 
East showed that the incidence was 0.5% (170/37366) in 
women who had had CS at least once, ranging from 0.2% 
in high- Human Development Index (HDI) countries to 
1.0% in low- HDI countries.7 In developing countries, 
obstructed labour, injudicious obstetric interventions 
or manipulations, lack of antenatal care, poor access to 
emergency obstetric care and low socioeconomic status 
were common causes for uterine rupture with adverse 
outcomes.8

Previous CS is the most important risk factor for uterine 
rupture. Since China has experienced a high CS rate 
during the last two decades and the implementation 
of two- child and three- child policy in recent years, it is 
suspected that uterine rupture might have increased.9 
However, uterine rupture is uncommon, and the national 
estimate of the incidence of uterine rupture and in- depth 
epidemiological analysis are lacking in China. Thus, we 
used data from the China Labor and Delivery Survey 
to estimate the incidence of uterine rupture in a large 
contemporary population, to describe factors associated 
with uterine rupture in women with a scarred uterus, and 
to develop a predictive model for uterine rupture for 
better clinical management and monitoring.

METHODS
Study design and sample
The China Labor and Delivery Survey was a multicentre 
cross- sectional study across the country between 1 March 
2015 and 31 December 2016. Participating hospitals were 
recruited through obstetric conferences and networks. 
Only hospitals with 1000 or more deliveries per year 
were eligible. Data collection was randomly selected 
for 6 weeks within a 12- month period for hospitals with 
at least 6000 annual deliveries or 10 weeks for hospi-
tals with fewer than 6000 annual deliveries. Within the 
selected weeks, all births at 24 completed weeks of gesta-
tion or more or a birth weight of ≥500 g were included. 
Medical records were retrieved and deidentified infor-
mation on maternal sociodemographic characteristics, 
medical histories, pregnancy and labour complications 
and perinatal outcomes was extracted by trained staff. 
Data extraction protocols and operating manuals were 
developed to guide data extraction. The completed data 
extraction forms were reviewed by the data manager for 
completeness before they were entered into the database. 
The data management system was programmed with 
built- in logic checks to verify the consistency of related 
variables and acceptable values. Detailed description on 
sampling and data management have been published 
elsewhere.10

The survey included 96 hospitals located in 24 (of 34) 
provinces, autonomous regions and municipalities in 
China. As our cross- sectional study collected deidentified 
data from medical records, a patient consent was waived 
by the ethical committee.

Definitions
In our study, uterine rupture included both complete 
and incomplete rupture. A complete uterine rupture was 
defined as tears that penetrate all layers of the uterine 
wall, including serosa and amniotic membrane, while 
an incomplete uterine rupture was defined as a tear in 
the muscle layer with a still complete serous membrane 
or amniotic membrane.11 The diagnosis and the type of 
uterine rupture were extracted from medical records. 
Due to the small number of rupture cases, we combined 
them together as the total incidence in the analysis.

The hospital level is officially determined by the local 
government (secondary and tertiary hospital) according 
to the standard criteria.12 We grouped maternal age into 
younger than 25, 25.0–29.9, 30.0–34.9 and 35 years and 
older. Maternal prepregnancy body mass index (BMI) 
was categorised into underweight (<18.5 kg/m2), normal 
weight (18.5–23.9 kg/m2), overweight (24–27.9 kg/m2) 
and obese (≥28 kg/m2).13 We divided the education 
level of pregnant women into low (illiterate, primary 
school and junior school), middle (high school, tech-
nical school and junior college) and high (college or 
higher degree). Maternal characteristics and prenatal 
conditions included parity, history of miscarriage and CS, 
assisted reproductive technology, prepregnancy diabetes, 
anaemia, hypertensive disorders in pregnancy (including 
chronic hypertension, gestational hypertension and pre- 
eclampsia), gestational diabetes and labour induction. 
Also included were fetal conditions, such as fetal presen-
tation, multiple pregnancy and stillbirth.

Statistical analysis
To improve the representativeness of the study popula-
tion, we used the number of births in each province in the 
2016 China Statistical Yearbook compiled by the National 
Bureau of Statistics of China to calculate the weight of 
each baby in the Survey (http://www. stats. gov. cn/ tjsj/ 
ndsj/ 2016/ indexch. htm). We treated the hospital level 
as a poststratification factor, and stratified the number 
of deliveries per year in each city by hospital level. We 
assigned a weight to each birth based on the inverse prob-
ability weighting, which took into account the number 
of deliveries in provinces at the same hospital level and 
the number of records examined in hospitals at the same 
hospital level.14 We used the bootstrap method to calcu-
late the 95% CI for the incidence of uterine rupture.15

Multivariable logistic regression was used to analyse 
the relationship between maternal medical conditions 
and uterine rupture. Based on the OR, a risk score for 
each risk factor was calculated using the corresponding 
OR divided by the smallest risk ratio among all significant 
variables (p<0.05). An individual’s summary risk score 
is the sum of the risk scores of all items. This method 
has been used in previous researches.16 ROC and the 
area under the curve were used to assess the predictive 
value of different models. Calibration was assessed using 
the Hosmer- Lemeshow goodness- of- fit test and satisfied 
when p value was >0.05. The ROC curve shows how the 
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true- positive rate varies with the false- positive rate. We 
used R software (V.3.6.3) to perform all the analyses.

Patient and public involvement
Patients and the public were not involved in the design, 
conduct or reporting in our study.

RESULT
Our study initially included 77 789 birth records in 96 
hospitals distributed in 24 provinces. We excluded 2567 
births of less than 24 gestational weeks or unknown 
gestational age, and 1042 births with unknown status of 
uterine rupture, leaving 74 180 births for the final anal-
ysis. Multiparas accounted for 43.9% of all pregnancies. 
Overall, the weighted incidence of uterine rupture, 
including complete and incomplete uterine rupture, was 
0.18% (95% CI 0.05% to 0.23%) during 2015–2016. The 
incidence of complete uterine rupture was 0.01% (95% 
CI 0.00% to 0.02%). Scarred uterus accounted for 16.7% 
of the population, with 0.9% in nulliparas and 36.8% in 
multiparas. The weighted uterine rupture rates in women 
with a scarred and intact uterus were 0.79% (95% CI 
0.63% to 0.91%) and 0.05% (95% CI 0.02% to 0.13%), 
respectively.

Table 1 presents unadjusted and adjusted ORs with 95% 
CIs for uterine rupture in women with a scarred uterus. 
CS more than once had the highest risk for uterine 
rupture (adjusted OR 3.2, 95% CI 3.0 to 3.4), followed 
by placenta previa (adjusted OR 2.6, 95% CI 2.4 to 2.8), 
multiple induced abortions (≥2) (adjusted OR 2.3, 95% 
CI 2.1 to 2.3) and gestational diabetes (adjusted OR 2.1, 
95% CI 1.9 to 2.3). In addition to the above four relatively 
influential variables (OR＞2), other risk factors were all 
related to the increased risk of uterine rupture except 
for labour induction. The association between maternal 
characteristics and complete uterine rupture is presented 
in online supplemental table 1).

We further developed three prediction models for 
uterine rupture and assessed the predictive values by 
comparing the area under the ROC curve (model 1: all 
variables; model 2: eight variables with OR >1.5; model 
3: four variables with OR >2). The results show that the 
model incorporating eight significant variables has the 
highest predictive value according to the area under the 
ROC curve and the moderate complexity of the model 
(model 1: 0.81, 95% CI 0.77 to 0.84; model 2: 0.81, 95% 
CI 0.78 to 0.85; model 3: 0.70, 95% CI 0.65 to 0.76) 
(figure 1). Model 2 produced a total score ranging from 
0 to 24.5 points. The cut- off value of the prediction model 
was 6.5, determined by the highest Youden index. The 
corresponding sensitivity and specificity were 77.2% and 
69.8%, respectively. Based on the cut- off value, pregnant 
women were divided into two groups: low risks (0–6.5 
points: the incidence rate of uterine rupture was 0.21%) 
and high risks (6.5–24.5 points: the incidence rate of 
uterine rupture was 2.83%) (table 2). The Hosmer- 
Lemeshow χ2 test is presented in figure 2.

DISCUSSION
Main findings
In our large study population, the overall uterine rupture 
rate was 0.18% (95% CI 0.05% to 0.23%) in 2015 and 
2016. The rate was 0.79% (95% CI 0.63% to 0.91%) for 
women with a scared uterus but 0.05% (95% CI 0.02% 
to 0.13%) for those with an intact uterus. The multi-
variable prediction model based on age, prepregnancy 
BMI, hospital level, number of previous CS, number of 
previous induced abortion, anaemia, gestational diabetes 
and placenta previa had a moderate performance in 
predicting uterine rupture in women with a scarred 
uterus.

Interpretation
The incidence of uterine rupture in our study population 
was 0.18%, which differs from other countries. Few studies 
reported the epidemiology of uterine rupture. A system-
atic review conducted by the WHO in 2005 showed that 
according to five studies from high- income countries, the 
median incidence rate was 0.50% (ranging from 0.16% 
to 0.70%) from 1995 to 1998.17 A New Zealand study in 
a referral hospital found that the incidence of complete 
uterine rupture was 0.84% among all the deliveries (95% 
CI 0.59% to 1.18%).18 In the USA, the incidence of 
uterine rupture was 0.24% among all the deliveries (95% 
CI 0.23% to 0.25%) based on the vital statistics data in 
2011–2012.5 In general, the incidence of uterine rupture 
was higher in low- income and middle- income countries 
and lower in high- income countries. However, as China 
has a very high repeat CS rate and a low TOLAC rate,19 
the uterine rupture rate in our study population is even 
lower than that in some developed countries.7 20

Our study shows that advanced maternal age is a risk 
factor for uterine rupture among pregnant women with 
a scarred uterus, which is consistent with the results of 
other studies. Research in the Netherlands, Sweden and 
Norway have shown that age over 35 or 40 years greatly 
increased the risk of uterine rupture. The myometrium 
may undergo age- related morphological changes, accom-
panied by decreased tissue durability, which can be seen 
in other muscles that change with age.21 Studies from 
uterine biopsies suggested that with age, the choles-
terol content of muscular cells increased,22 and the 
connective tissue between the muscular muscle bundles 
increased.21 22 These age- related muscle changes or other 
undefined processes may gradually increase the risk of 
uterine rupture.

We also found that placenta previa was an independent 
risk factor for uterine rupture in pregnant women. This 
may be attributable to the fact that the placenta implan-
tation changes the thickness of the endometrium and 
the elasticity of the myometrium, which is more prone 
to rupture.23 In our study, previous induced abortion 
was associated with an increased risk of uterine rupture. 
Evidence suggested that thinning the uterine wall through 
curettage may greatly increase the risk of rupture.24 25 
However, the main procedure of early induced abortion 

https://dx.doi.org/10.1136/bmjopen-2021-054540


4 Zhan W, et al. BMJ Open 2021;11:e054540. doi:10.1136/bmjopen-2021-054540

Open access 

Table 1 Maternal characteristics and their associations with uterine rupture in China, 2015–2016

Characteristic

Weighted

Proportion (%) Incidence (%) OR (95% CI) aOR (95% CI) Risk score

Maternal age, years

  ＜25 7.1 0.64 1.25 (1.19 to 1.31) 1.23 (1.18 to 1.30) 1

  25–29 33.0 0.56 Reference Reference 0

  30–34 37.2 1.12 1.12 (1.08 to 1.19) 1.08 (1.02 to 1.16) 1

  ≥35 22.7 0.62 2.00 (1.92 to 2.09) 1.68 (1.61 to 1.75) 1.5

Mother’s level of educationa

  Low 42.1 0.43 1.29 (1.28 to 1.38) 1.16 (0.96 to 1.23) 1

  Middle 33.8 1.52 1.15 (1.08 to 1.23) 1.12 (1.06 to 1.19) 1

  High 13.2 0.49 Reference Reference 0

Prepregnancy BMI

  Underweight (<18.5 kg/m2) 4.4 4.79 1.12 (1.03 to 1.19) 1.09 (1.03 to 1.18) 1

  Normal (18.5–23.9 kg/m2) 40.2 0.62 Reference Reference 0

  Overweight (24.0–27.9 kg/m2) 14.5 0.50 1.31 (1.26 to 1.38) 1.43 (1.25 to 1.52) 1.5

  Obesity (≥28 kg/m2) 4.3 1.17 1.81 (1.73 to 1.89) 1.91 (1.85 to 2.03) 2

Parity

  0 2.2 1.16 Reference Reference 0

  1 72.8 0.71 1.26 (1.12 to 1.31) 1.22 (1.16 to 1.29) 1

  ≥2 24.7 1.01 1.39 (1.27 to 1.45) 1.31 (1.23 to 1.39) 1

Number of previous caesarean section

  0 10.7 0.92 Reference Reference 0

  1 84.1 0.64 1.69 (1.65 to 1.73) 1.65 (1.59 to 1.71) 1.5

  ≥2 4.9 3.12 3.46 (3.25 to 3.69) 3.18 (2.95 to 3.36) 3

Number of previous abortions

  0 49.3 0.59 Reference Reference 0

  1 27.7 0.60 1.46 (1.33 to 1.55) 1.39 (1.28 to 1.46) 1.5

  ≥2 22.6 1.39 2.38 (2.29 to 2.48) 2.26 (2.09 to 2.32) 2

Assisted reproductive technology

5.1 0.35 1.08 (1.02 to 1.13) 1.12 (1.06 to 1.19) 1

Diabetes mellitus

1.2 1.32 1.69 (1.49 to 1.91) 1.47 (1.40 to 1.55) 1.5

Anaemia

14.7 1.13 1.55 (1.49 to 1.62) 1.95 (1.86 to 2.05) 2

Hypertensive disorders in 
pregnancy

5.6 0.33 1.40 (1.36 to 1.45) 1.26 (1.23 to 1.29) 1

Gestational diabetes

11.7 2.48 1.48 (1.32 to 2.28) 2.08 (1.88 to 2.29) 2

Labour induction

1.8 0.49 1.12 (1.09 to 1.21) 1.03 (0.96 to 1.08) –

Multiple pregnancy

  1.5 0.19 1.24 (1.18 to 1.34) 1.25 (1.13 to 1.35) 1

Fetal presentation

  Vertex 95.3 0.80 Reference Reference 0

  Others 2.8 0.91 1.15 (1.04 to 1.27) 1.18 (1.06 to 1.31) 1

Placenta previa

  11.7 3.27 2.50 (1.56 to 2.91) 2.57 (2.39 to 2.76) 2.5

Continued
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has been vacuum aspiration in China. Thus, accidental 
perforation of the uterine wall during the procedure 
causing a uterine scar may be a more plausible explana-
tion. Unfortunately, we did not have detailed information 
on previous induced abortions.

In the past 10 years, elective repeat CS has become the 
primary reason for the high rate of CS in many countries 
and regions.26 With the implement of the ‘two- child and 
three- child’ policy in China, repeat CS has increased 
rapidly, mainly due to the fear of uterine rupture and 
lack of confidence in TOLAC.27 28 Many hospitals also 
lack adequate emergency rescue capability. However, 
repeat CS is also not risk free. Repeat CS increases the 
risks of postpartum haemorrhage, placental implantation 
and hysterectomy in future pregnancies. Previous studies 
have showed that the success rate of vaginal birth after 
caesarean (VBAC) has reached 60%–80%.29 30 Studies also 
demonstrated that compared with repeat CS, successful 
VBAC had a lower incidence of postpartum haemor-
rhage, neonatal respiratory disease, shorter hospital stay 
and faster postpartum recovery.31 32 However, the inci-
dence of complications in VBAC failures is five times 
that of successful VBACs, among which uterine rupture 
is one of the most common complications.33 34 Previous 
studies have reported that the risk of uterine rupture in 
VBAC patients ranged from 0.2% to 0.5%.35 36 It is indeed 
a delicate balance between taking a small but potentially 

catastrophic risk and avoiding potentially serious compli-
cations in future pregnancies.

Previous investigations on this topic focused on aeti-
ological models and identified factors independently 
related to uterine rupture. Such studies were valuable in 
identifying factors related to increased or decreased risks 
of rupture (eg, the number of previous CS).37 38 However, 
this epidemiological association does not always help 
accurately predict the prognosis of women. As clinical 
practice develops towards personalised medicine, there 
is an increasing demand for reliable predictive tools to 
help doctors make appropriate treatment decisions by 
integrating several influencing factors. Therefore, it is 
of great clinical significance to establish the risk predic-
tion model of uterine rupture for pregnant women with 
a scarred uterus. In this study, we identified eight signif-
icant risk factors, and a predictive risk score of uterine 
rupture was obtained by adding each score. The summary 
risk score was relatively simple. It may help clinicians to 
make a preliminary judgement on the risk of uterine 
rupture. High- risk patients may need frequent moni-
toring, preventive strategies and even priority treatment 
in order to achieve a good pregnancy outcome.

Few predicting models for uterine rupture were 
published so far. In 2006, investigators in the USA devel-
oped a clinical prediction model for the occurrence of 
uterine rupture by using both antepartum and early 

Characteristic

Weighted

Proportion (%) Incidence (%) OR (95% CI) aOR (95% CI) Risk score

Antepartum stillbirth

  0.9 0.47 1.59 (1.46 to 1.75) 1.46 (1.34 to 1.60) 1.5

Hospital level

  Secondary 55.3 0.24 Reference Reference 0

  Tertiary 44.7 1.48 2.06 (1.92 to 2.25) 1.98 (1.89 to 2.08) 2

aOR, logistic regression adjusting for all other variables in the table; BMI, body mass index calculated as weight in kilograms divided by height in 
metres squared.

Table 1 Continued

Figure 1 ROC curve for three different prediction models (figure part A included all variables in table 1; figure part B included 
eight variables with OR >1.5; figure part C included four variables with or >2).
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intrapartum factors. The prenatal model included four 
factors of maternal age, gestational age at delivery, 
ethnicity and prior vaginal delivery, while the perinatal 
model includes six factors of maternal age, gestational 
age at delivery, ethnicity, prior vaginal delivery, cervical 
dilation and labour induction. The results showed that 
the area under the ROC curve of the two models were 
0.67 and 0.7, respectively.39 Comparing to predictive 
performance in our study, our model appeared to have 
improved moderately (including the AUC (0.812), sensi-
tivity (77.2%) and specificity (69.8%)). Clinicians can 
calculate the variable scores and sum them according to 
the values of eight meaningful variables for each woman, 
and then estimate the possible incidence of uterine 
rupture based on the total score.

Our research has several strengths. First, the China 
Labor and Delivery Survey included 96 hospitals covering 
most of China’s geographic regions. In the past 10 years, 
births in secondary and tertiary hospitals accounted for 
more than 90% of births in China.40 Therefore, our results 
also represent deliveries in large secondary and tertiary 
hospitals in China. Second, our study is one of the first 
studies in China to consider births at 24 weeks of gesta-
tion. We used the same data collection form in all hospi-
tals, which made the comparison more consistent and 

reliable. Third, we have established a predictive model 
for the risk of uterine rupture in pregnant women with a 
scarred uterus in a large Chinese population for the first 
time. As China still has a high CS rate, this information is 
useful for clinicians to develop monitoring, follow- up and 
intervention strategies for pregnant women who are at a 
high risk of uterine rupture.

Limitations
Despite the large sample size, our study still has some 
limitations. First, our participants were not a random 
sample of all births in China. The hospitals included were 
self- selected centres with >1000 annual deliveries. Some 
provinces had no participating hospitals; we had more 
tertiary hospitals than secondary hospitals, and there 
were no primary hospitals. Such research samples may 
lead to certain degree of bias in the estimation of the inci-
dence of uterine rupture. However, few primary hospitals 
deliver babies in China, and the delivery volume in these 
hospitals are usually small. There is neither a uterine 
rupture registration system nor a large- scale epidemio-
logical survey in rural China.

However, because most high- risk pregnant women are 
transferred to tertiary hospitals for better perinatal care, 
the incidence of uterine rupture in tertiary hospitals with 

Table 2 Effects of the predictive model (using the optimal cut- off values according to the ROC curve) on predictive accuracy 
for uterine rupture

Model AUC
Cut- off 
score Groups OR (95% CI) Sensitivity (%) Specificity (%)

Youden 
index FPR (%) FNR (%)

Model 1* 0.807 8.5 Low risk 1.00 79.2 67.3 0.465 32.7 20.8

High risk 1.63 (1.51 to 1.76)

Model 2* 0.812 6.5 Low risk 1.00 77.2 69.8 0.470 30.2 22.8

High risk 1.77 (1.62 to 1.93)

Model 3* 0.701 3.5 Low risk 1.00 43.6 88.0 0.316 22.0 56.4

High risk 1.82 (1.62 to 2.05)

*Model 1: all meaningful variables (all variables except labour induction); Model 2: eight meaningful variables (OR >1.5) (including maternal age, 
prepregnancy BMI, number of previous caesarean section, number of previous abortions, anaemia, gestational diabetes, placenta previa and hospital 
level); model 3: four meaningful variables (OR >2) (including number of previous caesarean section, number of previous abortions, gestational 
diabetes and placenta previa).
FNR, false negative rate; FPR, false positive rate.

Figure 2 Calibration curve of the prediction model. The red dotted line refers to the standard curve, while the blue dotted 
line is the straight line fitted between the actual observed value and the predicted value of the model figure part A included all 
variables in table 1; figure part B included eight variables with or >1.5; figure part C included four variables with or >2).
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advanced facilities is significantly higher than that in 
secondary hospitals. Therefore, the referral system may 
have led to an overestimation of the incidence of uterine 
rupture. In order to improve the representativeness of 
our study population, we stratified the hospital level as 
the main sampling unit when calculating the weighted 
value to reduce these deviations.

Second, because not all hospitals have a unified defini-
tion of pregnancy complications and diseases. Therefore, 
some misclassifications may have occurred. However, we 
tried to minimise this impact by using a standardised 
data collection process across the facilities and training 
data collectors. Third, our study was based on a cross- 
sectional survey conducted between 1 March 2015 and 
31 December 2016. Thus, we were unable to explore the 
trend of uterine rupture with time. Finally, our predica-
tion model needs independent validations in different 
population before any clinical application.

CONCLUSION
The overall incidence of uterine rupture was 0.18% (95% 
CI 0.05% to 0.23%) in our population in 2015–2016. A 
predictive model based on eight easily available variables 
was established to predict the risk of uterine rupture in 
women with a scarred uterus. It showed good calibration 
and identification accuracies. Further external valida-
tions in different populations are warranted before any 
clinical applications.
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