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Abstract
Background Obstructed labor (OL) and uterine rupture (UR) are common obstetric complications. This study 
explored the burden, risk factors, decomposition, and health inequalities associated with OL and UR to improve global 
maternal health.

Methods This was a cross-sectional analysis study including data on OL and UR from the Global Burden of Diseases, 
and Risk Factors Study (GBD) 2019. The main outcome measures included the number and age-standardized rate 
(ASR) of incidence, disability-adjusted life years (DALYs), prevalence, and deaths.

Results The global burden of OL and UR has declined, with a decrease in incidence (number in 2019: 9,410,500.87, 
95%UI 11,730,030.94 to 7,564,568.91; ASR in 2019: 119.64 per 100,000, 95%UI 149.15 to 96.21; estimated annual 
percentage change [EAPC] from 1990 to 2019: -1.34, 95% CI -1.41 to -1.27) and prevalence over time. However, DALYs 
(number in 2019: 999,540.67, 95%UI 1,209,749.35 to 817,352.49; ASR in 2019: 12.92, 95%UI 15.63 to 10.56; EAPC from 
1990 to 2019: -0.91, 95% CI -1.26 to -0.57) and deaths remain significant. ASR of DALYs increased for the 10–14 year-old 
age group (2.01, 95% CI 1.53 to 2.5), the 15–19 year-old age group (0.07, 95% CI -0.47 to 0.61), Andean Latin America 
(3.47, 95% CI 3.05 to 3.89), and Caribbean (4.16, 95% CI 6 to 4.76). Iron deficiency was identified as a risk factor for OL 
and UR, and its impact varied across different socio-demographic indices (SDIs). Decomposition analysis showed 
that population growth primarily contributed to the burden, especially in low SDI regions. Health inequalities were 
evident, the slope and intercept for DALYs were − 47.95 (95% CI -52.87 to -43.02) and − 29.29 (95% CI -32.95 to -25.63) 
in 1990, 39.37 (95%CI 36.29 to 42.45) and 24.87 (95%CI 22.56 to 27.18) in 2019. Concentration indices of ASR-DALYs 
were − 0.2908 in 1990 and − 0.2922 in 2019.

Conclusion This study highlights the significant burden of OL and UR and emphasizes the need for continuous 
efforts to reduce maternal mortality and morbidity. Understanding risk factors and addressing health inequalities are 
crucial for the development of effective interventions and policies to improve maternal health outcomes globally.
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Background
Obstructed labor (OL) and uterine rupture (UR) are 
common obstetric complications that pose a significant 
threat to the health of mothers and infants [1]. In recent 
years, there has been increasing recognition of the need 
to address maternal health and reduce maternal mortal-
ity and morbidity [2]. OL and UR are major contributors 
to adverse maternal outcomes, leading to complications 
such as infection, hysterectomy, and maternal death [3, 
4]. These conditions often result from a lack of access to 
quality obstetric care, inadequate healthcare infrastruc-
ture, and socio-economic disparities [1, 5]. Pregnant 
women facing these challenges, particularly those in low- 
and middle-income countries, are more susceptible to 
experiencing OL and UR [6].

Despite existing studies reporting the burden of these 
conditions globally, comprehensive research on the bur-
den, risk factors, and health inequalities among differ-
ent regions and populations is lacking [7]. Therefore, it 
is essential to delve into these issues to enhance under-
standing of the epidemiological characteristics of OL and 
UR and to provide a scientific basis for developing effec-
tive prevention and intervention measures.

Moreover, there is a growing recognition of the impact 
of health inequalities on maternal health outcomes [1, 
2]. Disparities in access to care, socioeconomic status, 
and education can contribute to inequitable distribution 
and management of obstetric emergencies such as OL 
and UR [8]. Understanding the burden of OL and UR, as 
well as their associated risk factors and health inequali-
ties, can inform policymakers, healthcare professionals, 
and researchers in the development of targeted inter-
ventions and strategies [9]. Furthermore, understanding 
these related underlying factors can help to advocate for 
improved access to quality obstetric care and addressing 
the underlying social determinants of health that contrib-
ute to adverse maternal outcomes [10].

Thus, this study aimed to explore the burdens, risk fac-
tors, decomposition, and health inequalities associated 
with OL and UR. By providing a comprehensive analy-
sis of these aspects, the results aim to contribute to the 
existing evidence base and facilitate the development of 
evidence-based policies and interventions to improve 
global maternal health outcomes.

Materials and methods
Data source
The study utilized data from the Global Burden of Dis-
eases, and Risk Factors Study (GBD) 2019. The GBD pro-
vides comprehensive and standardized data on disease 
burden, risk factors, and mortality from various sources, 

including health surveys, vital registration systems, and 
published literature from 21 regions and 195 countries 
worldwide.

Study design
We used a cross-sectional approach to analyze the bur-
den, risk factors, decomposition, and health inequalities 
associated with OL and UR. The outcomes measured 
were number and age-standardized rates of incidence, 
disability-adjusted life years (DALYs), prevalence, and 
deaths.

Statistical analyses
Burden and risk factor analysis
An initial comprehensive analysis of the burden and risk 
factors associated with OL and UR was performed. We 
compiled the numbers and age-standardized rates (ASR; 
per 100,000 individuals) of incident, DALYs, prevalence, 
and deaths at the global, age-group, Socio-Demographic 
Index (SDI), and GBD regions levels for the 2019. Then, 
trend changes from 1990 to 2019, the estimated annual 
percentage change (EAPC) for ASR of incident cases, 
DALYs, prevalence, and deaths were calculated to under-
stand the tempo of change over the study period.

 

EAPC =100× (exp(β)− 1), y = α+ βx+ ε,

y = In (ASR) , x = year

To facilitate the interpretation of these indicators, we 
constructed bivariate plots to visualize the trends in the 
number and rate of incidents, DALYs, prevalence, and 
deaths from 1990 to 2019, including their 95% confidence 
intervals (95%CIs). Subsequently, line graphs were plot-
ted to display the trends disaggregated by age group, for 
the same period. The distribution of disease burden was 
then mapped across all countries and regions. We super-
imposed the ASR- and number-based incidence, DALYs, 
prevalence, and deaths data for the years 1990 and 2019 
onto world maps to provide a spatial representation of 
the disease burden. Only one risk factor was identified in 
the GBD; we also presented time-series data on the rates 
of DALYs and deaths from 1990 to 2019 to illustrate the 
temporal trends associated with GBD.

Inequality analysis
A decomposition analysis was conducted to understand 
the contribution of population base, aging, and epide-
miological change to the disease burden across different 
levels of SDI to identify the primary factors influencing 
the disease burden at various levels of development.

Keywords Maternal obstructed labor, Uterine rupture, Global burden, Health inequality
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To further investigate health inequalities further, we 
computed the slope index and concentration indices for 
the incidence, DALYs, prevalence, and deaths from 1990 
to 2019. These indices provide insight into the inequal-
ity in the disease’s burden over time, with a focus on how 
uneven regional development may have affected health 
outcomes. Linear regression models and heteroscedastic-
ity were used to calculate and test skewness indices. Het-
eroscedasticity was weighted using repeated iterations of 
robust regression to obtain the slope and intercept of the 
slope index. In addition, we used Health Equity Assess-
ment Toolkit (HEAT) Plus calculations containing differ-
ence, ratio, absolute concentration index (ACI), relative 
concentration index (RCI), population attributable frac-
tion (PAF), and population attributable risk (PAR).

Statistical software
Concentration indices were calculated using the HEAT 
Plus software from the World Health Organization (ver-
sion 5.0). All formulas and their explanations are available 
in the HEAT Plus Technical Notes (available at https://
www.who.int/data/inequality-monitor/assessment_tool-
kit). All remaining statistical analyses were performed 
using R software (version 4.3.2). Adobe Illustration 2023 
was used for all image enhancement. Statistical signifi-
cance was set at P < 0.05.

Results
Disease burden and trends at the global, age, SDI, GBD 
region, and country levels
The numbers and ASR of incident cases, DALYs, preva-
lence, and deaths due to OL and UR in 2019 are pre-
sented in Table 1 and Supplemental Table 1, along with 
the EAPC from 1990 to 2019. In 2019, there were an esti-
mated 9,410,500.87 (95%UI 11,730,030.94–7,564,568.91) 
incident cases of the disease, with an ASR of 119.64 per 
100,000 (95%UI 149.15–96.21). The number of DALYs 
exceeded 10% of the incidence, with 999,540.67 (95%UI 
1,209,749.35–817,352.49) DALYs and an ASR of 12.92 
(95%UI 15.63–10.56). From 1990 to 2019, the ASR-inci-
dence decreased significantly, with an EAPC of -1.34 
(95% CI -1.41 to -1.27), which was more than ASR-DALYs 
(-0.91, 95% CI -1.26 to -0.57). Among the GBD regions, 
High-income Asia Pacific (0.19, 95% CI -0.1 to 0.48), Aus-
tralasia (0.29, 95% CI 0.16 to 0.42), Eastern Europe (0.45, 
95% CI -0.09 to 0.99), and Western Europe (0.37, 95% CI 
0.26 to 0.49) experienced an increase in ASR of incident 
cases. ASR of DALYs increased for the 10–14-year-old 
age group (2.01, 95% CI 1.53 to 2.5) and the 15–19-year-
old age group (0.07, 95% CI -0.47 to 0.61). Furthermore, 
ASR of DALYs increased in Andean Latin America (3.47, 
95% CI 3.05 to 3.89), Caribbean (4.16, 95% CI 6 to 4.76), 
Australasia (0.24, 95% CI 0.09 to 0.38), Oceania (0.23, 
95%CI -0.05 to 0.5), and Western Europe (0.11, 95% CI 
-0.01 to 0.22) regions.

Fig. 1 Bar and line charts for global burden of maternal obstructed labor and uterine rupture from 1990 to 2019. (A) Bar chart of the number-incidence 
and line chart of ASR-incidence; (B) Bar chart of the number-DALYs and line chart of ASR-DALYs; (C) Bar chart of the number-prevalence and line chart of 
ASR-prevalence; (D) Bar chart of the number-deaths and line chart of ASR-deaths. ASR, age-standardized rates; DALYs, disability-adjusted life years

 

https://www.who.int/data/inequality-monitor/assessment_toolkit
https://www.who.int/data/inequality-monitor/assessment_toolkit
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The changes in incidence, DALYs, prevalence, and 
deaths are shown in Fig.  1, indicating a continuous 
decrease in incidence and prevalence on a global scale 
(Fig. 1A and C). DALYs and deaths declined until 2008, 
followed by gradual increases. The trends in different 
age groups from 1990 to 2019 are depicted in Supple-
mental Fig. S1-S4, revealing that the incidence is highest 
among the 20–29-year-old age group, DALYs are high-
est among the 25–34-year-old age group, prevalence is 
highest among the 30–34-year-old age group, and deaths 
are highest among the 20–39-year-old age group. Global 
distribution maps of ASR-incidence and DALYs for OL 
and UR in 1990 and 2019 are presented in Fig. 2, while 
ASR-prevalence and deaths are shown in Supplemental 
Fig. 5, and number-incidence and DALYs are displayed in 
Supplemental Fig. 6, and number-prevalence and deaths 
are presented in Supplemental Fig. 7.

Burden and trends of risk factors
In the GBD, only one risk factor, iron deficiency, was 
identified for OL and UR. Figure 3 illustrates the chang-
ing trends in DALYs and deaths associated with iron 
deficiency globally and across different SDI regions 
from 1990 to 2019. The highest risk attributable to 
iron deficiency was observed in 1990, which decreased 
until 2005–2010 before gradually increasing thereaf-
ter (Fig.  3A-B). Additionally, the higher the SDI, the 
lower the harm caused by iron deficiency. The ASR-
death attributable to iron deficiency in Low SDI regions 
decreased from 0.14 in 1990 to 0.10 in 2019 approxi-
mately, which was close to twice the value in Low-middle 
SDI regions. The ASR-DALYs in Low SDI regions showed 
a decrease from 17 in 1990 to 10 in 2019, while in Low-
middle SDI regions, it nearly halved from 10 (Fig. 3C-D).

Decomposition analysis
To better understand the relative contributions of popu-
lation base, aging, and the epidemiological trends of OL 
and UR globally and in different SDI regions, we con-
ducted a decomposition analysis. Incidence (Fig.  4), 
DALYs (Supplemental Fig.  8), prevalence (Supple-
mental Fig.  9), and deaths (Supplemental Fig.  10) were 
decomposed into these factors, respectively. The results 
showed that the global and low SDI regions were primar-
ily affected by the growth in population base, whereas 
the others were influenced by epidemiological changes. 
Middle SDI regions exhibited the largest proportion 
of aging as a factor. Similar patterns were observed for 
DALYs (Supplemental Fig.  8). For prevalence, the main 
factors affecting global and low-middle SDI regions were 
epidemiological changes, while for low and middle SDI 
regions, it was population base (Supplemental Fig.  9). 
Finally, in terms of deaths, global, low, and low-middle 
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Fig. 2 Global distribution maps for the burden of maternal obstructed labor and uterine rupture in 204 countries and territories in 1990 and 2019. (A) 
ASR-incidence in 1990; (B) ASR-incidence in 2019; (C) ASR-DALYs in 1990; (D) ASR-DALYs in 2019. ASR, age-standardized rates; DALYs, disability-adjusted 
life years
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SDI regions were greatly influenced by population base 
growth (Supplemental Fig. 10).

Slope indices
The slope indices of inequality for ASR of OL and UR in 
1990 and 2019 are presented in Table  2. Negative slope 

values indicate a gradual reduction in disease burden 
with increasing SDI. The slope and intercept for DALYs 
(Fig. 5A) in 1990 and 2019 were − 47.95 (95% CI -52.87 
to -43.02), -29.29 (95% CI -32.95 to -25.63), 39.37 (95%CI 
36.29 to 42.45), and 24.87 (95%CI 22.56 to 27.18), respec-
tively. The slopes of Incidence, Prevalence and deaths all 

Fig. 4 Changes in maternal obstructed labor and uterine rupture incidences rate according to population-level determinants of population growth, 
aging, and epidemiological change from 1990 to 2019 at the global Level and by SDI quintile. (The black dot represents the overall value of change 
contributed by all 3 components.) SDI, Sociodemographic Index

 

Fig. 3 The changing trends in DALYs and deaths associated with iron deficiency globally and across different SDI regions from 1990 to 2019. (A) glob-
ally ASR- deaths; (B) globally ASR- DALYs; (C) ASR- deaths by SDI quintile; (D) ASR- DALYs by SDI quintile. DALYs, disability-adjusted life years; ASR, age-
standardized rates; SDI, Sociodemographic Index
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gradually decreased from 1990 to 2019 (Table  2), from 
− 86.33 (95%CI -123.87 to -48.80) to -45.53 (95%CI -60.85 
to -30.22), -60.95 (95%CI − 68.10 to -53.79) to -15.97 
(95%CI -18.58 to -13.36), -0.26 (95%CI -0.29 to -0.23) to 
-0.17 (95%CI -0.19 to -0.15), respectively.

Concentration indices and other measures of health 
inequality
Simple and complex measures of health inequality are 
shown in Table 3 and Supplemental Tables 2–4, respec-
tively. ASR-DALYs (Table  3; Fig.  5B) of OL and UR 
with concentration indices, ACI and RCI changed from 
− 0.2908, -10.25 (95% CI -11.68 to -8.82) and − 59.15 (95% 
CI -67.60 to -50.71) in 1990, to -0.2922, -7.68 (95% CI 
-8.39 to -6.97) and − 59.43 (95% CI − 65.75 to -53.10) in 
2019. Its PAF and PAR were − 92.98 and − 16.11, -92.28 
and − 11.93 in 1990 and 2019, respectively. The ACI 
(-17.25, -14.51, -15.33, and − 13.22) and RCI (-8.62, -8.97, 
-10.93, and − 10.86) of ASR-incidence (Supplemental 
Table 2) were stable in 1990, 2000, 2010, and 2019. The 
ACI and RCI for ASR-prevalence (Supplemental Table 
3) gradually decreased. Similarity or slow growth was 
observed in the ACI and RCI of ASR-death (Supplemen-
tal Table 4).

Discussion
Maternal OL and UR rates have dropped globally, yet the 
impact in terms of DALYs and mortality is significant. 
Health inequality studies highlight regional, age, popula-
tion, and socio-economic factors influencing the disease 
burden, particularly in low SDI areas.

This study provided a comprehensive analysis of the 
burden and trends of OL and UR. The global burden 
of OL and UR has decreased significantly over the past 
few decades, as evidenced by a decline in incidence and 
prevalence, which may be related to a number of factors. 
First, advances in medical technology may have contrib-
uted to earlier identification and management of these 

Table 2 Slope indices inequality for ASR of maternal obstructed 
labor and uterine rupture in 1990 and 2019

Chi-square p-value Slope (95% CI) Intercept 
(95% CI)

Incidence
 1990 2.0767 0.1496 -86.33 (-123.87 to 

-48.80)
242.30 (218.81 
to 265.80)

 2019 10.9801 0.0009 -45.53 (-60.85 to 
-30.22)

152.60 (138.84 
to 166.37)

DALYs
 1990 145.98 < 0.0001 -47.95 (-52.87 to 

-43.02)
39.37 (36.29 
to 42.45)

 2019 131.75 < 0.0001 -29.29 (-32.95 to 
-25.63)

24.87 (22.56 
to 27.18)

Prevalence
 1990 152.52 < 0.0001 -60.95 (-68.10 to 

-53.79)
50.13 (45.65 
to 54.61)

 2019 135.93 < 0.0001 -15.97 (-18.58 to 
-13.36)

19.88 (17.53 
to 22.23)

Deaths
 1990 191.45 < 0.0001 -0.26 (-0.29 to 

-0.23)
0.22 (0.20 to 
0.24)

 2019 157.52 < 0.0001 -0.17 (-0.19 to 
-0.15)

0.21 (0.19 to 
0.23)

ASR, age-standardized rate; DALYs, disability-adjusted life years; CI, confidence 
interval

Fig. 5 The health inequality indices for ASR-DALYs of maternal obstructed labor and uterine rupture in 1990 and 2019 based on the SDI of 204 countries 
and territories globally. (A) Slope indices (the numbers adjacent to the brackets indicate the slopes); (B) Concentration indices. Each country or region is 
represented by a solid dot, with larger dots indicating a higher population. China and India are highlighted for comparative purposes. SDI, Sociodemo-
graphic Index; ASR, age-standardized rates; DALYs, disability-adjusted life years
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problems [10, 11]. Second, more prenatal testing and 
pregnancy care may have helped reduce the chances of 
these problems occurring [6]. Further, the availability 
of new reproductive and medical technologies may also 
help reduce these problems [12]. However, despite these 
improvements, the burden of disease, as measured by the 
number of DALYs and deaths, remains significant. This 
suggests that despite the progress in reducing OL and UR 
incidence, the severity and impact of these complications 
on maternal health outcomes remains significant [13].

Age group analysis showed that women in their 20s and 
30s are more likely to experience these obstetric com-
plications. This may be due to several factors, including 
physiological changes during labor and delivery, lack of 
access to quality health care, and low awareness of the 
risks of childbirth [14, 15]. In addition, the study found 
an increase in the burden of DALYs in those aged 10–19 
years old. This may be due to higher fertility rates among 
adolescents and young women, lack of proper birth 
knowledge, and ineffective antenatal checkups and care 
[8, 16]. Improvements in several areas such as education, 
policies, and services are needed to reduce the incidence 
of OL and UR and improve maternal health [13].

In terms of regional disparities, the burden and trends 
of OL and UR varied significantly across regions. Their 
incidence has increased in high-income countries in the 
Asia-Pacific region, Oceania, and Eastern and Western 
Europe, whereas DALYs have increased significantly in 
Andean Latin America, Caribbean, and Oceania. Possible 
reasons for these regional disparities include inadequate 
healthcare resources, such as inadequate obstetricians 
and facilities, low levels of women’s education, low 
incomes and lower socioeconomic status [17–20]. This 
suggests the need for further in-depth investigations and 
analyses to provide a more detailed and comprehensive 
understanding in order to develop more effective poli-
cies and interventions to ameliorate the differences in the 
burden of OL and UR across districts [21].

Many factors may contribute to the increased cor-
relation of iron deficiency as a risk factor for OL and 
UR. Women who are less educated, have lower incomes 
or live in rural areas are more likely to experience iron 
deficiency [22]. It is important to strengthen maternal 

nutrition education and awareness, especially regarding 
iron intake and absorption [23]. Local health authorities 
should improve and strengthen health facilities, espe-
cially in resource-poor areas, to ensure that women have 
access to timely antenatal check-ups and medical services 
for early detection and management of problems related 
to iron deficiency.

The decomposition analysis provided insights into the 
factors driving the burden of OL and UR globally and in 
different levels of SDI. Population growth played a signifi-
cant role in the burden of these conditions, particularly 
in low SDI regions [24]. This highlights the importance 
of addressing population growth as a potential strategy to 
reduce the burden of OL and UR in these regions [25]. 
Additionally, the analysis of health inequalities using 
slope indices and concentration indices provided valu-
able information on the disparities in disease burden 
across different SDI levels. The negative slope values indi-
cated a reduction in disease burden with increasing SDI, 
suggesting an association between socio-economic devel-
opment and improved maternal health outcomes [26]. 
The concentration indices showed a decrease in health 
inequality over time, indicating a gradual reduction in 
disparities in the burden of OL and UR across different 
socio-economic groups [24, 27]. These findings highlight 
the need for targeted interventions to address health 
inequalities and ensure equitable access to high-quality 
obstetric care.

There are several limitations that should be considered. 
First, the study relied on secondary data from the GBD 
database, which may be subject to reporting biases and 
data limitations. Second, the study focused on OL and 
UR as the main outcomes of interest, but there may be 
other contributing factors and complications that were 
not accounted for in the analysis. Finally, the study pri-
marily focused on the burden and trends of OL and UR, 
as well as health inequalities associated with these condi-
tions. Further research is required to explore the under-
lying factors and mechanisms that contribute to these 
outcomes, such as access to healthcare services, quality 
of care, and socio-economic determinants of health.

Table 3 Concentration indices for ASR-DALYs of maternal obstructed labor and uterine rupture in 1990 and 2019
1990 2019
Estimate 95% CI lower 95% CI upper Estimate 95% CI lower 95% CI upper

Difference 51.02 29.17 72.87 36.28 22.28 50.29
Ratio 42.93 19.21 95.94 37.38 17.30 80.77
Absolute concentration index -10.25 -11.68 -8.82 -7.68 -8.39 -6.97
Relative concentration index -59.15 -67.60 -50.71 -59.43 -65.75 -53.10
Population attributable fraction -92.98 -93.02 -92.93 -92.28 -92.33 -92.23
Population attributable risk -16.11 -16.11 -16.10 -11.93 -11.93 -11.92
ASR, age-standardized rate; DALYs, disability-adjusted life years; CI, confidence interval
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Conclusions
This study provides a comprehensive analysis of the bur-
den, risk factors, decomposition, and health inequalities 
associated with OL and UR. The incidence and preva-
lence have significantly decreased globally; however, 
the burden in terms of DALYs and deaths remains sub-
stantial. The analysis of health inequalities has revealed 
important information regarding regional disparities, 
aging, population growth, and socio-economic disparities 
that contribute to the burden of these conditions. Thees 
findings highlight the significant burden of these obstet-
ric complications and emphasize the need for continued 
efforts to reduce maternal mortality and morbidity.
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