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Introduction

Polycystic ovary syndrome (PCOS) is the most common 
endocrine disorder that primarily affects women of childbearing 
age, and it is recognized as the leading cause of hyperandrogenism 
and ovulation disorders [1,2]. Its estimated prevalence ranges 
from 9% to 18% in women, depending on the diagnostic criteria 
employed, such as those proposed by the National Institutes of 
Health (NIH), Rotterdam, and the Androgen Excess and PCOS 
Society (AES). Dewailly et al. [3], Kandaraki et al. [4], and Lizneva 
et al. [5] have reported that PCOS tends to have the highest 
prevalence rates in Western societies.

Polycystic ovary syndrome (PCOS) patients commonly exhibit 
a range of metabolic abnormalities, including insulin resistance, 
abnormal lipid levels, and increased inflammation [6,7]. Women  

 
with PCOS are prone to developing metabolic syndrome, type 
2 diabetes, and cardiovascular disease due to elevated insulin 
resistance and inflammatory markers, such as C-reactive protein 
(CRP) [8,9]. PCOS is a heterogeneous condition characterized 
by symptoms of androgen excess and ovarian dysfunction in 
the absence of an alternative diagnosis. While the exact etiology 
of PCOS remains unclear, evidence suggests it is a multifactorial 
condition with significant contributions from genetic, epigenetic, 
and environmental factors, including nutrition and lifestyle 
choices. PCOS often leads to menstrual abnormalities and 
reproductive dysfunction, resulting in infertility among affected 
women [10,11].

The clinical features of PCOS include oligo-ovulation, 
hyperandrogenism (manifesting as acne and hirsutism), and the 
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presence of multicystic ovaries in many cases.This meta-analysis 
focuses on the reported prevalence of PCOS and its phenotypes 
based on Rotterdam diagnostic criteria across diverse population 
groups. PCOS appears to represent an evolutionary paradox; 
much of our understanding of the evolutionary origins of this 
pervasive disorder will arise from its presentation in the general 
population [12] Understanding the prevalence and distribution 
of PCOS phenotypes is crucial for developing effective prevention 
programs and interventions. However, to date, there is a lack 
of comprehensive cross-cultural analyses that compare PCOS 
phenotypes across diverse ethnic groups. Such analyses can 
provide valuable insights into the variations in the occurrence and 
distribution of PCOS phenotypes among different ethnicities.

The objective of this study is to conduct a systematic review 
and meta-analysis of existing literature focusing on the phenotypic 
features of polycystic ovary syndrome (PCOS) across diverse ethnic 
groups. By synthesizing data from multiple studies, our aim is to 
identify and compare the prevalence of PCOS phenotypes, shedding 
light on the diverse presentations within the PCOS population. 
This comprehensive study addresses current knowledge gaps 
and contributes to a better understanding of the complex nature 
of PCOS, ultimately paving the way for more targeted approaches 
to the prevention, diagnosis, and management of this prevalent 
disorder.

In our analysis, we have incorporated data from the 
population-based Indian TASK FORCE study, which was conducted 
across ten nationwide participating sites, including our center, 
MHRT. This study focused on determining the prevalence rate of 
PCOS among women of Indian ethnicity. Gathering information 
on various pertinent parameters, this pivotal study established a 
PCOS prevalence rate among Indian women (Ganie et al., 2023) 
in addition to yielding valuable insights into the phenotypic 
distribution of PCOS, providing a crucial basis for comparison in 
our meta-analysis.

Materials and Methods

In this study, we performed a systematic review and meta-
analysis of the existing literature to assess the overall prevalence 
of PCOS phenotypes according to the Rotterdam criteria. The 
prevalence of each of these four PCOS characteristics was reported 
in all relevant research, or at the very least, if there was enough 
information to determine the prevalence of each phenotype, 
they were included in our study. This study was conducted and 
reported in accordance with the PRISMA statement for systematic 
reviews and meta-analyses.

Search Strategy

A comprehensive literature search was conducted using 
electronic databases, including PubMed, ProQuest, and manual 
searches of relevant journals and reference lists to identify 
relevant studies published between January 2000 and February 

2023. The keywords and search terms used were carefully selected 
to ensure a comprehensive search of the literature related to 
PCOS prevalence and phenotypic characteristics across different 
cultures and ethnicities. The following keywords and search terms 
were used: “PCOS”, “Polycystic Ovarian Syndrome”, “Prevalence”, 
“Rotterdam Criteria” and “Phenotypes”.   To decrease bias, two 
authors (WT and NM) searched, selected papers, and extracted 
data from the paper independently.

Selection Criteria

Studies were included if they met the following criteria: 

a) They investigated the prevalence and/or phenotypic 
characteristics of PCOS in human populations;

b) They reported Prevalence in Rotterdam criteria 

c) They were published in English, and 

d) They were conducted in any country or region around 
the world. 

Studies were excluded if they were review articles, case 
reports, or animal studies. Studies with a sample size of less 
than 50, studies with incomplete or inadequate data, and studies 
published in languages other than English were also excluded.

Data Extraction

Data were extracted from the included studies using a 
standardized data extraction form. The following data were 
extracted: author, year of publication, country of origin, sample 
size, the age range of participants, the prevalence of PCOS according 
to the Rotterdam Criteria [13,14] and its phenotypic distribution 
(in percentages), and any relevant study characteristics (Table 1).

Data Analysis

Pooled prevalence rates and odds ratios were calculated using 
random-effects models. Heterogeneity and Publication Bias were 
assessed using the I2 statistics across studies, with values greater 
than 50% indicating substantial heterogeneity. Publication 
bias was assessed using funnel plots and Egger’s test using 
MedCalc®Statistical Software version 22.003 (MedCalc Software 
Ltd, Ostend, Belgium; https://www.medcalc.org; 2023)

Result

In the initial phase of our research, a comprehensive search 
yielded a total of 2717 studies. After eliminating duplicate records, 
we were left with 1261 unique articles, which were then screened 
to determine their suitability for inclusion in the meta-analysis. 
Following a thorough evaluation process, 48 articles were 
deemed eligible for further analysis. Ultimately, our meta-analysis 
incorporated nine studies that satisfied the predefined inclusion 
criteria (as depicted in Figure 1). By examining these studies, 
we aimed to assess the prevalence of Polycystic Ovary Syndrome 
(PCOS) in various populations.
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Figure 1: Flow chart of study inclusion for a meta-analysis of risk in women with polycystic ovary syndrome.

Figure 2: Indicating the Forest and Funnel Plots comparing the Prevalence rates of PCOS across studies.
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The reported rates of PCOS in the studies included in our 
analysis exhibited a range from 5.5% to 19.8%. To provide a more 
comprehensive overview of PCOS prevalence, we calculated a 
pooled prevalence rate of 13.85% (95% confidence interval: 8.950 
to 19.619, p = 0.3491). Notably, we did not observe any significant 
heterogeneity among the studies across the examined populations 
(as depicted in Figure 2).

In China, two cross-sectional studies (Ma et al. [15] Li R 
et al.[16]) [15,16] conducted in the years 2010 and 2013 in 
different communities reported a PCOS prevalence of 5.6% and 
6.1%, respectively. In Iran, Tehrani et al. [17] reported a PCOS 
prevalence rate of 14.6% in their study, while a more recent study 
by Farhadi-Azar et al. [18] indicated a prevalence range between 
13.6% and 17.8%.  The studies conducted in urban areas of four 
randomly selected provinces and among Khouzestani women 
[19] reported a higher prevalence of PCOS (13.6%) than the 
population-based cross-sectional study (14.6%) indicating that 
the prevalence of PCOS is relatively high in urban areas of Iran 
compared to the general population. This observation warrants 
further investigation to obtain a deeper understanding In Turkey, 
the prevalence of PCOS was reported to be 19.9% in the year 
2012. A referral-based study conducted in a hospital-based OPD 
by Yildiz et al. [20] reported a relatively higher prevalence of PCOS 
(46.2%), whereas a study conducted among women working in a 
government-based institute reported a lower prevalence of PCOS 
(5.1%).

In Australia, a retrospective birth cohort study reported a 
PCOS prevalence of 8.7% ± 2.0% [21]. The study was conducted 

among women aged 27–34 years, which suggests that PCOS may 
be common in this age group. Similarly, in Denmark, a prospective 
cross-sectional study conducted among employees of Copenhagen 
University Hospital reported a PCOS prevalence of 16.6% [22]. 
Overall, the prevalence of PCOS seems to be relatively high in 
China and Turkey, and lower in Iran compared to the other studies 
discussed so far.

In India, the overall prevalence of Polycystic Ovary Syndrome 
(PCOS) was determined to be 19.2%. Among the PCOS phenotypes, 
Phenotype C was the most commonly observed, accounting for 
42.1% of cases. This was followed by Phenotype D, Phenotype 
A, and Phenotype B, representing 22.8%, 20.6%, and 14.5% of 
cases, respectively. Notably, there were significant differences in 
the distribution of these phenotypes across different geographic 
zones within India, indicating noteworthy regional variations in 
the expression of PCOS phenotypes. However, it is important to 
note that a detailed discussion of these regional variations falls 
outside the scope of this paper. 

The analysis in our study had the intercept value of 6.7116 
in Egger’s test indicating the estimated asymmetry in the funnel 
plot (Figure 3), but it is not significantly different from zero 
based on the 95% confidence interval (-8.8514 to 22.2745). The 
significance level (P-value) of 0.3491 suggests that there is no 
strong evidence of publication bias. Kendall’s Tau value of 0.1111 
represents the correlation coefficient of bias, but the significance 
level (P-value) of 0.6547 indicated no significant correlation and 
evidence of publication bias.

Figure 3: Indicating the Forest and Funnel Plots comparing the Percentage Distribution of Phenotype A across studies.
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Our meta-analysis on the phenotypic distribution of PCOS 
yielded robust results that provide valuable insights into the 
prevalence of different phenotypes. Phenotype A exhibited a 
significant difference in the pooled prevalence estimates among 
the categorized studies (16.608%, 95% CI: -76703 to 1.6899, P = 
0.1789) (Figure 3). Notably, our analysis revealed that Phenotype 
A had the lowest prevalence among the reported studies, with 
a pooled prevalence of 16.6%. It is worth mentioning that 
Gabrielle et al. [23] reported an unusually small percentage of 

the population with Phenotype A, indicating the potential impact 
of smaller studies in reporting larger effect sizes (Kendall’s Tau 
value: -0.4045, P = 0.1035). In terms of Phenotype B, a significant 
difference in the pooled prevalence estimates was observed 
among the studies that classified patients into this phenotype 
(27.647%, 95% CI: -3.9686 to 13.8578, P = 0.2367). Our analysis 
also revealed no significant evidence of publication bias based on 
the Egger’s test (intercept value = 4.9446, p = 0.2367) (Figure 4) 
[24].

Figure 4: Indicating the Forest and Funnel Plots comparing the Percentage Distribution of Phenotype B across studies.

Similarly, for Phenotype C, our analysis showed a significant 
difference in the pooled prevalence estimates among studies 
that categorized patients into this phenotype (32.963%, 95% 
CI: -9.2724 to 3.7868, P = 0.3611). Notably, there was no 
discernible evidence of publication bias according to the Egger’s 
test (intercept value = -2.7428, p = 0.3611) (Figure 5). This 
particular phenotype demonstrated the highest prevalence, with 
an estimated 32.9% of individuals with PCOS expected to exhibit 
this specific presentation.

Regarding Phenotype D, there was a significant difference in 
the pooled prevalence estimates between studies that categorized 
patients into this category (17.965%, 95% CI: -5.5542 to 3.4941, P 
= 0.6138). Importantly, our analysis did not reveal any significant 
publication bias based on Egger’s test in this analysis either 
(intercept value = -1.0301, p = 0.6138) (Figure 6).

Discussion

Our meta-analysis showed that the prevalence rates of PCOS 
among the included studies varied significantly. The lack of 
significant variability among the studies, however, suggests that 
study design or methodology cannot account for all variations in 

prevalence rates. Obesity, race, and ethnicity are only a few of the 
variables that are said to be connected to phenotypic variability 
[25].  According to the Rotterdam criterion, our results show a 
13.85% total PCOS prevalence. The prevalence of PCOS varied 
significantly across different populations and countries, as 
evidenced by the wide range of rates reported in the included 
studies, ranging from 5.5% to 19.8%.

Notably, our meta-analysis included the National PCOS 
Taskforce project, one of the largest studies in Asia reporting 
PCOS prevalence. In this study, a total of 9,841 women underwent 
thorough biochemical and hormonal evaluation, of which 1,891 
were diagnosed with PCOS. In India, the prevalence rate was 
found to be 19.2% according to the Rotterdam Criteria, with 
Phenotype A accounting for 20.6% of cases, Phenotype B for 
14.49%, Phenotype C for 42.09%, and Phenotype D for 22.79%. 
Consistent with the global distribution of PCOS phenotypes, the 
Indian population exhibited a higher prevalence of Phenotype C 
(42.09%) (Figure 7). 

A similar prevalence rate was reported in a study conducted 
by Yildiz et al. [20]. in 2012, although the sample size was 
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relatively small. This cross-sectional study in Turkey, conducted 
at a government-based institute, reported a prevalence rate of 
19.9%. The study recruited 392 female employees from a single 
institute, of which 78 were diagnosed with PCOS. The phenotypic 

distribution in these women was similar, with Phenotype A 
accounting for approximately 25.6%, Phenotype B for 5.1%, 
Phenotype C for 46.2%, and Phenotype D for 23.1%.”

Figure 5: Indicating the Forest and Funnel Plots comparing the Percentage Distribution of Phenotype C across studies.

Figure 6: Indicating the Forest and Funnel Plots comparing the Percentage Distribution of Phenotype D across studies.

When the studies evaluated prevalence using Rotterdam 
criteria by Li. R et al. [16] reported a 5.6% prevalence rate, and 
another group reported by Ma et al 201015 reported a 6.1% similar 
result from China (In Table 1). Women with PCOS identified 

by referral were significantly more likely to have phenotype A 
(classical PCOS) than patients identified by unselected populations 
and had a small proportion of overlapped subjects. 

http://dx.doi.org/10.19080/JGWH.2023.25.556167
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Figure 7: Variation in Phenotypic Distribution of PCOS between Indian TASK FORCE study with global population studies.

In Iran, several studies reported by different groups, like 
Tehrani FR et al.[17], Rashidi H et al.[19], Farhadi-Azar M et 
al.[18], PCOS prevalence ranging from 8.2% to 14.6%. The studies 
conducted in urban areas of four randomly selected provinces 
and Khouzestani women reported a higher prevalence of PCOS 
(14.6% and 13.6%, respectively) than the population-based 
cross-sectional study (8.2%) by Farhadi-Azar M et al., 2022. These 
results suggest that the prevalence of PCOS is relatively high in 
urban areas of Iran compared to the general population.

In Australia, a study by March et al. [21] a retrospective 
birth cohort study reported a PCOS prevalence of 17.8%The 
study was conducted among women aged 27-34 years, which 
suggests that PCOS may be common in this age group. Phenotype 
A is 21.2%, Phenotype B-27.5%, Phenotype C is 18.9%, and 
Phenotype D-32.5%. Similarly, in Denmark a study by research 
group Lauritsen et al., 201422, a prospective cross-sectional study 
conducted among employees of Copenhagen University Hospital 
reported a PCOS prevalence of 18.6%. This finding suggests 
that the prevalence of PCOS may be relatively high among this 
population where Phenotype A is 4.65%, Phenotype B-4.65%, 
Phenotype C is 72.09%, and Phenotype D-18.6%.

One of the studies reported in Brazil by  Gabrielli et al. [23] 
has an unselected population where a cross-sectional two-phase 

study was conducted and reported prevalence of 8.5%. where 
Phenotype A is 94.5%, Phenotype B-1.36%, Phenotype C is 4.1%, 
and phenotype D-8.5%. According to Gabrielle et al. [23] and 
Lauritsen M.P et al. [22], women with PCOS detected in unselected 
populations had more phenotypes B and C. As reported by March 
et al. (2010), phenotype D is found to be more prevalent in cross-
sectional populations of individuals with PCOS, regardless of 
geographic location. Unselected populations are most likely to have 
phenotype C, which affects 1 in 3 women. Compared with patients 
identified in unselected populations, patients in clinics have more 
severe phenotypes, more severe clinical and biochemical HA, and 
a higher body mass index (BMI), as well as a higher metabolic risk.

Nonetheless, it is essential to acknowledge the potential 
limitations associated with the heterogeneity of the included 
studies. Our data is derived from moderate-quality studies; 
however, indirect evidence suggests that quality did not 
significantly influence the results of analyses, and the results of 
only the high-quality studies would have remained the same if the 
quality of the studies had not been taken into account. Firstly, it 
is important to note that all eligible studies were not designed to 
assess PCOS prevalence, and PCOS characteristics varied widely 
across studies. The Rotterdam 2003 criteria for PCOM may lead to 
an overestimation of its prevalence among studies.
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Table 1: The table provided lists various studies conducted on the prevalence of Polycystic Ovary Syndrome (PCOS) in different countries and 
populations. Each study is represented by several parameters such as the name of the author, the year of publication, the country where the study 
was conducted, the selection of the study population, the study cohort, the age group of the participants, the sample size (n), and the prevalence 
of PCOS estimated through the Rotterdam criteria.

Author, year Country Study Popula-
tion selection Study Cohort

Age 
Group 

(years)
n A(%) B 

(%) C (%) D (%)
PCOS 

Preva-
lence

CI 
(95%)

Li R, 2013 16 China
The communi-
ty- based study, 
Cross-sectional

Han Chinese 
women from dif-
ferent communi-

ties (19-45 years)

19-45

Total N: 
15,924    
PCOS: 
886

28.7 19 37.3 15 5.60% 25.709 to 
31.770

Ma, 201015 China Cross-sectional Community and 
Hospital Group 19-45

Total N: 
2,111  
PCOS: 
129

31 16.3 27.1 25.6 6.10% 23.163 to 
39.748

March, 
201021 Australia Cross-sectional A retrospective 

birth cohort study 27-34

Total 
N: 728  
PCOS: 
129.5

21.2 27.5 18.9 32.5 17.80% 14.269 to 
28.972

Tehrani, 
201117 Iran

Community-bas 
ed cross-sec-

tional

Urban areas of 
four randomly 

selected provinces
18-45

Total 
N: 929 
PCOS: 
136

8.8 39.7 31.6 19.9 14.60% 4.643 to 
14.906

Yildiz, 
201220 Turkey Cross-sectional 

Study

Women working 
in a Govt-based 

Institute
18-45

Total 
N: 392 
PCOS: 

78

25.6 5.1 46.2 23.1 19.90% 16.419 to 
36.786

Rashidi 2014 
19 Iran Community-bas 

ed study
Khouzestani 

women 18–45

Total: 
625, 

PCOS: 
87

12.6 24.1 48.2 14.9 13.60% 6.484 to 
21.498

Gabrielli L, 
201223 Brazil Unselected A cross-sectional, 

two-phase study 18-45

To-
tal-894, 
PCOS-

73

0 94.5 1.36 4.1 8.50% 0.000 to 
4.928

Lauritsen, 
201422 Denmark

Employees of 
Copenhagen 
University 
Hospital

A prospective, 
cross-sectional 

study
20-40

Total 
-447, 
PCOS-

86

4.65 4.65 72.09 18.6 16.60% 1.282 to 
11.483

Farhadi-Azar 
M 202218 Iran

cross-section-
al popula-
tion-based 

study

cross-sectional 
population-based 

study
18-45

To-
tal-1960 

PCOS-
380

23.9 46.3 21.6 8.2 13.6/19.4 
/NA/ 17.8

19.742 to 
28.563

ICMR TASK 
FORCE study India

A population- 
based study 

on the Indian 
Ethnic group of 

Women

A prospective, 
cross-sectional 

study
18-40

To-
tal-9841 

PCOS-
1891

20.6 14.49 42.09 22.79 19.20% 18.441 to 
20.008

Conclusion 

In conclusion, our meta-analysis provides valuable insights 
into the prevalence and distribution of PCOS across different 
populations and countries. The observed variations in prevalence 
rates underscore the influence of genetic, environmental, 
and cultural factors on PCOS. These findings highlight the 
importance of further research to better understand the 
underlying factors contributing to the heterogeneity in PCOS 
prevalence.A comprehensive understanding of PCOS prevalence 

and its phenotypic distribution is crucial for improving clinical 
management worldwide.
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