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Background: Polycystic ovary syndrome (PCOS), uterine cancer, and type 2 diabetes mellitus (T2DM) are major health concerns for women of childbearing age (WCBA), with complex pathogenesis and significant global burden. Understanding their epidemiological trends and risk factors is critical for public health planning.

Methods: Data from the Global Burden of Disease (GBD) 2021 database were analyzed to assess the burden of PCOS, uterine cancer, and T2DM across 204 countries and territories from 1990 to 2021. Age-standardized rates of prevalence, mortality, disability-adjusted life-years (DALYs), and estimated annual percentage changes (EAPCs) were evaluated. Risk factor contributions, including high body mass index (BMI) and metabolic risks, were also examined.

Results: In 2021, T2DM had the highest age-standardized incidence rate (267.85 per 100,000), followed by PCOS (64.44) and uterine cancer (2.87). From 1990 to 2021, T2DM incidence rose most significantly, while PCOS and uterine cancer also showed increasing trends. High BMI contributed to 30.76% of uterine cancer deaths and 62.87% of T2DM deaths, whereas metabolic risks accounted for 100% of T2DM deaths.

Conclusion: The rising global burden of PCOS, uterine cancer, and T2DM underscores a pressing public health challenge. Prioritizing healthy lifestyles in high-burden regions and fostering international collaboration are essential to mitigate these trends.
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1 Introduction

Polycystic ovary syndrome (PCOS), uterine cancer, and type 2 diabetes mellitus (T2DM) are significant health threats to women of reproductive age (15–49 years) worldwide. The pathogenesis of these conditions is complex. Insulin resistance, a hallmark of PCOS, not only contributes to its pathogenesis but also accelerates the development of T2DM (1). Moreover, insulin resistance induces hormonal imbalances that lead to elevated estrogen levels, stimulating excessive endometrial hyperplasia and increasing the risk of uterine cancer (2). T2DM often coexists with obesity and metabolic syndrome, and prolonged hyperglycemia contributes to the accumulation of advanced glycation end products, which activate tumor-related signaling pathways and further promote the progression of uterine cancer (3). Additionally, perimenopausal hormonal fluctuations can exacerbate ovulatory dysfunction and alter the estrogen-to-androgen ratio, significantly increasing the risk of T2DM and uterine cancer (4). Given the close interrelationship between these diseases and their substantial impact on women’s health, a comprehensive analysis of their global disease burden is crucial for the development of effective prevention and control strategies.



2 Materials and methods


2.1 Data sources

The Global Burden of Disease (GBD) 2021 study utilized anonymized data from a comprehensive database (5). This database encompasses 204 countries and territories, five socio-demographic indices (SDIs), 371 diseases, 88 risk factors, and injury-related information (6). These data were reviewed by the Institute for Health Metrics and Evaluation (IHME) at the University of Washington, United States, and access to the data was obtained using the GBD Visualization Tool (7).1 The findings of GBD 2021 are significant and can be useful for policymakers, public health professionals, and researchers to help identify different ways in which GBD 2021 can be used (8). The results of the GBD 2021 are significant for policymakers, public health professionals, and researchers in identifying health disparities across populations, tracking changes over time, assessing health development, and supporting the development of strategies to address health inequalities in the aftermath of the New Crown epidemic (9).

In this study, we investigated the incidence, prevalence, mortality, and disability-adjusted life years (DALYs) of polycystic ovary syndrome (PCOS), uterine cancer, and type 2 diabetes mellitus (T2DM). Polycystic ovary syndrome (PCOS) has zero reported mortality burden in the GBD study owing to its chronic non-fatal nature.

For benign diseases, data sources included hospital discharge records and claims data. Using the Bayesian meta-regression model DisMod-MR 2.1, estimates were generated based on the dimensions of age, sex, year, and country (10). For malignant cancer and type 2 diabetes, data were obtained from household surveys, census, vital statistics, and other health-related data, and cause-specific mortality rates were estimated by applying the Cause of Death Ensemble model (CDEM) (11). Disability weights (DWs) were used to capture the degree of health impairment or non-fatal disability status, and years of disability (YLDs) were calculated by multiplying the total number of cases by the number of hours of duration before remission or death multiplied by the DW. Years of premature deaths (YLLs) were derived by multiplying the number of deaths by life expectancy, determined on the basis of age, sex, geographic location, and year. DWs was calculated by multiplying the number of deaths by the number of years of life expectancy determined on the basis of age, sex, geographic location, and year. The disability-adjusted life years (DALYs) were derived by adding the number of years of pre-mature death (YLLs) to the number of years of disability (YLDs) (12).

The Socio-Demographic Index (SDI) is a composite indicator of a country’s overall level of development, considering parameters such as per capita income, average years of schooling, and young female fertility rates. The SDI ranges from 0 to 1, with the following levels: High (0.805129–1), medium (0.689504–0.805129), medium (0.607679 - 0.689504), medium-low (0.454743–0.607679), and low (0–0.454743). 0.607679– 0.689504), medium-low (0.454743–0.607679) and low (0–0.454743) (13).



2.2 Defnition of polycystic ovary syndrome, uterine cancer, and type 2 diabetes mellitus

In GBD 2021, polycystic ovary syndrome (PCOS), uterine cancer, and type 2 diabetes mellitus (T2DM) were identified according to the International Classification of Diseases (ICD), 9th edition of ICD-9, and 10th edition (ICD-10). Polycystic Ovary Syndrome (PCOS) (codes 256.4, E28.2), Uterine Cancer (codes 621.35, C54.1, D06.0), and type 2 Diabetes Mellitus (codes 249.00–249.11, E11.0-E11.9).



2.3 Attributing risk factors

In the study of risk factors in GBD 2021, exposure data were modeled using spatiotemporal Gaussian process regression or DisMod-MR 2.1. Nine quantitative relative risk estimates were generated for each set of risk-outcome pairs. These estimates were then combined with the corresponding exposure estimates to calculate the population attributable fraction (PAF) for each risk-outcome pair (14). The PAF was then multiplied by the outcome incidence rate in order to determine the number of years of attributable disability survival, years of life lost, and disability-adjusted life years. The reader is referred to previous studies for details of specific calculation procedures (15).



2.4 Statistical analysis

This study analyzed the impact of disease burden on polycystic ovary syndrome (PCOS), uterine cancer, and type 2 diabetes mellitus (T2DM) between 1990 and 2021. The analysis provides estimates of the burden of disease in the form of rates, age-standardized rates (ASRs) per 100,000 population, age-standardized incidence rates (ASIRs), age-standardized mortality rates (ASMRs), and age-standardized disability-adjusted life-year rates (ASDRs) (16). To assess trends over time, estimated annual percentage changes (EAPC) and their 95% confidence intervals (CIs) were calculated by linear regression modeling based on the equation Y = α + βx + ε, where Y represents the natural logarithm of the ASR, X represents the calendar year, and ε represents the error term. The EAPCs were subsequently determined based on the formula 100 × [exp (β) - 1] was determined. Statistical analyses and visualization were performed using the R software package (version 4.2.3) and JD_GBDR (V2.22, Kingdee Medical Technology Co., Ltd.) to complete the graphs (17).




3 Results


3.1 Global incidence, prevalence, mortality and DALYs

In 2021, the global incidence rate of polycystic ovary syndrome (PCOS) among women of childbearing age (WCBA) was 60.30 per 100,000 persons (95% UI 39.35–89.31), while uterine cancer had an incidence rate of 3.02 per 100,000 persons (95% UI 2.60–3.36) (Table 1; Figure 1). Diabetes mellitus type 2 had the highest global incidence rate, recorded at 272.87 per 100,000 persons (95% UI 242.83–307.43) (Table 1; Figure 1). The age-standardized incidence rate (ASIR) for type 2 diabetes mellitus was also the highest, at 267.85 per 100,000 persons (95% UI 198.90–348.61) (Table 1; Figure 1). In comparison, PCOS patients had an ASIR of 64.44 per 100,000 persons (95% UI 39.07–103.40), and uterine cancer was 2.87 per 100,000 persons (95% UI 2.44–3.23) (Table 1; Figure 1). From 1990 to 2021, the ASIR for PCOS demonstrated an upward trend, with an estimated annual percentage change (EAPC) of 0.65 persons (95% CI 0.62–0.69) (Table 1; Figure 1). Similarly, uterine cancer also showed a steady increase, with an EAPC of 0.44 (95% CI 0.32–0.56) (Table 1; Figure 1). Notably, type 2 diabetes mellitus exhibited the most significant rise, with an EAPC of 1.95 (95% CI 1.91–1.99) (Table 1; Figure 1). These findings highlight the growing burden of these conditions in recent decades (Table 1; Figure 1).


TABLE 1 Global incidence, prevalence, mortality, and DALYs of PCOS, Uterine cancer, T2DM from 1990 to 2021.


	
	PCOS
	Uterine cancer
	Diabetes mellitus type 2





	1990



	Incidence (1/100,000, 95%UI)
	58.84 (38.18, 87.96)
	2.08 (1.73, 2.31)
	132.17 (115.39, 149.92)



	Prevalence (1/100,000, 95%UI)
	2602.62 (1864.27, 3583.12)
	16.63 (13.91, 18.31)
	1575.61 (1366.49, 1809.29)



	DALYs (1/100,000, 95%UI)
	23.03 (10.23, 48.02)
	21.82 (16.26, 25.45)
	183.76 (149.67, 225.50)



	Mortality (1/100,000, 95%UI)
	–
	0.42 (0.32, 0.49)
	1.66 (1.53, 1.78)



	ASIR (1/100,000, 95%UI)
	52.00 (31.02, 85.27)
	2.47 (2.04, 2.75)
	142.14 (101.61, 192.05)



	ASPR (1/100,000, 95%UI)
	2628.48 (1870.21, 3668.82)
	19.68 (16.44, 21.80)
	1731.93 (1430.13, 2069.14)



	ASMR (1/100,000, 95%UI)
	–
	0.60 (0.45, 0.70)
	1.94 (1.76, 2.12)



	ASDR (1/100,000, 95%UI)
	23.16 (10.27, 48.43)
	25.37 (18.86, 29.75)
	207.61 (167.68, 257.59)



	2021



	Incidence (1/100,000, 95%UI)
	60.30 (39.35, 89.31)
	3.02 (2.60, 3.36)
	272.87 (242.83, 307.43)



	Prevalence (1/100,000, 95%UI)
	3374.68 (2394.97, 4649.68)
	24.83 (21.44, 27.56)
	3789.86 (3386.79, 4242.87)



	DALYs (1/100,000, 95%UI)
	29.56 (13.24, 61.66)
	19.17 (15.86, 21.73)
	353.83 (271.12, 451.44)



	Mortality (1/100,000, 95%UI)
	–
	0.37 (0.31, 0.41)
	2.16 (1.96, 2.36)



	ASIR (1/100,000, 95%UI)
	64.44 (39.07, 103.40)
	2.87 (2.44, 3.23)
	267.85 (198.90, 348.61)



	ASPR (1/100,000, 95%UI)
	3364.53 (2395.08, 4681.81)
	23.59 (20.11, 26.54)
	3678.58 (3154.75, 4254.46)



	ASMR (1/100,000, 95%UI)
	–
	0.42 (0.35, 0.48)
	2.06 (1.85, 2.28)



	ASDR (1/100,000, 95%UI)
	29.51 (13.09, 61.49)
	18.29 (15.09, 20.88)
	341.29 (258.87, 443.27)



	1990–2021



	ASIR (EAPC, 95% CI)
	0.65 (0.62, 0.69)
	0.44 (0.32, 0.56)
	1.95 (1.91, 1.99)



	ASPR (EAPC, 95% CI)
	0.74 (0.70, 0.77)
	0.55 (0.43, 0.67)
	2.43 (2.34, 2.52)



	ASMR (EAPC, 95% CI)
	–
	–1.34 (–1.45, –1.23)
	0.01 (–0.11, 0.13)



	ASDR (EAPC, 95% CI)
	0.72 (0.68, 0.76)
	–1.24 (–1.34, –1.13)
	1.51 (1.44, 1.58)






PCOS, polycystic ovary syndrome; T2DM, type 2 diabetes mellitus; DALYs, disability-adjusted life-years; ASIR, age-standardized incidence rate; ASPR, age-standardized prevalence rate; ASMR, age-standardized mortality rate; ASDR, age-standardized DALYs rate; EAPC, estimated annual percentage change; CI, confdence interval; UI, uncertainty intervals.
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FIGURE 1
The EAPC of ASIR for PCOS, Uterine cancer, T2DM in global and 21 regions. ASIR age-standardized incidence rate, EAPC estimated annual percentage change. (A) PCOS Polycystic ovary syndrome. (B) Uterine cancer. (C) T2DM type 2 diabetes mellitus.


The global prevalence rate of polycystic ovary syndrome (PCOS) related to WCBA in 2021 is 3,374.68 per 100,000 persons (95% UI, 2,394.97–4,649.68), while uterine cancer had a prevalence of 24.83 per 100,000 persons (95% UI 21.44–27.56) (Table 1; Supplementary Table S1; Supplementary Figure S1). Type 2 diabetes had the highest prevalence, reaching 3,789.86 per 100,000 persons (95% UI 3,386.79–4,242.87). In terms of age-standardized prevalence rates (ASPR), type 2 diabetes also ranked highest at 3,678.58/100,000 persons (95% UI 3,154.75–4,254.46), followed by PCOS at 3,364.53 per 100,000 persons (95% UI, 2,395.08–4,681.81), and uterine cancer at 23.59 per 100,000 persons (95% UI 20.11–26.54) (Table 1; Supplementary Table S1; Supplementary Figure S1). From 1990 to 2021, the ASPR trends for these conditions showed notable differences. The ASPR for PCOS steadily increased, with an estimated annual percentage change (EAPC) of 0.74 (95% CI 0.70–0.77) (Table 1; Supplementary Table S1; Supplementary Figure S1). Uterine cancer also demonstrated an upward trend, with an EAPC of 0.55 (95% CI 0.43–0.67) (Table 1; Supplementary Table S1; Supplementary Figure S1). Type 2 diabetes exhibited the most significant increase, with an EAPC of 2.43 (95% CI 2.34–2.52) (Table 1; Supplementary Table S1; Supplementary Figure S1). These trends highlight the increasing burden of these diseases in the past few decades.

The global disability-adjusted life years (DALYs) for polycystic ovary syndrome (PCOS) are 29.56 per 100,000 persons (95% UI 13.24–61.66) in 2021, while uterine cancer contributed 19.17 per 100,000 persons (95% UI 15.86–21.73) (Table 1; Supplementary Table S2; Supplementary Figure S2). Type 2 diabetes had the highest DALYs, reported as 353.83 per 100,000 individuals (95% UI 271.12–451.44) (Table 1; Supplementary Table S2; Supplementary Figure S2). For age-standardized DALYs (ASDR), type 2 diabetes was also the highest at 341.29 per 100,000 persons (95% UI 258.87–443.27), followed by PCOS at 29.51 per 100,000 persons (95% UI 13.09–61.49) and uterine cancer at 18.29 per 100,000 persons (95% UI 15.09–20.88) (Table 1; Supplementary Table S2; Supplementary Figure S2). From 1990 to 2021, the trends in ASDR showed distinct patterns.

The ASDR for PCOS increased consistently, with an estimated annual percentage change (EAPC) of 0.72 (95% CI 0.68–0.76). In contrast, uterine cancer showed a declining trend, with an EAPC of –1.24 (95% CI –1.34 to –1.13) (Table 1; Supplementary Table S2; Supplementary Figure S2). Type 2 diabetes demonstrated the most significant upward trend, with an EAPC of 1.51 (95% CI 1.44–1.58) (Table 1; Supplementary Table S2; Supplementary Figure S2). These results illustrate the varying trajectories of the burden of these diseases in the past few decades.

Globally, the burden of PCOS-related deaths was reported to be 0 in the 2021 GBD study, reflecting its chronic and non-fatal nature. The mortality and age-standardized mortality rates (ASMRs) for uterine cancer and type 2 diabetes showed distinct patterns. The global mortality rate for uterine cancer is 0.37 per 100,000 persons (95% UI 0.31–0.41), whereas type 2 diabetes has a significantly higher mortality rate of 2.16 per 100,000 persons (95% UI 1.96–2.36) (Table 1; Supplementary Table 3; Supplementary Figure S3). The ASMR for uterine cancer was 0.42 per 100,000 persons (95% UI 0.35–0.48), compared to 2.06 per 100,000 persons (95% UI 1.85–2.28) for type 2 diabetes (Table 1; Supplementary Table 3; Supplementary Figure S3). Between 1990 and 2021, the trends in ASMR revealed notable differences. Uterine cancer showed a significant decline, with an estimated annual percentage change (EAPC) of –1.34 (95% CI –1.45 to –1.23) (Table 1; Supplementary Table 3; Supplementary Figure S3). In contrast, type 2 diabetes exhibited a slight upward trend, with an EAPC of 0.01 (95% CI –0.11 to 0.13). These trends have underscored the varying mortality dynamics of these conditions in recent decades (Table 1; Supplementary Table 3; Supplementary Figure S3).



3.2 Regional incidence, prevalence, mortality, and DALYs

In 2021, the highest absolute rates of ASIR, ASPR, and ASDR of PCOS in WCBA were observed in the High SDI, with 165.70 per 100,000 persons (95% UI 99.24,261.46), 6825.02 per 100,000 persons (95% UI 5014.42,9336.43), 60.32 per 100,000 persons (95% UI 27.37,122.77), respectively (Table 2; Figure 1; Supplementary Table S1). From 1990 to 2021, the High SDI region demonstrated steady stagnation in ASIR, ASPR, and ASDR rates, with an EAPC of 0.21 (95% CI –0.05,0.46), 0.10 (95% CI –0.08,0.27), 0.08 (95% CI –0.09, 0.25), respectively (Table 2; Figure 1; Supplementary Tables 1–3; Supplementary Figures S1–S3). At the GBD regional level, the High-income Asia Pacific region recorded the highest incidence, prevalence, and DALYs for PCOS, with rates of 197.24 per 100,000 persons (95% UI 112.76–306.01), 10,239.02 per 100,000 persons (95% UI 7,234.28–14,296.03), and 88.65 per 100,000 persons (95% UI 39.90–179.93), respectively (Table 2; Figure 1; Supplementary Tables 1–3; Supplementary Figures S1–S3). The region also had the highest age-standardized rates, including ASIR at 308.16/100,000 persons (95% UI 171.53–485.83), ASPR at 10,116.87 per 100,000 persons (95% UI 7,086.92–14,260.97), and ASDR at 88.17/100,000 persons (95% UI 39.21–180.74). In terms of trends, South Asia showed the highest EAPC for ASIR, ASPR, and ASDR, with values of 1.89 (95% CI 1.79–1.99), 2.30 (95% CI 2.19–2.40), and 2.26 (95% CI 2.16–2.36), respectively (Figure 1; Supplementary Table 4; Supplementary Figures S1–S3).


TABLE 2 Regional incidence and ASIR of PCOS, Uterine cancer, T2DM in 2021.


	
	PCOS
	Uterine cancer
	Diabetes mellitus type 2



	Location
	Incidence
(1/100,000, 95%UI)
	ASIR
(1/100,000, 95%UI)
	Incidence
(1/100,000, 95%UI)
	ASIR (1/100,000, 95%UI)
	Incidence
(1/100,000, 95%UI)
	ASIR
(1/100,000, 95%UI)





	Global
	60.30 (39.35, 89.31)
	64.44 (39.07, 103.40)
	3.02 (2.60, 3.36)
	2.87 (2.44, 3.23)
	272.87 (242.83, 307.43)
	267.85 (198.90, 348.61)



	High SDI
	119.34 (73.60, 183.49)
	165.70 (99.24, 261.46)
	6.37 (6.11, 6.64)
	5.18 (4.91, 5.45)
	294.61 (262.51, 329.87)
	269.46 (203.17, 346.03)



	High-middle SDI
	47.41 (31.31, 70.22)
	68.27 (42.10, 110.41)
	5.99 (5.15, 6.94)
	4.71 (3.98, 5.58)
	261.94 (228.60, 300.14)
	249.78 (179.81, 331.74)



	Middle SDI
	61.12 (40.64, 89.97)
	71.14 (43.76, 113.70)
	2.70 (2.03, 3.22)
	2.44 (1.83, 2.95)
	291.49 (258.98, 330.85)
	280.79 (207.35, 365.97)



	Low-middle SDI
	49.54 (32.64, 73.09)
	46.65 (27.76, 76.97)
	1.24 (1.02, 1.48)
	1.35 (1.09, 1.66)
	285.16 (251.83, 321.09)
	295.35 (218.74, 382.40)



	Low SDI
	40.34 (26.56, 59.25)
	31.35 (18.29, 52.50)
	0.73 (0.55, 0.96)
	0.94 (0.70, 1.27)
	200.58 (177.12, 225.50)
	219.17 (159.14, 287.26)



	Andean Latin America
	88.49 (60.59, 134.57)
	95.75 (62.97, 152.74)
	3.39 (2.51, 4.49)
	3.45 (2.40, 4.88)
	199.60 (176.10, 223.68)
	201.01 (151.54, 254.25)



	Australasia
	160.50 (96.32, 261.57)
	219.55 (128.92, 364.51)
	4.26 (3.63, 5.00)
	3.59 (2.82, 4.52)
	142.99 (120.25, 170.03)
	129.50 (88.90, 176.37)



	Caribbean
	44.67 (30.09, 66.11)
	48.07 (29.89, 77.78)
	6.15 (5.07, 7.41)
	5.93 (4.72, 7.32)
	510.51 (456.90, 570.99)
	501.46 (374.41, 637.34)



	Central Asia
	16.43 (10.75, 23.75)
	19.11 (11.02, 32.34)
	3.61 (3.03, 4.26)
	3.49 (2.90, 4.14)
	275.90 (247.67, 305.61)
	268.04 (201.29, 341.53)



	Central Europe
	6.22 (4.25, 8.75)
	8.76 (5.19, 14.72)
	7.37 (6.52, 8.34)
	5.44 (4.74, 6.20)
	232.81 (200.24, 272.07)
	184.61 (138.80, 237.25)



	Central Latin America
	75.35 (53.81, 106.59)
	79.38 (54.19, 118.96)
	2.50 (2.13, 2.88)
	2.42 (2.04, 2.83)
	449.12 (402.34, 500.34)
	443.21 (331.63, 569.07)



	Central Sub-Saharan Africa
	37.43 (24.27, 56.30)
	28.80 (16.68, 48.90)
	0.70 (0.44, 1.04)
	0.93 (0.53, 1.52)
	191.18 (165.51, 219.22)
	204.85 (145.46, 270.45)



	East Asia
	40.96 (26.79, 60.66)
	60.34 (35.86, 100.15)
	4.56 (3.20, 6.38)
	3.57 (2.44, 4.99)
	267.05 (232.48, 309.65)
	277.88 (195.01, 374.77)



	Eastern Europe
	10.37 (7.42, 14.27)
	14.20 (7.83, 24.39)
	12.97 (11.45, 14.59)
	9.73 (8.52, 11.06)
	200.63 (169.52, 235.61)
	168.59 (118.56, 227.04)



	Eastern Sub-Saharan Africa
	38.93 (25.40, 58.05)
	29.75 (17.07, 50.50)
	0.77 (0.53, 1.16)
	1.03 (0.69, 1.59)
	97.34 (84.59, 111.82)
	104.58 (73.61, 140.13)



	High-income Asia Pacific
	197.24 (112.76, 306.01)
	308.16 (171.53, 485.83)
	6.29 (5.69, 6.99)
	4.48 (3.89, 5.16)
	297.48 (256.91, 343.55)
	264.31 (190.73, 352.27)



	High-income North America
	156.71 (93.55, 241.36)
	188.01 (110.12, 296.07)
	8.88 (8.48, 9.28)
	7.79 (7.35, 8.27)
	342.84 (304.16, 383.31)
	315.71 (238.45, 403.53)



	North Africa and Middle East
	68.06 (44.58, 104.76)
	70.52 (43.90, 115.37)
	2.08 (1.56, 2.50)
	2.08 (1.52, 2.57)
	462.22 (413.77, 519.07)
	461.78 (353.64, 578.99)



	Oceania
	69.86 (45.63, 107.30)
	65.58 (40.69, 106.64)
	2.71 (1.45, 4.64)
	3.05 (1.57, 5.36)
	635.19 (568.76, 709.53)
	659.24 (492.70, 833.65)



	South Asia
	44.64 (29.91, 63.62)
	43.35 (25.60, 71.42)
	0.82 (0.65, 1.12)
	0.88 (0.68, 1.22)
	291.41 (252.69, 332.19)
	297.48 (213.09, 394.38)



	Southeast Asia
	101.03 (63.58, 155.99)
	111.59 (67.37, 181.50)
	3.11 (2.05, 3.91)
	2.92 (1.82, 3.76)
	220.95 (194.01, 251.03)
	212.94 (159.06, 272.34)



	Southern Latin America
	72.04 (45.12, 113.15)
	84.61 (49.37, 139.92)
	1.95 (1.72, 2.23)
	1.81 (1.45, 2.26)
	242.52 (207.37, 276.07)
	229.21 (167.17, 295.96)



	Southern Sub-Saharan Africa
	43.75 (28.59, 64.65)
	44.21 (25.89, 74.23)
	1.40 (1.10, 1.80)
	1.49 (1.13, 1.98)
	190.90 (162.63, 221.71)
	196.78 (136.45, 267.62)



	Tropical Latin America
	20.18 (14.06, 28.85)
	24.04 (14.51, 40.50)
	2.15 (2.01, 2.30)
	1.95 (1.76, 2.14)
	250.93 (212.27, 293.68)
	233.39 (166.31, 314.15)



	Western Europe
	90.62 (60.99, 137.76)
	122.55 (80.73, 192.67)
	5.18 (4.91, 5.48)
	4.00 (3.69, 4.34)
	211.65 (182.44, 242.80)
	206.22 (144.18, 276.37)



	Western Sub-Saharan Africa
	41.10 (26.92, 60.52)
	31.28 (17.97, 53.14)
	0.45 (0.33, 0.63)
	0.61 (0.43, 0.85)
	161.23 (141.66, 182.82)
	175.76 (125.21, 235.84)






ASIR, age-standardized incidence rate; UI, uncertainty intervals; PCOS, Polycystic ovary syndrome; T2DM, type 2 diabetes mellitus.




Uterine cancer of high SDI regions showing the highest rates of ASIR and ASPR with 5.18 per 100,000 persons (95% UI 4.91–5.45),43.91 per 100,000 persons (95% UI 41.61–46.23), in 2021 (Table 2; Figure 1; Supplementary Tables 1–3; Supplementary Figures S1–S3). Furthermore, from 1990 to 2021, the ASIR, ASPR, ASDR, and ASMR rates in WCBA with EAPC of Uterine cancer demonstrated a rapid increase, with 1.78 (95% CI 1.69–1.87),1.83 (95% CI 1.73–1.92), 0.40 (95% CI 0.30–0.51), 0.20 (95% CI 0.09–0.32) (Figure 1; Supplementary Table 4; Supplementary Figures S1–S3). At the regional level of GBD, Uterine cancer had the highest incidence and prevalence in Eastern Europe, with rates of 12.97 per 100,000 persons (95% UI 11.45–14.59) and 108.32 per 100,000 persons (95% UI 95.72–122.05) (Table 2; Figure 1; Supplementary Tables S1–S3; Supplementary Figures S1–S3). The region also had the highest age-standardized rates, with an ASIR of 9.73 per 100,000 persons (95% UI 8.52–11.06) and an ASPR of 81.37 per 100,000 persons (95% UI 71.28–92.44) (Table 2; Figure 1; Supplementary Tables 1–S3; Supplementary Figures S1–S3). In terms of DALYs, the Caribbean region in 2021 showed the highest burden, at 64.43 per 100,000 persons (95% UI 51.62–80.77). The Caribbean also had the highest ASDR, reported at 62.39 per 100,000 persons (95% UI 47.26–81.73), along with the highest mortality rate, at 1.27 per 100,000 persons (95% UI 1.01–1.61), and the highest ASMR, at 1.47 per 100,000 persons (95% UI, 1.12–1.93) (Table 2; Figure 1; Supplementary Tables 1–S3; Supplementary Figures S1–S3). Regarding the EAPC of uterine cancer, the high-income Asia-Pacific region recorded the highest ASIR and ASPR increases in 2021, with values of 3.09 (95% CI 2.89–3.29) and 3.16 (95% CI 2.97–3.36). The highest EAPC values for ASDR and ASMR were observed in the high-income North America region, at 1.69 (95% CI 1.54–1.85) and 1.55 (95% CI 1.39–1.71) (Figure 1; Supplementary Table S4; Supplementary Figures S1–S3).

Type 2 diabetes mellitus had the highest ASIR, ASPR and ASDR in 2021 of 295.35 per 100,000 persons (95% UI 218.74–382.40), 3857.22 per 100,000 persons (95% UI 3263.74,–4504.79) and 412.23 per 100,000 persons (95% UI 320.20–526.10) in Low-middle SDI (Table 2, Figure 1; Supplementary Tables 1–S3, Supplementary Figures S1–S3). The highest ASMR for Low SDI was 3.41 per 100 000 persons (95% UI 2.82, 4.02) (Table 2; Figure 1; Supplementary Tables 1–S3, Supplementary Figures S1–S3). High SDI had the highest upward trend in ASIR, ASPR, and ASDR EAPC with 2.62 (95% CI 2.55–2.69), 3.39 (95% CI 3.32–3.46), and 2.21 (95% CI 2.12–2.31), respectively. In the regional level of GBD, Oceania had the highest rates for type 2 diabetes in 2021, including incidence, prevalence, DALYs, and mortality. The incidence rate was 635.19 per 100,000 persons (95% UI 568.76–709.53), while the prevalence reached 8,303.13 per 100,000 persons (95% UI 7,419.92–9,288.47) (Table 2; Figure 1; Supplementary Tables 1–S3; Supplementary Figures S1–S3). DALYs were reported at 1,225.86 per 100,000 persons (95% UI 995.69–1,548.32), and the mortality rate was 13.82 per 100,000 persons (95% UI 10.85–17.44) (Table 2; Figure 1; Supplementary Tables 1–S3; Supplementary Figures S1–S3).

Oceania also had the highest age-standardized rates in 2021, with an ASIR of 659.24 per 100,000 persons (95% UI 492.70–833.65), an ASPR of 8,802.82 per 100,000 persons (95% UI 7,547.50–10,199.76), an ASDR of 1,334.68 per 100,000 persons (95% UI 1,039.92–1,700.89), and an ASMR of 15.39 per 100,000 persons (95% UI 11.50–20.33) (Table 2; Figure 1; Supplementary Tables 1–S3; Supplementary Figures S1–S3). For trends in EAPC, North Africa and the Middle East had the highest ASIR EAPC at 3.41 (95% CI 3.36–3.46). High-income North America recorded the highest ASPR EAPC at 3.90 (95% CI 3.79–4.02). Western Europe had the highest ASDR EAPC, 2.32 (95% CI 2.22–2.42), while Southern Sub-Saharan Africa reported the highest ASMR EAPC, reaching 1.54 (95% CI 0.90–2.19) (Figure 1; Supplementary Table 4, Supplementary Figures S1–S3).

National incidence, prevalence, mortality, and DALYs

In the WCBA, in 2021, Japan had the highest ASIR of polycystic ovary syndrome (PCOS) at 360.92 per 100,000 (95% UI 199.08–573.59) (Figure 3). Italy had the highest ASPR with 15,307.74 per 100,000 (95% UI 10,698.08–21,343.59) (Supplementary Table 5). Furthermore, Italy had the highest SADR at 135.48 per 100,000 (95% UI 59.84–288.85). In terms of EAPC, Maldives had the fastest improvement in ASIR EAPC at 2.86 (95% CI 2.61–3.11) (Supplementary Table 5). Maldives also showed the fastest improvement in SAPR EAPC at 3.39 (95% CI 3.10–3.67). Maldives had the fastest advancing SADR EAPC at 3.39 (95% CI 3.11–3.68) (Supplementary Table S5).


[image: Three scatter plots showing correlations between SDI (Socio-Demographic Index) and various health metrics across different regions. Plot A shows incidence rate, plot B shows a stronger correlation, and plot C shows a weak correlation with their respective correlation coefficients and p-values. Each region is color-coded, as indicated by the legend.]
FIGURE 2
ASIR for PCOS, Uterine cancer, T2DM in global and 21 regions. From 1990 to 2021. ASIR age-standardized incidence rate. (A) PCOS Polycystic ovary syndrome. (B) Uterine cancer. (C) T2DM type 2 diabetes mellitus.



[image: Three scatter plots labeled A, B, and C show the relationship between the Socio-Demographic Index (SDI) and incidence rate per 100,000 population. Plot A has a correlation coefficient of 0.4427, p-value 4.735e-11, showing an upward trend. Plot B has a correlation coefficient of 0.5852, p-value 0.000e+00, with a clearer upward trend. Plot C has a correlation coefficient of 0.0200, p-value 7.766e-01, showing no clear trend. Data points represent different countries, marked with names and colors.]
FIGURE 3
ASIR for PCOS, uterine cancer, T2DM in 204 countries and territories by SDI in 2021. ASIR age standardized incidence rate, SDI sociodemographic index. (A) PCOS Polycystic ovary syndrome. (B) Uterine cancer. (C) T2DM type 2 diabetes mellitus.


The ASIR for uterine cancer, In the WCBA, was highest in Bulgaria at 11.16 per 100,000 persons (95% UI 8.24–14.63) (Supplementary Table S6). Conversely, the Russian Federation demonstrated the highest SAPR, with a value of 93.12 per 100,000 persons (95% UI 80.50–105.58) (Supplementary Table S6). Guyana demonstrated the highest SADR and SAMR, with values of 84.26 per 100,000 persons (95% UI 53.66–124.24) and 2.01 per 100,000 persons (95% UI 1.28–2.95), respectively. From to 1990 to 2021, the SAIR rate and SAPR rate, with EAPC rising fastest in Italy at 4.66 (95% CI 3.57–5.77), 4.71 (95% CI 3.61–5.83) (Supplementary Table S6). Zimbabwe had the fastest rising SAIR and SAPR rates, with an EAPC of 4.13 (95% CI 3.00–5.28), 4.13 (95% CI 3.00–5.27), respectively (Supplementary Table S6).

In type 2 diabetes among the WCBA, the country with the highest value of the SAIR indicator was the Marshall Islands, with a value of 1374.15 per 100,000 persons (95% UI 969.34–1825.18) (Supplementary Table S7). The country with the highest value of EAPCs was Egypt, with 4.66 (95% CI 4.57–4.76) (Supplementary Table S7). The country to which the highest value of the SAPR indicator corresponds is the Marshall Islands with a value of 19293.07 per 100,000 persons (95% UI 16264.74– 22925.23), and its highest value of EAPCs is from Greenland with 7.84 (9 5% CI 7.70–7.98) (Supplementary Table S7). The SADR is indicated by the highest value, which corresponds to the Marshall Islands, with a value of 3370.49 per 100,000 persons (95% UI 2301.71–4684.49), and its highest EAPCs are from Lesotho, at 4.77 (95% CI 4.11–5.42) (Supplementary Table S7). The highest SAMR indicator belonged to the Marshall Islands, with a value of 43.53 per 100,000 persons (95% UI 23.94–68.31) and the highest EAPCs from Lesotho at 5.78 (95% CI 4.72–6.85) (Supplementary Table S7). Burden of three diseases by age.

Among the three diseases, ASIR and type 2 diabetes showed the most significant increase in incidence, especially in the 45–49 age group. The incidence of PCOS increased in the 15–19 age group, with little change in the remaining age groups. The incidence of uterine cancer increased relatively less but still showed an upward trend, especially in the 45–49 age group. In these three diseases, the ASPR, ASDR, and DALYs showed different changes. ASMR for uterine cancer and type 2 diabetes also differed with respect to age (Supplementary Figures S14–S17).



3.3 Burden of three diseases by SDI

At the national level, SAIR and SAPR were strongly and positively associated with SDI for uterine cancer, and SADR and SAMR were not linearly and statistically associated with SDI. At the regional level, SAIR and SAPR for uterine cancer were strongly and positively associated with SDI, and SADR and SAMR were weakly and positively associated. 2 For type 2 diabetes, at the national level, SAIR and SAPR were nearly linearly associated, and SADR was moderately and negatively associated; at the regional level, there was no linear or statistically significant association for SAIR, a weakly and significantly negative association for SAPR, and no statistically significant associations for SADR and SAMR. There was no significant correlation between SAIR EAPC and SDI for these diseases. SAPR EAPC was weakly negatively correlated with SDI for polycystic ovary syndrome, but not for uterine cancer and type 2 diabetes; SADR EAPC was weakly negatively correlated with SDI for polycystic ovary syndrome, weakly positively correlated with type 2 diabetes, and not statistically significant for uterine cancer. SADR EAPC for uterine cancer and type 2 diabetes mellitus was negatively correlated with SDI, type 2 diabetes mellitus had a stronger and more significant correlation, and uterine cancer had a weaker but significant correlation, indicating that the effect of SDI on SADR EAPC varies according to disease (Figure 2; Supplementary Figures S4–S13).



3.4 Attributable burden of diabetes mellitus type 2 and uterine cancer caused by various risk factors

In 2021, metabolic risks and high fasting plasma glucose were responsible for 100% (95% UI: 100.00–100.00) of global deaths and DALYs related to diabetes mellitus type 2. Additionally, a high body mass index contributed to 62.87% (95% UI: 79.26, 35.28) of global deaths and 62.44% (95% UI: 35.24–78.73) of DALYs from Diabetes mellitus type 2 in the year, particularly in regions with high SDI quintiles. For uterine cancer, 30.76% (95% UI: 39.95–22.29) of global deaths and 30.57% (95% UI: 39.69–22.15) of DALYs were attributable to high BMI. In 2021, there was an increase in the prevalence of high BMI compared to 1990. High BMI and metabolic risk were associated with a higher burden of attributable mortality and DALYs for Diabetes mellitus type 2 and uterine cancer in regions with high SDI quintiles (Supplementary Table S8).




4 Discussion

Globally, the increasing incidence and prevalence of PCOS is particularly striking, with an age–standardized incidence rate (ASIR) of 64.44 per 100,000 population in 2021 (95% UI: 39.07–103.40). Among the 21 global regions, high-income Asia-Pacific had the highest ASIR of 308.16 per 100 000 population, with Japan leading the world with an ASIR of 360.92 per 100 000 population (95% UI: 199.08–573.59), and Southeast Asia had the highest change (EAPC) in ASIR of 1.89 (95% CI: 1.79–1.99) Figures 1, 3; Table 2 this discrepancy may be attributable to the advanced medical infrastructure and heightened health awareness prevalent in high-income regions, which facilitate a more timely and accurate diagnosis of the disease (18). Conversely, the rapid increase in incidence observed in South Asia may be attributable to factors such as accelerated urbanization, dietary shifts, and physical inactivity within the region (19). Critically, these findings underscore an urgent need for region-specific screening protocols and public education initiatives to improve early detection in rapidly developing economies, while high-resource settings should leverage diagnostic capacity for longitudinal outcome studies. There was significant heterogeneity in the regional distribution of uterine cancers in the same year. Globally, there has been a small increase in the ASIR for uterine cancer, with an EAPC of 0.44 (95% CI: 0.32–0.56), which may be attributed to advances in screening technology, leading to increased rates of early diagnosis. Regionally, Eastern Europe had the highest ASIR of 9.73 per 100 000 population (95% CI: 8.52–11.06), while the Caribbean had the highest age–standardized mortality rate (ASMR) of 1.47 (95% CI: 1.12–1.93) per 100 000 population. This mortality disparity likely reflects critical gaps in healthcare access, including limited availability of diagnostic services, delayed presentation, and suboptimal treatment pathways in resource-constrained settings. The high-income Asia-Pacific region had the highest increase in the EAPC of the ASIR, which reached 3.09 (95% CI: 2.89–3.29), highlighting the urgency of sustained investment in universal screening programs and awareness campaigns in high-risk populations, particularly where obesity rates are rising.

Of the three diseases analyzed here, type 2 diabetes (T2D) has the highest disease burden, with a global ASIR of 267.85 per 100,000 people (95% UI: 198.90–348.61) in 2021. Oceania has the highest ASIR at 659.24 per 100,000 people (95% UI: 492.70–833.65), and its DALY was also the highest at 1,334.68 years per 100,000 people (95% UI: 1,039.92–1,700.89). Globally, ASIR has an EAPC of 1.95 (95% CI: 1.91–1.99), showing a significant upward trend over the past 32 years. North Africa and the Middle East demonstrated the highest ASIR (EAPC) with a value of 3.41 (95% CI: 3.36–3.46), while Oceania exhibited the highest ASMR of 15.39 per 100,000 (95% UI: 11.50–20.33). This escalating burden demands prioritized integration of diabetes prevention into primary healthcare systems, emphasizing culturally adapted lifestyle interventions and affordable metformin access in high-growth regions.

It has been established that high-income regions, such as North America and the high-income Asia-Pacific region, have achieved favorable outcomes in terms of diagnosis and mortality rates for polycystic ovary syndrome (PCOS) and uterine cancer, a phenomenon that can be attributed to the advanced healthcare systems and comprehensive health education programs in place. However, the escalating burden of type 2 diabetes (T2D) in these regions underscores the rapid propagation of obesity and unhealthy lifestyles, a multifaceted predicament that defies effective resolution through the application of conventional disease management interventions (20). Consequently, innovative policy measures—such as sugar-sweetened beverage taxation, urban design promoting physical activity, and mandatory nutritional labeling—are essential complements to clinical management. Conversely, low-income regions such as sub-Saharan Africa and Oceania encounter significant challenges in addressing T2D and uterine cancer. Age-standardized mortality rates (ASMR) and disability-adjusted life years (DALYs) in these regions exceed global averages, necessitating targeted international aid for essential medicine procurement, task-shifting of screening to community health workers, and mobile health technologies for patient follow-up. For instance, in Italy, the high prevalence of PCOS and the high number of DALYs (age-standardized prevalence rate ASPR: 15,307.74 per 100,000 population; 95% UI: 10,698.08–21,343.59) reflects the significant impact of lifestyle factors and advances in diagnostic technology on the prevalence of the disease and on DALYs. The high incidence of uterine cancer in Russia is closely related to genetic susceptibility and the high prevalence of smoking in the region. Conversely, the elevated uterine cancer mortality rate observed in the Caribbean is primarily attributable to the absence of screening programs and advanced stages at which the disease is diagnosed in the region. Implementing low-cost visual inspection methods (e.g., acetic acid cervicography) could mitigate this gap where cytology infrastructure is lacking.

In this study, PCOS, uterine cancer, and T2D were collectively examined because of the close relationship between their pathogenesis, particularly in terms of metabolic abnormalities and hormonal imbalance (21). A fundamental characteristic of PCOS is insulin resistance, in which elevated insulin levels stimulate the ovaries to produce excessive androgenes, resulting in irregular menstruation and impaired ovulation (22). Insulin resistance not only contributes to PCOS development but also accelerates the development of T2D. Concurrently, elevated estrogen levels in women promote endometrial hyperplasia, which increases the risk of uterine cancer (23). T2D is often accompanied by obesity and metabolic syndrome (24). Chronic hyperglycemia leads to the accumulation of glycosylation end-products, which activate tumor-related signaling pathways and promote the development of uterine cancer (25). Recent evidence further elucidates how hyperinsulinemia directly stimulates endometrial cell proliferation via PI3K/Akt/mTOR pathways, creating a shared oncogenic microenvironment across these conditions (26). The prevalence of uterine cancer is commonly observed in conjunction with obesity and metabolic disorders, and obesity drives uterine cancer by increasing the estrogen and insulin levels. Obesity and chronic inflammation are the prevalent risk factors for all three diseases (27). Pro-inflammatory cytokines (e.g., IL-6, TNF-α) derived from adipose tissue not only exacerbate insulin resistance but also foster a tumor-promoting milieu in the endometrium, creating a biological continuum linking these conditions (28). Furthermore, hormonal fluctuations during the perimenopausal period have been demonstrated to exacerbate ovulation disorders and an imbalance in the estrogen-to-androgen ratio, thereby increasing the risk of type 2 diabetes (T2D) and uterine cancer (29). The high prevalence of T2D in the 45–49 year age group may be related to an age-related decline in insulin sensitivity; consequently, there is a close interaction between polycystic ovary syndrome (PCOS), uterine cancer, and type 2 diabetes mellitus (30). The present study found that DALYs and mortality rates of uterine cancer and type 2 diabetes mellitus were highly correlated with metabolic abnormalities and BMI, which further confirmed the trend of mutual increase in the incidence of these three (31). This shared pathophysiology strongly supports integrated clinical guidelines advocating for universal metabolic screening (e.g., HbA1c, lipid panel) in women diagnosed with PCOS or endometrial hyperplasia, and conversely, gynecological surveillance in women with T2D and obesity.

Despite the comprehensive and in-depth analysis of the global burden of the three diseases based on authoritative GBD 2021 data, certain limitations remain. This study was based on secondary data, and the variable quality of data in different regions, in addition to differences in data collection methods, may introduce potential bias, which in turn affects the accuracy and reliability of the results (32). Furthermore, the estimation of disease burden is highly susceptible to interference from differences in reporting standards and levels of diagnostic technology in different regions, which may lead to overestimation or underestimation of the incidence, prevalence, and mortality in each region. To further investigate the complex association between PCOS, uterine cancer, and type 2 diabetes, future studies should combine prospective cohort studies with mechanistic studies to conduct comprehensive analyses at molecular, cellular, and population levels. Concurrently, the impact of social, economic, psychological, and environmental factors on the disease burden must be thoroughly considered, thereby providing a robust theoretical foundation for the development of more scientific and effective public health intervention strategies. Specifically, research should prioritize: (1) Validation of simplified diagnostic criteria for PCOS in low-resource settings; (2) Cost-effectiveness analyses of combined metformin-lifestyle interventions for primary prevention in high-risk women; and (3) Implementation science studies on integrating endometrial cancer risk assessment into diabetes clinics.



5 Conclusion

In summary, the present study revealed complex interactions between the burden of PCOS, uterine cancer, and type 2 diabetes in a population of women of childbearing age as well as significant regional differences. These findings emphasize the necessity for the development of comprehensive public health strategies, and that multifactorial challenges can be effectively addressed only through concerted multifaceted efforts for global health development.



Data availability statement

The original contributions presented in the study are included in the article/Supplementary material, further inquiries can be directed to the corresponding authors.



Author contributions

MX: Formal Analysis, Project administration, Writing – original draft, Data curation, Supervision, Methodology, Visualization, Validation, Investigation, Writing – review and editing, Funding acquisition, Resources, Conceptualization, Software. MQ: Writing – original draft, Writing – review and editing, Validation, Investigation, Conceptualization, Supervision, Software. ZY: Project administration, Conceptualization, Formal Analysis, Validation, Writing – review and editing. RH: Investigation, Writing – review and editing, Validation, Visualization, Supervision. RQ: Conceptualization, Validation, Writing – review and editing, Funding acquisition, Methodology, Formal Analysis, Supervision, Software, Investigation, Resources, Data curation, Project administration, Visualization.



Funding

The author(s) declare that no financial support was received for the research and/or publication of this article.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Generative AI statement

The authors declare that no Generative AI was used in the creation of this manuscript.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Supplementary material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fmed.2025.1628462/full#supplementary-material



Abbreviations

ASDR, Age-standardized DALYs rate; ASIR, Age-standardized incidence rate; ASMR, Age-standardized mortality rate; ASPR, Age-standardized prevalence rate; ASR, Age-standardized rate; BMI, Body mass index; CI, Confdence interval; DALYs, Disability-adjusted life-years; EAPC, Estimated annual percentage changes; FPG, Fasting plasma glucose; GBD, Global Burden of Disease; ICD, International Classifcation of Diseases; PAFs, Population attributable fractions; PCOS, Polycystic ovary syndrome; SDI, Socio-demographic index; T2DM, type 2 diabetes mellitus; UI, Uncertainty interval; UTI, Urinary tract infections; YLD, Years lived with disability.



Footnotes


1      https://vizhub.healthdata.org/gbd-results




References


	1. Mujammami M, Aleidi S, Buzatto A, Alshahrani A, AlMalki R, Benabdelkamel H, et al. Lipidomics profiling of metformin-induced changes in obesity and type 2 diabetes mellitus: Insights and biomarker potential. Pharmaceuticals (Basel). (2023) 16:1717. doi: 10.3390/ph16121717

	2. Divella R, Marino G, Infusino S, Lanotte L, Gadaleta-Caldarola G, Gadaleta-Caldarola G. The mediterranean lifestyle to contrast low-grade inflammation behavior in cancer. Nutrients. (2023) 15:1667. doi: 10.3390/nu15071667

	3. Tkaczuk-Włach J, Kędzierski W, Jonik I, Sadok I, Filip A, Kankofer M, et al. Immunomodulatory factors in primary endometrial cell cultures isolated from cancer and noncancerous human tissue-focus on RAGE and IDO1. Cells. (2021) 10:1013. doi: 10.3390/cells10051013

	4. Hamoud B, Sima R, Vacaroiu I, Georgescu M, Bobirca A, Gaube A, et al. The evolving landscape of immunotherapy in uterine cancer: A comprehensive review. Life (Basel). (2023) 13:1502. doi: 10.3390/life13071502

	5. Hou S, Zhang Y, Xia Y, Liu Y, Deng X, Wang W, et al. Global, regional, and national epidemiology of ischemic stroke from 1990 to 2021. Eur J Neurol. (2024) 31:e16481. doi: 10.1111/ene.16481

	6. Zhang L, Tong Z, Han R, Guo R, Zang S, Zhang X, et al. Global, regional, and national burdens of ischemic heart disease attributable to smoking from 1990 to 2019. J Am Heart Assoc. (2023) 12:e028193. doi: 10.1161/JAHA.122.028193

	7. Huang K, Huang X, Qian S, Cai Y, Wu F, Luo D. Temporal trends of thyroid cancer in China and globally from 1990 to 2021: An analysis of the global burden of disease study 2021. Sci Rep. (2024) 14:25538. doi: 10.1038/s41598-024-77663-5

	8. GBD 2021 Demographics Collaborators. Global age-sex-specific mortality, life expectancy, and population estimates in 204 countries and territories and 811 subnational locations, 1950-2021, and the impact of the COVID-19 pandemic: A comprehensive demographic analysis for the global burden of disease study 2021. Lancet. (2024) 403:1989–2056. doi: 10.1016/S0140-673600476-8

	9. Milam A, Furr-Holden D, Edwards-Johnson J, Webb B, Patton J, Ezekwemba N, et al. Are clinicians contributing to excess African American COVID-19 deaths? Unbeknownst to them, they may be. Health Eq. (2020) 4:139–41. doi: 10.1089/heq.2020.0015

	10. Shin YH, Hwang J, Kwon R, Lee SW, Kim MS, et al. GBD 2019 Allergic Disorders Collaborators Global, regional, and national burden of allergic disorders and their risk factors in 204 countries and territories, from 1990 to 2019: A systematic analysis for the global burden of disease study 2019. Allergy. (2023) 78:2232–54. doi: 10.1111/all.15807

	11. Jiang W, Du Y, Xiang C, Li X, Zhou W. Age-period-cohort analysis of pancreatitis epidemiological trends from 1990 to 2019 and forecasts for 2044: A systematic analysis from the global burden of disease study 2019. Front Public Health. (2023) 11:1118888. doi: 10.3389/fpubh.2023.1118888

	12. Bian Q, Zhang Y, Xue C, Lu W, Li W, Pan F, et al. Global and regional estimates of tuberculosis burden attributed to high fasting plasma glucose from 1990 to 2019: Emphasis on earlier glycemic control. BMC Public Health. (2024) 24:782. doi: 10.1186/s12889-024-18260-z

	13. Xiang D, Hu S, Mai T, Zhang X, Zhang L, Wang S, et al. Worldwide cancer statistics of adults over 75 years old in 2019: A systematic analysis of the global burden of disease study 2019. BMC Public Health. (2022) 22:1979. doi: 10.1186/s12889-022-14412-1

	14. GBD 2019 Ageing Collaborators. Global, regional, and national burden of diseases and injuries for adults 70 years and older: Systematic analysis for the global burden of disease 2019 Study. BMJ. (2022) 376:e068208. doi: 10.1136/bmj-2021-068208

	15. GBD 2021 Risk Factors Collaborators. Global burden and strength of evidence for 88 risk factors in 204 countries and 811 subnational locations, 1990-2021: A systematic analysis for the global burden of disease study 2021. Lancet. (2024) 403:2162–203. doi: 10.1016/S0140-673600933-4

	16. Yu F, Chen H, Li Q, Tao M, Jin Z, Geng L, et al. Secular trend of mortality and incidence of rheumatoid arthritis in global,1990-2019: An age period cohort analysis and joinpoint analysis. BMC Pulm Med. (2023) 23:356. doi: 10.1186/s12890-023-02594-2

	17. Xiang H, Yang R, Tu J, Guan X, Tao X. Health impacts of high BMI in China: Terrible present and future. Int J Environ Res Public Health. (2022) 19:16173. doi: 10.3390/ijerph192316173

	18. Dou Z, Shi Y, Jia J. Global burden of disease study analysis of thyroid cancer burden across 204 countries and territories from 1990 to 2019. Front Oncol. (2024) 14:1412243. doi: 10.3389/fonc.2024.1412243

	19. Chen R, Aamir A, Feroz Amin M, Bunnag P, Chan S, Guo L, et al. Barriers to the use of insulin therapy and potential solutions: A narrative review of perspectives from the asia-pacific region. Diabetes Ther. (2024) 15:1261–77. doi: 10.1007/s13300-024-01568-9

	20. D’Archivio M, Coppola L, Masella R, Tammaro A, La Rocca C. Sex and gender differences on the impact of metabolism-disrupting chemicals on obesity: A systematic review. Nutrients. (2024) 16:181. doi: 10.3390/nu16020181

	21. Liu H, Chen C, Lee C, Chen Y, Cheng W. Age specific risks of uterine cancer in type 2 diabetes and associated comorbidities in Taiwan. Cancers (Basel). (2022) 14:4912. doi: 10.3390/cancers14194912

	22. Shah M, Shrivastava V, Muzamil S, Olaniyi K. Diacerein mitigates endocrine and cardio-metabolic disruptions in experimental PCOS mice model by modulating AdipoR1/ PON 1. BMC Endocr Disord. (2024) 24:109. doi: 10.1186/s12902-024-01639-9

	23. Begum R, Vellapandian C, Mohan S. Examining symptom and quality of life in polycystic ovarian syndrome: A web-based cross-sectional study. Future Sci OA. (2024) 10:2430878. doi: 10.1080/20565623.2024.2430878

	24. Roy N, Gaudet D, Brisson D. Palmar striated xanthomas in clinical practice. J Endocr Soc. (2022) 6:bvac103. doi: 10.1210/jendso/bvac103

	25. Tang X, Xu Z, Guan J, Yao J, Tang X, Zhou Z, et al. Establishment of a neutrophil extracellular trap-related prognostic signature for colorectal cancer liver metastasis and expression validation of CYP4F3. Clin Exp Med. (2024) 24:112. doi: 10.1007/s10238-024-01378-0

	26. Li T, Zhang H, Lian M, He Q, Lv M, Zhai L, et al. Global status and attributable risk factors of breast, cervical, ovarian, and uterine cancers from 1990 to 2021. J Hematol Oncol. (2025) 18:5. doi: 10.1186/s13045-025-01660-y

	27. Chen N, Zhao M, Wu N, Guo Y, Cao B, Zhan B, et al. ACSS2 controls PPARγ activity homeostasis to potentiate adipose-tissue plasticity. Cell Death Differ. (2024) 31:479–96. doi: 10.1038/s41418-024-01262-0

	28. Frandsen C, Gottschau M, Nøhr B, Viuff J, Maltesen T, Kjær S, et al. Polycystic ovary syndrome and endometrial cancer risk: Results from a nationwide cohort study. Am J Epidemiol. (2024) 193:1399–406. doi: 10.1093/aje/kwae061

	29. Nimura R, Kondo E, Yoshida K, Kubo-Kaneda M, Nii M, Ikeijiri M, et al. Cancer-associated gene analysis of cervical cytology samples and liquid-based cytology significantly improve endometrial cancer diagnosis sensitivity. Oncol Lett. (2022) 24:376. doi: 10.3892/ol.2022.13496

	30. Concerto C, Chiarenza C, Di Francesco A, Natale A, Privitera I, Rodolico A, et al. Neurobiology and applications of inositol in psychiatry: A narrative review. Curr Issues Mol Biol. (2023) 45:1762–78. doi: 10.3390/cimb45020113

	31. Pizzimenti M, Meyer A, Charles A, Giannini M, Chakfé N, Lejay A, et al. Sarcopenia and peripheral arterial disease: A systematic review. J Cachexia Sarcopenia Muscle. (2020) 11:866–86. doi: 10.1002/jcsm.12587

	32. Jena D, Sridhar S, Shareef J, Talath S, Ballal S, Kumar S, et al. Time series modelling and forecasting of Monkeypox outbreak trends Africa’s in most affected countries. New Microbes New Infect. (2024) 62:101526. doi: 10.1016/j.nmni.2024.101526




Copyright
© 2025 Xie, Qin, Yang, Huang and Qin. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OPS/images/cross.jpg
©

|





OPS/xhtml/nav.xhtml




Contents





		Cover



		Global burden of polycystic ovary syndrome, uterine cancer and diabetes mellitus type 2 among women of childbearing age: trends in incidence, prevalence, mortality, and disability-adjusted life-years from 1990 to 2021



		1 Introduction



		2 Materials and methods



		2.1 Data sources



		2.2 Defnition of polycystic ovary syndrome, uterine cancer, and type 2 diabetes mellitus



		2.3 Attributing risk factors



		2.4 Statistical analysis







		3 Results



		3.1 Global incidence, prevalence, mortality and DALYs



		3.2 Regional incidence, prevalence, mortality, and DALYs



		3.3 Burden of three diseases by SDI



		3.4 Attributable burden of diabetes mellitus type 2 and uterine cancer caused by various risk factors







		4 Discussion



		5 Conclusion



		Data availability statement



		Author contributions



		Funding



		Conflict of interest



		Publisher’s note



		Supplementary material



		Footnotes



		References

















OPS/images/cover.jpg
& frontiers | Frontiers in Medicine

Global burden of polycystic
ovary syndrome, uterine cancer
and diabetes mellitus type 2
among women of childbearing
age: trends in incidence,
prevalence, mortality,
and disability-adjusted
life-years from 1990 to 2021





OPS/images/fmed-12-1628462-g001.jpg
IIIII'I“IIIIII-.«_l_.hI

| Baliawy uje eadol]
 Eallolwy YuoN aluooul-ybiH
| EQLIaLLY Uje] [Aus)

| odoin3 [eue))

| adoing wiajsan

| eisefelsny

| EQLLY UB.BLES-QNS UIRLINOS
| EQlLY UBIBLES-QNS UIR}se]
| EQLUy UBIBLES-QNS UIBISOM
| ayoed eisyy awooul-ybiy

| UE3qqLed

| BOLIBWY UE Ueapuy
 BlUea0Q

| adoing usejse3

| 1563 3IPPI PUE BILL4Y YLON
 BISY [eUSD)

| EQlL UBIeUES-QNg [e4US)
| BOLIaWY UjeT] uaLinog
 BISY Jse3

| BISY yinog

| BISY }Seayjnog

2 4
1_
0O 4

Iallll |

103 Mo
105 Bippi-HOT
103 2P
105 2lPpw-LoiH
103 YbiH

4019

1.5+

0O -
0.5 1
0.0

1

5

i-ﬁﬁﬁﬁ!-

I"llli-i

{

| BOUBLY UIIET Wayinog

| BISY [2IU3)

| EOUY UBIBYES-qnS uIs]se3
| adoin3 uisjse3

| EOLBLLY UJeT UBapuy

| UBaqql=)

| BlUE3O0)

| QU UBIEUES-ONS [BLLAT

| BoUaly U oL

| adoing [enuag

| BISY Jse3

| BIUY UEIBYRS-QNSG UISISi
| BISY Js2alpr08

| BISY Linog

| adoing wizsay

| BISE[EASY

| 1SE3 3IPPIY) 2 LRy YON
| BOUY UBJEYES-QNS UI2nes
| BOLBLLY UeT [BAue)

| BSLBILY Loy aloaul-yfiy

| 2110eg sy awoaul-ufiy

n ] ~ o} -

105 107

108 8ippIL-ih0
10 3PPy

105 aipput-yiy
108 b

L [BQ0[9

3
2
1
0O

B

&
i

24
1
O -

5

| ooy uje1 [eaidoy]
 BoUowy Uje] esus)

 eisy Iseayjnog

| By Ueleues-gng wijse3
| adoing [exus)

eisy 1se3

| BOLY Ueleyeg-ang iayjnog
 eiselelsny

| BOlLY Ueleyes-gng Lisjsap
| UBRqQLIE)

| 3oed eisy awooul-ybiH
 Bisy [nog

| adoin3 wiejse]

 EoliaUly e’ ueapuy

| By Ueleyes-ang [eaue)
 EoliaUly Uje uiaunog
 BlUeao)

| adoing usajsap

| BoLaWY YioN awoou-ybi
 eisy [enus)

1S3 3PPIN Pue BIUY YLON

05 o1
05 SIppIU-MoT
103 3PP
103 alppi-UbiH
103 UBiH

L 1B401D












OPS/images/logo.jpg
¥ frontiers | Frontiers in Medicine







OPS/images/fmed-12-1628462-g003.jpg
A 1=0.4427,p=4.735¢e-11

-
300 -
N.\: Zealand
Italy
s
= 200
=
s P
s
—
% R —
-
] Singapore = i
= United
Republlc of Korea
§ Seychelles
b Iran (Istamic Republic of) ri Lanka &
) PP Dy Gudneﬂ orocco E Indonesia |’ "aiand \{ PhkUpplnes Portu : Ahh\ .‘:"'.""
6 Switzeriand
IE " = N Germany
tHern Mariana Islan
Taiwan (Provbnua of China)
= Puerto Rico
ic of Molclov
O - %anla

0.2 0.3 Y ¥ o.s 0.8 0.9 1.0
SDI
B 1=0.5852, p=0.000e+00
w?
= Russian Federation
Northern Mariana Islands
.Cum
Latvia
Croatia o
i -
B - - United B:ntes of America
L Bahamas * YT —
_5 AmcﬂcanSarr\\:\- Trinidad and Tobago « Crechia
= damaica coorgia © Bermuda Estonia
a Nauru \ -
- Tokelau Ukraine Italy l
8. Islands - - -
S Suyana Puegyto Rico S
g and the Gran-dnp&ﬂiﬂl Lud-\nngu and Barbuda
= GmiPonugal North Macedoni - .
= Republic R Poland Taiwan (Province of China)
- ! o Arab Canada
3
4
§
South S
Chad
0 -
0.z 0.3 0.4 o.s 0.6 0.7 o8 0.9 1.0
sSDiI
C r=0.0200, p=7.766e-01
Marshall Islands
B00 - ca’?t Islands
C.iuy-a-
-
American Samoa
l.ﬂtb.u &
Tokelau FPalau
- -
Piiowincas Trinidmcl s Tolamgge
Saint Lucia _ Fij -
-
- Tonga
Samc: -
400
g Saint Vincent and the Grenadines United Sl-:&. Virgin Islands
- -
Iraq pMicronesia (Federated States of)
2 M
a2 & Saint Kitts and Nevis :h-l
Tuvalu - o
§ Dominica Antigua and B&;::;ly Qatar
8_ * Jordan Bahrain Puert DS &
= i Vanuatu Belize S - . MNorthern Mariana Islands
i Papua New Guinea
3
% 200 -
' \ Ph llipolnes
Siemra L
Nbanl
"~ . . m-y Maita / Estonia
= Z eadi) Ited il (=] 51 Kenya Russian Federation
O
0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0





OPS/images/fmed-12-1628462-g002.jpg
A 1r=0.4232, p=0.000e+00

N
o
o

Incidence Rate per 100,000 population

o
o
o

o
o

SRR R RammnREEce 0o

..... a
»

/.__..o"'

and
oonasasaies
TRE s e

R PR Fooi
50¢

&

g

Incidence Rate per 100,000 popuiation

-
an®
ae*"

.l
——

.:‘. saaassrt

F vﬁ.'

a

c'..":'ﬁ:;‘r"‘:/

0.6

B r=0.708S, p=0.000e+00

Incidence Rate per 100,000 population
o0
o

o000t 00000 s 0 o s © .llln%-spj

—ﬂuf'il’li‘lWIlml =mu "

Global
High-income Asia Pacific
High—income MNorth America
Western Europe
Australasia
Andean Latin America

X0

W@ﬂanﬁubﬁhhmunﬂhma
Eastern Sub—Saharan Africa
Central Sub-Sabharan Africa
Sowtharn Sub—Saharan Africa

OCOes@epeBEREHd
z )
{0





