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Background: Female reproductive system diseases, including malignant tumors such as breast, ovarian, and uterine cancers, and non- 
neoplastic disorders such as uterine fibroids, endometriosis, polycystic ovary syndrome (PCOS), infertility, and premenstrual syndrome 
(PMS), represent major health challenges in Asia. While malignant diseases receive considerable attention due to high mortality, the 
long-term burden of non-malignant conditions affecting fertility, psychological well-being, and quality of life remains underestimated.
Methods: Data from the Global Burden of Disease (GBD) 2021 were used to quantify the burden of female reproductive system 
diseases in 47 Asian countries and territories from 1990 to 2021. Incidence, prevalence, mortality, and disability-adjusted life years 
(DALYs) were analyzed, together with age-standardized rates. Temporal trends were assessed using estimated annual percentage 
change (EAPC), and disease burden patterns were examined across Socio-demographic Index (SDI) levels. Associations between 
major modifiable risk factors and disease burden were described.
Results: In 2021, female reproductive system diseases accounted for over 33 million DALYs and approximately 600,000 deaths in 
Asia. Breast and cervical cancers were the leading contributors to mortality and DALYs, whereas PMS and infertility accounted for 
a substantial burden among younger women. From 1990 to 2021, absolute case numbers and deaths increased with population growth 
and aging, while most age-standardized rates declined, particularly for cervical cancer. In contrast, PCOS and infertility showed the 
fastest increases. High body mass index and elevated fasting glucose were strongly associated with breast and uterine cancer burden, 
while smoking was closely associated with cervical cancer burden.
Conclusion: Female reproductive system diseases impose a substantial and heterogeneous burden across Asia. Although malignant 
cancers remain the main contributors to mortality and DALYs, non-malignant disorders increasingly affect reproductive health, 
particularly among younger women. Prevention strategies tailored to SDI levels and major risk factors are needed to reduce the 
overall disease burden across the region.
Keywords: female reproductive system diseases, global burden of disease, Asia, disability-adjusted life years, risk factors, women

Introduction
Female reproductive system diseases have emerged as a pressing global public health concern, posing significant 
challenges not only to physical health but also to broader aspects of women’s well-being.1 These conditions encompass 
both malignant tumors, such as breast and ovarian cancers, and a diverse spectrum of non-malignant gynecological 
disorders, including endometriosis, infertility, and uterine fibroids.2 Collectively, these diseases have profound 
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consequences: they compromise fertility,3,4 generate substantial psychological and emotional stress, and negatively 
influence women’s roles within families, their participation in social life, and their economic opportunities. Unlike 
malignancies such as breast cancer, which have been extensively studied and prioritized in public health agendas, non- 
cancerous gynecological conditions often receive insufficient attention.2,5,6 Because these disorders rarely result in 
immediate mortality, their impact tends to be underestimated, and the allocation of health resources and policy efforts 
does not adequately reflect the true burden they impose on women’s health and quality of life.7

The Global Burden of Disease (GBD) study offers a comprehensive and standardized framework for evaluating 
disease burden worldwide. The most recent dataset, GBD 2021, includes information from 204 countries and territories 
spanning the period from 1990 to 2021.8,9 This resource provides detailed insights into long-term epidemiological trends, 
health outcomes, and attributable risk factors, making it particularly valuable for understanding the patterns of female 
reproductive system diseases.10 While several studies have examined the global burden of specific conditions or analyzed 
trends in selected countries,2,11–14 systematic evaluations of the overall burden of female reproductive system diseases in 
Asia remain limited. Asia is the world’s most populous region and hosts a substantial proportion of the global female 
population.15 Rapid demographic and epidemiological transitions, including population aging, declining fertility, delayed 
childbearing, and lifestyle changes, are reshaping the burden and distribution of reproductive system diseases across 
many Asian countries.16 These transitions have been accompanied by increasing risks of hormone-related cancers and 
metabolic conditions.17 Meanwhile, marked heterogeneity in health system capacity, screening coverage, and socio
cultural contexts across Asia may contribute to delayed diagnosis and underestimation of non-malignant gynecological 
disorders. Given the increasing recognition of women’s health issues across Asian countries, where rapid demographic, 
economic, and social transitions are also reshaping health needs, the lack of comprehensive data represents an important 
knowledge gap.

To address this, our study systematically analyzes the epidemiological characteristics and temporal trends of female 
reproductive system diseases across five Asian regions and 47 countries from 1990 to 2021.18 By stratifying results by 
geographic area, age group, period, and sociodemographic index (SDI), we assess incidence, prevalence, mortality, and 
disability-adjusted life years (DALYs), providing a multidimensional view of disease burden. Furthermore, we describe 
patterns of disease burden in relation to major risk factors and present their associations with overall disease outcomes. 
Together, these analyses aim to generate robust and regionally relevant evidence that can guide health policy, inform 
prevention strategies, and ultimately reduce the burden of reproductive system diseases among Asian women.

Materials and Methods
Overview
The GBD 2021 study provided standardized and comparable estimates of the burden of 371 diseases and injuries across 
204 countries and territories from 1990 to 2021, with detailed findings published in the core GBD reports.19–21 The study 
integrated multiple data sources, including population censuses, civil registration systems, health surveys, and epide
miological surveillance, and applied DisMod-MR 2.1, a Bayesian meta-regression tool, to adjust for bias and conduct 
model-based estimations. DisMod-MR 2.1 synthesizes heterogeneous epidemiological data sources, including incidence, 
prevalence, remission, and mortality data, and generates internally consistent estimates by borrowing strength across 
locations, age groups, and time; corresponding uncertainty intervals were derived through posterior sampling from the 
Bayesian model. The complete methodological framework is described in detail in the GBD 2021 publications.20 All 
publicly available data can be accessed via the Global Health Data Exchange platform (http://ghdx.healthdata.org/gbd- 
results-tool).

Disease Burden Analysis
This study examined five categories of female reproductive system diseases: breast cancer, cervical cancer, uterine 
cancer, ovarian cancer, and gynecological disorders. The latter category was further subdivided into endometriosis, 
female infertility, genital prolapse, polycystic ovary syndrome (PCOS), premenstrual syndrome (PMS), uterine fibroids, 
and other gynecological conditions. Detailed definitions of each disease and the corresponding International 
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Classification of Diseases (ICD) codes are provided in Supplementary Materials 1 and 2. It should be noted that non- 
malignant gynecological conditions may be subject to misclassification or underestimation in some settings, particularly 
in regions with limited access to health care or incomplete diagnostic reporting.

To better reflect geographic and sociocultural characteristics of Asia, we reclassified countries into subregions com
monly used in regional analyses. Based on geographic proximity, 47 Asian countries were classified into five subregions, 
namely East Asia, South Asia, West Asia, Central Asia, and Southeast Asia. It should be noted that the regional 
classification adopted in GBD 2021 does not fully correspond to that used in this study. For instance, in the GBD database, 
the “Southeast Asia” region includes countries such as Seychelles and Mauritius, which are located outside Asia, while data 
for West Asia are unavailable. The regional classification applied in this analysis is presented in Table S1. To enhance 
comparability across regions, age-standardized rates (ASRs) were calculated using the direct standardization method based 
on the GBD 2021 global standard population.22,23

Within the GBD 2021 framework, the major risk factors for female reproductive system diseases were defined as 
follows: breast cancer was mainly associated with high red meat intake, elevated fasting plasma glucose, high body mass 
index (BMI), low physical activity, second-hand smoke exposure, active smoking, and alcohol consumption; cervical 
cancer was linked to unsafe sexual practices and smoking; and both uterine and ovarian cancers were related to high 
BMI, with ovarian cancer additionally associated with occupational asbestos exposure. Risk factor attribution was 
conducted in accordance with the GBD 2021 comparative risk assessment framework.

To quantify the contribution of these risk factors to disease burden, we employed the population-attributable fraction 
(PAF) method. Attributable DALYs were calculated by multiplying the total DALYs of each disease by the correspond
ing PAF value. The PAF represents the proportion of disease burden that could be avoided if exposure levels were 
reduced to the theoretical minimum risk exposure level. Furthermore, the relative contribution of each risk factor was 
evaluated by dividing its attributable age-standardized DALY rate by the total age-standardized DALY rate of the 
respective disease. Due to the uneven economic development across Asian regions, this study incorporates the SDI into 
the analysis framework to account for socio-economic variations in disease burden.24 According to the official GBD 
methodology, countries and territories were classified into five socio-demographic index levels based on their relative 
level of socio-demographic development, including low, low-middle, middle, high-middle, and high SDI categories.25

Data on incidence, prevalence, mortality, DALYs, ASRs, and their 95% uncertainty intervals (UIs) for females across 
all age groups (0–95+ years) were extracted from the GBD 2021 database for the period 1990–2021. Temporal trends 
between 1990 and 2021 were assessed using estimated annual percentage changes (EAPCs).26 All analyses and 
visualizations were performed in R software (version 4.4.0).

Results
Distribution of the Burden of Female Reproductive System Diseases (DFRS) in Asia, 
2021
In 2021, the number of newly diagnosed cases of female reproductive system diseases DFRS in Asia was estimated at 
393 million, while the number of existing cases reached 889 million. Overall, newly diagnosed cases were equivalent to 
about 17% of the total female population, while prevalent cases accounted for approximately 39%. DFRS accounted for 
approximately 34 million DALYs, equivalent to 5% of all DALYs among Asian women. They were also the direct cause 
of around 590,000 deaths, representing 4% of total female deaths in the region. After age standardization, the incidence, 
prevalence, and mortality rates of DFRS were 16,454, 37,124, and 28 per 100,000 population, respectively, with a DALY 
rate of 1332 (Table 1).

Among the different conditions, the highest numbers of new cases in 2021 were attributed to other gynecological 
disorders (219 million;95% UI:181–261million), PMS (156 million;95% UI: 124–189million), and uterine fibroids 
(5 million;95% UI:4–7 million). For prevalence, PMS remained the leading contributor (591 million;95% UI: 
484–700 million), followed by other gynecological disorders (261 million;95% UI: 220–307 million) and female 
infertility (81 million;95% UI: 44–140 million). By contrast, ovarian, uterine, cervical, and breast cancers accounted 
for relatively fewer cases but contributed disproportionately to mortality. With respect to DALYs, the top three causes 
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Table 1 Age-Standardized Rates (per100,000) and Absolute Number (×1000) of DALYs, Death, Prevalence, and Incidence by Gynecological Disorders Category in Asia, 1990–2021

Age-Standardized Rate (per 100,000) (95% UI) Absolute Number (×1000) (95% UI)

1990 2021 PC (%, 95% UI) EAPC (%, 95% CI) 1990 2021 PC (%, 95% UI) EAPC (%, 95% CI)

Diseases of the female reproductive system

DALYs 1465(1120, 1902) 1332(1028, 1724) −9.0(9.4, −8.2) −0.42 (−0.49, −0.35) 19359.45 (15222.69,24577.14) 33892.79 (27272.37,42255.76) 75.1(71.9, 79.2) 1.76 (1.71, 1.81)

Deaths 31(26, 35) 28(24, 32) −9.1(−9.6, −8.6) −0.41 (−0.47, −0.34) 274.74 (239.5,313.53) 594.32 (528.61,669.9) 116.3(113.7, 120.7) 2.49 (2.42, 2.56)

Incidence 17409(12704, 22817) 16454(12206, 21385) −5.5(−6.3, −3.9) −0.33 (−0.4, −0.25) 262597.18 (226594.42,299669.09) 392542.25 (341493.56,443228.29) 49.5(47.9, 50.7) 1.18 (1.07, 1.3)

Prevalence 37311(30301, 44628) 37125(30221, 44438) −0.5(−0.4, −0.3) −0.06 (−0.1, −0.03) 563178.01 (507348.35,618617.51) 887590.48 (804498.96,966635.67) 57.6(56.3, 58.6) 1.47 (1.41, 1.54)

Breast cancer

DALYs 333(298, 374) 391(351, 434) 17.3(2.7, 32.8) 0.39 (0.33, 0.45) 3993.74 (3554.04,4499.41) 10335.18 (9280.42,11485.4) 158.8(126, 193.6) 3.06 (3.02,3.1)

Deaths 10(9, 11) 12(10, 13) 16.9(3.8, 32) 0.38 (0.32, 0.44) 109.88 (98.15,123.48) 306.49 (276.35,340.68) 178.9(146.7, 215) 3.3 (3.26,3.35)

Incidence 19(17, 21) 35(32, 40) 84.9(59.1, 115.6) 1.99 (1.95, 2.03) 221.63 (199.67,247.61) 934.36 (837.39,1050.75) 321.6(260.5, 393.4) 4.81 (4.77,4.86)

Prevalence 189(172, 212) 330(302, 364) 74.4(52.7, 100.4) 1.97 (1.91, 2.02) 2140.91 (1935.41,2395.19) 8765.54 (8005.26,9688.17) 309.4(257.6, 369.3) 4.86 (4.79,4.92)

Cervical cancer

DALYs 333(294, 374) 201(179, 224) −39.5(−48.1, −29.3) −1.62 (−1.75, −1.49) 4049.06 (3572.52,4543.45) 5318.84 (4733.23,5916.38) 31.4(12.6, 53.8) 0.94 (0.83,1.06)

Deaths 10(9, 11) 6(5, 7) −38(−46.9, −27.3) −1.54 (−1.67, −1.42) 111.16 (98.12,124.85) 160.72 (143.07,179.4) 44.6(23.7, 69.5) 1.25 (1.11,1.39)

Incidence 16(14, 18) 14(12, 15) −16.2(−28.4, −1.7) −0.48 (−0.6, −0.35) 197 (175.16,218.83) 357.67 (314.25,403.19) 81.6(54.9, 113.4) 2.1 (2,2.21)

Prevalence 63(56, 70) 70(61, 80) 11(−5.4, 31.4) 0.53 (0.43, 0.63) 815.87 (730.76,906.53) 1809.63 (1580.79,2067.19) 121.8(89.2, 163.1) 2.85 (2.78,2.92)

Ovarian cancer

DALYs 88(72, 108) 97(84, 113) 10.2(−18.3, 33) 0.08 (−0.01, 0.17) 1036.44 (844.24,1272.44) 2568.85 (2233.14,2992.34) 147.9(81.8, 201.1) 2.82 (2.75,2.89)

Deaths 3(2, 3) 3(3, 4) 10.9(−15, 31.5) 0.09 (−0.01, 0.18) 31.06 (25.97,37.74) 84.28 (73.87,97.73) 171.3(105.2, 225.4) 3.09 (3.01,3.17)

Incidence 5(4, 6) 6(5, 7) 24.7(−6.5, 48.9) 0.5 (0.42, 0.58) 54.46 (44.3,67.01) 149.45 (130.02,171.71) 174.4(102.9, 231.9) 3.17 (3.12,3.23)

Prevalence 17(14, 21) 25(21, 29) 43(4, 74.1) 0.98 (0.9, 1.06) 224.69 (177.76,279.45) 643.53 (552.73,739.22) 186.4(105.8, 257.4) 3.36 (3.29,3.43)

Uterine cancer

DALYs 55(41, 65) 40(33, 49) −27.2(−39.4, −8.3) −1.23 (−1.35, −1.1) 626.81 (462.08,746.54) 1076.13 (889.74,1303.33) 71.7(42.4, 119.4) 1.6 (1.5,1.71)

Deaths 2(2, 2) 1(1, 2) −27.2(−39, −11.2) −1.23 (−1.35, −1.11) 20.31 (15.6,23.74) 37.51 (31.52,45.76) 84.6(53.3, 129.5) 1.82 (1.73,1.92)

Incidence 4(3, 5) 6(5, 7) 28.7(6.7, 59.4) 0.77 (0.62, 0.91) 49.56 (37.59,58.19) 152.86 (125.81,185.98) 208.4(153.5, 284.6) 3.73 (3.59,3.86)

Prevalence 27(21, 32) 40(32, 48) 46.2(21.2, 81.2) 1.21 (1.04, 1.38) 319.55 (240.64,375.15) 1079.29 (878.4,1308.22) 237.8(179, 321.1) 4.07 (3.9,4.23)
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Gynecological diseases

DALYs 654(456, 919) 601(418, 853) −8(−10.6, −5.1) −0.4 (−0.48, −0.32) 9653.4 (6789.81,13515.3) 14593.79 (10135.84,20558.31) 51.2(47, 56.3) 1.25 (1.15, 1.35)

Deaths 0.2131 (0.1490,0.3299)# 0.2098 (0.1502,0.2498)# −1.6(−36.2, 41.1) 0.15 (0.05, 0.25) 2.33 (1.65,3.71) 5.31 (3.79,6.34) 127.7(42.2, 230.1) 2.94 (2.82, 3.05)

Incidence 17336(15038, 19757) 16364(14192, 18431) −5.6(−7.5, −3.3) −0.33 (−0.41, −0.25) 262074.53 (226137.72,99077.45) 390947.91 (340086.14,41416.67) 49.2(45.1, 53.1) 1.18 (1.07, 1.29)

Prevalence 36943(33482, 40203) 36586(33182, 39889) −1(−1.9, −0.1) −0.08 (−0.11, −0.05) 559677 (504263.77,614661.19) 875292.49 (793481.79,952832.87) 56.4(53.2, 60.5) 1.45 (1.38, 1.51)

Endometriosis

DALYs 74(42, 117) 52(30, 79) −30.4(−33.1, −27.6) −1.22 (−1.29, −1.15) 1152.34 (649.53,1808.56) 1232.87 (724.45,1894.04) 7(1.8, 13.3) 0.21 (0.15,0.28)

Deaths 4.4×10−4 (1.1×10−4,1.44×10−3)# 1×10−3 (2.9×10−4,2.89×10−3)# 130.4(16.5, 412.1) 3.92 (3.43, 4.42) 5.87 (1.46,19.91)* 25.55 (7.32,73.16)* 335.2(119, 894.5) 6.19 (5.68,6.7)

Incidence 126(88, 169) 90(64, 121) −28.5(−30.6, −26.3) −1.14 (−1.21, −1.06) 2114.68 (1453.62,2861.38) 2063.36 (1450.09,2755.2) −2.4(−7.8, 3.9) −0.04 (−0.1,0.02)

Prevalence 805(546, 1108) 559(392, 765) −30.6(−33.1, −27.9) −1.24 (−1.31, −1.16) 12499.94 (8434.14,17383.83) 13371.97 (9390.18,18262.76) 7(1.9, 13) 0.21 (0.14,0.27)

Female infertility

DALYs 15(5, 38) 19(7, 45) 23.3(10.1, 40.6) 0.69 (0.47, 0.92) 236.37 (82.87,588.35) 440.25 (160.45,1076.58) 86.3(70.1, 107.1) 2.05 (1.92,2.18)

Prevalence 2801(1466, 4896) 3398(1893, 5869) 21.3(8.2, 39.6) 0.66 (0.43, 0.89) 43664.88 (23927.67,5388.45) 80708.74 (44013.82,140273.97) 84.8(69.6, 103.6) 2.04 (1.91,2.16)

Genital prolapse

DALYs 10(5, 19) 8(4, 14) −24.8(−26.6, −22.7) −0.85 (−0.88, −0.81) 116.6 (58.44,222.88) 202.94 (100.03,381.06) 74(67.6, 80.6) 1.9 (1.86,1.94)

Deaths 0.01238 (0.0064,0.02289)# 0.01129 (0.00717,0.0186)# −8.8(−44.8, 69.1) 0.13 (−0.09, 0.36) 0.1 (0.05,0.18) 0.28 (0.18,0.47) 179.3(70.4, 424.4) 3.84 (3.61,4.08)

Incidence 362(305, 429) 286(242, 339) −21.1(−22.4, −19.7) −0.66 (−0.7, −0.62) 4384 (3686.56,5198.13) 7453.79 (6286.43,8869.19) 70(62.8, 76.9) 1.85 (1.81,1.89)

Prevalence 3261(2729, 3862) 2440(2049, 2890) −25.2(−26.6, −23.9) −0.87 (−0.9, −0.83) 37205.17 (31186.08,44143.93) 64573.15 (53878.01,76927.13) 73.6(67.1, 79.4) 1.89 (1.85,1.93)

Polycystic ovarian syndrome

DALYs 10(4, 21) 15(7, 31) 49.1(40.5, 56.8) 1.43 (1.39, 1.48) 163.1 (71.79,338.19) 354.06 (156.11,731.8) 117.1(106.6, 127.3) 2.73 (2.58,2.87)

Incidence 43(31, 60) 64(46, 89) 48.4(39.5, 56.5) 1.42 (1.38, 1.46) 793.64 (568.76,1097.31) 1294.49 (927.25,1790.03) 63.1(52.8, 72.8) 1.66 (1.54,1.78)

Prevalence 1165(842, 1612) 1734(1232, 2422) 48.8(40.4, 56.4) 1.44 (1.39, 1.48) 18598.84 (13403.78,25748.42) 40591.62 (28924.41,56833.43) 118.2(107.5, 128.5) 2.75 (2.61,2.89)

Premenstrual syndrome

DALYs 210(128, 320) 212(129, 325) 1.2(0.1, 2.2) 0 (−0.03, 0.02) 3360.87 (2066.21,5159.83) 4946.85 (2992.07,7549.02) 47.2(41.9, 52.5) 1.26 (1.18,1.34)

Incidence 6782(5435, 8102) 6881(5484, 8261) 1.5(0.4, 2.4) 0 (−0.03, 0.03) 112743.06 (89486.66,135097.51) 156167.99 (124140.04,188755.86) 38.5(32.7, 44.1) 1.03 (0.94,1.11)

Prevalence 25021(20624, 29311) 25317(20793, 29772) 1.2(0.3, 1.9) −0.01 (−0.04, 0.02) 400288.53 (332891.66,469623.18) 590892.25 (483616.21,700532.31) 47.6(42.6, 52.8) 1.26 (1.19,1.34)

(Continued)
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Table 1 (Continued). 

Age-Standardized Rate (per 100,000) (95% UI) Absolute Number (×1000) (95% UI)

1990 2021 PC (%, 95% UI) EAPC (%, 95% CI) 1990 2021 PC (%, 95% UI) EAPC (%, 95% CI)

Uterine fibroids

DALYs 3(2, 4) 3(2, 4) 4(−20.2, 46.5) 0.38 (0.26, 0.49) 40.76 (26.56,57.17) 80.94 (56.72,110.78) 98.6(50.7, 179.9) 2.53 (2.37,2.69)

Deaths 0.0531 (0.02597,0.0786)# 0.05 (0.02806,0.06752)# −5.8(−37.9, 79.9) 0.29 (0.06, 0.52) 0.56 (0.28,0.85) 1.27 (0.7,1.7) 124.4(37.4, 322.9) 3.18 (2.93,3.43)

Incidence 176(128, 237) 211(155, 278) 19.7(16.5, 22.6) 0.64 (0.62, 0.67) 2700.59 (1951.66,3662.96) 5092.4 (3734.7,6701.67) 88.6(77.4, 98.4) 2.1 (1.99,2.2)

Prevalence 2047(1538, 2707) 2316(1762, 3019) 13.2(10.4, 16.2) 0.44 (0.41, 0.46) 27763.51 (20919.93,6657.31) 58795.13 (44852.85,76652.19) 111.8(101.6, 121) 2.53 (2.46,2.61)

Other gynecological diseases

DALYs 331(225, 471) 293(199, 415) −11.6(−14.5, −8) −0.63 (−0.77, −0.5) 4583.38 (3078.22,6559.49) 7335.87 (5012.94,10385.23) 60.1(54.8, 67.1) 1.32 (1.16,1.47)

Deaths 0.14719 (0.09333,0.25184)# 0.14749 (0.10972,0.18373)# 0.2(−36.5, 50.6) 0.09 (0.02, 0.16) 1.66 (1.06,2.86) 3.73 (2.77,4.65) 125(38.4, 238.4) 2.78 (2.7,2.85)

Incidence 9847(8007, 11854) 8833(7250, 10549) −10.3(−13.1, −6.7) −0.58 (−0.71, −0.45) 139338.55 (112399.88,169887.94) 218875.88 (180571.64,261304.85) 57.1(52.1, 63.5) 1.26 (1.11,1.41)

Prevalence 11279(9397, 13392) 10474(8842, 12308) −7.1(−10.2, −3.7) −0.44 (−0.56, −0.33) 157437.39 (130441.97,189465.65) 261111.72 (219741.01,306618.68) 65.9(60.9, 72.3) 1.47 (1.34,1.61)

Notes: #indicates extremely small age-standardized rate (ASR) values; additional decimal places were retained. *indicates that absolute numbers were expressed in thousands (original estimates divided by 1000); additional decimal places 
were retained. 
Abbreviations: DALYs, disability-adjusted life years; PC, percentage change; UI, uncertainty interval; CI, confidence interval; EAPC, estimated annual percentage change.

https://doi.org/10.2147/IJW
H

.S572535                                                                                                                                                                                                                                                                                                                                                                                                                                        
International Journal of W

om
en’s H

ealth 2026:18 
6 X

iong et al                                                                                                                                                                           

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



were breast cancer (10 million; 95% UI: 9–11 million), other gynecological disorders (7 million;95% UI: 5–10 million), 
and cervical cancer (5 million; 95% UI: 5–6 million) (Table 1).

In addition, age-specific patterns of prevalence differed from those of DALYs, with the overall number of prevalent 
cases peaking among women aged 30–44 years, primarily driven by PMS, other gynecological disorders, and female 
infertility (Figure S1).

Age-Specific Burden of DFRS in Asia
The age distribution of DALYs associated with female reproductive system diseases varied substantially across 
disease categories, with no cases reported among girls younger than 10 years. Among women aged 10–24 years, 
PMS was the leading contributor to DALYs, whereas other gynecological disorders predominated among those 
aged 25–39 years. Beyond the age of 40 years, the DALY burden increased markedly, reflecting growing 
contributions from both malignant and non-malignant conditions, particularly breast cancer and cervical cancer. 
The highest DALY rates were observed among women aged 45–59 years. Unlike the overall unimodal distribution 
of DALYs, breast cancer exhibited a bimodal age pattern, with DALY rates increasing, then decreasing, and rising 
again at older ages. Endometriosis was mainly concentrated among women aged 15–54 years, while infertility was 
most prevalent among women aged 20–44 years (Figure 1).

Geographic Distribution of DFRS in Asia
In 2021, the prevalence and DALY burden of female DFRS varied considerably across Asian regions. The highest 
numbers of prevalent cases and DALYs were observed in South Asia, followed by East Asia, Southeast Asia, West Asia, 
and Central Asia. The age-standardized prevalence rate (ASPR) was highest in West Asia, whereas East Asia consistently 
showed the lowest levels. Similarly, the age-standardized DALY rate (ASDR) was highest in West Asia and lowest in 
East Asia (Figure 2).

At the subregional level, PMS and other gynecological disorders were the dominant contributors to prevalence in 
most regions, while breast cancer and cervical cancer accounted for the majority of DALYs. At the national level, 
India, China, and Indonesia bore the greatest absolute burden in terms of prevalence and DALYs, whereas Brunei, 
Maldives, and Bhutan carried the lowest burden. Several West Asian countries exhibited comparatively high ASDRs 
despite smaller population sizes. Notably, disease composition varied across countries, with PCOS contributing 
substantially to ASPR in Japan and cervical cancer accounting for a large share of ASDR in Nepal (Figures 2, 3 
and Table S2).

Temporal Trends in the Burden of DFRS in Asia, 1990–2021
Between 1990 and 2021, the absolute burden of DFRS in Asia increased substantially, with the number of deaths rising by 
116.3% (95% UI: 113.7–120.7). However, ASRs generally showed a downward trend. Except for endometriosis, which 
showed a nonsignificant decrease of 2.4% in incident cases, all other reproductive diseases exhibited increases in absolute 
numbers, with breast cancer showing the largest growth. In contrast, ASRs declined for most conditions except breast cancer, 
female infertility, PCOS, and PMS. Some diseases displayed divergent trends across indicators. For example, between 1990 
and 2021, uterine cancer showed a 27.2% decline in ASDR and age-standardized mortality rate (ASMR), but its age- 
standardized incidence rate (ASIR) and ASPR increased by 28.7% and 46.2%, respectively (Table 1).

In terms of pace of change, PCOS-related ASDR rose most rapidly (EAPC = 1.43%, 95% CI: 1.39–1.48), while 
cervical cancer showed a marked decline (EAPC = –1.62%, 95% CI: –1.75 to –1.49). ASMR trends also differed across 
diseases. Breast cancer and PCOS showed the fastest growth in ASIR and ASPR, whereas endometriosis demonstrated 
the sharpest decline. Across Asia’s five subregions, ASDR and ASIR increased slightly in West Asia but decreased in the 
other four subregions, with East Asia showing the steepest decline. ASPR in West Asia remained essentially stable 
throughout the 32-year period (EAPC = 0.00, 95% CI: –0.01 to 0.01) (Tables 1, S3 and S4).
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Figure 1 Age-specific burden of gynecological diseases. Total DALYs (A) and DALY rates per 100,000 population (B) across age groups. Colors represent breast cancer, 
cervical cancer, endometriosis, female infertility, genital prolapse, ovarian cancer, polycystic ovarian syndrome, premenstrual syndrome, uterine cancer, uterine fibroids, and 
other gynecological diseases. 
Abbreviation: DALY, disability-adjusted life year.
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Distribution of DFRS in Asia Burden Across SDI Levels
In 2021, the burden of female reproductive system diseases in Asia demonstrated clear variation across SDI levels. 
(Figure 4) Overall, ASMR declined with increasing SDI, whereas ASIR and ASPR were elevated in both low- and high- 
SDI settings. ASDR did not show a consistent gradient across SDI levels.

At the country level, low-SDI countries such as Afghanistan and Yemen exhibited high ASIR, ASPR, ASMR, and 
ASDR. Middle-SDI countries presented a comparatively lower overall burden across all indicators. Among high-SDI 
countries, Japan, South Korea, and Singapore showed elevated ASIR and ASPR, while their ASMR and ASDR were 
substantially lower than those in low-SDI countries. The United Arab Emirates, despite its high SDI level, recorded 
unusually high ASMR and ASDR compared with other high-SDI countries (Figure 4).

Risk Factors for DFRS in Asia, 2021
For breast cancer, high red meat intake accounted for the largest proportion of the ASDR (10.5%), followed by elevated 
fasting plasma glucose (3.8%), high BMI (3.4%), low physical activity (1.9%), second-hand smoke exposure (1.7%), 
alcohol consumption (1.1%), and active smoking (0.8%). For cervical cancer, smoking accounted for 5.2% of the ASDR. 
In uterine cancer, high BMI accounted for 25.1% of the ASDR, whereas in ovarian cancer, high BMI and occupational 
asbestos exposure accounted for 6.0% and 0.7% of the ASDR, respectively.

At the national level, the proportion of breast cancer ASDR attributable to red meat intake was lower than the Asian 
average in Bangladesh (6.2%), Bhutan (10.2%), India (4.9%), Indonesia (9.4%), Iraq (9.9%), Maldives (8.6%), and Sri 
Lanka (4.8%). In contrast, several West Asian countries, including Jordan, Kuwait, Yemen, and the United Arab 

Figure 2 Geographic distribution of gynecological disease burden in Asia. Maps showing four age-standardized indicators across Asian countries: incidence rate (ASIR, (A)), 
prevalence rate (ASPR, (B)), mortality rate (ASMR, (C)), and DALY rate (ASDR, (D)), each expressed per 100,000 population. Darker shading indicates higher burden. 
Abbreviations: ASIR, age-standardized incidence rate; ASPR, age-standardized prevalence rate; ASMR, age-standardized mortality rate; ASDR, age-standardized DALY rate.
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Emirates, showed a relatively higher proportion of breast cancer ASDR attributable to high BMI. Alcohol consumption 
accounted for a comparatively higher proportion of breast cancer ASDR in Japan (7.9%) and South Korea (6.0%).

For cervical cancer, smoking accounted for a particularly high proportion of ASDR in Israel (18.7%) and Lebanon 
(27.1%). In Jordan, Kuwait, Qatar, and Saudi Arabia, high BMI represented the largest proportion of ASDR for both 
uterine and ovarian cancers. In Armenia (5.6%) and Turkey (3.9%), occupational asbestos exposure accounted for 
a relatively higher proportion of ovarian cancer ASDR (Figure 5).

Discussion
This study, using GBD 2021 estimates, assessed the long-term trends of female reproductive system diseases in Asia. 
Despite progress in prevention and treatment, these conditions continue to exert a substantial public health impact, 
affecting nearly 40% of women and contributing significantly to mortality and DALYs.7 Breast and cervical cancers 
remain the leading causes of death and disability.27 In contrast, disorders such as PMS,28 infertility,29 and other 
gynecological conditions account for most cases. Non-neoplastic diseases rarely threaten survival, yet they profoundly 
influence fertility, psychological health, and daily life.2 Their burden, however, has historically received limited attention 
in policy and funding decisions. Particularly concerning is the rapid rise of infertility and PCOS, a trend echoed in other 
epidemiological studies, pointing to their growing role as public health priorities.

Marked regional heterogeneity in the burden of female reproductive system diseases across Asia reflects the 
combined influence of demographic transitions, health system capacity, sociocultural factors, and lifestyle patterns. In 
South Asia, the absolute number of cases is the highest, not only due to its large population base but also because of 
insufficient public health coverage, limited allocation of women’s health resources, and underdeveloped screening 
systems, which delay timely detection and intervention.30 West Asia records the highest ASPR and DALYs, largely 
attributable to the high prevalence of obesity and metabolic disorders; restrictions on women’s physical activity imposed 
by sociocultural norms further exacerbate these risks.31,32 In contrast, East Asia demonstrates comparatively lower 

Figure 3 Rankings of gynecological diseases by ASDR and ASPR across Asian countries and territories. (A) Heatmap of rankings based on age-standardized DALY rates 
(ASDR). (B) Heatmap of rankings based on age-standardized prevalence rates (ASPR). Numbers in each cell represent the rank of a given gynecological condition within 
a specific country or territory, with color gradients indicating relative position (red = higher rank, blue = lower rank). 
Abbreviations: ASDR, age-standardized DALY rate; ASPR, age-standardized prevalence rate.
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Figure 4 Association between SDI and gynecological disease burden in Asia. Scatter plots showing the relationship between SDI and four age-standardized indicators: incidence rate (ASIR, (A)), prevalence rate (ASPR, (B)), mortality 
rate (ASMR, (C)), and DALY rate (ASDR, (D)), per 100,000 population. Each dot represents a country, with fitted curves illustrating the overall trend. 
Abbreviations: SDI, Socio-demographic Index; ASIR, age-standardized incidence rate; ASPR, age-standardized prevalence rate; ASMR, age-standardized mortality rate; ASDR, age-standardized DALY rate.
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Figure 5 Contribution of risk factors to the burden of gynecological cancers in Asia. Heatmaps show the proportion of disease burden attributable to major risk factors for (A) breast cancer, (B) cervical cancer, (C) ovarian cancer, and 
(D) uterine cancer across countries and territories. Color intensity indicates the relative magnitude of risk factor contribution, with darker red representing higher values.
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standardized rates, reflecting the effectiveness of long-standing cervical cancer screening and HPV vaccination programs 
supported by relatively robust health systems.33–35 However, Japan and South Korea show disproportionately high 
burdens of infertility and PCOS,36,37 likely explained by widespread postponement of childbearing, higher average 
maternal age, and the availability of advanced diagnostic practices and assisted reproductive technologies that increase 
case detection.38 Southeast Asia faces the dual challenge of malignant and non-neoplastic diseases, driven by economic 
disparities and persistent gaps in health service delivery between urban and rural populations.39,40 At the national level, 
Nepal stands out with a disproportionately high burden of cervical cancer, largely reflecting inadequate screening, low 
HPV vaccine coverage, and limited health system resources.41,42 Although nationwide HPV vaccination has recently 
been initiated with partial progress, historical deficits and fluctuating financial and logistical capacity continue to shape 
the short-term burden profile.43

The temporal trends reveal both progress and new concerns. While absolute case numbers and deaths have risen 
steadily, particularly for breast cancer, infertility and PCOS, the overall age-standardized rates have declined. Population 
growth and aging largely explain this paradox and offset improvements from prevention programs.44 The persistent 
decline in cervical cancer highlights the success of HPV vaccination and screening efforts.45 By contrast, the rapid 
increase in infertility and PCOS underscores gaps in prevention and long-term care. Regionally, East Asia has shown the 
most consistent reductions, whereas West Asia has remained stable or worsened, reinforcing the association between 
health system strength and population outcomes.46 Taken together, these findings indicate that incremental measures are 
no longer sufficient. Broader strategies are needed, including expansion of cancer screening and vaccination programs, 
integration of infertility and PCOS into public health priorities, and stronger primary healthcare systems. For aging 
populations, developing long-term management pathways that link reproductive and chronic disease care will be 
especially important.47

Risk factor analysis offers further guidance for prevention. Breast cancer risk is shaped by high red meat intake, 
elevated BMI, and raised fasting glucose. Cervical cancer remains closely tied to unsafe sexual practices and smoking.48 

Uterine and ovarian cancers, in turn, are strongly linked to obesity. Rising BMI, now a central driver in West Asia and 
several high-income countries,49 reflects broader dietary and lifestyle transitions, as well as limited opportunities for 
women to engage in physical activity.50 In Japan and South Korea, alcohol contributes significantly to breast cancer 
burden, consistent with changing social norms and increased alcohol consumption among women.51,52 These findings 
emphasize the need for strategies tailored to local realities rather than uniform regional approaches. Promoting weight 
management and physical activity should be prioritized in West Asia, while in East Asia, alcohol control and public 
education are more pressing. South and Southeast Asia, meanwhile, would benefit most from scaling up HPV vaccina
tion, tobacco control, and sexual health education.

From a policy standpoint, resources should be more evenly distributed between malignant and non-malignant 
gynecological diseases. Breast and cervical cancers have historically received greater attention because of their 
lethality,53,54 whereas conditions such as infertility, PCOS, and PMS remain insufficiently prioritized. Although these 
disorders do not directly threaten survival, their effects on fertility, psychological health, and quality of life are 
considerable,52 and their economic and social consequences justify stronger policy responses. Strengthening primary 
healthcare is a critical step,55 with community-level services playing a central role in early screening, health education, 
and timely intervention, while access to diagnostic and treatment services must be extended to rural and disadvantaged 
populations.56,57 Developing tiered healthcare systems could also relieve the overconcentration of high-quality resources 
in large urban centers and improve equity of access. At the same time, addressing modifiable risk factors such as obesity, 
smoking, and alcohol use requires coordinated action across multiple sectors, including education, agriculture, and food 
policy, with measures ranging from the promotion of healthy diets and regular physical activity to adolescent-focused 
programs on tobacco and alcohol prevention.58 Regional and cross-national cooperation will further enhance prevention 
and control by supporting shared databases, multinational studies, and the exchange of experience in screening and 
vaccination, thereby helping to narrow disparities between countries.59–61 Ultimately, policies should move beyond 
narrow disease-centered approaches toward integrated strategies that link gynecological disease management with 
chronic disease care and mental health support,62 as such comprehensive measures will be crucial for reducing the long- 
term burden of reproductive system diseases and improving women’s health outcomes across Asia. However, this study 
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has several limitations. First, although GBD 2021 provides standardized and comparable estimates, the results rely on 
modeling assumptions and data synthesis procedures that may introduce uncertainty, particularly in settings with sparse 
data. Second, limitations in national disease registries and surveillance systems in some Asian countries may lead to 
underreporting and greater reliance on modeled estimates. Third, certain non-malignant gynecological conditions may be 
underestimated due to non-standardized diagnostic criteria and incomplete reporting. Finally, this analysis focused on 
major risk factors within the GBD framework and did not account for comorbidities or psychosocial influences.

Conclusion
The findings highlight the substantial burden and mark regional disparities of reproductive system tumors and non-tumor 
diseases among Asian women from 1990 to 2021. Malignant cancers remain the leading causes of death and disability, 
while non-neoplastic conditions such as infertility and polycystic ovary syndrome showed the most notable increasing 
trends and substantially affected quality of life. Policy responses should balance attention to both cancerous and non- 
cancerous diseases. In lower SDI settings, priorities include improving access to basic health services, early detection, 
and vaccination programs. In higher SDI settings, prevention strategies targeting modifiable metabolic and lifestyle risk 
factors, as well as better management of chronic non-malignant conditions, are warranted to reduce the overall burden 
and improve women’s health outcomes.

Abbreviations
APC, age-period-cohort; ASDR, age-standardized DALYs rate; ASIR, age-standardized incidence rate; ASMR, age- 
standardized mortality rate; ASPR, age-standardized prevalence rate; ASR, age-standardized rates; BMI, body mass 
index; CI, confidence interval; DALYs, disability-adjusted life years; DFRS, Distribution of the Burden of Female 
Reproductive System Diseases; EAPC, estimated annual percentage change; GBD, global burden of disease; PCOS, 
polycystic ovary syndrome; PMS, premenstrual syndrome; UIs, uncertainty intervals; WHO, World Health Organization.
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