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Changes in the global burden of polycystic e

ovary syndrome from 1990 to 2021
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Abstract

Background Polycystic ovary syndrome (PCOS) is a chronic, multifaceted condition influenced by epigenetic
and environmental factors that is responsible for a significant proportion of anovulatory infertility cases. Here, we
analyzed the global, regional, and national burdens of PCOS from 1990 to 2021 using data from the Global Burden
of Disease 2021 (GBD 2021).

Methods Incidence, prevalence, and Disability-Adjusted Life Years (DALYs) data relevant to PCOS from 204 countries
and 21 territories from 1990 to 2021 were obtained from the GBD 2021 study. Here, we considered age-standardized
rates (per 100,000 individuals) with 95% uncertainty intervals (95% Uls) obtained from the aforementioned research
and presented trends based on age and Socio-demographic Index (SDI) parameters.

Results In 2021, the global age-standardized incidence and prevalence rates of PCOS were 30.7 per 100,000

and 867.7 per 100,000, respectively, representing an increase of 26.77% and 28.21% since 1990. Additionally, age-
standardized disability-adjusted life years stood at 7.6 per 100,000 globally in 2021, marking a 27.58% increase

from 1990. Age-standardized prevalence of PCOS varied across countries, ranging from 93.1 to 3978.9 cases

per 100,000 women, with Italy (3978.9), Japan (3104.7), and New Zealand (2789.7) having the highest rates. Notably,
PCOS prevalence was noted to peak globally among females 15-19 years of age. Regions with a high SDI exhibited
the highest age-standardized incidence (70.2), prevalence (1720.7), and DALY (15.2) rates of PCOS. Furthermore, a non-
linear correlation between PCOS burden and SDI was noted, with prevalence rates peaking around an SDI of approxi-
mately 0.9.

Conclusion Our findings highlight the growing global impact of PCOS and underscore the need for concerted
efforts to attenuate the increasing global prevalence of this condition. Significantly divergent PCOS disease burdens
were observed across different age groups and SDI regions, with high SDI regions bearing heavier burdens. The
increased disease burden among younger age groups and regional disparities underscore urgency for targeted inter-
vention and formulation of policies to effectively address this public health issue.
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Introduction

Polycystic ovary syndrome (PCOS), a common hormonal
condition affecting women of reproductive age, exhibits a
prevalence range from 8 to 13% [1]. Increasing evidence
has revealed PCOS to be a complex, heterogeneous, and
lifelong condition that strongly associates with epigenetic
and environmental variables [2—4]. Importantly, PCOS
is the most common cause of anovulatory infertility [3].
Apart from adversely affecting female reproductive func-
tion, PCOS also increases the risk of various comor-
bidities, such as obesity, insulin resistance, diabetes, and
cardiovascular disease, thus exacerbating global health
and economic burdens [2, 3].

Screening and health management needs of PCOS
patients remain unmet. The reproductive-related effects
of PCOS include an increased risk of irregular menstrual
cycles, anovulatory infertility, pregnancy complications
[5, 6], and endometrial cancer [7]. Furthermore, PCOS
associates with anxiety, depression, eating disorders, psy-
chosexual disorders, and negative body image perception
[8, 9], all of which impact quality of life. Clinical man-
agement of PCOS is no longer limited to promotion of
ovulatory regularity and pregnancy; increasing focus has
been placed on the importance of glycolipid metabolism
and complication management in this patient population
[1], highlighting a need for studies to accurately charac-
terize PCOS disease burden.

Importantly, a comprehensive understanding of PCOS
disease burden would provide a more solid rationale
for developing future women’s health plans and better
accommodating needs of PCOS patients, thereby assist-
ing high-burden countries strengthen PCOS screening
and management operations to achieve early detection,
diagnosis, and treatment goals.

The accuracy of PCOS global prevalence and inci-
dence data previously reported has often been incon-
sistent due to discrepancies in research methodologies,
regional differences and shifting diagnostic criteria [1,
3, 10]. The Global Burden of Disease (GBD) database
is a comprehensive database organized by the Global
Health Research Institute to assess and analyze the
health impact of diseases, injuries, and risk factors glob-
ally and regionally. To facilitate comprehensive assess-
ment, the GBD divides the world into 21 regions and 204
countries and territories. The Socio-demographic Index
(SDI) is used to link developmental status to health out-
comes, while disability-adjusted life years (DALYs), the
sum of years lost due to premature death and years sur-
vived due to disability, are used to denote years of healthy
life lost. Previous research utilizing GBD data has made
important contributions to understanding the PCOS
burden worldwide [11-15]. Liu et al. [12] utilized GBD
2017 data and reported that the global age-standardized
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PCOS incidence rate increased by 1.45% between 1990
and 2017, highlighting substantial geographic variations
in disease burden. Safiri et al. [14] expanded this research
using GBD 2019 data, documenting a concerning 30.4%
increase in global age-standardized point prevalence
and a 29.5% increase in annual incidence rates since
1990. Other researchers have explored regional patterns,
with Miazgowski et al. [13] analyzing European trends
that revealed marked variations across countries, with
some experiencing increases of up to 11.4% while oth-
ers showed decreases of up to 9.6%. While these studies
established foundational knowledge about PCOS burden,
our study uniquely contributes by extending the tempo-
ral analysis to 2021, incorporating the most recent GBD
data, and providing more granular analysis of age-specific
patterns and sociodemographic correlations. We further-
more assessed global, regional and national PCOS bur-
dens among women 15-49 years old in 21 regions and
204 countries and territories from 1990 to 2021 via analy-
sis of GBD 2021 data to highlight incidence, prevalence,
and DALYs relevant to this patient population and facili-
tate more effective future formulation of policy, resource
allocation, and health system planning.

Materials and methods

Overview

PCOS data were obtained from GBD 2021 using the
Global Health Data Exchange website (http://ghdx.healt
hdata.org). The database systematically compiles the
health burden of 369 conditions from 1990 to 2021 and
includes samples obtained from 204 countries and terri-
tories. Relevant methods for estimating incidence, preva-
lence and DALY rates have been previously detailed [16].
This study was conducted in accordance with the 1975
Declaration of Helsinki. As this study evaluated publicly
available datasets, ethical committee approval was not
required. Informed consent was waived as GBD 2021
compiled de-identified pooled data.

Case definitions and data sources

Collectively, PCOS is characterized by androgenesis,
anovulation and polycystic ovarian morphology [1, 2].
The reference definition of PCOS was standardized in
GBD 2021 and is based on the definition set forth by the
American College of Obstetricians and Gynecologists,
where the diagnosis may be established using any of the
three accepted methods (i.e. NIH, Rotterdam or AE-
PCOS) [1].

Data processing and presentation

To derive a comprehensive understanding in the burden
of PCOS, a descriptive analysis was performed accord-
ing to 204 countries, 5 SDI regions, 21 GBD regions, and


http://ghdx.healthdata.org
http://ghdx.healthdata.org

Lin et al. Reproductive Health (2025) 22:86

different age groups. The global case number, crude rate,
and age-standardized rate (ASR) of incidence, preva-
lence, and DALYs for PCOS in SDI from 1990 to 2019
were visually illustrated. The estimated annual percent-
age change was calculated to track temporal trends.

The SDI was assessed based on total fertility rate for
females younger than 25 years of age, educational attain-
ment of females aged 15 years and older, as well as per
capita lagged distribution income. The 204 geographical
regions were categorized into five groups based on SDI:
low; medium-low; medium; medium-high; and high
SDI. Based on GBD classification, women of childbear-
ing age were categorized as 15-19, 20-24, 25-29, 30-34,
35-39, 40-44, or 45—49 years old.

Each estimate was calculated 1000 times in GBD 2021;
final data were presented as a mean of these estimates.
A 95% uncertainty interval (95% UI) was calculated for
each analysis, determined using 25 th and 97.5 th val-
ues of a set of ordered 1000 extractions. A two-sided P<
0.05 was considered statistically significant. Data were
downloaded from the GBD website and Excel software
(Microsoft, USA) was used for descriptive analysis. Other
statistical analyses were performed using R version 4.4.1
(The R Foundation, Austria).

Results

Global burden

In 2021, there were 2.3 million new cases of PCOS at an
age-standardized rate of 30.7 per 100,000, an increase of
26.77% since 1990 (Table 1; Fig. 1). In 2021, there were
69.47 million prevalent cases of PCOS globally at an
age-standardized rate of 867.7 per 100,000 women, an
increase of 28.21% since 1990 (Table 1; Fig. 1). In 2021,
the total number of PCOS-associated DALYs was 610,000
at an age-standardized rate of 7.6 cases per 100,000
women, an increase of 27.58% since 1990 (Table 1; Fig. 1).

Regional burdens

In 2021, the high-income Asia Pacific [109.2 (95% UL
77.9-153.9)], Australasia [98.2 (95% UI: 70.4—135.4)], and
Western Europe [75.2 (95%UI: 53.1-105)] regions had the
greatest age-standardized PCOS incidence rates. In con-
trast, the regions of Central Europe [4.3 (95% UL 3-6.1)],
Eastern Europe [5.3 (95% UL 3.7-7.5)], and Central Asia
[9.1 (95% UI: 6.3-12.7)] had the lowest age-standardized
PCOS incidence rates (Table 1). In 2021, the age-stand-
ardized PCOS prevalence rates were greatest in the high-
income Asia Pacific [2544.9 (95% UI: 1836.1-3551.3)],
Australasia [2387 (95% UI: 1708.4-3297.5)], and West-
ern Europe [1944.3 (95% UI: 1361.7-2726.7)] regions.
Conversely, the regions of Central Europe [111.7 (95%
UL: 77-159.2)], Eastern Europe [132.4 (95% UI: 91.2—
190.5)], and Central Asia [240.5 (95% UI: 164.6—337.3)]
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exhibited the lowest age-standardized PCOS prevalence
rates (Table 1). In 2021, the high-income Asia Pacific
[22.2 (95% UI: 10.1-45.2)], Australasia [20.8 (95% UL
9.3-43.0)] and Western Europe [17.3 (95% UI: 7.8—-35.9)]
regions had the greatest age-standardized DALY rates for
PCOS, while those of Central Europe [1 (95% UL 0.4-2)],
Eastern Europe [1.2 (95% UI: 0.5-2.5)], and Central Asia
[2.1 (95% UL 0.9-4.5)] had the lowest (Table 1).

The greatest increases in the rates of age-standardized
incidence and prevalence of PCOS from 1990 to 2021
were found in Southeast Asia [incidence: 82.8% (95% UTI:
69.3-97.25); prevalence: 81.61% (95% UL 68.92-94.86)],
East Asia [incidence: 75.02% (95% UL 62.37-86.34);
prevalence: 81.5% (95% UL 70.23-93.05)], and South
Asia [incidence: 66.10% (95% UI: 56.5-77.13); preva-
lence: 80.44% (95% UI: 69.61-94.73)], with no regional
declines through this time period (Table 1). In addition,
the regions with the largest increases in age-standardized
DALY rates for PCOS from 1990 to 2021 were East Asia
[82.86% (95% UL 71.06—94.3)], Southeast Asia [80.53%
(95% UIL: 68.47-93.64)], and South Asia [78.54% (95%
UL 67.27-91.55)], with no regional declines through this
time period (Table 1).

National burden

At the national level, the countries with the greatest age-
standardized incidence rates for PCOS in 2021 were Italy
[158 (95% UI: 110.1-222.2)], Japan [129.5 (95% UL: 92.2—
182.4)], and New Zealand [114.6 (95% UI: 81.2—158.4)];
those with the lowest rates were Albania [3.7 (95% Ul
2.5-5.4)], Serbia [3.7 (95% UI: 2.5-5.3)], and Bosnia and
Herzegovina [3.7 (95% UL 2.5-5.4)]. The percentage
change for age-standardized PCOS incidence rates from
1990 to 2021 varied widely between countries, with the
Maldives [125.23% (95% UI: 94.68-161.28)], Myanmar
[104.11% (95% UL 78.02—-133.16)], and Vietnam [95.03%
(95% UI: 70.01-118.06)] exhibiting the largest increases;
Italy [- 10.53% (95% UL —17.1- —5.29)], Mexico [—
1.93% (95% UL —7.84-2.72)], and New Zealand [~ 1.39%
(95% UL —14.34-10.98)] exhibited negative trends
(Fig. 2; Supplementary Table S1).

In 2021, the age-standardized prevalence rates of PCOS
ranged from 93.1 to 3978.9 cases per 100,000 women
among different countries. Countries with the great-
est prevalence rates were Italy [3978.9 (95% UI: 2823.1—
5523.3)], Japan [3104.7 (95% UI: 2244.2-4312.7)], and
New Zealand [2789.7 (95% UL 2008.7-3805.9)]; those
with the lowest were Albania [93.1 (95% UI: 61.5-141.7)],
Bosnia and Herzegovina [94 (95% UI: 61.5-144.2)], and
North Macedonia [94.6 (95% UL 61.6—144.2)]. Further-
more, a significant disparity was observed in the per-
centage alteration of age-standardized PCOS prevalence
between 1990 and 2021. The largest increases were in
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Table 1 Burden of PCOS, 1990-2021, by Global Burden of Disease study region
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Location Numbers (95% Ul) Age-standardized rate (per 100 000)(95% Ul)
1990 2021 Percentage change 1990 2021 Percentage
1990-2021 (%) change 1990-
2021 (%)
Global
Incidence  1,476,225.3(1,057,983.5,  2,301,505.6 559(51.62,60.11) 242(174,335) 30.7(22.1,424) 26.77 (23.87,29.7)
2,045,276.9) (1,655,989.2,
3,167,177.8)
Prevalence 36,651,157.2 69,473,2524 89.55 (85.03,94.22) 676.8 (485.5, 867.7(618.7,11953) 2821 (25.21,31.27)
(26,227,943.2, (49,531,420, 932.6)
50,603,929.8) 95,724,479.2)
DALYs 323,798.6 (144,342.1, 607,756.9 87.7 (82.87,92.43) 6(2.7,124) 7.6(34,15.9) 27.58(24.23,30.92)
675,926.8) (272,745.2,
1,268,607.2)
SDI region
Low SDI
Incidence  61881.6 (43355.6,87726) 205,458.3 232.02 (218.67,247.71) 99(7.2,13.9) 13.8(9.8,19.3) 38.67 (32.84,44.94)
(144,223.9,
291,379.8)
Prevalence 1,121,931 (784,807, 3,938,251.3 251.02 (236.82, 268.69) 25241784, 361.6(2553,509.8)  43.23(37.5,50.28)
1,611,4584) (2,745,129.9, 359.2)
5,589,751.2)
DALYs 9836.5(4213.8,20,814.4) 34,4252 249.97 (234.59, 268.42) 2.2(09,4.7) 3.1(14,66) 43.08 (36.76, 50.38)
(14,799.7,
72,773.1)
Low-middle SDI
Incidence  209,333.5 (148,000.1, 481,689 130.11 (121.91, 140.99) 144 (104, 20) 22.1(15.5,30.7) 53.18 (47.29,59.46)
293,837.3) (338,285.7,
670,310.3)
Prevalence 4,094,311.3(2,868,780.9, 12,1184054 195.98 (184.92, 209.49) 368.3 (2604, 5924 (413,831.8) 60.83 (54.5,68.32)
5,765,430.7) (8/434,181, 514.5)
17,027,257.3)
DALYs 36,511.8 (158114, 106,509.7 191.71 (180.2, 205.95) 33(14,68) 52(2.3,109) 59.32(53.04,67.07)
76,977.5) (46,6214,
223,924.9)
Middle SDI
Incidence  505,653.9 (359,588, 812,669 60.72 (54.21,68.04) 23.8(16.9,33.1)  37.2(26.2,51.8) 56.46 (50.38, 63.04)
703,114.3) (572,963.7,
1,126,099.7)
Prevalence 10,580,143.2 (7,410,905.3, 24,613,369.9 132.64 (123.22,142.88) 576.7 (404.4, 970.2 (687.2,1340.9) 68.24 (61.4,76.16)
14,674,450.8) (17,452,531.6, 798.9)
34,074,253.7)
DALYs 93,350.2 (41,377, 214,898.8 130.21 (120.7,140.81) 51(22,10.7) 8.5(3.8,17.8) 67.85 (61.12,75.67)
195,580.3) (95,592.6,
450,661.8)
High-middle SDI
Incidence  261,030.5 (187,118.7, 305,810 17.15 (12,65, 21.25) 242(173,335) 345(243,483) 4271 (38,47.09)
358,760.3) (216,061 4,
424,907.9)
Prevalence 7,047,030 (4,981,606.3, 11,180,894.9 58.66 (53.33,64.9) 621.7 (4393, 8775(616.7,12215) 41.15(36.51,45.95)
9,727,416.6) (7,874,794.9, 859.5)
15,590,881.4)
DALYs 61,793.6 (27,7186, 97,184.5 57.27 (51.09, 63.33) 54(24,11.3) 7.7 (34,16.1) 41.14 (36.19, 45.99)
128,454.5) (43,255.1,
205,403.8)
High SDI
Incidence  437,301.5(319,330.7, 494,212.2 13.01 (6.88,20.28) 58.8(43,81.4) 70.2 (52,95.3) 19.41(13.48,27.17)
606,631.9) (367,071.5,

670,948)
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Location Numbers (95% Ul) Age-standardized rate (per 100 000)(95% Ul)
1990 2021 Percentage change 1990 2021 Percentage
1990-2021 (%) change 1990-
2021 (%)
Prevalence 13,783,058.5 17,573919.8 27.5(21.32,36.14) 1479.8 (1075.7,  1720.7 (1270.5, 16.28 (10.89, 23.54)
(10,021,8094, (12,981,150.8, 2053.4) 2331.7)
19,223,038.3) 23,876,520.6)
DALYs 122,087.1 (55,3223, 154,3133 264 (20.26,34.33) 13.1(5.9,27.2) 15.2(7,31) 15.78 (10.54, 22.67)
254,195) (70,664.1,
314,967.1)
21 GBD region
Andean Latin America
Incidence 25,2509 (17,2945, 42,634.6 68.84 (55.92,84.57) 50(344,71) 64.7 (44.7,91.9) 29.35(19.52,42.37)
36,023.1) (29,4734,
60,429.4)
Prevalence 466,365.8 (322,494, 1,172,864.5 15149 (129.79, 175.33) 12304 (8509, 1662.5 (1148.2, 35.12 (24.02,47.98)
653,112.7) (808,337 4, 1717.8) 2338.2)
1,649,165.9)
DALYs 4055.9(1797.3,87484) 10,129.2 (44239, 149.74 (127.53,174.94) 10.7 (4.8, 23) 144 (6.3, 30) 3449 (22.66,48.5)
21,176.6)
Australasia
Incidence  15,948.7 (11,7455, 21,4929 34.76 (16.73,55.55) 85(62.2,112.1) 98.2 (70.4,1354) 15.5(0.97,33.08)
20,802.4) (15,427.9,
29,606.8)
Prevalence 444,239.3 (326,487 4, 701,618 (500,341, 57.94(38.59,81.58) 2049.9 (1505.7, 2387 (17084,3297.5) 16.44(2.35,33.44)
585,953.2) 974,913) 2710)
DALYs 3873.5(1763.7,8060.7) 6103.6 (2756.5, 57.57 (38.47,79.48) 17.9(8.1,37.2) 20.8(9.3,43) 16.39 (2.6,32.87)
12,632.8)
Caribbean
Incidence  9226.7 (6288.1,13042.8)  11,962.5 (8144.4, 29.65 (22.74,36.69) 222(152,313) 274(186,386) 2349 (17.6,30.26)
16,730.1)
Prevalence 222,432.4(149,139.1, 360,981.8 62.29 (53.64,71.43) 605.7 (408.2, 746.2 (506.3,1073.5) 23.2(16.95,29.75)
319,229.7) (245,137.3, 869.3)
520,033.5)
DALYs 1979.8 (867.3,4095.2) 3161.5(1381.5, 59.69 (50.73, 69) 54(23,11.1) 6.5(29,13.7) 21.99(15.17,28.53)
6647.6)
Central Asia
Incidence  5347.8 (3686.1, 7702.4) 8122.3 (5654.1, 51.88(40.1,63.3) 6.8 (4.7,9.7) 9.1(6.3,12.7) 34.83 (24.32,44.09)
11,355.5)
Prevalence 118817.9(79,820.2, 237,9589 100.27 (84.89,113.88) 175.7 (1184, 2405 (164.6,337.3)  36.84(26.9,46.84)
174,950) (163,368 4, 257.8)
333,464.7)
DALYs 1049.1 (438.1,2236.9) 20794 (886.9, 98.2 (82.36,113.87) 1.5(0.6,33) 2.1(09,4.5) 36.39 (26.18,47.74)
4469.5)
Central Europe
Incidence  4244.9 (2905.8,6223.9) 3175522211, —25.19(-32.84,-1646) 36(2553) 43(3,6.1) 20.88(9.32,33.99)
44471)
Prevalence 116,152 (76,721, 119,149.2 2.58 (—8.58,14.75) 91.9(60.8,137.8) 111.7(77,159.2) 21.52(8.7,35.59)
173,921.5) (82,0504,
168,514)
DALYs 1014.7 (425.9, 2088.9) 1032.7 (4429, 1.77 (- 9.68, 15.06) 0.8(03,1.7) 1(04,2) 21.11(8.12,36.15)
2156.6)
Central Latin America
Incidence  119,114.9 (81,948.2, 143,013.7 20.06 (15.38,25.42) 53.7(37,75.9) 57.2 (40, 80) 6.46 (2.69,10.37)
168,844.6) (100,629.4,

200,290.7)
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Location Numbers (95% Ul) Age-standardized rate (per 100 000)(95% Ul)
1990 2021 Percentage change 1990 2021 Percentage
1990-2021 (%) change 1990-
2021 (%)
Prevalence 2,295,522 (1,578,370.6, 4,072,957.2 77.43(70.23,84.75) 1382.5(952.5, 1518.7 (1063,2110.8) 9.85 (5.86, 14.43)
3,199,568.8) (2,852,240.6, 1915.8)
5,662,452.4)
DALYs 20,163.7 (9003.8,42,043)  35314.1 75.14 (66.72, 83.06) 12.1 (54, 25.3) 13.2(5.8,27.5) 8.99 (4.69,13.73)
(15,577.8,
73,735.7)
Central Sub-Saharan Africa
Incidence 6063 (42474, 8685.3) 23,8719 293.73 (259.69, 332.63) 8.8(6.3,124) 13(9.2,184) 482 (35.82,62.24
(16,637.7,33,976)
Prevalence 110,521.9 (76,168.2, 444,120.8 301.84 (267.24, 341.66) 226.9(157.8, 337.7(2333,4854)  48.83(36.5,63.04)
160,819.7) (305,191.6, 329.5)
640,542)
DALYs 958.3 (406.3,1975.2) 3861.9 (1673.7, 303.01(261.05, 353.15) 19(0.8,4.1) 29(13,6) 49.6 (34.85,67.72)
7930.5)
East Asia
Incidence  218,485.8 (154,343.7, 268,458.5 22.87(10.26,35.34) 156(11.1,21.8)  273(19.2,384) 75.02 (62.37,86.34)
301,132.9) (190,157.1,
373,877.4)
Prevalence 5,607,180.9 (3,957,250.2,  10,490,358.5 87.09 (75.09,98.72) 408.1 (290, 740.8 (519.6,1039.3) 81.5(70.23,93.05)
7,863,221.6) (7,423,407.5, 572.2)
14,808,757.1)
DALYs 48,2259 (20,818.6, 89,9914 86.6 (74.68,98.29) 35(15,73) 6.4 (2.8,13.2) 82.86 (71.06, 94.3)
100,143) (39,4418,
185,701.9)
Eastern Europe
Incidence  83283(5913.3,11,639.2) 7596.1 (5457.5, —879(—135,-438) 42(3,59) 53(3.7,7.5) 25.78 (19.64,31.1)
10,592.6)
Prevalence 237,422.1(160,523.3, 265,678.7 11.9(6.13,16.8) 103.8 (70,149.6) 1324 (91.2,190.5) 2748 (21,33.15)
339,244.5) (185,374.4,
381,763)
DALYs 2097.7 (868.6, 4466.8) 2323.7 (970, 10.77 (4.82,17.26) 0.9(04,2) 1.2(0.5,2.5) 27.16 (20.16, 34.26)
4890.4)
Eastern Sub-Saharan Africa
Incidence 25,902 (18,214,36,986.2)  76,605.1 195.75 (184.89, 208.9) 104 (7.5,14.6) 13.1(9.3,184) 25.75 (20.85,30.88)
(53,945.1,
108,540.5)
Prevalence 448,071 (310,256.9, 1,438,942.4 221.14(209.9, 235.3) 266.9(188.2, 342.7 (242, 486.2) 28.38(23.73,34.2)
646,236.2) (1,001,296.8, 383.1)
2,063,339.5)
DALYs 3903.3 (1645.1,8198.6) 12,497.1 (5380.7, 220.17 (206.43, 236.52) 2.3(1,4.9) 3(1.3,6.2) 2827 (22.86,34.73)
26,310.2)
High-income Asia Pacific
Incidence  158,931.2 (111,210, 107,170.5 —3257(—3581,-2832) 94(66.9,131) 109.2 (77.9,153.9) 16.15(9.46, 22.97)
226,424.2) (75,693.7,
152,114.3)
Prevalence 4,402,355.4(3,172,199.1,  4,104,982.7 —-6.75(—12.08,—-1.5) 2341.7 (1690.8, 25449 (1836.1, 8.68 (3.25, 14.63)
6,106,156.6) (2,922,772.6, 3246.4) 3551.3)
5,775,182.1)
DALYs 38,274.5 (16,9304, 35,520.5 —72(—1248,-208) 204 (9,41.1) 22.2(10.1,45.2) 8.61(3.18,14.44)
77,128.8) (16,037.3,
72,064.2)
High-income North America
Incidence  134,112.7 (94,940.5, 2034135 51.67 (33.11,83.31) 58.1(409,813) 73.2(544,96.6) 2596 (10.83,51.64)
187,144.2) (150,004.6,

271,137.8)
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Location Numbers (95% Ul) Age-standardized rate (per 100 000)(95% Ul)
1990 2021 Percentage change 1990 2021 Percentage
1990-2021 (%) change 1990-
2021 (%)
Prevalence 4,469,583.7 (3,157,929.6, 6,362,238.3 4235 (25.45,68.36) 1483.6 (1046.5,  1855.7 (1382.3, 25.09 (1041, 47.53)
6,274,672.9) (4,742,961.9, 2088.2) 2426.4)
8,324,162.2)
DALYs 39,976.1 (17,688.8, 56,162.2 40.49 (24.03, 65.39) 13.3(5.9,27.3) 164 (7.6,33.3) 23.85(9.45,45.29)
82,638.3) (25,7183,
113,710.2)
North Africa and Middle East
Incidence  128,593.5(88,937.3, 2424271 88.52 (79.82,98.46) 28.7(20.1,406) 373(263,52.8) 29.73 (23.43,35.91)
183,308.6) (171,058.1,
342,784.6)
Prevalence 2,463,301.1(1,707,181.3, 6,673,431.5 17091 (157.81, 185) 7543 (523, 990.2 (693.3,1399.1) 31.28(24.31,37.86)
3,501,8134) (4,672,056.3, 1071.5)
9,434,543.5)
DALYs 22,386.5(9812.9, 59,1163 164.07 (148.49, 178.24) 6.8 (3,14.3) 8.8(3.9,187) 29.13 (21.62, 36.66)
47,102.6) (26,476.8,
125,706.8)
Oceania
Incidence  2013.1(1401.2, 2847) 53009 (3692.1, 163.31(136.75, 185.25) 238(16.7,335)  329(23,46.3) 38.56 (25.1,50.15)
7439.8)
Prevalence 40,226.7 (27,505, 124,484.3 209.46 (178.55, 236.12) 621.1 (428.1, 870.3 (605, 1243.3) 40.12 (26.55, 52.1)
56,891.6) (86,570.2, 873.4)
177,516.4)
DALYs 352.2(160.6, 738.9) 10835 (471.3, 207.65 (175.84, 238.86) 54(25,113) 76(3.3,15.9) 39.8 (26.15,52.32)
2285.6)
South Asia
Incidence  162,363.3(116,293.1, 416,2584 156.37 (142.93, 175.38) 12.2(838,16.8) 203 (14.4,28.1) 66.1 (56.5,77.13)
226,382.7) (299,377 4,
573,874.2)
Prevalence 3,294,301.2 (2,344,772, 11,291,117.1 24275 (222.38,269.54) 309.1 (2224, 557.8(392.8,781) 80.44 (69.61,94.73)
4,593,824.8) (7,950,085.9, 429.6)
15,832,639.8)
DALYs 29,342.1 (12,824.1, 98,946.9 237.22(215.88,262.7) 2.7(1.2,5.8) 49(2.1,10.2) 7854 (67.27,91.55)
62,333.8) (43,231.5,
207,059.2)
Southeast Asia
Incidence  174,333.2 (122,499, 357,262.3 104.93 (91.28,118.81) 29.3(20.6,408) 53.6(37.9,74.9) 82.8(69.3,97.25)
243,431.4) (254,498.6,
495,461.4)
Prevalence 3,682,948.8(2,589,198.8, 10,520,027.7 185.64 (166.63, 205.02) 773.1 (546.2, 1404.1 (984.5, 81.61 (68.92,94.86)
5,201,509.9) (7,378,813.9, 1094.3) 1974.7)
14,809,823.5)
DALYs 32,853.8 (14,429.1, 92,605.7 (41,149, 181.87 (162.32,202.42) 6.9 (3, 14) 124 (5.5,25.5) 80.53 (6847, 93.64)
66,791.8) 191,024.1)
Southern Latin America
Incidence  12,429.8 (8602.2, 21,5744 73.57 (59.28,90.52) 233(16.1,333) 36.6(25.9,524) 57.18 (43.87,72.8)
17,727.2) (15,329.6,30,970)
Prevalence 296,321.5 (204,840.7, 667,604.8 1253 (107.55, 146.54) 600.5 (416.5, 950.5 (6664, 1360.4)  58.28 (46.09, 72.93)
431,020.1) (469,021.5, 874.7)
956,761.4)
DALYs 2627.8(1179.4,5421.3) 5893.5 (25748, 124.27 (104.79, 146.08) 53(24,11) 84 (3.7,174) 58.03(44.42,74.12)
12,247.5)
Southern Sub-Saharan Africa
Incidence  11,799.7 (8261, 16,787.8)  18,377.8 55.75 (48.83,64.41) 172(12.1,24.3)  21(14.7,29.8) 22.06 (16.26,27.85)

(12,8884, 26,038)
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Location Numbers (95% Ul) Age-standardized rate (per 100 000)(95% Ul)
1990 2021 Percentage change 1990 2021 Percentage
1990-2021 (%) change 1990-
2021 (%)
Prevalence 232,808.6 (160,575, 480,389.6 106.35 (96.18, 116.82) 4492 (3103, 551.2(3773,7792)  22.7(17.12,2922)
334,631.4) (328,945.2, 643.1)
679,589.3)
DALYs 2047.4 (881.8,4435.2) 4157.7 (1795.1, 103.07 (92.15,114.77) 39(1.7,85) 4.8(2.1,10) 21.67 (15.51,28.58)
8746)
Tropical Latin America
Incidence  22,284.6 (15,199.8, 23,769.1 6.66 (—0.26, 13.5) 11.7(8,16.7) 123(84,17.2) 5(0.43,10.38)
32,004) (16,6114,
32,960.1)
Prevalence 448,844.2 (304,409, 7464717 66.31(57.21,75.3) 283.9(192.7, 3082(2119,4389) 856 (3.54, 14.09)
647,659.2) (514,677, 407.2)
1,057,462.8)
DALYs 4011.1 (1701.1,8427.3) 6557.7 (2825.1, 6349 (54.8,72.88) 25(1.1,53) 27(1.2,57) 748 (2.5,13.07)

Western Europe

Incidence  206,740.9 (146,330.9,
286,172.1)

Prevalence 6,815,142.5 (4,796,290.8,
9,455,180.2)

DALYs 60,788.9 (27,584.9,
126,652.6)

Western Sub-Saharan Africa

24,7103 (17,219.7,
35,159.5)

Incidence

Prevalence 438,598.3 (307,139.7,

633,877.8)
DALYs 3816.2 (1629, 8015.4)
Age group (years)
15-19
Incidence  699,967.4 (431,670.5,
1,111,989.7)
Prevalence 4,919,456.3 (3,335,366.3,
7,017,527.9)
DALYs 44,339.7 (19,608.2,
93,893.4)
20-24
Incidence 41,8114 (17,4879,
99,989.8)
Prevalence 6,348,599.6 (4,514,5124,
8,839,642.9)
DALYs 58,564.1 (26,0504,

122,606.2)

13,831)

206,192.2
(145,653.5,
286,689.1)

74559293
(5,232,2594,
10,460,556.8)

66,041.5
(29,8572,
136,985.1)

92,826.2
(65,2265,
132,560.9)

1,741,9454
(1,209,889.2,
2,493,010.7)

15,176.8 (6521.5,
32,235.9)

1,056,349.2
(659,123.1,
1,642,603.1)

7,663,403.4
(5,183,309.6,
10,971,947.3)

68,812.1
(30,360.1,
145,846.7)

50,237.3
(20,473.9,
124,736.4)

10,146,098.6
(7,311,8684,
13,931,506)
93,1514

(41,704.7,
193,793.4)

-0.27(=3.7,277)

94 (5.38,13.39)

864 (4.31,1251)

27566 (259.12,296.05)

297.16 (279.57,319.43)

297.69 (279.03, 324.49)

5091 (45.07,56.21)

55.78(51.38,61.25)

55.19 (49.87,61.89)

20.15(13.68, 27.16)

59.82 (5545, 64.43)

59.06 (53.75, 64.23)

69.9 (49.2,97.8)

17516 (12338,
2431.9)

15.6(7.1,32.5)

10.3 (7.4, 14.4)

2523 (1777,
360.9)

2.2(09,4.6)

134.8 (83.1,
214.1)

947.1 (642.1,
1351)

8.5(3.8,18.1)

8.5(3.6,20.3)

1290.1 (9174,
1796.4)

11.9(5.3,24.9)

75.2(53.1,105)
1944.3 (1361.7,

2726.7)

17.3(7.8,35.9)

14.2 (10.1, 20)

378 (265.9,537)

33(14,6.9)

169.3 (105.6, 263.2)
1228.1 (830.7,
1758.4)

11(49,234)

84 (34,209

1699.1 (1224.4,2333)

15.6(7,32.5)

7.56 (3.65,10.89)

11(7.06, 14.84)

10.93 (6.72, 14.96)

37.15(30.95,44.42)

49.81 (43,5843)

50.04 (42.93,60.11)

25.63 (20.76,30.03)

29.67 (26.02,34.23)

29.19 (24.75,34.76)

—0.99 (- 6.32,479)

31.7(28.1,35.5)

31.07 (26.69, 35.33)
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Location Numbers (95% Ul) Age-standardized rate (per 100 000)(95% Ul)
1990 2021 Percentage change 1990 2021 Percentage
1990-2021 (%) change 1990-
2021 (%)
25-29
Incidence  21,729.7 (11,2408, 29,014.2 33.52(28.55,39.68) 49(25,89) 49(25,9.2) 045 (- 3.29,5.09)
39,286.3) (14,775.6,
53,887.6)
Prevalence 6,031,387.2(4,318569.1, 10422,751.7 72.81(68.01,7857) 1362.7 (9757, 1771.5(1272,2457.1)  30.01 (264, 34.34)
8,444,653.6) (7,483,904, 1907.9)
14,456,356.8)
DALYs 54,546.1 (23,758.2, 93,527.1 7146 (65.44,77.97) 12.3(54,25.5) 159 (7,32.6) 29 (24.47,33.89)
113,009.4) (41,1775,
191,945.3)
30-34
Incidence  10,641.3 (4804.8, 17,1738 (78474, 6139 (56.05,66.33) 28(1.2,44) 2.8(1.3,46) 29(-05,6.05)
17,088.4) 27,563.5)
Prevalence 5,370,351.6(3,850,9983, 10,763,002.8 10042 (95.02,106.81) 13934 (999.2, 1780.5 (12758, 27.79 (24.35,31.86)
7/479,002.5) (7,711,792.5, 1940.5) 2476.2)
14,968,296)
DALYs 47,000.7 (20,894.2, 93,268.5 9844 (91.98, 106.01) 12.2(54,262) 154 (6.8,32.9) 26.53 (2241,31.35)
100,837.7) (41,091.2,
198,717.1)
35-39
Incidence 73959 (3376.8,12,017.7) 12,015 (5526.7, 6245 (57.29,67.49) 21(1,34) 2.1(1,35) 203 (=1.22,5.19)
19,695)
Prevalence 4,926,6653 (3,515,124.3,  10,125,830.5 105.53 (99.98, 111.43) 13986 (997.9, 18054 (1281.9, 29.08 (25.6,32.79)
6,836,122.2) (7,189,684, 1940.7) 2510.1)
14,078,426.7)
DALYs 42,1929 (18,6121, 86,164.3 104.22 (98.29,111.16) 12(53,25) 154 (6.8,32.3) 28.25(24.53,32.62)
88,156) (38,070.1,
181,214.5)
40-44
Incidence  3833.7 (1587.5,6609.9) 6926.8 (28824, 80.68 (74.9, 87.04) 1.3(06,2.3) 14(06,24) 347(0.16,7.11)
11,912.9)
Prevalence 4,264,970.2(3,079,6925, 9,147,146.3 114.47 (108.54, 120.26) 1488.7 (1075, 1828.5 (13083, 22.82 (1943, 26.14)
5,936,549.8) (6,544,589.1, 2072.2) 2540.1)
12,706,765.1)
DALYs 36,2925 (16,202.1, 77,5151 113.58 (107.08, 119.28) 12.7 (5.7, 26.5) 15.5(6.9,32.3) 22.31(18.59, 25.58)
75,930) (34,4964,
161,821.6)
45-49
Incidence  1574.1 (335.1,3224.8) 3358 (707.3, 113.33 (10047, 121.99) 0.7 (0.1,1.4) 0.7 (0.1,1.4) 4.61(-1.7,8.86)
6847.4)
Prevalence 2,945,077.9(2,115,796.3,  7,499,319.7 154.64 (148.12,161.47) 12684 (911.2, 1583.8 (1143.5, 2487 (21.67,2822)
4,066,634.4) (5414,709.8, 1751.4) 2193.2)
10,384,919.5)
DALYs 25,0084 (11,280.9, 63,606.7 154.34 (147.24,161.54) 10.8 (4.9, 21.6) 134 (6.1, 26.8) 2472 (21.24,28.25)
50,070.8) (28,676.8,
126,845.9)

The table shows incident cases, prevalent cases, and Disability-Adjusted Life Years (DALYs) owing to PCOS in 1990 and 2021, and the percentage change, from 1990
to 2021, in the age-standardized rates (ASRs) per 100,000 women (generated from data available from http://ghdx.healthdata.org/gbd-results-tool).Ul, uncertainty

intervals

Myanmar [108.01% (95% UI: 80.46-137.42)], Equato-
rial Guinea [97.11% (95% UI: 73.89-133.94)] and Thai-
land [96.44% (95% UI: 73.39-123)]; negative trends were

noted in Italy [— 6.52% (95% UL —13.08- —1.05)] and
New Zealand [— 0.82% (95% UI: —13.79 —10.35)] (Fig. 2;
Supplementary Table S1).
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Fig. 1 Burden of PCOS from 1990 to 2021. a Numbers from 1990 to 2021. b Age-standardized rate from 1990 to 2021 (generated from data
available from http://ghdx.healthdata.org/gbd-results-tool). DALYs, disability-adjusted life years

In 2021, the greatest age-standardized PCOS DALY
rates were in Italy [35.1 (95% UI: 15.8-74.9)], Japan
[27 (95% UI: 12.3-54.9)], and New Zealand [24.3 (95%
UL 11.1-50.6)]; Bosnia and Herzegovina [0.8 (95% UL
0.3-1.8)], North Macedonia [0.8 (95% UI: 0.4—1.7)], and
Albania [0.8 (95% UI: 0.3—1.8)] had the lowest rates. The
percentage change for age-standardized PCOS DALY
rates from 1990 to 2021 similarly varied by country.
The largest increases were in Myanmar [108.27% (95%
UL 81.45-138.62)], Equatorial Guinea [97.49% (95% UTI:
70.58-141.74)], and Thailand [92.4% (95% UL 68.81—
121.15)]; Italy [~ 5.69% (95% UL —12.63-0.36)], New
Zealand [— 0.74% (95% UI: —12.75-10.31)], and Mexico
[—0.73% (95% UI: —6.76-5.12)] exhibited negative trends
(Fig. 2; Supplementary Table S1).

PCOS burden by SDI

In 2021, high SDI regions exhibited the greatest age-
standardized incidence [70.2 (95% UL 52-95.3)], preva-
lence [1720.7 (95% UI: 1270.5-2331.7)], and DALY [15.2
(95% UI: 7-31)] rates for PCOS, while low SDI regions
exhibited the lowest age-standardized incidence [13.8
(95% UL 9.8-19.3)], prevalence [361.6 (95% UI: 255.3—
509.8)], and DALY [3.1 (95% UI: 1.4—6.6)] rates for PCOS.
Increasing trends were noted in all regions (Table 1).

At the district level, a nonlinear association between
SDI and age-standardized incidence, prevalence, and
DALY rates for PCOS from 1990 to 2021 were noted,
with age-standardized rates greatest at an SDI of approxi-
mately 0.9, indicating that a higher SDI associated with
greater age-standardized incidence, prevalence, and
DALY rates for PCOS (Fig. 3).

Age patterns

In 2021, the greatest rate of age-standardized incidence
for PCOS was observed in the 15-19 age group [169.3
(95% UL 105.6—-263.2)]; the lowest was observed in the
45-49 age group [0.7 (95% UI: 0.1-1.4)]. In 2021, the
40-44 age group [1828.5 (95% UL 1308.3-2540.1)] had
the highest age-standardized prevalence, while the 15-19
age group [1228.1 (95% UI: 830.7-1758.4)] had the low-
est. In 2021, the highest rate of age-standardized DALYs
was in the 25-29 age group [15.9 (95% UI: 7-32.6)], while
the lowest was in the 15-19 age group [11 (95% UI: 4.9—
23.4)] (Table 1, Fig. 4).

The greatest increase in PCOS age-standardized inci-
dence from 1990 to 2021 was in the 15-19 age group
[25.63% (95% UL 20.76-30.03)]; the smallest increase
was in the 20-24 age group [— 0.99% (95% UI: —6.32—
4.79)]. In addition, the age group with the largest increase
in rates of age-standardized prevalence and DALYs for
PCOS from 1990 to 2021 was the 20—24 age group [prev-
alence: 31.7% (95% UI: 28.1-35.5); DALYs: 31.07% (95%
UL 26.69-35.33)]; the 40—44 age group exhibited the
smallest increase [prevalence: 22.82% (95% UL 19.43—
26.14); DALYs: 22.31% (95% UI: 18.59-25.58)] (Table 1,
Fig. 4).

Discussion

This study presents a thorough and updated analysis of
PCOS prevalence on global, regional, and national scales
spanning more than three decades. In 2021, the world-
wide incidence, prevalence, and associated DALY rates
for PCOS stood at 2.3 million, 69.47 million, and 610,000,
respectively. The global age-standardized incidence,


http://ghdx.healthdata.org/gbd-results-tool

Lin et al. Reproductive Health (2025) 22:86 Page 11 of 17

Age-standardized incidence rate
(per 100 000 population)

<71
7110<12.36
12.36 0 <14.78
147810 <216
21610<33.15
33.1510<39.82
30.82t0 <45.84
45.84 10 <59.28
59.28t0 <66.9
66.9t0 <158
NA

Age-standardized prevalence rate
(per 100 000 population)

<1818

181.8t0 <317.6
317.6to <384.14
384.14 to <577.02
577.02 to <841.05
841.05 to <1028.3
1028.3 to <1160.36
1160.36 to <1454.28
1454.28 to <1743.53
1743.53 to <3978.9
NA

Age-standardized DALYs rate
(per 100 000 population)

<1.59

1.59t0 <2.76

27610 <3.39

3.39 o <5.02

5.02t0<7.4

7.410<9.08

9.08t0 <10.21

10.21t0 <12.76

12.76 t0 <15.57

15.57 to <35.1

NA

Fig. 2 Age-standardized burden of PCOS in 2021, by 204 countries and territories. a World map of ASIR for PCOS. b World map of ASPR for PCOS. ¢
World map of ASDR for PCOS (generated from data available from http://ghdx.healthdata.org/gbd-results-tool).DALYs, disability-adjusted life years;
ASIR, age-standardized incidence rate; ASPR, age-standardized prevalence rate; ASDR, age-standardized rate of DALYs
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prevalence, and DALY rates exhibited an increase from
1990 to 2021 by 26.77, 28.21, and 27.58%, respectively.
Our findings underscore the increasing prevalence of
PCOS on global, regional, and national scales, revealing
notable variations across different age groups and SDI
regions. The highest prevalence of PCOS was observed in
high SDI regions, contrasting with lower rates in regions
with low SDI. The high-income Asia Pacific exhibited
the greatest age-standardized prevalence rates, whereas
Central Europe exhibited the lowest. Italy exhibited the
greatest disease burden for PCOS in 2021, and there has
indeed been a concerning upward trend in disease bur-
den in Italy over the past 32 years. Importantly, from
1990 to 2021, the incidence, prevalence, and DALY rates
for PCOS exhibited a marked increase across most age
brackets, but particularly among the younger population.
The marked increase in global PCOS prevalence from
1990 to 2021 is a concerning trend that necessitates
further study. Various factors likely contributed to this
increase, including changes in the diagnostic criteria for
this condition. The 1990 National Institutes of Health
(NIH) criteria established the initial formal diagnostic
guidelines for clinically identifying PCOS, mandating
the presence of oligoovulation and hyperandrogenism.
The introduction of the 2003 Rotterdam criteria [17]
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broadened diagnostic possibilities by incorporating
polycystic ovarian morphology (PCOM) as a necessary
characteristic while requiring the presence of 2 out of 3
criteria for PCOS diagnosis (i.e. irregular or absent ovu-
lation; clinical or biochemical signs of hyperandrogen-
ism; evidence of PCOM on ultrasound exam). As of 2018,
collaboration among an Australian academic group, the
American Society for Reproductive Medicine (ASRM),
and the European Society of Human Reproduction and
Embryology (ESHRE) [1] has advocated for continued
clinical use of the 2003 Rotterdam criteria for diagnosis
of adult patients, emphasizing a progressive approach
based on clinical symptoms. Expanded diagnostic criteria
and enhanced imaging capabilities have led to a substan-
tial increase in PCOS diagnosis among women of repro-
ductive age, rising from a range of 4%-8% to 21% [18].
Importantly, PCOS is recognized as a heritable condition,
yet also multifactorial in etiology [19]. Emerging evi-
dence suggests that susceptibility to PCOS is influenced
not solely by genetic factors but also epigenetic modi-
fications and developmental influences [20, 21]; such
variables have likely contributed to the escalating preva-
lence of PCOS. Furthermore, environmental factors are
understood to have contributed to the increase in PCOS
incidence. Environmental exposure to perfluoroalkyl
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Fig. 4 Age-standardized burden of PCOS in 2021, by age pattern (generated from data available from http://ghdx.healthdata.org/gbd-results-tool)
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substances (PFAS), polyfluoroalkyl substances (PFAS)
[22, 23], and toxic metals (Pb, Hg, As, Ba, and Cd) [24]
was reported to increase risk of developing PCOS.

The SDI of a region closely associates with popula-
tion social development status and health outcomes for
a given population. This parameter also serves as a com-
posite measure, reflecting a delayed distribution of per
capita income, average years of schooling, and total fertil-
ity rate among individuals less than 25 years old. PCOS
affects 8—13% of women [1], resulting in over $8 billion in
annual healthcare expenditures within the United States
[25]. Geographic variations in PCOS phenotypes have
been documented, with a higher incidence of PCOS-
related hypertrichosis typically observed in high-income
countries (e.g. Europe and North America) compared
to the Asian region, and a lower incidence in East Asia
[26-28]. Another study indicated comparable PCOS
prevalence in high-income Europe and the United States,
although the incidence of PCOS phenotype A was greater
in the United States [29]. Our study revealed a higher
PCOS burden in areas with a high SDI, which aligns with
prior research [12]. This may be partially attributed to
the prevalence of Western diets, obesity, insulin resist-
ance, and metabolic disorders in developed countries.
Furthermore, developed regions benefit from advanced
medical technology, comprehensive health education,
and improved access to medical resources, collectively
contributing to a relatively high PCOS burden [29]. Con-
versely, the lower incidence of PCOS in countries with
low SDI may reflect significant deficiencies in disease
diagnosis, prevention, and health education within these
regions [30]. To effectively address these health dispari-
ties, targeted policies and strategic allocation of medical
resources are essential for regions with varying develop-
ment levels.

The 2021 PCOS burden exhibited significant variation
across geographic regions evaluated in the GBD 2021
study. The high-income Asia Pacific region exhibited the
greatest age-standardized rates of PCOS, whereas Cen-
tral Europe exhibited the lowest. An earlier meta-analysis
[31] revealed varying accuracy in ultrasound diagnosis
of PCOS among Asian, European, and North American
studies, suggesting differences in age, BMI, and diagnos-
tic criteria clinically utilized in these regions.

Although Italy carried the greatest PCOS disease bur-
den in 2021, the disease burden decreased in the coun-
try over the past 32 years. The risk of diabetes for women
with PCOS was found to resemble that of individuals
otherwise at high risk for diabetes [32, 33]. A study in
Sicily [34] revealed the prevalence rates of obesity, meta-
bolic syndrome, diabetes mellitus, dysglycemia, and dys-
lipidemia to be 6.6, 6.6, 2.1, 13.1, and 60%, respectively.
Furthermore, certain intronic variants of the NR3 C1
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gene (rs10482672 and rs11749561) [35] as well as a his-
tory of growth hormone deficiency [36] have been linked
to increased PCOS prevalence. Interestingly, our findings
noted a marked decline in PCOS disease burden in Italy.
Italy’s health system, ranked second in the World Health
Report 2000, as well as its efficiency [37] and greater
adherence to the Mediterranean diet among the popu-
lace [38, 39], likely play crucial roles in mitigating Italy’s
national PCOS disease burden.

Here, we found increases in incidence, prevalence, and
DALY rates for PCOS from 1990 to 2021 across various
patient age groups, with the greatest increase among
individuals aged 15-19 years. These findings align with
those recently reported in an American study [40]. The
challenges associated with diagnosing PCOS during ado-
lescence stem from the overlap of diagnostic criteria with
physiological changes seen in young individuals [41]. The
updated International Evidence-Based Guidelines for
PCOS Evaluation and Management have been instru-
mental in enhancing diagnostic precision and reducing
instances of erroneous diagnosis [42, 43]. Importantly,
obesity is prevalent among PCOS patients, with over
21.9% of adolescent PCOS cases also exhibiting dysglyce-
mia [44]. Research has indicated that childhood obesity
and adipose tissue dysfunction serve as early indicators
of PCOS risk in later life [45]. Furthermore, the increased
prevalence of obesity and abnormal glucose metabolism
contribute to a diagnosis of early onset PCOS.

The COVID-19 pandemic has significantly impacted
global health, and our research aims to elucidate the
potential effects of the pandemic on the global burden
of PCOS, a condition with multifaceted implications.
Initially, from a mechanistic standpoint, PCOS and
COVID-19 share common pathogenic and genetic fea-
tures [46—48], potentially linked to comorbidities such as
obesity, insulin resistance, hyperandrogenemia, and car-
diovascular disease [49-52]. A bidirectional Mendelian
randomization study has corroborated this association.
However, the precise pathophysiological mechanisms
underlying this relationship remain unclear [53]. Sec-
ondly, COVID-19 may represent a competing risk for
PCOS [50], as fatalities from COVID-19 could preclude
PCOS diagnosis or reporting. Thirdly, the manage-
ment of PCOS requires a multidisciplinary approach
to health care, but the COVID-19 pandemic and isola-
tion restrictions have affected access to and delivery of
health care [54], and some PCOS patients have voluntar-
ily reduced their access to health services to reduce co-
exposure, compared to their PCOS-related symptoms
[55]. COVID-19 related health conditions are even more
important, which may affect PCOS-related data collec-
tion systems in different countries.
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In this study, we analyzed a comprehensive dataset
spanning 32 years as well as various facets of relevant to
global, regional, and national impact of PCOS on patient
groups. Several limitations should be noted. Firstly, data
on PCOS risk factors were unavailable, and our analy-
sis predominantly focused on describing trends relevant
to PCOS burden rather than elucidation of potential
causative factors for the condition. Secondly, the poten-
tial misdiagnosis, missed diagnosis and documentation
loss due to low medical performance in underdeveloped
countries led to the underestimation of PCOS cases in
GBD. Thirdly, the dynamic nature of PCOS diagnostic
criteria may have introduced inconsistencies in deter-
mining PCOS prevalence rates [18]. Finally, the hyster-
esis property of GBD for that the present estimates were
calculated using the past trends and covariates, should be
noted. Consequently, augmented international collabo-
ration, widespread dissemination of diagnostic criteria
within resource-limited settings, and the implementation
of robust health data collection strategies, particularly at
the national level, could collectively facilitate more pre-
cise estimations of disease burden.

Conclusion

Our analysis indicates a substantial escalation in the
global burden of PCOS over the past 32 years, marked by
increases in incidence, prevalence, and DALYs, thereby
amplifying its impact on global health. Significant vari-
ations were noted across age cohorts and SDI regions,
with a particularly pronounced burden observed in
younger populations and high-SDI regions. Further-
more, our investigation revealed the potential influence
of the COVID-19 pandemic on the global PCOS burden.
Our study have augmented the comprehension of PCOS
epidemiology, thereby underscoring the imperative for
further exploration of the etiological underpinnings of
PCOS and the development of novel therapeutic inter-
ventions, alongside the judicious allocation of healthcare
resources. These recommendations are poised to inform
subsequent research endeavors and facilitate the ongoing
advancement of this domain.
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