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Abstract
To investigate sexual function in Chinese women with polycystic ovary syndrome (PCOS) and to explore the correlation with
clinical and biochemical characteristics. A cross-sectional study was designed in 1000 PCOS women, aged 18–45 years, via the
Chinese version of Female Sexual Function Index (FSFI) evaluating sexual function, with additional questions possibly related to
sexual life. Clinical and biochemical characteristics likely to affect sexual function were determined, including anthropometric
indicators, serum levels of hormones, luteinizing hormone to follicle-stimulating hormone ratio (LH/FSH ratio), prolactin (PRL),
total testosterone (TT), free androgen index (FAI), sex-hormone-binding globulin (SHBG), glucose, and lipid metabolism
indicators. Nine hundred ten PCOS women participated in the study, 685 patients were included after screening, and 211 were
suitable to detect correlations of clinical and biochemical characteristics with sex function parameters. The mean total FSFI score
was 24.19 ± 2.8; 79.56% of the women were at risk of female sexual dysfunction (FSD). Women doing regular aerobic exercise
and use of contraception had higher FSFI scores, while those with a desire to conceive and clinical signs of hyperandrogenism
had lower FSFI scores. There were negative associations of FSFI scores with age and body fat distribution. No significant
associations between FSFI scores and hormonal factors (surprisingly including SHBG) were found, except for total testosterone
and satisfaction (OR = 0.976, p = 0.002). HOMA-IR was significantly related to reduced desire score (OR = 0.914, p = 0.004)
and lubrication score (OR = 0.964, p = 0.044). PCOSwas associated with a high risk of FSD (defined according to FSFI) in about
80% of the women in our study, and clinical characteristics play a more important role.
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Introduction

Polycystic ovary syndrome (PCOS) is one of the most com-
mon endocrine disorders in women of reproductive age, with
an estimated prevalence of 10% around the world [1] and

5.6% in Chinese women aged 19–45 years [2]. This complex
endocrine disturbance reflects multiple variable biochemical
and clinical manifestations such as hyperandrogenism (HA),
insulin resistance, dyslipidemia, obesity, and frequently with
menstrual irregularities, infertility, and increased risk of
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adverse pregnancy outcomes [3–5]. These signs and compli-
cations can also lead to psychosocial and emotional distur-
bances and seriously affect quality of life [6, 7].

Female sexual dysfunction (FSD) is a highly prevalent dis-
order worldwide, which includes disorders of desire, arousal,
orgasm, and pain [8]. Prevalence of FSD may vary according
to cultural, racial, and health status. In our center, we per-
formed the first study in China to investigate 1010 young
otherwise healthy women (i.e., no PCOS) via the Internet,
whereby 60.2% were at risk of FSD [9]. Within another sur-
vey in Beijing, 63.3% had increased risk of FSD [10], whilst
in Nanjing, the overall prevalence of FSD was 56.8% [11].
The status of FSD in Chinese women is therefore serious but
unclear for PCOS patients up to now, although a lot of studies
have been done on various populations and recently a meta-
analysis is also published [12]. Current opinions on this topic
in other countries are controversial. Some authors have report-
ed impairment compared with the general population [13–17],
but others did not find a significant reduction in sexual func-
tion for women with PCOS [18–20].

It already has been acknowledged that androgens can in-
fluence sexuality, especially in patients with hypoactive sex-
ual desire disorder (HSDD), a severe form of sexual desire
disorder [21–23]. Since PCOS often is associated with
hyperandrogenemia, the question arises whether increased an-
drogen levels of PCOS patients may have a beneficial effect
on sexual function. Furthermore, some other biochemical and
clinical markers also may affect sexual health. In view of
multiple factors that can impair the sexual function of these
patients, most research around the world focused on the main
clinical characteristics related with FSD. Obesity, hirsutism,
infertility, and low self-esteem have been described to have
aversive effects on sexuality by causing body dissatisfaction
and interfering with their feminine self-perception and marital
problems. In fact, studies that go into the potentially biochem-
ical factors are only sporadically reported [14, 24, 25] and
their opinions were inconsistent. However, to our knowledge,
no study related to sexual function among women with PCOS
and investigating possible related clinical and biochemical
characteristics has been published in China until now. The
aim of the present study was therefore to evaluate this
question.

Materials and Methods

Ethical Approval

The study was approved by the Ethics Committee and
Institutional Review Board of Beijing Obstetrics and
Gynecology Hospital, Capital Medical University, People’s
Republic of China (protocol no. 2019-KY-039-01).

Recruitment of the Study Population

This cross-sectional study was performed with 1000 consec-
utive women with PCOS aged 18–45 years, who attended the
Department of Gynecological Endocrinology, Beijing
Obstetrics and Gynecology Hospital, from 31 provinces of
China during June 2019 to December 2019. All women com-
ing during this defined recruitment time were included if they
were eligible according to the inclusion and exclusion criteria
and were also willing to answer sensitive questions about
FSD. Informed consent was obtained from all patients. All
the study data were kept confidential.

Exclusion criteria were hyperprolactinemia, thyroid dys-
function, adrenal dysfunction, diabetes mellitus, pregnancy,
previous history of ovarian surgery, and medication that could
interfere with the function of the hypothalamic-pituitary-
gonadal axis within 3 months before entering the study, such
as using oral contraceptives. Inclusion criteria were sexual
activity during the past 4 weeks, readiness to answer the ques-
tionnaires on sexual function and additional questions related
to sociodemographic data, and other items with possible links
to sexual life. Only patients with a diagnosis of PCOS based
on the revised criteria of Rotterdam (2004) were included
[26]. Polycystic ovary was diagnosed by the presence of 12
or more 2–9 mm follicles in each ovary and/or increased ovar-
ian volume (> 10cm3). Oligo-anovulation was defined as oli-
gomenorrhea (menstrual cycle of > 35 days) or amenorrhea
(i.e., no menstrual bleeding during the last 3 months).
Hyperandrogenism was clinically defined as the presence of
clinical signs of hirsutism (modified Ferriman and Gallwey
score > = 3), acne, and/or levels of total testosterone higher
than 55.07 ng/dL (1.91 nmol/L). The severity of acne was
determined by a grading system based on the number of le-
sions (including comedones and inflammatory lesions) and
their spread on the face, back, and chest to classify it from
mild to severe (mild, total lesion count < 20; moderate, total
lesion count 20 < =to < 50; severe, total lesion count > = 50).
The severity of hirsutism according to mFG score was also
classified into 3 groups from mild to severe (none and mild, <
3; moderate, 3 < = to < 6; severe, > = 7).

Assessment of Sexual Function

The Chinese version of FSFI was used to assess female sexual
function [27], containing 19 questions that cover six domains:
desire, arousal, lubrication, orgasm, satisfaction, and pain. The
response options based on Likert-type scales were used to
calculate separate domain scores and a total score. A total
score of less than 26.55 was defined as FSD [28]. Individual
subdomain scores were obtained by weighting as original
score times severity score. Regarding cut-offs for the
subdomains of the FSFI, Shindel et al. [29] suggested an
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arbitrary score of 33% of the maximum score in each domain.
Both approaches were used throughout our study.

Further questions included whether participants had been
sexually active within the last 4 weeks, use of contraception
(including condoms, IUDs, and otherwise except for hormon-
al contraception), wish for conceive or fear of unwanted preg-
nancy, degree of clinical hyperandrogenism, frequency of aer-
obic exercise, and basic information like age, height, weight.

Because of the sensitivity of this issue for most Chinese
women, every woman was first asked to evaluate themselves
on the basis of questionnaires followed by a direct face to face
interview with the doctor or medical staff to confirm correct
understanding of the questions. We also used this study to
inform our patients about the importance of a healthy sexual
life and how to resolve possible problems.

Assay Methods

Baseline blood samples (in early follicular phase and/or if in
amenorrhea) were collected after overnight fasting for at least
12 h. The levels of FSH (follicle-stimulating hormone), lutein-
izing hormone (LH), prolactin (PRL), and total testosterone
(TT) were measured using an Immulite 2000 (Diagnostic
Products Corp, Los Angeles, CA) by the Reproductive
Endocrine Laboratory at Beijing Obstetrics and Gynecology
Hospital. Sexual hormone binding globulin (SHBG) was mea-
sured by a non-competitive liquid phase chemiluminescent
immunoassay (Immulite 1000, EURO/Diagnostics Products
Corp. Ltd. Los Angeles, CA). The intra-assay and inter-
assay coefficients of variation were 4.1 and 5.8%, respective-
ly. Biochemical parameters including fasting blood sugar
(FBS), fasting insulin (FINS), triglycerides (TG), total choles-
terol (TC), and low/high density lipoprotein cholesterol (LDL-
C/HDL-C) were measured using a Chemistry Analyzer
(Beckman Coulter LX20, USA) in the clinical chemistry lab-
oratory. The homeostasis model of assessment insulin resis-
tance (HOMA-IR) was calculated according to the suggested
formula: [glucose (nmol/L) × insulin (μU/mL)/22.5]. Free an-
drogen index (FAI) values were calculated as T (nmol/l) ×
100/SHBG (nmol/l). Body fat distribution and percentage of
fat were detected using a muscle function analyzer (MC/
MES00. 042, Beijing) after overnight fasting for at least 12 h.

Patient Sample Calculation

This is an observational cross-sectional study. Based on a
single population proportion formula, minimum sample for-
mula was calculated: N = uα

2 × prevalence (1 − prevalence)/
δ2. The prevalence of FSD was estimated as 60.2% according
to our earlier Internet-based study in young Chinese women
[9]; the evaluated error δ was 5%; the minimum sample con-
tent was n = (1.962 × 0.602× 0.398)/0.052 = 368. For our
study, we were primarily able to recruit almost three times

the number of patients during our defined recruitment time
of 6 months (intent to treat analysis) and almost twice the
number of patients who could finally be analyzed according
to the study protocol (per protocol analysis).

Statistics

Statistical evaluations were performed as per protocol analy-
sis, i.e., with patients who met all the study protocol criteria.
Excel 2010 software was used to establish and manage the
database, and the Statistical Package for Social Sciences
17.0 for Windows (SPSS) was used for statistical analysis.
Continuous variables were verified for normality by the
Kolmogorov-Smirnov test. Values were described as mean ±
standard deviation (SD) or median (interquartile range) based
on normal distribution test and percent for categorical vari-
ables. The independent sample t test and one-way analysis
of variance (ANOVA) were used to compare female sexual
function scores. Spearman’s correlation coefficients were ob-
tained to find the association between total and domain scores
and some biochemical and anthropometric variables.
Multivariate linear regression analysis was used to estimate
various risk factors for FSD and to control for confounding
factors. Two-sided p values < 0.05 were considered to be
significant.

Results

General Characteristics

A total of 910 PCOS women participated in the study (91.0%,
intent to treat study group), and 685 women (68.5%, per pro-
tocol study group) completed all questions of the FSFI and
answered further questions regarding basic characteristics and
information with possible links to sexual life. The consider-
able lower number of women in the protocol group must be
seen in context with the fact that China is a conservative na-
tion and a lack of sex education is one of its characteristics.
Until recently, few Chinese women were willing to discuss
sexual problems. The mean age of participants was 29.02 ±
4.17 years; interquartile range was 26–32 years (50.0%, n =
343), with the youngest being 20 and the oldest 41. The mean
BMI was 24.48 ± 4.47 kg/m2, and 35.62% of participants had
BMI > = 25 kg/m2. Four hundred fifty-eight (66.86%) partic-
ipants wished for a child, 220 (32.12%) used of contraception,
and 34 (4.96%) fear of unwanted pregnancy currently.
Women with severe hirsutism and/or acne accounted for 85
(12.41%), moderate for 262 (38.25%), and none and mild for
338 (49.34%) participants. Three hundred sixty-two (52.85%)
participants had < 1 time of aerobic exercise per week, 294
(42.92%) had about once, and 29 (4.23%) had > = 2 times of
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aerobic exercise per week. The general characteristics of the
study population are given in Table 1.

Biochemical Characteristics

Data from a total of 211 patients were adequate after
screening to perform further correlation analyses. These
biochemical characteristics are shown in Table 2. The
mean body fat distribution and body fat percentage of
participants were 209.30 ± 55.19 g/cm and 43.06 ±
5.75%, respectively. The mean levels of PRL, SHBG,
and lipid metabolism indicators (TG, TC, HDL-C, and
HDL-C) were 12.25 ± 5.78 ng/ml; 41.34 ± 24.09 nmol/
l; and 2.00 ± 1.09, 4.52 ± 0.92, 1.25 ± 0.36, and 2.78 ±
0.71 mmol/L, respectively. The levels of TT, FBS,
FINS, LH to FSH ratio, FAI, and HOMA-IR were
non-normally distributed, described as median (inter-
quartile range) as follows, 46.76 (18.46) ng/dl, 4.90
(0.51) mmol/L, 11.40 (7.04) uIU/ml, 2.37 (0.91),
4.12(5.34), and 2.51 (1.58), respectively.

Sexual Dysfunction Parameters

The total FSFI scores and subscores are shown in Table 3. For
the total FSFI score, a cut-off value of 26.55 was chosen, score
of 33% of the maximum score in each domain, a cut-off value
of 1.98 for each domain, respectively. Lower scores are relat-
ed to a higher likelihood of sexual problems. Regarding the
total FSFI score (mean score 24.19 ± 2.84), 545 participants
were considered to be at high risk of sexual dysfunction
(79.56%). Regarding the subscores, 66 were considered at
high risk of dysfunction for lubrication (9.64%), 38 for or-
gasm (5.55%), 18 for desire (2.63%), 16 for pain (2.34%),
11 for arousal (1.61%), and 3 for satisfaction (0.44%).

Comparison of FSFI Scores for General Characteristics

Using the t test, a comparison of the mean scores showed that
women who used no form of contraception, compared with
contraceptive users, had lower total FSFI scores (p < 0.001)
and also lower scores for desire, arousal, lubrication, orgasm,
satisfaction, and pain (all p < 0.001). Women who wished for
conceive had lower scores of total FSFI and lower scores of all
domains (all p < 0.001). Women who feared an unwanted
pregnancy had higher scores of total FSFI and also higher
scores for the domains of desire and arousal (all p < 0.01)
(Fig. 1).

Table 1 Anthropometric and clinical characteristics of Chinese women
with PCOS (n = 685)

Variable PCOS Percentage

Age (y), mean (SD) 29.02(4.17)

20–25, n (%) 76 11.09

25–35, n (%) 542 79.12

35–45, n (%) 67 9.78

BMI (kg/m2), mean (SD) 24.48 (4.47)

< 25 kg/m2, n (%) 441 64.38

> = 25 kg/m2, n (%) 244 35.62

Contraception

Yes, n (%) 220 32.12

No, n (%) 465 67.88

Wish for conceive

Yes, n (%) 458 66.86

No, n (%) 227 33.14

Fear of unwanted pregnancy

Yes, n (%) 34 4.96

No, n (%) 651 95.04

Hirsutism and/or acne

None and mild, n (%) 338 49.34

Moderate, n (%) 262 38.25

Severe, n (%) 85 12.41

Aerobic exercise (times per week)

< 1, n (%) 362 52.85

1–2, n (%) 294 42.92

> = 2, n (%) 29 4.23

BMI body mass index

Table 2 Biochemical characteristics of Chinese women with
PCOS (n = 211)

Variable PCOS

Body fat distribution (g/cm), mean (SD) 209.30 (55.19)

Body fat percentage (%), mean (SD) 43.06 (5.75)

LH to FSH ratio, median (IQR) 2.37 (0.91)

PRL (ng/ml), mean (SD) 12.25 (5.78)

TT (ng/dl), median (IQR) 46.76 (18.46)

SHBG (nmol/l), mean (SD) 41.34 (24.09)

FAI, median (IQR) 4.12(5.34)

FBS (mmol/L), median (IQR) 4.90 (0.51)

FINS (uIU/ml), median (IQR) 11.40 (7.04)

HOMA-IR, median (IQR) 2.51 (1.58)

TG (mmol/L), mean (SD) 2.00 (1.09)

TC (mmol/L), mean (SD) 4.52 (0.92)

HDL-C (mmol/L), mean (SD) 1.25 (0.36)

LDL-C (mmol/L), mean (SD) 2.78 (0.71)

LH luteinizing hormone, FSH follicle-stimulating hormone, PRL prolac-
tin, TT total testosterone, SHBG sex hormone-binding globulin, FAI free
androgen index,FBS fasting blood sugar, FINS fasting insulin,HOMA-IR
homeostasis model assessment for insulin resistance index, TG triglycer-
ides, TC total cholesterol, HDL-C high-density lipoprotein cholesterol,
LDL-C low-density lipoprotein cholesterol, HOMA-IR was calculated
using following formula: [glucose (nmol/L) × insulin (μU/mL)/22.5]
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Using ANOVA, we found that women performing regular
aerobic exercise (> = 1 time per week) had higher total FSFI
scores compared with women who rarely exercised (p <
0.001). The same was true for desire (p < 0.05), lubrication
(p < 0.01), orgasm (p < 0.05), and also satisfaction (p < 0.001)
scores (group 1, < 1 time per week; group 2, 1 < = to < 2 times
per week; group 3, > = 2 times per week). Women in group 3
had higher satisfaction score than that in group 2. However,
there were no significant differences comparing the group 3 to
group 2 in total score and other domains. Women with severe
clinical signs of hyperandrogenism showed lower desire (p <
0.01) and satisfaction (p < 0.001) scores than that of none to
mild and moderate groups and no difference between the latter
two groups (Fig. 2).

Spearman’s Correlations Analysis

The details of Spearman’s correlations of sex function and its
domains with the clinical and biochemical features are shown
in Table 4. There were significant negative correlations

between age, BMI, body fat percentage, body fat distribution,
and FSFI scores, and there were no significant associations
between FSFI scores and hormonal parameters, except for
total testosterone in relation to satisfaction (r = −0.139, p =
0.044) and FAI associated with increased orgasm score (r =
0.132, p = 0.046).

HOMA-IRwas significantly related to reduced desire score
(r = −0.152, p = 0.028) and lubrication score (r = −0.189, p =
0.006). We observed a positive significant correlation be-
tween the total FSFI score and HDL-C level (r = 0.142; p =
0.04). There were no significant associations between sexual
function scores and serum TG, TC, and LDL-C levels.

Multivariate Linear Regression Analysis

According to the odds ratio (OR) and p value, aerobic exercise
and use of contraception were protective factors, while hirsut-
ism and/or acne and wish for conceive were remaining signif-
icant risk factors for FSD (Fig. 3). Aerobic exercise was pos-
itively correlated with total FSFI (OR = 1.503, p < 0.001),

Table 3 FSFI scores and
proportion of participants with
FSFI score < 26.55 (n = 685)

Score Mean SD Maximum Minimum Range Number at risk
of sexual
dysfunction

Percentage at risk of
sexual dysfunction
(%)

Total FSFI 24.19 2.84 32.5 10.4 22.1 545 79.56

Desire 3.58 0.82 6.0 1.2 4.8 18 2.63

Arousal 3.94 0.76 6.0 1.2 4.8 11 1.61

Lubrication 4.48 0.62 6.0 1.8 4.2 66 9.64

Orgasm 3.83 0.98 6.0 1.2 4.8 38 5.55

Satisfaction 4.32 0.78 6.0 1.2 4.8 3 0.44

Pain 4.04 0.85 6.0 1.2 4.8 16 2.34

FSFI female sexual function index.

Fig. 1 Comparison of mean FSFI
scores for contraception, fear-
pregnancy and wish-conceive.
*** p < 0.001; ** p < 0.01; ns:
there was no significant
difference
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desire (OR = 1.412, p = 0.047), and satisfaction score (OR =
1.399, p = 0.037). The use of contraception was positively cor-
related with satisfaction (OR = 1.689, p = 0.003). Hirsutism and/
or acne was negatively correlated with total FSFI (OR = 0.791, p
= 0.008), desire (OR = 0.725, p = 0.018), and satisfaction score
(OR = 0.905, p = 0.031). Wish for conceive was negatively
correlated with total FSFI (OR = 0.749, p = 0.032).

The details of multivariate linear regression analysis of
FSFI scores with clinical and biochemical characteristics are
shown in Fig. 4. Age was a significant risk factor for FSD,
negatively correlated with total FSFI score and for all domains
(all p < 0.001). Fat distribution was negatively correlated with
total FSFI score (OR = 0.993, p = 0.042), HOMA-IR was
negatively correlated with desire (OR = 0.914, p = 0.004)
and lubrication (OR = 0.964, p = 0.044) score, and TT was
negatively correlated with satisfaction score (OR = 0.976, p =
0.002). Meanwhile, HDL-C seemed to be a protective factor
for FSD, positively correlated with total FSFI score (OR =
1.119, p = 0.015).

Discussion

This survey estimates the prevalence of FSD of 685 patients
with PCOS coming from 31 provinces of China, i.e., mostly

from all over China. As the first official Obstetrics and
Gynecology Hospital in “New China,” our “Department of
Gynecological Endocrinology” cares for the largest number
of PCOS patients in China. Nevertheless, we experienced
some recruitment difficulties, because one of the main inclu-
sion criteria was that women were asked to answer voluntar-
ily, but completely and correctly, questions regarding their
sexual life to obtain scores of FSFI. Until recently, only few
Chinese women were willing to discuss sexual problems.
Therefore, many primarily eligible women were not willing
to participate in this study, which may have led to a selection
bias of participants (see “limitations” of our study). However,
despite this recruitment problem, to our knowledge, this is the
first study using large sample data to investigate the current
sex life of women with PCOS in China.

About 80% of our patients were at high risk of FSD, higher
than in the general population in China [9–11], and also higher
than reported in some other studies in the USA, Iran, and
Malaysia, with prevalence ranges between 27.2 and 62.5%
[14–16]. The higher prevalence of FSD in Chinese PCOS
patients may be due in part to different demographic charac-
teristics of the women and their social and cultural back-
ground, such as the widespread lack of sexual knowledge,
conservative beliefs, and neglect of FSD in China. Among
the six domains of FSD, lubrication was found to be the most

Fig. 2 Comparison of mean FSFI scores for aerobic exercise and hyperandrogenism. *** p < 0.001; ** p < 0.01, *p < 0.05; NS: there was no significant
difference
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compromised sexual domain in our study, followed by disor-
ders of orgasm and desire. Our earlier Internet-based study in
1010 women found that the top three dysfunctions were pain,
orgasm, and desire [9]. Besides the fact that these women did
not have PCOS, the reason for the difference may be
that the group of the respondents to our Internet-based
questionnaires were younger than the patients in our
present face to face study.

Regarding our analysis to find associations with clinical
characteristics and sexual function parameters, we found a
significantly higher risk of FSD in our largest group of pa-
tients, who were women who attended because of pressure of
fertility problems. This is in line with several other studies,
where psychosexual implications were found to cause pro-
found emotional distress which further could aggravate infer-
tility problems [30–32]. In contrast, in our study contraceptive
users had increased sexual function with higher satisfaction
scores than those who used no form of contraception. This is
consistent with our earlier Internet-based study [9].
Controversial results can be found in other studies; however,
these did not investigate PCOS patients [33, 34].

We found women performing regular exercise had higher
scores in total, desire, and satisfaction scores compared with
women who rarely exercised, as confirmed in other studies in

recent years. These studies found aerobic exercise improved
sexual function and reduced the anxiety and depression of
women with PCOS [35, 36]. Furthermore, aerobic exercise
interferes in their cognitive-emotional dimension of body im-
age, thus affecting sexual function [36].

Clinical signs of hyperandrogenism (hirsutism and/or ac-
ne) are significantly associated with a higher risk of FSD [18,
37]. Likewise, our study found that these women had lower
desire and satisfaction scores. In fact, many PCOS patients
with clinical hyperandrogenism have increased androgen
levels [38]. The real mechanism of androgen on sexual desire
is unknown. With the context of some patients with
hypoactive sexual desire disorder (HSDD) can be treated with
testosterone, an explanation for this obvious paradox may be
that the negative appearance due to clinical hyperandrogenism
(such as severe acne, hirsutism, alopecia) is one of the most
important psychological factors behind FSD [39–41]. These
negative effects for patients with PCOS may not be compen-
sated for by the possibly beneficial effects of increased andro-
gen levels. Another explanation could be that some studies
showed significant positive correlations between psycho-
emotional disorders such as depression and increased serum
androgens, although a causal relationship is unclear [42–44].
There are therefore still unanswered questions regarding the

Fig. 3 Multivariate generalized
linear regression analysis of FSFI
scores with general
characteristics. *** p < 0.001; **
p < 0.01; *p < 0.05
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effects of androgens inwomenwith FSD, especially for PCOS
women.

From other factors evaluated in our study, a clear associa-
tion was found for obesity with obviously decreased sexual
function. It already is known that obesity and sexual function
are associated through various mental and physical pathways.
Obesity increases the risk of cardiometabolic diseases that are
also associated with lower sexual function, such as type 2
diabetes, frequently seen in patients with PCOS [45], and
increases the risk of endocrine hormone disorders associated
with FSD [46]. Furthermore, anxiety and depression are more
prevalent in the obese population and are linked to FSD [47,
48]. Thus obesity, which is very frequent in women with
PCOS, may be a common etiological factor for decreased
sexual function [49, 50]. As a consequence, in our clinical
practice, we try to treat obesity, especially in women with
PCOS who wish for conceive, asking the women to undergo
a standardized diet and exercise program and possible also
prescribing drugs for the treatment of obesity [51, 52].

Regarding biochemical markers, we found no significant
relationship to the FSFI scores, except for total testosterone
and decreased satisfaction (OR = 0.976, p = 0.002). The rea-
son may be that PCOS women with elevated total testosterone

levels tend to have a negative self-image, higher BMI, and
various psycho-emotional disorders [24]. It should be men-
tioned that we did not find any significant association between
SHBG and FSD, although higher SHBG decreases free tes-
tosterone which could induce changes in the sexual function
scores. Given that testosterone binding to SHBG is a complex,
multistep process that involves inter-binding site allostery
[53], the roles of SHBG in regulating circulating testosterone
concentrations have been debated extensively, and the value
of SHBG as biochemical marker for the diagnosis of PCOS is
critically discussed. The significance of changes in levels of
SHBG and the free testosterone fraction needs further exper-
imental research [54].

Regarding glucose and lipid metabolic indicators, HOMA-
IR was significantly related to reduced desire score and lubri-
cation score. Insulin resistance is the most common metabolic
disorder in women with PCOS and is at the center of its path-
ophysiology, causes diabetes with direct or indirect relation-
ships with dyslipidemia and metabolic syndrome, and is the
topic of various studies including our own research [55, 56].
It’s mechanisms leading to sexual dysfunction include hyper-
glycemia, infections, vascular and neurological damage, and
hormonal disorders [57]. Vascular abnormalities, including

Fig. 4 Multivariate linear
regression analysis of FSFI scores
with clinical and biochemical
characteristics. *** p < 0.001; **
p < 0.01; *p < 0.05
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atherosclerotic damage and endothelial dysfunction, may be
responsible for reducing the engorgement of the clitoris and
for reducing lubrication of the vagina, leading to de-
creased arousal and dyspareunia during sexual inter-
course [58]. Diabetic neuropathy may further contribute
to the pathogenesis of sexual dysfunctions by altering
both the normal transduction of sexual stimuli and the
triggered sexual response [59, 60].

In addition, we observed a positive significant correlation
between total FSFI score and HDL-C level, therefore HDL-C
may be a beneficial factor for increasing sexual function. To
our knowledge, this has not been suggested in other studies
until now, and it seems worthy of being investigated within
further research.

Strengths and Limitations of the Study

The strengths of our study are that we report, to our knowl-
edge, for the first time the different prevalences of FSD and
the different scores of FSFI and its domains for a large popu-
lation of Chinese patients with PCOS. It also is a strength that
all women were patients from one center where data were
collected and all clinical examinations were performed, the
first officially acknowledged “Department of Gynecological
Endocrinology” in China and the center with the longest and
greatest experience in treating PCOS. Because the women
came from all over the country, our results should be repre-
sentative for China. We evaluated possible sexual problems
using the well-validated FSFI in the form of a direct face to
face interview, which is superior to surveys only made by
phone or letters.

The main limitation is that our study is observational and
cross-sectional. Thus, only associations can be described, no
causal relationships. Another limitation may be selection bias:
Due to the sensitive issue of sexual problems, women with
higher education may have more often agreed to participate in
this study, and another selection bias could be that patients
with more severe symptoms travelled a long way to one spe-
cialized center.

PCOS patients are a very heterogeneous group regarding
clinical features and hormonal parameters. It would be desir-
able to repeat our analysis within an even larger population to
obtain sufficient patient samples in subgroups of PCOS, for
example, stratified according to the four main phenotypes of
PCOS to minimize variability and confounding factors. In
addition, the status of mental health of PCOS women also is
an important factor of sexual function, which needs special-
ized research. Further studies are needed to confirm our re-
sults, especially a case-control study including also data of
distress, confidence, and self-esteem, because there are con-
trary arguments on the negative effect of PCOS. To determine
causal relationships to FSD, further exploration involving in-
tervention at regular healthcare visits is needed. Despite these

limitations, we think that our study is a very step in this re-
search, has discovered the seriousness of FSD in a large PCOS
group in China, and could help to recognize and take this
problem seriously in the long-term management of PCOS.

Conclusion

The prevalence of women with PCOS at high risk of FSD in
this study is higher than that in the general population in China
and higher than in some other countries. We found various
factors which could influence sexual function such as age, fre-
quency of exercise, and wanting to become pregnant. Although
several biochemical disturbances can influence the sexual func-
tion of patients with PCOS, our results highlight the role of
typical signs of PCOS such as obesity, infertility, and clinical
signs of hyperandrogenism. Hence, clinicians should regularly
assess the clinical dimensions of PCOS as well as biochemical
factors in terms of possible effects on sex life.
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