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National and regional trends in the prevalence  
of polycystic ovary syndrome since 1990 within Europe: 
the modeled estimates from the Global Burden  
of Disease Study 2016 

Tomasz Miazgowski1, Ira Martopullo2, Justyna Widecka3, Bartosz Miazgowski4,5, Agnieszka Brodowska6

A b s t r a c t

Introduction: The exact prevalence of polycystic ovary syndrome (PCOS) is dif-
ficult to assess due to the clinical heterogeneity of this condition, the lack 
of a universal definition as well as the lack of studies comparing differences 
within and between ethnic groups across geographical regions.
Material and methods: Using a modeling approach, we analyzed the data from 
Global Burden of Disease Study 2016 and extracted the national and region-
al estimates on PCOS prevalence since 1990 in females aged 15–49 years by 
country and three major European regions: Western, Central, and Eastern.
Results: The average prevalence of PCOS in Europe was 276.4 cases per 100,000 
(95% uncertainty interval (UI): 207.8–363.2). The estimates varied markedly 
across countries and regions, with the highest rates per 100,000 in the Czech 
Republic (460.6) and the lowest in Sweden (34.10); other Nordic countries, 
Germany, and the UK had relatively low rates as well. The rates in Central 
and Eastern Europe were more than three times higher than those in Western 
countries. They were comparable among Eastern countries, ranging from 406.4 
in Lithuania to 443.1 in Russia. Within Central Europe, PCOS prevalence was 
lowest in Turkey and Albania, while in the majority of the remaining countries, 
the prevalence ranged between 420 and 440 per 100,000. Between 1990 and 
2016, the rates across European regions were relatively stable.
Conclusions: We found highly variable national and regional prevalence of 
PCOS among European females. Our estimates encourage the search at the 
population level for new environmental and genetic determinants of PCOS. 

Key words: gynecological conditions, polycystic ovary syndrome, women’s 
health. 

Introduction

Polycystic ovary syndrome (PCOS) is one of the most common endo-
crine disorders in women of reproductive age. Although the exact causes 
of PCOS are poorly understood, it is generally believed that the genetic 
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background [1] exacerbated by lifestyle and envi-
ronmental factors [2, 3] may indicate an individ-
ual’s predisposition to the development of this 
disorder. PCOS predominantly affects overweight/
obese women and is frequently associated with 
metabolic syndrome and increased risk for infer-
tility, cardiovascular disease, and endometrial can-
cer [4]. The exact worldwide PCOS prevalence is 
difficult to assess in epidemiological studies due 
to the clinical heterogeneity of this condition, the 
possible influence of age and ethnicity, the lack of 
a universal definition for PCOS, as well as the lack 
of studies comparing differences within and be-
tween ethnic groups across geographical regions. 
Currently, three groups have recommended the 
diagnostic criteria for PCOS [5–7]. Although there 
are certain consistencies among these criteria, 
some important differences exist which make the 
comparison of epidemiological studies on PCOS 
difficult [8]. Indeed, various studies have reported 
a worldwide prevalence of PCOS that ranges wide-
ly from 2% to 26% [9] depending on population, 
sample size, body mass index, and the diagnostic 
criteria. In the majority of European countries, the 
rates of PCOS are unknown. In some Western Eu-
ropean countries the rates of PCOS determined in 
limited samples have ranged from 2.3% to 28% 
[10–14]. These data suggest possible geo-epidemi-
ologic determinants for this condition.

The aim of the study was to provide the mod-
eled estimates for trends in PCOS prevalence 
since 1990 in Europe. For this purpose, we ana-
lyzed the data from the Global Burden of Disease, 
Injuries and Risk Factors (GBD) Study 2016 [15] 
and extracted the national and regional estimates 
on PCOS prevalence in European females aged 
15–49 years.

Material and methods

The GBD Study, funded by the Bill & Melinda 
Gates Foundation, is the largest systematic ap-
proach to describe the global distribution of a wide 
spectrum of major diseases, injuries, and health 
risk factors. This approach was designed to opti-
mize the comparability of data collected by varying 
methods and sources or based on different case 
definitions as well as to find a  consistent set of 
estimates between data for prevalence, incidence, 
and other measures. The GBD Study uses the 
health data collected from vital records, registries, 
censuses, health surveys, demographic surveil-
lances, scientific research, administrative reports, 
and many other sources. They are then fed into al-
gorithms that generate disease burden estimates. 
In the GBD Study, data for non-fatal outcomes for 
a  disease are analyzed using the Bayesian me-
ta-regression tool DisMod-MR 2.1 [16], which en-
sures consistency of epidemiological parameters 

for the conditions studied. Using the standard 
GBD results tool [17], from the GBD 2016 estimates 
we obtained the estimates for prevalence rates of 
PCOS for European females aged 15–49 years be-
tween 1990 and 2016. This tool provides access 
to a complete set of age and gender-specific es-
timates of burden across a wide range of causes. 
We analyzed the prevalence rates by country and 
three major European regions: Western (WE), Cen-
tral (CE), and Eastern (EE). The WE region includ-
ed Andorra, Austria, Belgium, Denmark, Finland, 
France, Germany, Greece, Iceland, Italy, Ireland, 
Luxembourg, Malta, the Netherlands, Norway, Por-
tugal, Spain, Sweden, Switzerland, and the United 
Kingdom; CE included Albania, Bosnia and Her-
zegovina, Bulgaria, Croatia, the Czech Republic, 
Hungary, North Macedonia, Montenegro, Poland, 
Romania, Serbia, Slovakia, Slovenia, and Turkey; 
and EE included Belarus, Estonia, Kazakhstan, 
Latvia, Lithuania, Moldova, Russia, and Ukraine.  
The GBD Study uses the International Classification 
of Diseases (ICD-10 and ICD-9) in the extraction of 
hospital and claims data that are mapped to the 
2016 GBD causes of death and non-fatal disease se-
quelae. PCOS was mapped to codes E28.2 (ICD-10) 
and 256.4 (ICD-9) [18]. Prevalence was expressed 
as the number of prevalent cases per 100,000 and 
the percent of total prevalent cases along with the 
95% uncertainty interval (UI), which captures un-
certainty from sampling, non-sampling error from 
the study designs or diagnostic methods, model 
parameter uncertainty, and uncertainty regarding 
model specification. The UIs were generated by 
taking 1,000 draws from the posterior distribution 
of each estimate, with upper and lower bounds 
determined by the 2.5th and 97.5th values of the 
draws as described elsewhere [19]. Rates of PCOS 
were analyzed for the following years: 1990, 1995, 
2000, 2005, 2010, 2015, and 2016. The frequency 
distribution of PCOS rates was analyzed in the 
following 5-year age bands: 15–19, 20–24, 25–29, 
30–34, 35–39, 40–44, and 45–49 years.

We used country-year estimates in our analy-
ses and calculated the Socio-demographic Index 
(SDI) for each geography-year unit. The SDI, de-
veloped by GBD researchers [17], is a  summary 
measure that identifies where countries or other 
geographic areas sit on the spectrum of develop-
ment. Expressed on a scale of 0 to 1, the SDI is 
a  composite average of the rankings of the in-
comes per capita, average educational attainment 
in the population older than 15 years, and fertility 
rates of all areas in the GBD Study. All GBD 2016 
locations were assigned to SDI quintiles (Low SDI, 
Low-middle SDI, Middle SDI, High-middle SDI, and 
High SDI) based on their calculated SDI value in 
the year 2016 (Table I) [15, 17]. Spearman’s rank 
correlation was used to test the association be-
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tween PCOS prevalence and SDI. Differences in 
the prevalence rates of PCOS between European 
countries with high, high-middle and middle SDIs 
were calculated using one-way ANOVA.

The study utilized existing data from the GBD 
2016 Study and did not require ethical approval. 
The GBD 2016 Study complies with the Guidelines 
for Accurate and Transparent Health Estimates 
Reporting (GATHER) recommendations [20] and 
additional information on modeling strategy, data 
sources, and visualization tools are available at 
www.healthdata.org.

Results

Polycystic ovary syndrome prevalence in 2016

The estimates for 2016 PCOS prevalence in  
42 European countries and three European regions 
are shown in Table II. In all Europe, the average 
prevalence was 276.4 cases per 100,000 (95% UI: 
207.8–363.2). The prevalence varied markedly 
across both European countries and regions, with 
the highest rates in the Czech Republic (460.6 per 
100,000; 95% UI: 346.2–602.1) and the lowest in 
Sweden (34.1 per 100,000; 95% UI: 24.59–45.77); 
relatively low rates were also seen in other Nor-
dic countries (Finland, Norway, Iceland, and Den-
mark), Germany, and the UK. In general, the rates 
in CE and EE were more than three times higher 
than those in WE. They were relatively compara-
ble among EE countries, ranging from 406.4 per 
100,000 (0.41%) in Lithuania to 443.1 per 100,000 
(0.45%) in Russia. Within CE, PCOS prevalence was 
lowest in Turkey and Albania (258.5 and 373.9 per 
100,000, respectively), while in the majority of 
the remaining countries, the prevalence ranged 
between 420 and 440 per 100,000, except for 
the Czech Republic, which had the highest rates 
in all Europe. In WE, beside the Nordic countries, 
low rates of PCOS were also seen in Germany, the 
Netherlands and Andorra (between 115 and 120 
cases per 100,000), while in Austria the prevalence 
was nearly two times higher (211.7 per 100,000).  
In the majority of WE countries (France, Ireland, 
Luxembourg, Malta, Portugal, and Switzerland), the 
rates were established at approximately 120–130 
cases per 100,000 (Figure 1).

Trends in polycystic ovary syndrome 
prevalence between 1990 and 2016

Between 1990 and 2016, the prevalence of 
PCOS across the whole of Europe and in three Eu-
ropean regions was relatively stable (Figure 2). In 
comparison to 1990, in 2016 the mean rates in WE 
decreased slightly (by 3.26%; 95% UI: from –5.66 
to –0.30), but in the same period they increased in 
CE and EE (by 3.34%; 95% UI: 1.72–5.19 and 1.6%; 
95% UI: 0.5–2.81, respectively). However, among 

some individual countries, the rates were highly 
variable (Table III). Taking all European countries 
into consideration, the largest increases in PCOS 
prevalence from 1990 to 2016 were observed in 
Turkey (11.4%), the Czech Republic (9.6%), and Bul-
garia (6.9%); in some other countries, in contrast, 
the rates decreased, especially in Sweden (–9.6%), 
the Netherlands (–6.2%), Germany (–5.8%), and 
Austria (–5.8%). This is illustrative of regional pat-
terns of PCOS prevalence within Europe.

In the period 1990–2006, there were large de-
creases in the rates in Moldova (12.5%; 95% UI: 
from –15.2 to –10.1), Russia (12.3%; 95% UI: from 
–13.7 to –11.1), and Poland (9.3%; 95% UI: from 
–12.2 to –6.1). Interestingly, the same countries 
had the largest increases in rates in the next 
decade (from 2006–2016), by 15.8%, 14.9% and 
14.6%, respectively. Similar changes from a  de-
creasing to an increasing trend between 1990–
2006 and 2006–2016 were also observed in Alba-
nia, Belarus, Bosnia and Herzegovina, Estonia and 
Ukraine. On the other hand, throughout the last 
decades, the rates of PCOS in the Czech Republic 
have increased.

Frequency distribution of polycystic ovary 
syndrome prevalence by age

There were large age-dependent differences in 
the prevalence of PCOS (Figure 3). Overall, across 
all three European regions, the prevalence showed 
a  stepwise increase with age with the highest 
rates in women aged 35–39 and 40–44 years.  
The prevalence of PCOS was almost the same in EE 
and CE from age 20 years and above. Interesting-
ly, in the youngest age group (15–19 years), quite 
a few females developed this condition (97.83 per 
100,000; 95% UI: 60.78–153.6). In this age group, in 
the period 1990–2016 the number of PCOS preva-
lent cases increased in EE by 0.73% (95% UI: from 
–0.18 to 1.83) and CE by 1.87% (95% UI: 0.42–3.68), 
while it decreased in WE (by 1.30%; 95% UI: from 
–4.65 to 2.64).

Polycystic ovary syndrome prevalence by SDI

The estimates for 2016 SDI in European coun-
tries are shown in Table IV. Within WE, all countries, 

Table I. Socio-demographic Index quintile cutoffs

SDI quintile Lower bound Upper bound

Low 0 0.450402989

Low-middle 0.450402989 0.637800918

Middle 0.637800918 0.747342101

High-middle 0.747342101 0.849027407

High 0.849027407 1.0

SDI – Socio-demographic Index.
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Table II. Prevalence of polycystic ovary syndrome in 2016 by European country and region for women aged 15–49 years

Country Prevalent cases 
per 100,000

Lower 
bound

Upper 
bound

Percent of total 
prevalent cases

Lower 
bound 

Upper 
bound

Albania 373.94 280.2 498.4 0.38 0.29 0.51

Andorra 119.88 90.26 158.6 0.12 0.09 0.16

Austria 211.74 167.5 266.2 0.22 0.17 0.27

Belarus 430.96 325.2 561.7 0.44 0.33 0.58

Belgium 131.70 95.97 172.5 0.13 0.10 0.18

Bosnia and Herzegovina 420.45 315.8 553.1 0.43 0.32 0.56

Bulgaria 435.76 329.3 571.4 0.44 0.37 0.58

Croatia 415.90 312.2 546.1 0.43 0.32 0.56

Czech Republic 460.60 346.2 602.1 0.47 0.35 0.62

Denmark 117.43 88.24 157.5 0.12 0.09 0.16

Estonia 432.44 326.2 567.4 0.44 0.34 0.56

Finland 121.62 91.37 162.2 0.12 0.09 0.17

France 120.68 90.61 160.1 0.12 0.09 0.16

Germany 114.96 87.70 147.7 0.12 0.84 0.15

Greece 136.07 100.1 177.9 0.14 0.10 0.18

Hungary 428.72 322.5 561.4 0.44 0.30 0.57

Iceland 120.65 90.51 161.6 0.12 0.09 0.16

Ireland 127.61 96.13 168.0 0.13 0.10 0.17

Italy 138.11 106.8 178.9 0.14 0.11 0.18

Kazakhstan 417.23 311.2 546.9 0.42 0.31 0.53

Latvia 427.92 321.8 563.2 0.41 0.31 0.54

Lithuania 406.38 304.8 535.4 0.41 0.31 0.54

Luxembourg 123.65 92.91 163.8 0.12 0.09 0.17

North Macedonia 411.45 309.4 543.2 0.42 0.32 0.56

Malta 123.51 92.99 164.1 0.13 0.09 0.17

Moldova 435.78 325.8 578.6 0.44 0.33 0.59

Montenegro 410.91 309.2 542.4 0.42 0.32 0.56

Netherlands 117.50 88.29 156.3 0.12 0.09 0.16

Norway 106.55 80.62 137.9 0.11 0.08 0.14

Poland 447.22 336.3 588.9 0.46 0.34 0.6

Portugal 126.00 94.98 165.7 0.13 0.10 0.17

Romania 409.06 307.1 534.8 0.42 0.31 0.55

Russia 443.14 333.9 583.2 0.45 0.34 0.59

Serbia 409.00 308.6 536.5 0.42 0.32 0.55

Slovakia 437.15 328.6 573.7 0.45 0.34 0.59

Slovenia 402.66 302.6 528.0 0.41 0.31 0.54

Spain 132.35 97.34 178.6 0.13 0.10 0.18

Sweden 34.10 24.59 45.77 0.04 0.03 0.05

Switzerland 121.31 91.03 160.7 0.12 0.09 0.16

Turkey 258.52 195.3 333.2 0.26 0.20 0.34

Ukraine 428.91 321.5 565.7 0.44 0.33 0.57

United Kingdom 117.40 87.36 155.3 0.12 0.09 0.16

All countries 276.35 207.8 363.2 0.28 0.23 0.37

Western Europe 123.42 93.04 162.3 0.13 0.13 0.17

Central Europe 408.68 307.4 536.7 0.42 0.32 0.55

Eastern Europe 427.79 321.3 562.8 0.43 0.33 0.56
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Figure 1. Estimates for polycystic ovary syndrome prevalence in Europe (2016)

Figure 2. Trends in prevalence between 1990 and 2015 
in Western (A), Eastern (B) and Central (C) Europe
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except Portugal and Spain, were assigned to the 
highest SDI quintile. Among CE, SDIs were highly 
variable, ranging from a high (Croatia, Czech Repub-
lic, Poland, Slovakia, and Slovenia) to middle SDI 
(Albania and Bosnia and Herzegovina). Likewise, 
within EE, some countries were assign https:// 
doi.org/10.5114/aoms.2019.87112 ed to a  high, 
high- middle, or middle SDIs. For all European coun-

tries, a moderate, negative correlation (R = –0.539,  
p = 0.0002) between SDI and PCOS prevalence 
was found. There was also a significant difference  
(p = 0.002) in the PCOS prevalence between countries 
with high, high-middle, and middle SDIs (Figure 4). 
This is illustrative of a connection between SDI and 
the prevalence of PCOS across the various countries 
and regions of Europe reported in the GBD Study.

A B
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Discussion

In this study, we report for the first time the 
national and regional modeled PCOS prevalence 
rates in European females of reproductive age.  
In 2016, there were great differences in PCOS prev-
alence rates across Europe, with the lowest rates 
in Sweden and the highest in the Czech Republic 
(34.1 and 460.6 per 100,000, respectively). Aside 
from the differences between individual countries, 
there were also interregional differences. Although 
in CE and EE the rates were comparable, they were 
more than three times higher than in WE. In addi-
tion, within each of the three European regions, 
PCOS prevalence also differed. Between the years 
1990 and 2016, there were similar interregion-
al variations in prevalence, although throughout 
this period, the overall trends in WE, EE and CE 
were relatively stable, with only a slight tendency 
to decrease (WE) or increase (EE and CE). These 
differences by country and region suggest a possi-
ble influence of environmental or genetic factors. 
Among environmental factors, low childhood so-
cioeconomic status (SES) has been shown to be 
associated with negative overall health behaviors 
that can lead to weight gain [20], changes in hor-
monal milieu, or increased genetic susceptibility 
to PCOS symptoms [2, 21]. Low SES may also re-
duce access to health care, thereby leading to de-
creased management and treatment of the condi-
tion [2]. Another potential pathway linking SES to 
the risk of PCOS may be the association between 
low SES-related intrauterine nutritional restriction 
and the tendency towards small-for-gestation-
al age at delivery, which some researchers have 
proposed as one of the initiating factors for fetal 
programming toward the development of thrifty 
PCOS phenotype [2, 22–25] and PCOS-associat-
ed metabolic abnormalities in adulthood [26–28], 
similar to human in utero exposure to androgen 
access or experimental neonatal exposure to es-
trogen valerate [29]. However, the association of 
low SES with the risk of PCOS seems to be more 

Table III. Changes in polycystic ovary syndrome 
prevalence in women aged 15–49 years between 
1990 and 2016 by country and region

Country Percent 
change

Lower 
bound

Upper
 bound

Albania –3.18 –5.05 –1.07

Andorra –2.79 –4.52 –0.40

Austria –5.79 –15.68 5.95

Belarus 1.12 –0.43 2.93

Belgium –3.46 –4.15 –2.53

Bosnia and Herzegovina 1.14 –0.92 3.52

Bulgaria 6.94 5.51 8.72

Croatia –0.98 –2.48 0.85

Czech Republic 9.61 7.71 11.80

Denmark –2.79 –3.90 –1.99

Estonia 2.76 1.54 4.05

Finland –4.96 –6.49 –3.74

France –4.75 –5.54 –3.77

Germany –5.84 –6.91 –4.52

Greece 1.10 –1.61 4.62

Hungary 4.60 3.00 6.58

Iceland –2.59 –3.43 –1.41

Ireland 5.55 2.35 9.63

Italy –4.42 –14.48 7.96

Kazakhstan 0.42 –1.75 3.27

Latvia 5.69 3.09 8.86

Lithuania –0.59 –3.27 2.51

Luxembourg –2.89 –3.95 –1.49

North Macedonia 0.18 –1.31 1.88

Malta –5.67 –6.69 –4.62

Moldova 1.30 0.35 2.37

Montenegro 1.21 –0.76 3.68

Netherlands –6.20 7.12 –4.94

Norway –2.74 –3.22 –2.17

Poland 3.94 11.17 7.27

Portugal 4.27 0.72 8.96

Romania 0.63 –2.18 3.96

Russia 0.79 –0.31 2.15

Serbia –3.47 –4.63 –2.37

Slovakia 5.82 3.71 7.91

Slovenia 3.85 0.71 7.52

Spain 5.35 0.60 11.20

Sweden –9.62 –18.5 3.53

Switzerland –2.17 –2.87 –1.22

Turkey 11.35 6.68 16.65

Ukraine 3.75 2.55 5.00

United Kingdom –3.90 –4.52 –3.21

All countries 0.06 –1.73 2.95

Western Europe –3.26 –5.56 –0.30

Central Europe 3.34 1.72 5.15

Eastern Europe 1.60 0.50 2.81

900

800

700

600

500

400

300

200

100

0 15–19 20–24 25–29 30–34 35–40 40–44 45–49 

Western Europe Eastern Europe Central Europe

Age [years]

Figure 3. Frequency distribution of polycystic ovary 
syndrome prevalence by age
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Table IV. Socio-demographic Index (SDI) 2016 in 
European countries

Country SDI 2016 SDI level

Andorra 0.915 High

Austria 0.892 High

Belgium 0.899 High

Denmark 0.925 High

Finland 0.907 High

France 0.869 High

Germany 0.889 High

Greece 0.853 High

Iceland 0.921 High

Ireland 0.885 High

Italy 0.867 High

Luxembourg 0.936 High

Malta 0.856 High

Netherlands 0.918 High

Norway 0.922 High

Portugal 0.796 High-middle

Spain 0.848 High-middle

Sweden 0.872 High

Switzerland 0.901 High

UK 0.863 High

Albania 0.725 Middle

Bosnia and Herzegovina 0.773 Middle

Bulgaria 0.846 High-middle

Croatia 0.850 High

Czech Republic 0.881 High

Hungary 0.848 High-middle

North Macedonia 0.793 High-middle

Montenegro 0.815 High-middle

Poland 0.872 High

Romania 0.838 High-middle

Serbia 0.771 High-middle

Slovakia 0.880 High

Slovenia 0.881 High

Turkey 0.762 High-middle

Belarus 0.826 High-middle

Estonia 0.887 High

Kazakhstan 0.757 High-middle

Latvia 0.853 High

Lithuania 0.876 High

Moldova 0.703 Middle

Russia 0.832 High-middle

Ukraine 0.793 High-middle

600

500

400

300

200

100

0
High SDI High-middle SDI Middle SDI

Figure 4. Polycystic ovary syndrome prevalence in 
Europe by Socio-demographic Index (SDI) level

Pr
ev

al
en

ce
 p

er
 1

00
,0

00

ally attained a  high level of education [22]. Our 
study has demonstrated a  moderate negative 
association between PCOS prevalence and SDI, 
suggesting that with higher income per capita, 
higher educational attainment and a  lower total 
fertility rate, the rates of PCOS decrease. Howev-
er, although during the period 1990–2016 there 
were obvious differences in income and to a lesser 
extent in education and occupation between WE, 
EE and CE, it seems unlikely that SES alone can 
explain the threefold difference in PCOS preva-
lence between WE and the two other regions, and 
the higher intraregional variations (for example, 
a  six-fold difference between Austria and Swe-
den) observed in our study. It cannot be excluded 
that differences in the education of general prac-
titioners in reimbursement of diagnosis and care 
expenses for this condition might also play a role. 
Additionally, during this period CE and EE have 
had more pronounced changes in education and 
employment as well as SES, while PCOS preva-
lence remained stable in both the whole of Europe 
and the three European regions, thus suggesting 
a role of genetic determinants in this disorder. The 
growing list of candidate genes that have been 
implicated in PCOS pathogenesis have revealed 
relatively homogeneous genetic underpinnings for 
this syndrome despite its heterogeneous clinical 
manifestation [30, 31]. In addition, genome-wide 
association studies (GWASs) identified and rep-
licated several loci which contained promising 
candidates for PCOS risk genes [32–36], strongly 
suggesting shared common genetic susceptibil-
ity factors for PCOS [37–39]. However, it seems 
unlikely that differences in the PCOS prevalence 
found in our study could be explained solely by 
the different distribution across Europe of allelic 
variants associated with the odds for PCOS iden-
tified by GWASs, such as the difference in rates 
between Sweden and other Nordic countries, or 
the highly variable overall trends during the past 
three decades observed in some countries. Fur-
ther genetic and epigenetic studies are needed to 
elucidate the findings from this study.

complex, as some studies have demonstrated 
that low childhood SES (measured by low paren-
tal education) increased the risk of PCOS but that 
this risk was limited only to those who person-
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We found that PCOS prevalence in Europe 
steeply increased with age, with the highest rates 
in women aged 35–39 years and 40–44 years 
across all countries and regions. This finding 
might reflect the increase in the rates of obesity 
and overweight/obesity-associated insulin resis-
tance, which have been regarded as risk factors 
for PCOS [2, 8, 10, 39, 40]. However, in the young-
est age group, 15–19 years, quite a  few adoles-
cent females also had PCOS (97.83 per 100,000;  
95% UI: 60.78–153.6). Hence, this age group is an 
important target for early detection and treat-
ment of PCOS, especially in EE and CE, in which 
the number of cases has continuously increased.

When interpreting our results, some limita-
tions should be considered. Aside from the GBD 
2016 study overall limitations that were discussed 
elsewhere [15], PCOS, which is a  heterogeneous 
disorder and is furthermore diagnosed by various 
criteria, was mapped to the same single ICD code. 
This can be a source of misclassification both for 
this condition and its components. Second, the 
term “prevalence” used in this study refers to 
modeled estimates for an area in the defined time, 
and not to measured events; hence, the cross-sec-
tional studies performed on samples of Europe-
an females may provide different rates. The GBD 
Study, in contrast to pooled analyses of the results 
from epidemiological studies, uses available data 
from many sources, and provides trends in mea-
sures over time based on state-of-the-art model-
ing methods. Such an approach may be especial-
ly useful in quantifying the sequelae of a  broad 
spectrum of conditions, such as PCOS, the rates 
of which are difficult to estimate in cross-sectional 
studies, for example due to inconsistent definition.

In conclusion, we found highly variable national 
and regional prevalence rates for PCOS in Europe, 
which seem to be partially associated with dif-
ferences in SDI across countries and regions. The 
negative association between SDI and PCOS prev-
alence indicates that socio-demographic devel-
opment status has an impact on women’s health 
within Europe. Between 1990 and 2016, the rates 
in WE, EE and CE countries were relatively stable, 
but they showed marked differences between in-
dividual countries, thus suggesting that geograph-
ically unequal health and economic burdens are 
caused by this disorder in Europe. Our estimates 
encourage the search at the population level for 
new environmental and genetic determinants of 
PCOS, as well as a  more nuanced engagement 
with diagnosis, treatment, and care. 
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