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Polycystic ovarian syndrome (PCOS) is a common endocrine 
disorder characterized by menstrual dysfunction, anovulation, 
hyperandrogenism, hirsutism, hyperinsulinemia, hypersecre-
tion of luteinizing hormone, and polycystic ovary in women of 
reproductive age.1,2 Although the etiology of PCOS is unknown, 
it has been associated with increased risk of infertility, type II 
diabetes mellitus, premature birth, and perinatal death. More-
over, PCOS has been reported to increase the risk of metabolic 
syndrome, endometrial cancer, ovarian cancer, and cardiovas-
cular disease in the long term.3-9 The worldwide prevalence of 
PCOS is reported to range from 2.2% to 26.0%.10,11 In addition, 

PCOS has a prevalence rate of 8.7% based on the National Insti-
tute of Health (NIH) criteria, 17.8% based on the Rotterdam cri-
teria, and 12% based on the Androgen Excess and PCOS Soci-
ety (AE-PCOS) definition.2,12 Knowledge about the prevalence 
of a disease is useful in understanding and managing its bur-
den in a population.13 However, most of the studies on the prev-
alence of PCOS have been derived from Caucasian or other 
Asian women, and no large-scale community- or population-
based studies have been conducted in Korea. Therefore, the 
present study was conducted to evaluate the prevalence and 
characteristics of women with PCOS over the past 10 years in 
Korea.

We used the population-based National Health Information 
Database (NHID) developed by the Korean National Health 
Insurance Service (K-NHIS). The NHID contains information 
on all insurance claims for approximately 97.0% of the popu-
lation in Korea, and it provides personal information, demo-
graphic data, and medical treatment data of Korean citizens, 
including insured employees, insured self-employed individ-
uals, or medical aid beneficiaries after de-identification.14 Di-
agnoses were coded using the Korean Informative Classifica-
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tion of Disease, 10th revision (KICD-10). Initially, we included 
all PCOS patients in the K-NHIS database from 2010 to 2019. 
However, due to limitations regarding the amount of data we 
were able to export, we randomly received 50% of the total num-
ber of PCOS patients. Women aged 15–49 years and who had at 
least one claim per year, under the KICD-10 codes E28.0–E28.9, 
were included in this study. We excluded women with missing 
residences (n=9), missing insurance information (n=823), and 
overlapping cases (n=12385). Among the 603595 PCOS cases, 
58976 cases were excluded due to the above-mentioned crite-
ria, and 544619 cases were finally analyzed (Supplementary 
Fig. 1, only online). All data were analyzed using SAS software 
(version 9.4; SAS Institute, Inc., Cary, NC, USA). We used the 
age-adjusted rate to calculate the incidence and prevalence of 
PCOS. Age confounding occurs when the age distributions of 
two populations are different and the risk of disease or outcome 
is different for each age group.15 To prevent this, the age-adjusted 
rate is calculated by multiplying the age-specific disease rate by 
the age-specific weight, and adding the weighting rate across 

age groups.15 The age-adjusted rate is a useful statistic for com-
paring the impact of diseases heavily influenced by age, such as 
heart disease, cancer, stroke, and diabetes.16,17 In this study, data 
from the 2010 Population and Housing Census were used to re-
flect the age structure of Korean women. The age-adjusted an-
nual prevalence rates of PCOS from 2010 to 2019 were calculat-
ed by dividing the number of women with PCOS by the number 
of Korean women from the 2010 Population and Housing Cen-
sus. The age-adjusted incidence rate was calculated by divid-
ing the number of new cases of PCOS annually by the number 
of women at risk. The number of women at risk for each year 
was calculated using the following equation: [Total number of 
Korean women from the 2010 Population and Housing Cen-
sus - (Number of pre-existing cases in the previous year + Half 
of the number of new cases in the year)]. A Poisson distribu-
tion was estimated to calculate the 95% confidence intervals 
for prevalence and incidence. This study was approved by the 
Institutional Review Board of the Wonju Severance Christian 
Hospital Institutional Review Board (IRB no. CR321311). 
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Fig. 1. Age-adjusted prevalence and incidence of PCOS in Korean women aged 15–49 years. (A) Age-adjusted incidence and prevalence of PCOS by 
year. (B) Age-adjusted incidence and prevalence of PCOS by age. PCOS, polycystic ovarian syndrome.
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A total of 544619 PCOS patients were selected for this study. 
The age-adjusted prevalence and incidence of PCOS by year 
steadily increased over the past 10 years (Fig. 1). Overall, the 
age-adjusted incidence and prevalence of women with PCOS 
among the Korean population were 2.8% and 4.3% over the 
past 10 years (2010–2019), respectively (Fig. 1 and Supplemen-
tary Tables 1 and 2, only online). 

These results were similar to those of previous Asian studies, 
including Korea. According to a community-based epidemio-
logic study in China and Thailand, the incidence rate of PCOS 
in each country was 5.6%8 and 15.5%,18 respectively. In addi-
tion, two previous studies of female university students in Ko-
rea reported that the PCOS incidence rates at each university 
were 4.9% and 5.2%, respectively.19,20 However, these variations 
in prevalence may be due to the different study design, race, 
ethnicity, and diagnostic criteria used.7,10-12 Deswal, et al.,10 who 
systematically reviewed 27 studies on the prevalence of PCOS, 
reported that the pooled mean prevalence was 21.27% (range, 
2.2%–91%). Ding, et al.,11 who performed a meta-analysis of 
13 studies on the prevalence of PCOS according to different 
ethnicities, reported that the prevalence of PCOS ranged from 
5.6% to 16.0%, with the highest prevalence found in the order of 
black, Middle Eastern, Caucasian, and Chinese women. In a 
meta-analysis of 30 Iranian women with PCOS, the prevalence 
of PCOS was reported to be 6.8%, 19.5%, and 4.4% based on the 
NIH diagnosis, Rotterdam criteria, and ultrasound,7 respective-
ly. When the distribution was analyzed according to age, the 
prevalence of PCOS increased from the late teens, peaked in 
the 20s, and began to decrease from the age of 30 in this study 
(Fig. 1). This pattern of PCOS was similar to the results of previ-
ous studies.8,21.22 Normally, the ovaries produce large amounts 
of estrogen and small amounts of androgens.23 However, when 
the hormone regulation system is immature in adolescence 
or endocrine diseases, such as PCOS, are affected, the level of 
androgens (also called “male hormones”) becomes higher than 
normal.23,24 These results indicate that if the number of cases of 
PCOS in teenagers can be reduced, the prevalence and inci-
dence of PCOS in all age groups, and not just those among 
people in their 20s, can be reduced. Therefore, clinicians, in-
cluding obstetricians and gynecologists, should pay attention to 
lowering the overall incidence and prevalence of PCOS through 
more attention and intervention in teenage PCOS patients. 

In the present study, the waist circumference, total levels of 
cholesterol, low-density lipoprotein (LDL), and triglycerides 
(TG) in women with PCOS were 72.73–79.16 cm, 118.06–
193.59 mg/dL, 105.43–109.33 mg/dL, and 98.73–122.00 mg/
dL, respectively, which were similar to those of women of the 
same age in the 2020 Korea National Health and Nutrition Ex-
amination Survey (KNHNES) for the general population (Ta-
ble 1) and were within the normal range. However, the levels of 
body mass index (BMI), fasting blood glucose (FBG), and high-
density lipoprotein (HDL) in women with PCOS were normal 
until 2017, but the values in the recent two years (2018–2019) 

were 24.02, 107.32–110.48 mg/dL, and 57.92–59.37mg/dL, re-
spectively (Table 1), which were higher than the normal val-
ues in Korea. This was in line with previous studies, which re-
ported that PCOS is associated with an increased risk of obesity, 
insulin resistance, compensatory hyperinsulinemia, dyslipid-
emia (high serum total cholesterol level, high serum LDL lev-
el, decreased serum HDL level, or high serum TG level), and 
metabolic syndrome.9,14,25-33 A Greek epidemiologic study re-
ported that the BMI, levels of glucose and TG, and blood pres-
sure were significantly higher and that the incidence of meta-
bolic syndrome was 6.6 times higher in women with PCOS than 
in women without PCOS.29 A recent population-based study 
conducted in the United States reported that women with PCOS 
have an odds ratio of 2.19 [95% confidence interval (CI), 2.02–
2.37; ***p<0.001] for GDM,32 while a meta-analysis study report-
ed that the odds ratio of metabolic syndrome in women with 
PCOS was 2.57 (95% CI, 2.18–3.02; ***p<0.001).9

In summary, this is the first study to investigate the preva-
lence of PCOS in a nationwide population of reproductive-aged 
Korean women. The age-adjusted incidence and prevalence of 
PCOS in Korean women aged 19–49 years were 2.8% and 4.3%, 
respectively; and the BMI, FBG, and HDL levels in these women 
were higher than those of the general population. Further re-
search is needed to examine the short- and long-term health 
risks and psychological problems associated with PCOS.
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