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Background: Uterine prolapse is a common and debilitating pelvic floor disorder that significantly impairs women’s quality of life
worldwide. With global population aging and lifestyle transitions, its disease burden has become increasingly pronounced. However,
comprehensive analyses of long-term epidemiological trends, driving factors, and health inequalities across different socioeconomic
settings remain limited.

Methods: This study analyzed data from the Global Burden of Disease (GBD) 2021 study, covering 204 countries and territories from
1990 to 2021. Age-standardized incidence and Disability-Adjusted Life Years (DALYs) rates were calculated. Estimated annual
percentage changes (EAPCs) were computed to evaluate temporal trends. Decomposition analysis was performed to quantify the
contributions of population growth, population aging, and epidemiological changes to DALY changes. Health inequality was assessed
using the Slope Index of Inequality (SII) and Concentration Index (CI) across Socio-demographic Index (SDI) quintiles.

Results: Globally, the age-standardized DALY's rate for uterine prolapse was 9.90 per 100,000 in 2021. Incidence exhibited a bimodal
peak at 45-54 years and 90+ years, whereas DALYs increased monotonically with age, peaking in the oldest-old (90+ years). Low and
low-middle SDI regions exhibited declining trends, whereas middle, high-middle, and high SDI regions showed increasing trends, with
high SDI regions demonstrating a U-shaped resurgence. Decomposition analysis revealed that population growth and aging were the
primary drivers of global DALY increases, with epidemiological changes partially offsetting the increase, although this effect varied
considerably across SDI levels. Health inequality analysis demonstrated that the burden of uterine prolapse has progressively
concentrated among higher SDI populations, with this inequality widening substantially over the past three decades.

Conclusion: The global burden of uterine prolapse has risen over the past three decades, with marked heterogeneity across SDI
levels. Interventions should prioritize early screening for midlife women, tiered management for older women, metabolic risk control
in high SDI regions, and surgical access in low SDI regions, with resource allocation tailored to national SDI levels and population age
structures.
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Introduction

Uterine prolapse, a prevalent and debilitating form of pelvic organ prolapse (POP), significantly impacts women’s health
on a global scale, causing substantial morbidity and markedly affecting quality of life." This condition, characterized by
the descent of the uterus into the vaginal canal due to weakened pelvic support structures, manifests with a spectrum of
symptoms ranging from mild pelvic discomfort to severe urinary and bowel dysfunction, as well as sexual health issues.’
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The clinical consequences of uterine prolapse, including dyspareunia, reduced sexual satisfaction, and sexual dysfunc-
tion, are frequently overlooked yet substantially impair quality of life, potentially triggering psychological issues such as
anxiety, depression, and marital tension.’

With the global population aging and lifestyles evolving, the burden of uterine prolapse, quantified in Disability-
Adjusted Life Years (DALYs), has become increasingly pronounced.® Over the past three decades, the incidence of
uterine prolapse has demonstrated a rising trend, particularly in regions with aging demographics and higher socio-
demographic indices (SDIs).” This escalating burden imposes significant strains on healthcare systems, necessitating
a deeper understanding of the underlying factors driving this trend.® Multiple risk factors contribute to the development
and progression of uterine prolapse, including obstetric trauma, age-related tissue degeneration, chronic elevated intra-
abdominal pressure due to conditions like chronic cough or constipation, obesity, and genetic predisposition.’
Furthermore, environmental and lifestyle factors, such as multiparity and comorbidities including chronic obstructive
pulmonary disease, diabetes, and osteoporosis, further exacerbate the risk and severity of this condition.®

The Global Burden of Disease Study 2021 (GBD 2021), a comprehensive resource for disease burden metrics, offers
unique insights into the epidemiology of uterine prolapse across different countries and regions.” By integrating
epidemiological data from 204 countries and territories, the GBD study analyzes the impact of 369 diseases and 88
risk factors on global health.'® The GBD 2021 database, accessible through the Global Health Data Exchange (GHDx)
platform, provides a wealth of information, including population registration records, verbal autopsy data, health
examination data, demographic survey data, and medical institution datasets.'' This extensive data repository enables
systematic and robust analyses of disease trends, facilitating a deeper understanding of the global burden of uterine
prolapse.

According to the GBD 2021 study, significant disparities exist in the burden of uterine prolapse across different
countries and regions, closely linked to demographic changes, healthcare access, and health policies.'? Systematic
epidemiological research is essential to elucidate these trends and guide effective interventions. Prior studies have
reported the global burden of pelvic floor disorders, but most have focused on pelvic floor dysfunction as a broad
category, with few studies examining the long-term epidemiological trends of a single condition such as uterine
prolapse.'* "> A strength of the present study is that, using GBD 2021 data, we systematically analyzed the long-term
trends in the incidence and DALY's of uterine prolapse across 204 countries and territories worldwide from 1990 to 2021.
More importantly, this study not only describes changes in disease burden but also further applies decomposition analysis
to quantify the relative contributions of population growth, population aging, and changes in epidemiological factors to
these changes, thereby revealing the drivers of evolving disease burden across regions with different SDI levels.
Moreover, through health inequality analysis using the Slope Index of Inequality (SII) and the Concentration Index
(CI), we have, for the first time at the global level, quantified the distributional disparities in uterine prolapse burden
among countries at different SDI levels and their temporal trends. These analytical dimensions have rarely been
addressed in previous studies on the burden of pelvic floor disorders, providing a more precise evidence base for
formulating targeted regional health policies and equitable resource allocation. This study investigates global, regional,
and national trends in the incidence and DALY's of uterine prolapse from 1990 to 2021, utilizing data from the GBD 2021
study. By incorporating age and SDI into the analysis, this study identifies long-term burden patterns and regional
disparities, while age-specific assessments provide evidence for predicting future trends. The findings underscore the
need for targeted interventions to address demographic and epidemiological changes, emphasizing the importance of
considering regional disparities in health policy formulations to mitigate the disease burden effectively and improve
women’s health globally.

Methods

Data Sources and Disease Definition
We extracted epidemiological data from the GBD 2021 via the GHDx platform (https://vizhub.healthdata.org/gbd-results
/).'¢ The GBD 2021 covers 204 countries and territories, 369 diseases and 88 risk factors.'” The dataset facilitated an in-
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depth analysis of health metrics, including incidence, prevalence, mortality, and DALY's. Specifically, we extracted data
on the incidence and DALY of uterine prolapse for the period spanning from 1990 to 2021.

DALYs Calculation

DALYs represent a composite measure of health loss, combining Years of Life Lost (YLL) due to premature mortality
and Years Lived with Disability (YLD) attributable to illness or disability.'® DALY's are computed based on the duration
of the disease and the severity of the disability, incorporating disability weights to quantify the health impact numerically.
This metric allows for the comparison of disease burden across different diseases, regions, or countries. Specifically,
DALYs for uterine prolapse were calculated using the GBD 2021 study’s standard methodology, integrating data on
incidence, prevalence, mortality, and disability weights.

Decomposition Analysis

Decomposition analysis was employed to dissect the contributions of demographic factors (population growth and aging)
and epidemiological factors to the observed changes in DALYs.'? This method enabled us to quantify the relative impact
of each factor on the overall disease burden. Specifically, we used a decomposition framework to separate the net change
in DALYs into components attributable to population growth, population aging, and epidemiological changes (ie.,
changes in incidence, prevalence, or mortality rates). This approach provided insights into the drivers of changes in
the disease burden of uterine prolapse over time.

Health Inequality Analysis

Health inequality analysis was conducted to assess disparities in the disease burden of uterine prolapse across different
SDI levels.?® This analysis involved the calculation of the SII and the CI to quantify the magnitude and direction of
inequalities. The SII represents the absolute difference in DALY's rates between the highest and lowest SDI groups, while
the CI measures the relative inequality, taking into account the entire distribution of DALYs across SDI levels. These
metrics provided a comprehensive understanding of health inequalities in uterine prolapse burden globally.

Statistical Analysis

Age-standardized rates (ASR) of uterine prolapse incidence and DALY, along with their corresponding 95% uncertainty
interval (UI), were extracted from the GBD 2021 database for the period 1990-2021. To evaluate long-term temporal
trends, we calculated the estimated annual percentage change (EAPC) for ASR. EAPC is a widely used indicator for
measuring the change trend of ASR within a specified time interval in time series data, and is calculated as
EAPC=100x(Exp(B)—1), where B refers to the regression coefficient of the ASR trend over time. Specifically, when
the EAPC value and the lower limit of its 95% CI are both positive, the ASR is considered to be increasing; conversely,
when the EAPC value and the upper limit of its 95% CI are both negative, the ASR is considered to be decreasing. To
quantify the contributions of demographic and epidemiological factors to the observed changes in DALY's from 1990 to
2021, we performed decomposition analysis.'® This method enables the separation of the net change in DALY into three
components: (1) population growth, (2) population aging, and (3) epidemiological changes (ie., changes in age-specific
incidence, prevalence, or mortality rates). The decomposition framework was based on the method developed by Das
Gupta, which provides a standardized approach for partitioning the total change in a health metric across different time
points. Specifically, the contribution of each factor was calculated by holding the other two factors constant at their
reference levels. The results are expressed as absolute contributions (per 100,000 population) and relative percentages of
the total net change. Health inequality analysis was conducted to assess disparities in the disease burden of uterine
prolapse across different SDI levels. This analysis involved the calculation of two standard indicators:

(1) The SII represents the absolute difference in DALYs rates between the highest and lowest SDI groups. It is
estimated as the slope of a robust linear regression of the DALYs rate on the SDI rank (ranging from 0 to 1, with 0
representing the lowest SDI and 1 representing the highest SDI). A positive SII indicates that the disease burden is
concentrated among populations with higher SDI, whereas a negative SII indicates the opposite.
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Figure | The global distribution of Disability-Adjusted Life Years (DALYs) rates for uterine prolapse in females (per 100,000 people) in 2021. The color gradient on the
world map represents DALY rates, with the legend indicating the specific rate values corresponding to each color.

(2) The CI measures relative inequality by capturing the entire distribution of DALY across SDI levels. The CI is
defined as twice the area between the concentration curve (which plots the cumulative proportion of DALY's against the
cumulative proportion of the population, ranked by SDI) and the line of equality (the 45-degree line). The CI ranges from
—1 to 1; a positive value indicates that the disease burden is disproportionately concentrated among higher SDI
populations, while a negative value indicates concentration among lower SDI populations. Both SII and CI were
calculated using standard methods as previously described in GBD-based inequality analyses.

All statistical analyses and visualizations were performed using R software (version 4.4.2. Figures were generated to
compare temporal trends, SDI-stratified patterns, decomposition contributions, and health inequality metrics. All
hypothesis tests were two-sided, and statistical significance was defined as P<0.05.

Results

Global Level for Uterine Prolapse

The global DALY rate for uterine prolapse in 2021 was 9.90 [95% UI (4.86, 18.59)] (Figure 1 and Table 1). At the
national level, the countries with the highest DALY rates for uterine prolapse were Germany [21.13, 95% UI (9.58,
40.89)], Monaco [20.42, 95% UI (9.41, 39.06)], and Norway [20.28, 95% UI (9.92, 38.27)] (Figure 1). In contrast, the

Table | Changes in Burden of Uterine Prolapse Disease from 1990 to 2021

Incidence Rate of Uterine Prolapse Uterine Prolapse DALYs

1990 Year 2021 Year 1990-2021 1990 Year 2021 Year 1990-2021

(n, 95%UI) (n, 95%UI) EAPC (%, 95% CI) (n, 95%UI) (n, 95%UI) EAPC (%, 95% CI)
Global 317.51(267.02, 379.97) | 355.34(296.33, 422.54) 0.44(0.40, 0.48) 8.78(4.36, 16.60) 9.90(4.86, 18.59) 0.47(0.41, 0.52)
Low SDI 344.23(281.71, 419.64) | 275.97(223.85, 337.23) -0.71(-0.74, —0.67) 9.49(4.69, 18.32) 7.35(3.68, 14.13) —0.85(—0.88, —0.81)
Low-middle SDI 396.57(329.39, 480.41) | 347.80(285.17, 422.11) —0.40(—0.43, —0.37) 10.97(5.48, 21.08) 9.81(4.93, 18.80) —0.35(-0.38, —0.33)
Middle SDI 248.88(210.56, 297.40) 333.1(277.86, 397.36) 1.04(0.99, 1.08) 6.53(3.27, 12.35) 9.11(4.46, 16.93) 1.15(1.09, 1.21)
High-middle SDI 282.94(231.56, 340.98) | 372.85(303.46, 446.87) 1.23(1.06, 1.40) 7.83(3.81, 14.90) 10.37(5.03, 19.53) 1.27(1.06, 1.49)
High SDI 373.02(306.43, 452.36) | 477.66(395.37, 576.45) 0.73(0.67, 0.79) 10.97(5.39, 20.55) 13.87(6.75, 26.38) 0.72(0.66, 0.79)
East Asia 184.35(152.24, 220.20) | 312.97(255.32, 373.37) 1.98(1.81, 2.15) 4.58(2.23, 8.69) 8.14(3.95, 15.49) 2.12(1.91, 2.33)
Southeast Asia 154.11(124.26, 189.46) | 209.07(167.04, 254.82) 1.11(1.07, 1.15) 3.81(1.84,7.15) 5.43(2.65, 10.12) 1.28(1.23, 1.34)
Oceania 144.04(110.05, 185.00) 165.86(126.92, 219.00) 0.52(0.47, 0.58) 3.49(1.65, 6.55) 4.02(1.89, 7.54) 0.51(0.43, 0.58)
Central Asia 187.64(143.11, 240.39) | 218.40(166.52, 283.87) 1.28(0.98, 1.58) 5.15(2.36, 9.69) 5.63(2.67, 10.72) 0.96(0.58, 1.34)
Central Europe 363.12(286.50, 461.86) | 481.25(382.34, 597.05) 1.24(1.00, 1.47) 10.24(4.78, 19.65) 14.30(6.86, 26.90) 1.58(1.25, 1.91)
Eastern Europe 389.80(314.63, 477.51) | 469.67(382.05, 571.63) 1.44(1.10, 1.79) 11.18(5.45, 21.24) 13.71(6.83, 25.87) 1.53(1.13, 1.94)
High income Asia Pacific region 200.44(160.13, 246.31) | 296.51(239.94, 356.13) 1.23(1.18, 1.29) 4.99(2.33, 9.49) 8.11(3.94, 15.18) 1.59(1.54, 1.64)
Australasia 306.62(241.84, 380.29) | 403.27(313.94, 501.87) 1.02(0.91, 1.12) 9.03(4.59, 16.07) 11.64(5.69, 21.86) 1.01(0.86, 1.16)
Western Europe 462.30(370.58, 572.87) | 567.59(458.03, 690.99) 0.7(0.62, 0.78) 14.90(7.38, 28.11) 17.78(8.52, 33.93) 0.72(0.66, 0.79)

(Continued)
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Table | (Continued).

Incidence Rate of Uterine Prolapse

Uterine Prolapse DALYs

1990 Year
(n, 95%UI)

2021 Year
(n, 95%UI)

1990-2021
EAPC (%, 95% Cl)

1990 Year
(n, 95%UI)

2021 Year
(n, 95%UI)

1990-2021
EAPC (%, 95% Cl)

South Latin America

High income North America
Caribbean region

Andean Latin America
Central Latin America
Tropical Latin America
North Africa and the Middle East
South Asia

Central sub- Saharan Africa
Eastern sub-Saharan Africa
Southern sub-Saharan Africa

Western sub-Saharan Africa

385.43(301 .55, 478.60)
409.75(331.96, 497.82)
398.01(320.15, 501.01)
407.63(328.68, 504.67)
308.57(249.25, 376.89)
451.49(371.28, 559.22)
301.87(237.99, 377.50)
468.62(390.18, 568.37)
250.36(194.62, 313.38)
22231(177.84, 272.36)
251.43(208.67, 301.98)
323.06(265.53, 392.44)

431.27(337.24, 534.82)
534.72(438.95, 646.79)
420.17(334.13, 528.18)
450.83(362.50, 558.84)
432.48(346.05, 526.60)
434.56(372.54, 518.08)
362.53(283.77, 458.01)
386.67(319.04, 465.30)
212.07(164.03, 269.72)
206.37(165, 254.30)
294.44(243.38, 356.36)
277.10(225.50, 340.18)

0.33(0.25, 0.40)
0.57(0.43, 0.70)
0.24(0.19, 0.29)
0.43(0.36, 0.50)
0.94(0.84, 1.05)

~0.43(-0.52, ~0.33)
0.67(0.62, 0.72)

~0.61(-0.65, ~0.57)

~0.50(-0.54, —0.46)

~0.19(-0.25, —0.14)
0.54(0.51, 0.56)

~0.43(-0.47, —0.40)

11.44(5.36, 21.78)
11.31(5.50, 20.95)
11.75(5.75, 22.83)
11.67(5.76, 22.81)
8.88(4.72, 15.81)
12.75(6.53, 24.82)
8.07(3.85, 16.09)
12.98(6.53, 25.03)
6.63(3.21, 12.49)
5.86(2.93, 11.21)
6.77(3.45, 12.33)
8.53(4.05, 15.85)

12.61(5.83, 23.83)
14.80(7.30, 27.85)
13.12(651, 24.70)
13.25(6.47, 25.60)
12.08(5.88, 22.29)
13.91(7.19, 26.07)
9.71(4.61, 19.46)
10.99(5.64, 21.02)
5.5(2.73, 10.29)

5.26(2.65, 10.21)
7.97(4.04, 14.61)
7.02(3.37, 13.33)

0.33(0.27, 0.40)
0.45(0.28, 0.62)
0.43(0.38, 0.47)
0.55(0.48, 0.63)
0.9(0.74, 1.07)

~0.06(-0.16, 0.05)
0.69(0.65, 0.72)

~0.55(-0.59, 0.52)

~0.58(-0.60, —0.55)

~0.28(-0.34, —0.22)
0.58(0.56, 0.61)

~0.57(-0.59, —0.55)

Abbreviation: Cl: 95% Confidence Interval.

countries with the lowest DALY rates were Venezuela (Bolivarian Republic of) [3.63, 95% UI (1.63, 7.11)], Papua New
Guinea [3.77, 95% UI (1.78, 7.10)], and Samoa [3.91, 95% UI (1.88, 7.44)].

Age Analysis for Uterine Prolapse

The incidence of uterine prolapse shows a noticeable increase starting from the age group of 40-44 years (Figure 2). It

reaches a staged peak in the 45-54 year old age groups. There is a slight decline in the 55-64 year old age group,

followed by a resurgence in those aged 65 years and above, with a peak observed in the 90 year old and above age group.

Correspondingly, the age-specific DALY's exhibit an approximately monotonic increase with age. The increment is more

pronounced in the older age groups, indicating that the elderly population bears a heavier disease burden. This pattern

Age-specific Incidence and Age-specific DALY's for Uterine Prolapse
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Figure 2 The age-specific incidence and age-specific Disability-Adjusted Life Years (DALYs) for uterine prolapse. The left-hand vertical axis corresponds to the values of
incidence (per 100,000 people), while the right-hand vertical axis corresponds to the values of DALYs (per 100,000 people).
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highlights the significant impact of aging on both the occurrence and the disability burden associated with uterine

prolapse.

SDI Analysis for Uterine Prolapse

During the period from 1990 to 2021, there was a significant heterogeneity in the trends of DALYs and incidence of
uterine prolapse across different SDI levels (Figure 3). Low and low-middle SDI regions started at relatively high levels
and showed a continuous decline. Middle SDI regions exhibited a continuous increase starting from the year 2000. The
high SDI regions demonstrated a U-shaped trend, surpassing the low-middle SDI regions between 2008 and 2010 and
approaching/exceeding the low SDI regions by 2015. High-middle SDI regions mainly showed a monotonic increase and
experienced an accelerated growth in the rate from 2019 to 2021, ranking at the top in terms of gradient at the end of the

period. The global overall curve showed a slow upward trend.

Decomposition Analysis for Uterine Prolapse

Compared to 1990, the net change in global DALY's for uterine prolapse in 2021 was primarily driven by demographic
factors (Figure 4). Population growth and the contribution of population aging were positive, while epidemiological
factors had a negative contribution. Across SDI strata, the high SDI group had the highest proportion of DALY
contribution from population aging, followed by population growth, with limited improvement from epidemiological
factors, resulting in a continuous net increase. The high-middle SDI group was simultaneously influenced by population
growth and aging, showing a significant net increase. Epidemiological factors were most prominent in the low-middle
and low SDI groups, partially offsetting the increase caused by population factors and leading to a relatively small net

increase.

Health Inequality Analysis for Uterine Prolapse

From 1990 to 2021, the inequality in the disease burden of uterine prolapse has significantly increased (Figure 5). The SII
obtained from robust regression has changed from a relatively gentle positive slope in 1990 to a steeper positive slope in
2021, with the absolute difference along the SDI gradient widening. The concentration index (based on rate) has risen
from 0.016 in 1990 to 0.092 in 2021, indicating an increase in relative inequality. Both indicators are positive, suggesting
that the disease burden is more concentrated among populations with higher SDI.

A Global and SDI-specific trends in the DALYs of uterine prolapse B Global and SDI-specific trends in the incidence of uterine prolapse

DALYs (per 100,000 people)
Incidence (per 100,000 people)

/ - = 350 / = =
>// : >=_/// //‘_‘_‘
250
1900 1995 2000 2005 2010 2015 2020 1990 1905 2000 2005 2010 2015 2020
Year Year

Global ~ =e= High-middie SDI Low-middle SDI Global  =e=  High-middle SDI Low-middle SDI
SDI rank SDI rank
o HighSDI == Middle SDI Low SDI High SDI == Middle SDI Low SDI

Figure 3 The disease burden trends of uterine prolapse from 1990 to 2021 across the globe and in regions/countries categorized into five Socio-Demographic Index (SDI)
levels. (A) The global and SDI-specific trends in the Disability-Adjusted Life Years (DALYs) of uterine prolapse. (B) The global and SDI-specific trends in the incidence of
uterine prolapse.
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Decomposition analysis of uterine prolapse DALY's from 1990 to 2021
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Figure 4 The decomposition analysis of Disability-Adjusted Life Years (DALYs) for uterine prolapse from 1990 to 2021. The figure displays the DALYs contributions for
different Socio-Demographic Index (SDI) levels, including Low SDI, Low-middle SDI, Middle SDI, High-middle SDI, High SDI, as well as the Global level, with each SDI
category shown as a separate bar divided into the three components. Black dots are overlaid on each bar segment, representing specific data points.
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1990 vs. 2021 (GAM smoothing)
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Figure 5 The health inequality analysis of uterine prolapse burden. (A) The horizontal axis represents the relative ranking (0-I) of countries according to the Socio-
Demographic Index (SDI), arranged from low to high. The vertical axis denotes the DALYs rate (per 100,000 people) of uterine prolapse. The size of the bubbles is scaled
according to the population (in millions), and example annotations (India and China) are provided. The solid lines represent the robust linear regressions fitted by year. The
SII (Slope Index of Inequality) is defined as the absolute difference in the regression line values between SDI rank | and SDI rank 0 (indicating absolute inequality). (B) Sorts
countries from low to high SDI. The horizontal axis represents the cumulative population share, while the vertical axis represents the cumulative DALYs share. The 45-
degree line signifies complete equality. A curve located below the 45 - degree line and with a larger Concentration Index (Cl, twice the area between the curve and the 45-
degree line) indicates greater and positive inequality, meaning the disease burden is more concentrated in higher SDI populations.

International Journal of Women’s Health 2026:18

https: 7



Bai et al

Discussion

Our study conducted a comprehensive analysis of global trends in the incidence and DALY of uterine prolapse from
1990 to 2021 across 204 countries, revealing significant insights into the disease burden and its determinants. The results
demonstrate a notable rise in the global DALY rate for uterine prolapse, reaching 9.90 per 100,000 population in 2021,
with pronounced regional variations. Countries such as Germany, Monaco, and Norway exhibited the highest DALY's
rates, while Venezuela, Papua New Guinea, and Samoa had the lowest. This disparity underscores the influence of
regional factors, including healthcare access, demographic changes, and health policies, on the burden of uterine
prolapse.

Uterine prolapse, a common and debilitating form of pelvic organ prolapse, poses a significant threat to women’s
health worldwide, contributing to considerable morbidity and a diminished quality of life.?' Our study’s findings align
with and extend upon previous research, providing a nuanced understanding of the global burden of this condition.
Consistent with prior studies,”* our research reveals a marked increase in the incidence of uterine prolapse starting from
the 4044 year age group, peaking notably in the 45-54 year olds, and experiencing a resurgence among those aged 90
years and above. This mirrors the age-specific DALY's pattern, which exhibits a nearly monotonic rise with age. Such
trends underscore the profound impact of aging on both the incidence and the disability burden associated with uterine
prolapse, highlighting the imperative for targeted interventions tailored to aging populations. Of note, the incidence of
uterine prolapse reaches a staged peak at 45-54 years of age, whereas DALYSs attributable to uterine prolapse reach
a pronounced peak in those aged 90 years and older. This phenomenon can be explained by several factors. First, there is
a fundamental distinction between incidence and DALYs by definition: Incidence measures the number of new cases
per year divided by the total population, reflecting the risk of developing the disease.*® In contrast, DALYs represent the
health loss due to accumulated prevalent cases over one year, capturing the total burden of established disease.?*
Therefore, even though the incidence of new cases appears lower in the oldest age groups, the accumulation of prior
cases with long disease duration allows DALY's to peak at very advanced ages. Second, it is important to note that the
incidence peak at 45-54 years is actually a “staged peak”, and the incidence among those aged 90+ years remains higher
than that in the 45-54 age group. Thus, the oldest-old population experiences both a higher incidence rate and an
accumulated burden of pre-existing cases, which further explains the persistently rising DALY in this age group. Third,
as a progressive condition, uterine prolapse in older patients is characterized by a longer disease duration, leading to
more severe histopathological changes and functional deficits in pelvic support structures.”> The DALY metric itself
incorporates both disability weight and duration; each remaining year of life carries a higher disability weight.?® Finally,
women in this age group face higher perioperative risks>’ or have lower preference for surgical intervention,?® resulting
in a predominance of conservative management, which allows the disability state to persist and accumulate. This
cumulative effect leads to persistently high DALYs in the oldest-old.

Maikinen J et al has similarly emphasized the role of hormonal changes, reduced pelvic support tissue elasticity,
and multiple childbirths as contributing factors to the increased prevalence in older women®® Our analysis across
different SDI levels reveals significant heterogeneity in the trends of DALYs and incidence of uterine prolapse,
echoing and refining observations from previous studies.'? Low and low-middle SDI regions commenced at relatively
elevated levels but demonstrated a continuous decline, whereas middle, high-middle, and high SDI regions witnessed
increases. Notably, high SDI regions exhibited a U-shaped trend, overtaking low-middle SDI regions and nearing/
exceeding low SDI regions by 2015. High-middle SDI regions displayed a monotonic increase with accelerated
growth from 2019 to 2021. These trends suggest that regions with higher SDI levels are experiencing a rising burden
of uterine prolapse, likely attributed to demographic shifts, lifestyle modifications, and enhanced disease detection
capabilities. Previous research has also pointed to increased obesity rates, decreased physical activity, and higher
parity in developed nations as potential contributors to these trends.*° 2 Decomposition analysis confirmed divergent
drivers across global SDI strata, with distinct offset effects from epidemiological interventions observed in low- and
low-middle SDI settings.>® Notably, epidemiological improvements including standardized maternal pelvic floor
screening,®* basic gynecological healthcare popularization and affordable conservative treatment locally offset
approximately 20% of the population-related DALY growth in low-SDI nations. Such offset effect carries prominent
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public health implications:*> for resource-limited developing regions, scaling up low-cost preventive and primary care
services can effectively counteract the extra disease burden induced by population expansion and aging, without
relying on expensive surgical interventions. In contrast, population aging dominated DALY increments in high-SDI
territories,”® where optimized diagnosis elevated case detection and further lifted recorded disease burden. This
stratified discrepancy highlights the necessity of tailoring region-specific health policies according to demographic
and epidemiological profiles. Prior studies have similarly emphasized the importance of understanding these multi-
faceted influences on disease trends.’’

Health inequality analysis indicated a substantial increase in the inequality of uterine prolapse burden from 1990 to
2021. Both the SII and the CI demonstrated an upward trend, suggesting that the disease burden is increasingly
concentrated among populations with higher SDI. This finding aligns with previous research indicating disparities in
healthcare access and outcomes across socio-economic strata.**2° Tt underscores the need for targeted interventions to
address health disparities and ensure equitable access to healthcare services, particularly in regions with higher SDI
levels. While our study provides valuable insights, it is not without limitations. Variations in data availability and quality
across countries may affect the accuracy of estimates. Changes in diagnostic criteria, screening methods, and treatment
practices over time may also influence observed trends. Additionally, potential confounding factors such as genetic
predisposition, environmental factors, and lifestyle changes were not accounted for. Future research should delve deeper
into understanding the underlying factors driving these trends, evaluating the effectiveness of specific interventions, and
developing strategies tailored to regional contexts.

This study revealed that the global age-standardized DALY rate for uterine prolapse showed a slow increase from
1990 to 2021, with marked heterogeneity across SDI levels. Low and low-middle SDI regions declined, whereas middle,
high-middle, and high SDI regions increased, with high SDI regions showing a U-shaped resurgence. Incidence exhibited
a bimodal peak at 45-54 years and 90+ years, while DALY's peaked in the oldest-old, suggesting that both new-onset risk
and accumulated disability drive the burden. Population growth and aging were identified as the primary drivers of global
DALY increases, with epidemiological changes only partially offsetting the increase in low SDI regions. The burden of
uterine prolapse progressively concentrated among higher SDI populations, with inequality widening over the past three
decades. We recommend early screening for midlife women, tiered management for older women, metabolic risk control
in high SDI regions, surgical access in low SDI regions, and resource allocation tailored to national SDI levels and
population age structures.
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