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Introduction

Polycystic ovary syndrome (PCOS) is a common com-

plicated endocrine and metabolic disorder that affects five

to ten percent of the population [1]. The diagnostic crite-

ria for PCOS remain controversial because of the diver-

sity and heterogeneity of its clinical features [2].

According to the Rotterdam criteria, the prevalence of

PCOS in women seeking primary healthcare in Salvador,

Brazil, was 8.5% [3]. In a community sample of an Iran-

ian population, the prevalence of PCOS was 7.1% (95%

CI: 5.4%–8.8%) using the National Institutes of Health

(NIH) definition, 11.7% (95% CI: 9.5%–13.7%) based on

the Androgen Excess Society (AES) criteria, and 14.6%

(95% CI: 12.3%–16.9%) using the Rotterdam definition

[4]. Different ethnic groups have different prevalence

rates. The PCOS prevalence rates among Black and among

Caucasian American women of reproductive age were

8.0% and 4.8%, respectively [5]. The prevalence of PCOS

among Mexican women is approximately 6.0%, similar to

that in other populations, but lower than the 12.8% among

Mexican-American women [6]. The prevalence of PCOS

among unselected women from Southern China is 2.2%,

much lower than the average prevalence [7].

However, Southern China and Northeastern China differ

greatly in climate, environment, and lifestyle. Thus, the preva-

lence of PCOS among Han ethnic women of reproductive age

in Northeast China may differ from that in Southern China.

European Society of Human Reproduction and Embry-

ology / American Society for Reproductive Medicine

(ESHRE/ASRM) -sponsored PCOS Consensus Workshop

in Rotterdam discussed and recommended the current cri-

teria for PCOS [8]. These criteria emphasise the exclusion

of other diseases that can cause androgen excess; thus, it is

an exclusion criterion. Although the Rotterdam criteria was

established based on ten years of research as a bridge for in-

ternational science communication, further research should

confirm whether it is suitable for Han ethnic women of re-

productive age in China. 

The etiology and pathogenesis of PCOS is still unclear.

At present, PCOS is regarded as a consecutive process, be-

ginning with prepuberty or earlier, during which adult clin-

ical manifestations change with heredity and environment

[9)]. Up to 50 million of the five billion women of repro-

ductive aged in China will have PCOS, with an incidence

rate of five to ten percent. Thus, providing proper diagno-

sis and treatment, and preventing long-term complications

are arduous tasks. Meanwhile, the diverse clinical mani-

festations and severe long-term complications of PCOS
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drugs effectively prevent type 2 diabetes, hypertension, hy-

perlipidemia, and cardiovascular events, support from evi-

dence-based medicine is lacking [14]. Presently, changing

lifestyles (changing dietary habits, exercise for weight re-

duction) is an easy, cheap, and efficient therapy [15].

Hence, it is the most efficient, safest, and cheapest man-

agement strategy for patients diagnosed with PCOS.

The clinical manifestations of PCOS differ according to

race and to age [16-19]. Thus, we should focus on the fea-

tures of PCOS among the Han population in China to un-

derstand PCOS, to diagnose and treat the disease correctly,

as well as to prevent its long-term complications. A total of

1600 Han women of reproductive age who came from four

sites in Liaoning Province were investigated via epidemi-

ologic cluster layer sampling.

Materials and Methods

Participants
We surveyed women of reproductive age who were permanent

residents in four different areas in Liaoning Province, Northern

China, including the two cities Shenyang and Yingkou, and the two

towns Benxi and Zhangwu.

This sampling frame was chosen because it was the most lo-

gistically feasible, maximising the representativeness of geo-

graphic position and economic level in presenting prevalence and

enabling further research on PCOS. All the Han ethnic women

aged 19 years to 45 years were investigated, and finally, 1,600

women participated the study. Suspected PCOS patients were

screened using inclusion criteria, and the controls were filtered

from the cohort according to 1:1. The PCOS patients were diag-

nosed according to the diagnostic criteria recommended by the

2003 Rotterdam ESHRE/ASRM. Nest cases control study of di-

agnosed PCOS patients and normal controls were carried out.

Questionnaire
A total of 1,600 Han women of reproductive age from Liaoning

Province were investigated from May to December in 2008. The

questionnaire included common status, menstruation history

(menarche age, primary or secondary amenorrhoea, functionary

uterus bleeding, oligo-menstruation), recent hormone or drug in-

take, disease and treatment history, birth status, diet and exercise

habit, familial disease history (including diabetes, hypertension,

cardiovascular events, seborrheic alopecia, and the menstruation

history of first and second degree relatives), and childbearing his-

tory of married women (pregnancy-induced hypertension, gesta-

tional diabetes, preterm birth, and macrosomia).

Physical examination
Height and weight were measured (to calculate the body mass

index, BMI), as well as abdominal circumference and waistline

(to calculate waist to hip ratio, WHR). The subjects were exam-

ined for hair distribution (F-G hirsutism score) [20], acne, sebor-

rheic alopecia, lactation, exophthalmos, swollen thyroid, and beast

masses, as well for acanthosis nigricans. Blood pressure and pulse

rate were recorded, and gynaecologic examinations (vulvae,

vagina, cervix, body of uterus, appendix, and rectal examination

for unmarried women) were performed.

Ultrasonography
Using an Ssc370 type ultrasound machine with 7.3 Hz, pelvic

ultrasonography was performed per vagina for married women

and per rectum for unmarried women. The size (length, width,

thickness) and position of the uterus and endometrial thickness

were measured. The sizes of both ovaries were measured, and the

number of two to nine mm antral follicles (on longitudinal and

coronal sections of the ovaries) was determined to obtain the mean

value and describe special status.

Endocrine and biochemical indexes checking
The fasting blood glucose (FBG) of suspected PCOS patients

and matched controls from the cohort were determined. Fasting

venous blood samples were collected and sent to the Third Hos-

pital of Beijing Medical University to determine fasting insulin

(INS), triglyceride (TG), total cholesterol (TCH), high density

lipoprotein (HDL), low density lipoprotein (LDL), thyroid stim-

ulating hormone (TSH), testosterone (T), sex hormone-binding

globulin (SHBG), androstenedione (A), as well as to calculate

homeostasis model assessment of insulin resistance and the free

testosterone index (FAI).

Intake, exclusion, and diagnostic criteria
Healthy Han ethnic women of reproductive age (19 to 45 years)

in from Liaoning Province were included in the study. To min-

imise treatment bias, the authors excluded pregnant women or

those suspected of pregnancy, lactating women, and those with

endocrine diseases, as well as those on long-term oral contracep-

tives or subcutaneously injected contraceptive.

PCOS patients were diagnosed using ESHRE/ASRM of 2003

(8). Women who fulfilled any of the three criteria were consid-

ered suspected PCOS patients.

Normal women with signs of irregular menstruation, hirsutism,

acne, and sebaceous flux were matched by ages (± 2) and BMI (±

2) in the cohort.

Statistical analysis
Descriptive statistics were generated to enable comparisons

between groups. Continuous variables were checked for normal-

ity, and the means are presented with standard deviations, medi-

ans, or interquartile ranges, as appropriate. Distributions were

compared using Student’s t-test or Mann–Whitney U as appro-

priate. Categorical variables were compared using a Pearson’s χ2

test. Differences with p-values < 0.05 were considered signifi-

cant. All statistical analyses were carried out using SPSS 15.0.0

for Windows.

Results

Common features of researched groups
The age, profession, education degree, average family in-

come, married/unmarried ratio, number of pregnancies and

deliveries, BMI, and obesity distribution of the three groups

are shown in Tables 1 and 2.

Of the 1,600 respondents, 132 (8.25%) were diagnosed

with PCOS using the diagnostic criteria proposed by

ESHRE/ASRM in 2003. 

Menstruation history 
Up to 97 of the 132 (73.48%) diagnosed PCOS patients

had abnormal menstruation. Among the 97 cases, three

(2.27%) had polymenorrhea, 94 (71.21%) had oligomen-

orrhea, six (4.55%) had secondary oligomenorrhea; 61

cases (64.9%) had menstrual cycles lasting 35 days to 60

days, whereas 33 cases (35.1%) had menstrual cycles last-
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ing more than 60 days. The mean menarche age was

14.27 years ± 1.64 years old. The menarche ages of 20

cases were older than 16. In 42 cases (31.8%), regular

menstruation began more than two years after menarche. 

Androgen excess
The prevalence of androgen excess was 43.5%, among

which biochemical androgen excess was 29.8%, whereas

clinical androgen excess was 23.7%. Up to 19 cases

(14.4%) exhibited hirsutism (F—G ≥ 6 score), 13 cases

had acne (9.95%), eight (6.1%) had sebaceous flux, and

two cases (1.5%) had acanthosis nigricans syndrome.

Thus, the main manifestations of androgen excess among

Han ethnic women of reproductive age in Liaoning

Province were acne, hirsutism, sebaceous flux, and thick

pores.

Hirsutism was mild in Liaoning province, with only 19

cases (14.39%) with F-G scores more than 6. Total score

distribution was as follows: muffle 96 scores (37.20%),

lower abdomen 52 score (20.16%), chest 43 score

(16.67%), thigh 30 score (11.63%), upper abdomen 19

score (7.36%), mandible 15 score (5.81%), upper arm 1

score (0.39%), back 1 score (0.39%), and hip 1 score

(0.39%). The main manifestations of hirsutism among Han

women of reproductive age are thin hairs on the upper lip,

thick hairs in middle of the lower abdomen, thick pubes ex-

tending to the crissum and groin, but seldom male distri-

bution, long hair around the areola, and hairs inside the

thigh, mainly near groin.

Polycystic ovaries 
Polycystic ovaries are prominent among the PCOS pa-

tients. A total of 126 cases (96.2%) had polycystic ovaries,

68 of which were bilateral 58 (44.3%) were unilateral. The

average number of follicles in the left ovary was

14.05 ± 5.51 and 15.23 ± 6.14 in the right ovary.

Obesity
BMI is often used to evaluate obesity. In 2000, the WHO

Western Atlantic regional officials, the International Associ-

ation for the Study of Obesity (IASO), and the International

Obesity Task Force (IOTF) set the overweight and obesity

cut-offs at BMIs of 23 kg/m² and 25 kg/m². Only 29 cases

(21.96%) were overweight and 34 cases (25.75%) were

obese. The patients were divided into an obesity group (34

cases, BMI ≥ 25) and a non-obesity group (98 cases). The

triglyceride levels, free testosterone index, fasting insulin,

constriction blood pressure, and hirsutism in the obesity

group were higher than those in the non-obesity group. The

levels of high-density lipoprotein and sex hormone-binding

globulin were significantly lower than those in the non-obe-

sity group (p < 0.05). The other biochemical indices, such as

cholesterol, androstenedione, number of follicles, low den-

sity of lipoprotein, and diastole blood pressure, did not sig-

nificantly differ between the two groups (p > 0.05). The

incidence rates in the obesity group of silent lifestyle, ab-

normal menstruation, history of infertility, and interval from

menarche to regularisation of menstrual cycle exceeding two

years were higher than those in the non-obesity group, but

the differences were not significant (the χ2 values were 1.64,

0.869, 2.663, 0.625 respectively, p > 0.05, Table 3)

Age distribution features
The 132 diagnosed PCOS patients were divided into

three groups in terms of age: 19 years to 25 years, 26 years

Table 1. — Common features of researched groups.
Features All Suspected PCOS and controls PCOS

Number 1,600 966 132

Age (year) 34.38 ± 5.07 33.17 ± 4.89 31.15 ± 4.89

Profession (%) 13.6 / 19.1 / 31.6 / 2.8 / 0.2 / 10.6 / 16.0 / 33.7 / 3.7 / 0.3 / 10.6 / 15.9 / 34.1 / 4.5 / 2.3 /

cadre/teacher/office clerk/medical staff/ 14.1/3.3/9.1/6.4 14.0 / 3.8 / 9.7 / 8.1 12.1 / 4.5 / 12.1 / 3.8

student/worker/farmer/business/others

Education degree (%) illiterate / elementary 0 / 0.9 / 42.7 / 56.4 0 / 0.6 / 44.4 / 55.0 0 / 0 / 43.6 / 56.8

school / high school (polytechnic school) /

junior college and higher

Average income of the family (%) 22.5 / 48.6 / 27.9 / 1.1 18.7 / 44.5 / 35.4 / 1.3 18.9 / 50.8 / 28.8 / 1.5

< 700 yuan / 701-1,500 yuan /

< 1,501-5,000 yuan / > 5,000 yuan

Married/unmarried ratio 1546 / 54 924 / 42 115 / 17

Pregnancy/delivery times 1.84 ± 1.12 / 0.92 ± 0.39 1.82 ± 1.14 / 0.88 ± 0.41 1.72 ± 1.09 / 0.82 ± 0.44

Menarche (age) 14.39 ± 1.51 14.18 ± 1.44 14.27 ± 1.64

BMI 22.73 ± 4.60 22.84 ± 3.29 23.27 ± 3.93

Obesity BMI ≥ 25 285 189 34 

Table 2. — Three groups divided according to age.
Age (years) 19 - 25 26 - 35 36 - 45

Total number 65 (4.06%) 810 (50.63%) 725 (45.31%)

Suspected PCO 50 (5.18%) 581 (60.14%) 335 (34.68%)

and normal

Diagnostic PCOS 16 (12.12%) 92 (69.70%) 24 (18.18%)
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to 35 years, and 36 years to 44 years. The 26 years to 35

years old group accounted for 69.7%, less than that in the

36 years old group, which occupies 81.8% (Table 4).

Fertility survey
Of the 132 PCOS patients, 17 were unmarried women and

115 were married women. Among the patients who had been

pregnant, 32 took longer than one year to conceive, 17 took

longer than one year, six took longer than two years, three

took longer than three years, and two took longer than four

years. Only 11 patients had histories of pregnancy, but with

no live births, and four patients had at most four miscar-

riages. The control group included five unmarried women

and 127 married women. Among those with histories of

pregnancy, 15 took longer than one year to conceive, ten

took longer than one year, and five took longer than two

years. Three had histories of pregnancy, but with no live

births and one a history of miscarriage. The clinical criterion

for infertility, set by the WHO in 1995, is one year. The

prevalence of infertility among the diagnosed PCOS patients

was 27.83%, whereas that in control group was 11.81%.

Discussion

The prevalence of PCOS in Europe was five to ten per-

cent [20]. The prevalence rates in Jinan City and in Yan Tai

City were 6.46% and 7.2%, respectively, as reported by

Chen et al. [21]. The prevalence of PCOS in this present

epidemiologic search was 8.25%, which is consistent with

that in Europe and slightly higher than those in Jinan City

and Yan Tai City in China. The prevalence of PCOS is cor-

related with economic level. However, larger sample size is

needed to confirm whether PCOS can be attributed to the

difference in quality of life, nutrition, lifestyle, or pressure.

PCOS is a common complicated endocrine and metabolic

disorder in women of reproductive age [22]. The symptoms

improve with age [23]. PCOS is centralised around the age

of 35 years, in accordance with the aforementioned fact

[24]. The present study shows that the main clinical mani-

festation of PCOS in Liaoning Province is abnormal men-

struation, with rate reaching 97%, whereas the androgen

excess rate was only 23.7%. This result is different from

those of a previous European research, wherein the abnor-

mal menstruation rate was 80% and the androgen excess

rate was 69% [9]. However, it is similar to the rate in Japan,

wherein the abnormal menstruation rate was 92% and the

androgen excess rate was 23% [25]. This difference may

be because F-G scoring is unsuitable for Asians. Among

the 132 matched controls, the correlations between body

hair and sex hormone F-G scoring were 71.5%, 85.8%,

93.8%, 97.7%, 98.8%, and 100%, which correspond to

scores 0, 1, 2, 3, 4, and 5, respectively. Thus, to determine

the normal value from the skewed distribution, the authors

set the critical value of F-G scoring to 3. The result is

slightly higher than that of Zhao et al. [26], with a critical

value of 2. These results show that hirsutism among Han

women of reproductive age is slightly lower than that

among women in occident countries, which may have re-

sulted from racial differences. This result proves that racial

difference affects the clinical manifestations of PCOS; thus,

the diagnostic criteria should be established according to

the different racial characteristics.

Furthermore, the incidence of obesity in this study dif-

fers from that in Europe. The obesity rate is 25.76%, which

is clearly lower than the rate in Europe (50%–70%) [27],

but similar to that in Japan (20%) [28]. However, the pres-

ent rate is higher than in the study by Chen in 2004 (8.23%)

[29]. The difference may be due to research time, caseload,

and quality of life. Oligoovulation and non-ovulation are

very common in PCOS; thus, many patients consult at the

hospital for infertility [30]. Therefore, more attention

should be given to treating infertility in the clinic. In this

study, the infertility rate of PCOS in the unselected popu-

lation was only 27.8%, which is lower than that of the nor-

mal group (11.82%). Therefore, infertile PCOS patients

should initially be observed for endocrinal and metabolic

disorders. Drugs to stimulate ovulation are unnecessary

during the beginning of treatment.

Significantly more women in the PCOS group required

more than two years to have regular menstruation than that

Table 3. — Clinical and biochemical characteristics of 132
patients in obesity and non-obesity groups. 
Items Obesity Non-obesity t p

group group value value

TG (mmol/l) 1.67 ± 1.23 1.09 ± 0.68 3.436 0.001*

HDL (mmol/l) 1.24 ± 0.36 1.44 ± 0.31 -3.130 0.002*

FAI 8.91 ± 8.07 4.92 ± 3.95 3.776 0.000*

SHBG (nmol/l) 33.90 ± 16.68 55.57 ± 22.19 -5.203 0.000*

INS (uIU/ml) 7.01 ± 4.21 4.54 ± 6.25 2.140 0.034*

F-G SCORE 3.00 ± 3.45 1.59 ± 2.29 2.689 0.008*

DBP (mmHg) 124.62 ± 25.13 111.04 ± 11.97 4.173 0.000*

FBG (mmol/l) 5.89 ± 1.28 5.37 ± 0.72 2.933 0.004*

HOMA-IR 1.88 ± 0.21 1.11 ± 0.16 2.952 0.004*

TCH (mmol/l) 4.75 ± 0.69 4.68 ± 0.38 0.463 0.644

A (nmol/l) 11.52 ± 4.13 11.80 ± 4.44 -0.323 0.747

LON (number) 14.94 ± 5.34 13.73 ± 5.59 1.098 0.274

RON (number) 16.35 ± 6.39 14.85 ± 6.03 1.235 0.219

LDL (mmol/l) 2.24 ± 0.59 2.19 ± 0.57 0.437 0.663

T (nmol/l) 2.28 ± 1.07 2.21 ± 1.06 0.325 0.745

SBP (mmHg) 84.59 ± 15.38 81.24 ± 74.07 0.261 0.795

TCH? A? LON? RON? T? SBP?

Table 4. — Age distribution of 132 PCOS patients.
Group (age) Cases Proportion (%) Accumulative proportion (%)

20 - 25 16 12.1 12.1

26 - 35 92 69.7 81.8

36 - 44 24 18.2 100.0
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in the control group (p < 0.05). The authors defined men-

strual delay as the occurrence of menarche later than 16

years. Significantly more women had menstrual delay in

the PCOS group than that in the control group (p < 0.05).

Thus, patients with delayed menarche and delayed regular

menstruation, especially oligomenorrhea, have higher risk

of PCOS. Therefore, patients who experience delayed

menarche or long menstrual cycles, fail to establish regular

menstrual cycles within two years after menarche, and

those with complications that cause androgen excess, such

as obesity and polycystic ovaries, should be examined for

PCOS. These patients should be diagnosed earlier to re-

ceive the appropriate intervention. 

The etiology of PCOS is still unclear. Recent studies

have linked increased androgen and insulin resistance with

PCOS [31, 32]. The study showed that free androgen index

(FAI), homeostasis model assessment-insulin resistance

(HOMA-IR), increased serum testosterone, and an-

drostenedione, and decreased SHBG are high-risk factors

for PCOS.

Conclusions

The prevalence of PCOS in Han women of reproductive

age in Liaoning Province is 8.25%, with an infertility rate

of 27.8%. The classical manifestation of PCOS among Han

women in Liaoning Province is PCOs and abnormal men-

struation, whereas obesity, acne, and hirsutism are minor

indicators. In addition, androgen excess rate among PCOS

patients is lower than that in other studies. FAI, HOMA-

IR, increased serum testosterone and androstenedione, and

decreased SHBG, long history of infertility, menstrual

delay as menarche later than 16-years-old, and failure to

have regular menstruation with two years after menarche

are high-risk factors for PCOS.

References

[1] Carmina E., Lobo R.A.: “Polycystic ovary syndrome (PCOS): ar-

guably the most common endocrinopathy is associated with signifi-

cant morbidity in women. J. Clin. Endocrinol. Metab., 1999, 84,

1897.

[2] Yildiz B.O., Bozdag G., Yapici Z., Esinler I., Yarali H.: “Prevalence,

phenotype and cardiometabolic risk of polycystic ovary syndrome

under different diagnostic criteria“. Hum. Reprod., 2012, 27, 3067.

[3] Gabrielli L., Aquino E.M.: “Polycystic ovary syndrome in Salvador,

Brazil: a prevalence study in primary healthcare“. Reprod. Biol. En-
docrinol., 2012, 10, 96.

[4] Tehrani F.R., Simbar M., Tohidi M., Hosseinpanah F., Azizi F.: “The

prevalence of polycystic ovary syndrome in a community sample of

Iranian population: Iranian PCOS prevalence study“. Reprod. Biol.
Endocrinol., 2011, 9, 39.

[5] Azziz R., Woods K.S., Reyna R., Key T.J., Knochenhauer E.S.,

Yildiz B.O.: “The prevalence and features of the polycystic ovary

syndrome in an unselected population“. J. Clin. Endocrinol. Metab.,

2004, 89, 2745.

[6] Moran C., Tena G., Moran S., Ruiz P., Reyna R., Duque X.: “Preva-

lence of polycystic ovary syndrome and related disorders in mexican

women“. Gynecol. Obstet. Invest., 2010, 69, 274.

[7] Chen X., Yang D., Mo Y., Li L., Chen Y., Huang Y.: “Prevalence of

polycystic ovary syndrome in unselected women from southern

China“. Eur. J. Obstet. Gynecol. Reprod. Biol., 2008, 139, 59.

[8] Rotterdam ESHRE/ASRM-Sponsored PCOS Consensus Workshop

Group.: “Revised 2003 consensus on diagnostic criteria and long-

term health risks related to polycystic ovary syndrome“. Fertil. Steril.
2004, 81, 19.

[9] Hart R., Hickey M., Franks S.: “Definitions, prevalence and symp-

toms of polycystic ovaries and polycystic ovary syndrome“. Best
Pract. Res. Clin. Obstet. Gynaecol., 2004, 18, 671.

[10] Chen Z.J.: “Pay attention to long term health risk of PCOS patients”.

J. Int. Repro. Health/Family Planning 2008;43(7):548-549.???

[11] Weerakiet S., Bunnag P., Phakdeekitcharoen B., Wansumrith S.,

Chanprasertyothin S., Jultanmas R., et al.: “Prevalence of the meta-

bolic syndrome in Asian women with polycystic ovary syndrome

using the International Diabetes Federation criteria”. Gynecol. En-
docrinol., 2007, 23, 153.

[12] Gambarin-Gelwan M., Kinkhabwala S.V., Schiano T.D., Bodian C.,

Yeh H.C., Futterweit W.: “Prevalence of nonalcoholic fatty liver dis-

ease in women with polycystic ovary syndrome“. Clin. Gastroen-
terol. Hepatol., 2007, 5, 496.

[13] Lo J.C., Feigenbaum S.L., Yang J., Pressman A.R., Selby J.V., Go

A.S.: “Epidemiology and adverse cardiovascular risk profile of di-

agnosed polycystic ovary syndrome“. J. Clin. Endocrinol. Metab.,

2006, 91, 1357.

[14] Alvarez-Blasco F., Botella-Carretero J.I., San Millán J.L., Escobar-

Morreale H.F.: “Prevalence and characteristics of the polycystic

ovary syndrome in overweight and obese women“. Arch. Intern.
Med., 2006, 166, 2081.

[15] Panidis D., Macut D., Tziomalos K., Papadakis E., Mikhailidis K.,

Kandaraki E.A., et al.: “Prevalence of metabolic syndrome in women

with polycystic ovary syndrome”. Clin. Endocrinol. (Oxf)., 2013,

78, 586. doi: 10.1111/cen.12008.

[16] Essah P.A., Nestler J.E., Carmina E.: “Difference in dyslipidemia

between American and Italian women with polycystic ovary syn-

drome“. J. Endocrinol. Invest., 2008, 31, 35.

[17] Coviello A.D., Legro R.S., Dunaif A.: “Adolescent girls with poly-

cystic ovary syndrome have an increased risk of the metabolic syn-

drome associated with increasing androgen levels independent of

obesity and insulin resistance“. J. Clin. Endocrinol. Metab., 2006,

91, 393.

[18] Shi Y., Guo M., Yan J., Sun W., Zhang X., Geng L., et al.: “Analy-

sis of clinical characteristic in large-scale Chinese women with poly-

cystic ovary syndrome“. Neuro. Endocrinol. Lett., 2007, 28, 807.

[19] Bili H., Laven J., Iamni B., Eijkemans M.J., Fauser B.C.: “Age-re-

lated differences in features associated with polycystic ovary syn-

drome in normogonadotrophic olig-amenorrhoeic infertile women

of reproductive years“. Eur. J. Endocrinol., 2001, 145, 749.

[20] Li R, Qiao J., Yang D., Li S., Lu S., Wu X., Wei Z.: “Epidemiology

of hirsutism among women of reproductive age in the community: a

simplified scoring system“. Eur. J. Obstet. Gynecol. Reprod. Biol.,
2012, 163, 165.

[21] Escobar-Morreale H.F., Carmina E., Dewailly D., Gambineri A., Ke-

lestimur F., Moghetti P., et al.: “Epidemiology, diagnosis and man-

agement of hirsutism: a consensus statement by the Androgen Excess

and Polycystic Ovary Syndrome Society“. Hum. Reprod. Update,

2011, 18, 146.

[22] Chen Z.J., Zhao L.J., Zhou F.R., Li Y., Zhao L.X., Ma Z.X.: “Pri-

mary research on PCOS prevalence of Han ethnic reproductive

aged women in Jinan city“. Prog. Obstet. Gynecol., 2005, 14,

442.

[23] Okoroh E.M., Hooper W.C., Atrash H.K., Yusuf H.R., Boulet S.L.:

“Prevalence of polycystic ovary syndrome among the privately in-

sured, United States, 2003-2008”. Am. J. Obstet. Gynecol., 2012,

207, 299.e1-7. doi: 10.1016/j.ajog.2012.07.023. Epub 2012 Jul 20.

[24] Carroll J., Saxena R., Welt C.K.: “Environmental and genetic fac-

tors influence age at menarche in women with polycystic ovary

syndrome“. J. Pediatr. Endocrinol. Metab., 2012, 25, 459.



J. Jiao, Y. Fang, T. Wang, Z. Wang, M. Zhou, X. Wang 309

[25] Glintborg D., Mumm H., Ravn P., Andersen M.: “Age associated

differences in prevalence of individual rotterdam criteria and meta-

bolic risk factors during reproductive age in 446 caucasian women

with polycystic ovary syndrome“. Horm. Metab. Res., 2012, 44,

694.

[26] Iwasa T., Matsuzaki T., Minakuchi M., Tanaka N., Shimizu F., Hirata

Y., et al.: “Diagnostic performance of serum total testosterone for

Japanese patients with polycystic ovary syndrome“. Endocr. J., 2007,

54, 233.

[27] Korhonen S., Hippeläinen M., Niskanen L., Vanhala M., Saarikoski

S.: “Relationship of the metabolic syndrome and obesity to poly-

cystic ovary syndrome: a controlled, population-based study“. Am. J.
Obstet. Gynecol., 2001, 184, 289.

[28] Zhao J.L., Chen Z.J., Shi Y.H., Geng L., Ma Z.X., Li Y., et al.: “In-

vestigation of body hair assessment of Chinese women in Shandong

region and its preliminary application in polycystic ovary syndrome

patients”. Zhonghua Fu Chan Ke Za Zhi, 2007, 42, 590.

[29] Douchi T., Oki T., Yamasaki H., Nakae M., Imabayashi A., Nagata

Y.: “Body fat patterning in polycystic ovary syndrome women as a

predictor of the response to clomiphene.” Acta Obstet. Gynecol.
Scand., 2004, 83, 838.

[30] Chen Z.J., Li Y.: “Disscusion of hot topic on PCOS and assisted re-

production“. Prog. Obstet. Gynecol., 2004, 13, 241.

[31] Mandrelle K., Kamath M.S., Bondu D.J., Chandy A., Aleyamma T.,

George K.: “Prevalence of metabolic syndrome in women with poly-

cystic ovary syndrome attending an infertility clinic in a tertiary care

hospital in south India“. J. Hum. Reprod. Sci., 2012, 5, 26.

[32] Panidis D., Tziomalos K., Macut D., Delkos D., Betsas G., Misichro-

nis G., et al.: “Cross-sectional analysis of the effects of age on the

hormonal, metabolic, and ultrasonographic features and the preva-

lence of the different phenotypes of polycystic ovary syndrome“.

Fertil. Steril., 2011, 97, 494.

[33] Wongwananuruk T., Rattanachaiyanont M., Indhavivadhana S.,

Leerasiri P., Techatraisak K., Tanmahasamut P., et al.: “Prevalence

and clinical predictors of insulin resistance in reproductive-aged thai

women with polycystic ovary syndrome”. Int. J. Endocrinol.,
2012:529184. doi: 10.1155/2012/529184. Epub 2012 Jan 12.

Address reprint requests to:

X. WANG, M.D.

Department of Obstetrics and Gynecology, 

Shengjing Hospital of China Medical University, 

Shenyang, Liaoning Province (China)

e-mail: xiuxiawang@yeah.net


