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Abstract

Background: Polycystic ovary syndrome (PCOS) is a multi-symptom disorder linked with Key Words

a range of metabolic and hormonal disturbances. Psychological and sexual aspects of > polycystic ovary syndrome
PCOS also need to be considered. (PCOS)

Objective of the study: This study aimed to assess sexual satisfaction (SS) in PCOS patients > health-related quality of

and eumenorrheic controls (CON). The relationships between SS, depressive symptoms,
health-related quality of life (HRQoL), and hormonal and metabolic profiles

were evaluated.

Methods: In this study, 190 patients with PCOS (mean age 26.34 + 5.47 years) and 197
age-matched CON (mean age 27.12 + 4.97 years) were enrolled. All subjects completed

life (HRQoL)

» WHO quality of life-BREF
(WHOQOL-BREF)

> sexual satisfaction

> sexual satisfaction
questionnaire (SSQ)

Polish version of the Sexual Satisfaction Questionnaire (SSQ), WHO Quality of Life-BREF
(WHOQOL-BREF), and the Center for Epidemiologic Studies Depression Scale-Revised
(CESD-R) questionnaire. Fasting blood samples were collected to assess hormonal, lipid,
and glucose profiles. Anthropometric measures were collected. Metabolic syndrome (MS)

was evaluated according to the IDF-AHA/NHLBI criteria.

Results: Patients with PCOS and MS had lower SS vs non-MS-PCOS. There were no
significant differences in the level of SS, presence of depressive symptoms, or HRQoL
between PCOS and CON (P > 0.05). Negative correlations were found between the SS
level and BMI, waist circumference, and waist-to-height ratio in PCOS women. However,
overweight or obese PCOS women did not differ in SS levels vs normal-weight PCOS
patients. The social dimension of WHOQOL-BREF was the only significant predictor of SS

in PCOS patients.

Conclusions: SS in PCOS women appears to be undisturbed. However, MS in PCOS patients

could negatively influence SS. The level of SS should be assessed in PCOS women,

especially if MS is present.
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(2021) 10, 1035-1044

Introduction

Polycystic ovary syndrome (PCOS) is a common condition,
affecting up to 20% of reproductive-aged women (1,

2). PCOS is associated with significant hormonal,

reproductive, metabolic, and psychological concerns.
PCOS is characterized by substantial clinical heterogeneity
and high comorbidity of psychosomatic diseases (3).
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The clinical phenotype of PCOS varies by ethnicity and
age-related changes. Psychological features such as anxiety,
depression, body image distress are often observed in PCOS
women (4, 5, 6). Irregular menstrual cycles, hirsutism,
acne, and infertility may aggravate stress and psychological
disorders (7, 8).

PCOS patients deal with biopsychosocial changes
that may affect sexual functioning and decrease sexual
satisfaction (SS) (9, 10, 11). For example, objective PCOS
characteristics (parity, excessive weight, and current
unfulfilled wish to conceive) and PCOS-related concerns
(women’s infertility-related and acne-related problems)
can be associated with lower SS (12). However, Silva et al.
found that 81.3% of PCOS women were satisfied with
their sexual life (13). Moreover, Zhao et al.’s meta-analysis
suggested no direct association between PCOS and the
risk of female sexual dysfunction (FSD) (14). Stevanovic
et al. also did not show differences in sexual function
between Europid PCOS and healthy women in research
on the QoL using the 50-item health-related quality of life
questionnaire for polycystic ovary syndrome (PCOSQ-50)
(including 7 items on sexual function) (15, 16).

Sexual health is an integral part of health understood
holistically, and the relationship between sexual health
and the remaining components of health is bidirectional.
The level of SS - a subjective dimension of health - is
related to the health-related quality of life (HRQoL) and
mental and physical health (17). Sexual dissatisfaction
and psychological issues are often under-appreciated in
patients with chronic diseases and can go unrecognized
(18, 19). Identification and treatment of psychological
disorders in women with PCOS particularly during critical
ages such as adolescence are part of current practice for
diagnosis and management of the PCOS by specialists
across Europe (20). Although international evidence-based
guidelines for the assessment and management of PCOS
and a position statement from the European Society of
Endocrinology (ESE) address PCOS’s psychological features
and recommend measuring heath-related QoL in all PCOS
patients, limited data on FSD are available in PCOS to date
(6, 21). Moreover, validated questionnaires have not been
used often to evaluate SS.

Aim
This study aimed to screen SS and psychological conditions
in PCOS women in comparison to eumenorrheic controls.

The relationship of depressive symptoms, HRQoL, and
clinical phenotype of PCOS (clinical and biochemical

hyperandrogenism (HA), simple and central obesity,
insulin resistance (IR), lipid disturbances, metabolic
syndrome (MS)) with SS was evaluated.

Methods

In this study, 190 patients with PCOS (mean age
26.34 £ 5.47 years) and 197 age-matched control subjects
(CON) (mean age 27.12 + 4.97 years) were recruited.
The PCOS patients were diagnosed according to the
Rotterdam criteria and the latest international evidence-
based guidelines for the assessment and management of
PCOS (21, 22). Following these recommendations, PCOS
features were defined as HA, oligoovulation, and polycystic
ovarian morphology (PCOM) in ultrasound. The presence
of >2 out of the following three features: oligoovulation or
anovulation, clinical and/or biochemical HA, or PCOM
determined the presence of PCOS (21, 22). Biochemical HA
was defined as total testosterone (T) > 2.67 nmol/L and/or
free testosterone index (FTI) > 5.5 (23, 24, 25). A volume
above 10 cm?® and more than 20 follicles sized 2-9 mm were
criteria for PCOM (21). The Ferriman-Gallwey scale of 8
points as the cut-off value was used to assess hirsutism.

A CON group consisted of eumenorrheic healthy
individuals without reported problems concerning
endocrine disorders, sexual development, and maturation.
PCOS and CON women were excluded if they had severe
psychiatric disorders (schizophrenia, bipolar disorder,
severe depression), diabetes, severe liver or kidney disease,
the use of oral contraceptive or anti-androgen therapy in
the last 3 months or current pregnancy or diagnosed and/
or treated infertility. Sociodemographic characteristics
were comparable between PCOS and CON groups.
Information on anthropometric parameters was collected
from all participants. Measurement of biochemical and
hormonal parameters was performed for the entire PCOS
group and about a quarter of the CON participants (n=49).

The weight, height, waist circumference (WC), and hip
circumference (HC) were measured according to the World
Health Organization (WHO) recommendations. Women
with BMI > 25 kg/m? were defined as obese (26). Waist-
to-height ratio (WHtR) was calculated by dividing WC by
height. Subjects with WHtR > 0.5 were defined as centrally
obese (26). Measurements of systolic blood pressure (SBP)
and diastolic blood pressure (DBP) were performed in the
sitting position, using a validated automated oscillometric
monitor, following standards of BP measurements.

Serum biochemical measurements (glucose, insulin, sex
hormone-binding globulin (SHBG)) and serum hormone
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levels (follicle-stimulating hormone (FSH), luteinizing
hormone (LH), estradiol (E2), T, DHEA sulfate (DHEA-S))
were measured in patients (on days 3-5 of the menstrual
cycle or after a progestin-induced withdrawal bleeding) with
the Cobas 6000 equipment (Roche Diagnostics), using kits
provided by the manufacturer. Hexokinase method (Roche
Diagnostics) with a variation (CV) coefficient of <3 %
for serum glucose was applied. Anti-Miillerian hormone
(AMH) was measured using the Elecsys® AMH assay by Roche
Diagnostics (detection limit: 0.071 pmol/L); measuring
range: 0.071-164.2 pmol/L, intermediate
2.5-3.9% CV). Total cholesterol (TC), high-density
lipoprotein cholesterol (HDL-C), and triglycerides (TG) were
measured by the enzymatic colorimetric method. Low-
density lipoprotein cholesterol (LDL-C) was estimated by the
Friedewald formula: LDL-C-C =TC-HDL-C-VLDL-C(TG/S).
The homeostatic model assessment for insulin resistance
(HOMA-IR) and free androgen index (FAI) were calculated:
fasting insulin (U/L) x fasting glucose (mg/dL)/405, and
(100 x T(nmol/L))/SHBG (nmol/L)), respectively (27). Insulin
resistance (IR) was defined as HOMA-IR > 2.5. Metabolic
syndrome (MS) was assessed according to the IDF-AHA/
NHLBI criteria (28). A set of three scales were collated and
administered to both groups. The survey forms included
the Polish version of the Sexual Satisfaction Questionnaire
(SSQ), the WHO Quality of Life-BREF (WHOQOL-BREF),
and the Center for Epidemiologic Studies Depression Scale-
Revised (CESD-R) questionnaire. Consent has been obtained
from each patient after full explanation of the purpose and
nature of all procedures used. The study was approved by the
Board of Bioethics of Poznan University of Medical Science
(552/16; 986/17).

precision:

Sexual satisfaction questionnaire (SSQ)

The SSQ is a valid and reliable psychometric method to
assess the respondents’ cognitive and emotional approach
to their own sexual life and evaluate the level of SS (29).
This questionnaire comprises ten items scored on a 1-4
Likert scale. The respondents were divided into categories
and subgroups with low, medium, or high results based on
the total score (sum of 10 items). For females, the total score
was characterized as follows: 10-25 low; 26-31 medium;
32-40 high result (29).

WHO quality of life-BREF (WHOQOL-BREF)

WHOQOL-BREF is a global cross-culturally comparable
HRQoL assessment instrument. The WHOQOL-BREF
questionnaire consists of 26 questions, including physical

health, psychological health, social relationships,
and environment. The first two of the 26 items could
be examined separately. Question 1 asks about an
individual’s global QoL rate, and question 2 asks how
individuals perceive their health status. The WHOQOL-
BREF instrument is a shorter adaptation of the original
questionnaire - WHOQOL (30). Question number 21 (How
satisfied are you with your sex life?) was excluded from the
analyses.

The center for epidemiologic studies depression
scale-revised (CESD-R)

The Polish version of the CESD-R scale was used as a
psychometric evaluation of depression. This self-reported
scale, developed by L S Radloft and updated by W Eaton,
serves as a screening tool to evaluate the presence of
affective symptoms, especially depression, in population-
based samples. The CESD-R consists of 20 clear and
understandable statements linked with the mood and
behavior during the last 2 weeks (31).

Statistical analysis

Statistical analysis of the data was performed using SPSS
version 21.0 (SPSS, Inc.). The normality of data distribution
was verified with the Shapiro-Wilk test or the Kolmogorov-
Smirnov test with Lilleforce significance correction,
depending on the sample size. Moreover, skewness and
kurtosis of the variables were controlled. Analyses were
conducted on raw data from questionnaires. Continuous
variables were compared using the Student’s t-test for
parametric data and the Mann-Whitney test for non-
parametric data. Categorical data were compared using the
Chi-squared test. Pearson linear correlation was used for
correlation analysis between two continuous variables with
normal or close to a normal distribution, and Spearman’s
rank correlation for continuous non-normal variables.
Linear regression analysis was performed for continuous,
normally distributed variables. All tests were considered
statistically significant at P < 0.05.

Results
Descriptive statistics and intergroup differences

In the first step, the significance of differences between the
PCOS and CON groups in all variables was checked. The
results of the analyses were provided in Tables 1 and 2.
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Table 1 Results of tests describing the significance of differences in the control and polycystic ovary syndrome groups.

CON PCOS
M (+s.0.) M (£s.0.) P-value
Anthropometric parameters
Age 27.12(4.97) 26.34 (5.47) 0.14
Body mass (kg) 64.47 (14.65) 70.39 (16.41) 0.001
Height (cm) 166.83 (6.45) 166.33 (5.84) 0.43
BMI (kg/m?) 23.14 (4.93) 25.46 (5.91) <0.001
WC (cm) 77.06 (13.21) 82.03 (13.86) <0.001
WHtR 0.46 (.09) 0.49 (.09) <0.001
SBP 118.95(11.50) 119.49 (12.69) 0.90
DBP 74.32 (9.75) 74.95 (8.93) 0.95
Biochemical parameters
TC (mg/dL) 168.18 (28.00) 172.56 (34.02) 0.73
LDL-C (mg/dL) 89.07 (29.67) 92.35(37.14) 0.91
TG (mg/dL) 79.27 (27.88) 94.36 (61.75) 0.54
HDL-C (mg/dL) 63.45 (12.81) 63.73(16.29) 0.84
Glucose (mg/dL) 88.94 (7.62) 90.17 (18.09) 0.95
Insulin (mIU/mL) 10.86 (7.41) 11.41(8.22) 0.93
HOMA-IR 2.47 (1.87) 2.76 (3.62) 0.83
Hormonal parameters
FSH (mIU/mL) 5.23(2.21) 5.97 (2.00) 0.01
LH (mIU/mL) 7.81(7.03) 11.38 (8.34) <0.001
DHEAS (pg/dL) 289.72 (105.36) 325.51 (134.92) 0.12
E2 (pg/mL) 81.28 (66.45) 64.72 (62.99 0.10
T (nmol/L) 1.28 (.58) 1.77 (.73) <0.001
SHBG (nmol/L) 75.30 (51.66) 61.71 (36.70) 0.31
FTI (%) 2.49 (1.95) 4.06 (3.45) <0.001
TSH (mIU/mL) 2.12(1.23) 2.16(1.19) 0.65
AMH (pmol/L) 3.50(1.22) 9.21 (5.74) <0.001
Psychological characteristics
SSQ total score 31.48 (6.22) 31.43 (6.24) 0.94
Depressive symptoms 14.44 (11.93) 13.39(10.63) 0.62
WHO QoL physical health 21.23(3.37) 21.15(3.09) 0.81
WHO QoL psychological health 21.00 (3.07) 20.43 (3.15) 0.08
WHO QoL social relationships 7.78 (1.61) 7.80 (1.46) 0.66
WHO QoL environment 29.77 (3.90) 29.58 (4.37) 0.08
WHO QoL WHO question 1 4.05 (0.66) 4.00 (0.64) 0.42
WHO QoL WHO question 2 3.69(0.84) 3.30(0.86) <0.001

AMH, anti-Mullerian hormone; CON, control subjects; DBP, diastolic blood pressure;,; E2, estradiol; FSH, follicle-stimulating hormone; FTI, free testosterone
index; HDL, high-density lipoprotein cholesterol; HOMA-IR, homeostasis model assessment for insulin resistance index; LDL-C, low-density lipoprotein
cholesterol; LH, luteinizing hormone; M (+s.p.), mean + standard deviation; PCOS, polycystic ovary syndrome patients; QoL, quality of life; SBP, systolic
blood pressure; SHBG, sex hormone-binding globulin; SSQ, sexual satisfaction questionnaire; T, total testosterone; TC, total cholesterol; TG, triglycerides;
TG/HDL-C, the ratio of triglycerides to HDL-cholesterol; TSH, thyroid-stimulating hormone; WC, waist circumference; WHtR, waist-to-height ratio.

Regarding the basic research question, the results
indicate that there were no differences in the level of SS
between the PCOS and CON groups (P=0.94). In the PCOS
group, 18.4% (n= 35) of participants had a low level of SS,
21.1% (n=40) a moderate level, and 60.5% (n= 115) a high
level of SS. In the CON group, the levels of SS were 19.8%
(n=39), 19.8% (n=39), and 60.4% (n=119), respectively.

For the anthropometric characteristics, significant
intergroup differences were found. PCOS patients were
characterized by higher body mass, BMI, WC, and WHtR
than CON subjects (P < 0.05, Table 1). Moreover, there
were significantly more overweight, obese, and central

obese women in the PCOS than in the CON group
(P<0.05, Table 2).

There were no significant differences between the
groups in biochemical parameters (P > 0.05,Table 1)
or in the incidence of MS and IR (P > 0.05, Table 2). The
PCOS patients had a higher level of FSH, LH, T, FTI, and
AMH (P < 0.05, Table 1). Moreover, acne and hirsutism
were more frequent in the PCOS than in the CON group
(P <0.05, Table 2).

There were no significant differences between the
groups for most psychological variables. All participants
were characterized by a similar level of depressive
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Table 2 Clinical characteristics of the control and polycystic
ovary syndrome groups.

Table 4 Sexual satisfaction in the subpopulations of the
polycystic ovary syndrome patients.

CON PCOS Present Absent

n (%) n (%) P-value Criterion M (+5.0.) M (%5.0.) P-value
Acne 12 (22.6) 95 (56.9) <0.001 Acne 31.62(6.17) 31.51(6.48) 0.94
Hirsutism 12 (22.2) 1(54.5) <0.001 Hirsutism 31.23(6.43) 31.99(6.12) 0.43
PCOM 1(2.5) 126 (81.8) <0.001 PCOM® 31.75(6.27) 31.16 (5.66) 0.40
Overweight 47 (24.6) 76 (40.6) <0.001 Overweight 30.26 (6.88) 32.37(5.63) 0.06
Obesity 17 (8.9) 8(20.3) 0.002 Obesity 30.09 (7.78) 31.88(5.75) 0.42
Central obesity 38 (24.5) 66 (37.3) 0.01 Central obesity 30.92 (6.91) 32.15(5.85) 0.37
MS 3(6.4) 26 (16) 0.09 MS 28.10(8.37) 32.16(5.78) 0.04
IR 17 (32.1) 61(37) 0.52 IR 31.48 (7.58) 31.63(5.48) 0.30

CON, control subjects; IR, insulin resistance; MS, metabolic syndrome;
PCOM, polycystic ovarian morphology at ultrasound; PCOS, polycystic
ovary syndrome patients; insulin resistance, homeostasis model
assessment for insulin resistance index > 2.5.

symptoms and HRQoL in the health, psychological, social,
and environmental domains. Only in question number
2 of WHOQOL-BREF there was a difference - the CON
subjects were more satisfied with their overall health than
the PCOS subjects (P < 0.05, Table 1).

Anthropometric correlates of sexual satisfaction

The correlation analysis between SS and anthropometric
parameters did not reveal any significant relationships
in CON subjects. In contrast, significant (but weak)
correlations were observed in the PCOS group between SSQ
score and anthropometry. Higher body mass, WC, BMI, and
WHItR were associated with the lower SS level (P < 0.05, Table
3). However, the analysis of differences between the groups
distinguished based on the criterion of overweight, simple,
and central obesity conducted in the PCOS group showed
that these variables did not differentiate SS levels (Table 4).

Table 3 Correlation analysis between sexual satisfaction and
anthropometric parameters in the control and polycystic ovary
syndrome groups.

SSQ total score & CON PCOS
Age -0.03 -0.09
Weight —-0.122 —0.162"
Height -0.09 0.08
BMI -0.102 —0.182b
wWC —-0.072 —0.20¢
WHtR 0.06 —0.162"
SBP 0.04 -0.03
DBP 0.21 -0.09

Bold values were significant at P < 0.05.

aSpearman’s correlation coefficient, unmarked Pearson's correlation
coefficient; °P < 0.05; °P < 0.01.

CON, control subjects; DBP, diastolic blood pressure; PCOS, polycystic
ovary syndrome patients; SBP, systolic blood pressure.

aPCOM, polycystic ovary morphology, volume and the morphology of
each ovary, setting the threshold at 10 cm? for increased ovarian volume
and 20 for the 2-9 mm follicles.

IR, insulin resistance; MS, metabolic syndrome.

Biochemical correlates of sexual satisfaction

The correlation analysis results found no relationship
between SS and biochemical parameters in either group
(Table 5). Within the PCOS group, there was also no
difference in SS between patients with or without IR (Table
4). PCOS patients with MS had a lower SS level than those
without MS (P < 0.05, Table 4). However, it should be noted
that theresults of the analysis carried out on data from PCOS
and CON groups do not allow to conclude that the presence
of MS differentiates the level of women’s SS (P > 0.05).

Hormonal correlates of sexual satisfaction

The correlation analysis between the SS level and
hormonal parameters showed that both groups’ hormone
concentrations were not related to perceived SS (Table 6).

Table 5 Correlation analysis between sexual satisfaction and
biochemical parameters in the control and polycystic ovary
syndrome groups.

S$SQ total score & CON PCOS
TC -0.19 —-0.082
LDL-C -0.15 —0.052
TG 0.19 0.062
HDL-C -0.13 0.08
Glucose -0.12 0.052
Insulin 0.032 0.005°
HOMA-IR 0.042 0.022

P-values for all correlation coefficients > 0.05.

aSpearman'’s correlation coefficient; unmarked Pearson's correlation
coefficient.

CON, control subjects; HDL-C, high-density lipoprotein cholesterol;
HOMA-IR, homeostasis model assessment for insulin resistance index;
LDL-C, low-density lipoprotein cholesterol; PCOS, polycystic ovary
syndrome patients; TC, total cholesterol; TG, triglycerides.
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Table 6 Correlation analysis between sexual satisfaction and
hormonal parameters in the control and polycystic ovary
syndrome groups.

SSQ total score & CON PCOS

FSH (mIU/mL) -0.13 -0.11

LH (mIU/mL) -0.192 -0.102
DHEAS (pg/dL) -0.11 0.03

E2 (pg/mL) —0.062 0.122
T (nmol/L) 0.102 0.052
SHBG (nmol/L) -0.152 0.062
FTI (%) 0.272 —0.032
TSH (mIU/mL) 0.212 —-0.022
AMH 0.0032 0.192

P-values for all correlation coefficients > 0.05.

aSpearman’s correlation coefficient; unmarked Pearson's correlation
coefficient.

AMH, anti-Mullerian hormone; CON, control subjects; E2, estradiol; FSH,
follicle-stimulating hormone; FTI, free testosterone index; LH, luteinizing
hormone; PCOS, polycystic ovary syndrome patients; SHBG, sex hormone-
binding globulin; SSQ, sexual satisfaction questionnaire; T, total
testosterone; TSH, thyroid-stimulating hormone.

Moreover, in the PCOS group, acne and hirsutism were also
not associated with the SS level (Table 4).

Psychological correlates of sexual satisfaction

Regarding psychological parameters, the correlation
analysis revealed many relationships with the level of
SS in both groups (Table 7). A higher level of depressive
symptoms was associated with lower SS (P < 0.05) and this
correlation was higherin the CON thanin the PCOS (z=2.1,
P =0.04). A higher level of SS was related to the HRQoL in
all four dimensions (physical health, psychological health,
social relationships, and environment) and the general
assessment of the HRQoL (question 1 of WHOQOL-BREF)
and health satisfaction (question 2 of WHOQOL-BREF;

Table 7 Correlation analysis between sexual satisfaction and
psychological parameters in the control and polycystic ovary
syndrome subjects.

SSQ total score & CON PCOS
Depressive symptoms —0.412b —0.212¢
WHO QoL physical health 0.33° 0.18¢
WHO QoL psychological health 0.43° 0.25¢
WHO QoL social relationships 0.39° 0.27°
WHO QoL environment 0.28P 0.21¢
WHO QoL WHO question 1 0.342 0.182d
WHO QoL WHO question 2 0.19¢ 0.19¢

P-values for all correlation coefficients < 0.05.

aSpearman’s correlation coefficient, unmarked Pearson's correlation
coefficient; °P< 0.001;°P < 0.01; ; 9P< 0.05.

CON, control subjects; PCOS, polycystic ovary syndrome patients; WHO
Qol, the quality of life-based on WHO quality of life-BREF questionnaire.

P < 0.05). The relationship between SS and HRQoL in the
psychological dimension was more robust in the CON than
in the PCOS subjects (z = 1.97, P < 0.05). The remaining
correlations were characterized by a similar strength in
both groups.

In the next step, enter method regression analysis
was carried out to determine which HRQoL dimensions
are the best predictors of SS. Biochemical and hormonal
parameters were not included as predictors due to the
lack of correlation with SS. The analysis was performed
separately for either group. HRQoL in the social dimension
was the only significant predictor of SS in the PCOS group
(P < 0.05), explaining 8% of its variance (Table 8). In the
CON, predictors of SS were both the HRQoL's social and
psychological dimensions (P < 0.05). These variables
explained 21% of the variance in SS.

Discussion

The main findings of this study are as follows: (i) PCOS
women with MS were characterized by lower SS vs non-MS-
PCOS. (ii) The level of SS, presence of depressive symptoms,
and HRQoL are comparable in the whole PCOS and CON
groups. (iii) Biochemical and clinical hyperandrogenism,
simple and central obesity, PCOM, IR level, and lipid
concentrations seem not to significantly independently
affect SSin PCOS patients. (iv) Thelevel of SS correlates with
assessed psychological variables. The social dimension of
WHOQOL-BREF was the only significant predictor of SS
in PCOS. In contrast, both the social and psychological
dimensions of WHOQOL-BREF were significant predictors
of SSin CON.

Surveyed women, both PCOS and CON, declared a
medium level of SS. Over 60% of PCOS women were highly
satisfied with their sex life (32). The research results are
consistent with the observations of Silva et al. of high SS
in women with PCOS (13). Similarly, Ercan et al. observed
a comparable prevalence of FSD in the PCOS vs controls
(25% vs 19%; P=0.54) (33). A systemic review and meta-
analysis by Zhao et al., including 1163 women with PCOS,
revealed no differences in total female sexual function
index (FSFI) scores between PCOS vs controls (14). Other
studies, employing a 100 mm visual analog scale, suggested
that PCOS severely limits SS (11, 34). In the assessment of
the so-called objective SS (including e.g. proper genital
function, experiencing orgasm, etc.), women receive
lower results than assessing subjective SS (35, 36, 37).
Moreover, the feeling of satisfaction with sexual life and
objective sexual functioning are two different issues (37).
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Table 8 Regression models predicting sexual satisfaction in the control and PCOS groups.

Sample B SEB 95% CI [4 t p
CON (n=194) Entered variables: adjusted R?=0.21, F(4189) = 13.60, P < 0.001
WHO QoL physical health 0.13 0.16 (—0.19, 0.46) 0.07 0.80 0.42
WHO QoL psychological health 0.56 0.19 (0.18, 0.94) 0.27 2.93 0.004
WHO QoL social relationships 0.86 0.30 (0.26, 1.46) 0.22 2.84 0.005
WHO QoL environment -0.04 0.13 (—=0.31, 0.22) -0.03 -0.33 0.74
Accepted model: adjusted R?=0.21, F(2191) = 27.06, P < 0.001
WHO QoL psychological health 0.62 0.16 (0.32,0.93) 0.31 4.02 <0.001
WHO QoL social relationships 0.86 0.30 (0.28, 1.45) 0.22 2.92 0.004
PCOS (n=182) Entered variables: adjusted R’ = 0.07, F(4177) = 4.30, P=0.002
WHO QoL physical health 0.01 0.19 (—0.36, 0.39) 0.01 0.06 0.95
WHO QoL psychological health 0.26 0.21 (=0.15, 0.68) 0.13 1.26 0.21
WHO QoL social relationships 0.84 0.41 (0.03, 1.64) 0.20 2.06 0.04
WHO QoL environment 0.01 0.14 (=0.27,0.29) 0.01 0.06 0.95
Accepted model: R?=0.08, F(1180) = 14.64, P < 0.001
WHO QoL social relationships 1.17 0.31 (0.57,1.78) 0.27 3.83 <0.001

A range of psychological factors, mostly the quality of
a close relationship and the context for sexual activity,
have a more substantial influence on SS in women vs men
(36, 38, 39). Cultural and ethnic factors could impact SS,
as well (17).

Our results suggest a negative association of metabolic
syndrome with sexual satisfaction in PCOS. PCOS women
are at increased risk of MS, including visceral obesity, IR,
and lipid disturbances (40, 41). The link between SS and
MS has been studied extensively (42, 43, 44). Esposito et al.
noted lower scores on the FSFI (predominantly in the SS
domain) in premenopausal women with MS vs general
female population (42). MS has also been associated
with lower SS in postmenopausal women (43, 44). The
current results suggest no correlations between SS and
individual components of MS, except for WC. However,
the constellation of visceral adiposity, increased BP, and
lipid and glucose metabolism disturbances comprising
the MS could have a negative impact on SS in PCOS. Of
note, MS-PCOS women were characterized by moderate SS,
whereas non-MS-PCOS women had high SS in SSQ in the
current study. If lower SS in PCOS women with MS has a
psychological basis or somatic reasons (vascular or nervous
problems) or both of these, it should be further studied.

Obesity is an indispensable feature of about 50% of
PCOS women (45). The parameters of simple and visceral
obesity correlated negatively with SS level in PCOS women
(P < 0.05, Table 3). Interestingly, no correlations were
found between SS and obesity parameters in the CON
(P > 0.05, Table 3). Notwithstanding, overweight, obese,
or central obese PCOS women did not differ in SS level vs
normal-weight PCOS patients (Table 4). Similar results

were obtained by Aloulou et al., who observed that BMI had
no impact on the SS and frequency of sexual intercourse in
PCOS (9). More studies are needed to clarify the possible
complex link between excess fat mass, and PCOS patient
sexuality.

Lipidandglucosedisordersareincreasedindependently
in PCOS (46). No significant association between lipid
and glucose profile and SS was present in the current
study (Table S5). On the contrary, lower SS was observed in
patients with dyslipidemia in a study by Esposito et al. (47).
A higher prevalence of FSD was observed in women with
hyperlipidemia and low HDL vs normolipidemic females
(47, 48, 49). In a study by Baldassarre et al., dyslipidemia
was independently associated with FSD (49). It may be the
case that the severity and type of hyperlipidemia matter.
Current study found no detectable effect of isolated
hyperlipidemia on SS in PCOS.

Predictable hormonal alterations in PCOS patients
were noted in the study, but in the correlation analysis, no
relationship was found between the total SSQ scores and
female sex hormones, androgens, and TSH. Ercan ef al. did
not note statistical correlations between the hormonal
profile and sexual function, except for LH, free testosterone,
T, insulin, and HOMA-IR (33). However, in a covariance
analysis with adjustment for hormone levels, no effect
of PCOS on FSFI score was reported (33). Similarly, Veras
etal. noted a negative correlation between the scores of the
Arizona Sexual Experience Scale and the levels of T, LH,
and DHEAS (50). However, again, no impairment in sexual
function was shown in PCOS patients (50). Veras et al.
hypothesized that in PCOS women, hyperandrogenemia
could protect the sexual functions (50). The impact of
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androgens on female sexual function is complex, and
conflicting data are available (51, 52, 53, 54). Subsequent
studies on the complex role of different androgens on
female sexuality are needed.

The present study proved the significant relationship
between the HRQoL and SS. The HRQoL was comparable
between PCOS and CON women. Previous studies have
shown that PCOS causes a significant reduction in HRQoL
(34). Research in PCOS women showed a considerable
influence of BMI and hirsutism on HRQoL (55). PCOS-
related symptoms (acne, obesity, hirsutism) can induce
depression and limit HRQoL (6). The current research
results are consistent with a study by Silva et al. - SS of
PCOS women was not influenced by BMI or hirsutism (13).
Many researchers point out the bidirectional relationship
between self-esteem, sense of attractiveness, and sexual
functioning (17, 57, 58). In the current research, there was
no statistically significant difference in PCOS and CON
responses to the WHOQOL-BREF question 11 (Are you able
to accept your bodily appearance?) and question 19 (How
satisfied are you with yourself?). More studies are needed to
clarify this topic in PCOS.

Current study revealed that social dimension was
the only predictor of SS in PCOS, whereas in CON, both
social and psychological dimensions were significant SS
predictors. In a meta-analysis by Pastoor et al., the high
impact for the social effect of appearance and sexual
attractiveness were shown in PCOS women (3). This result
confirms the importance of social and relational support
and couple’s counseling for the sexual functioning of
PCOS women. The current study supports the thesis on
the relationship between SS and the presence of depressive
symptoms (59, 60). However, the incidence of depressive
symptoms was not significantly different between PCOS
and CON women. The contrary findings on the prevalence
of depressive syndromes in PCOS could be due to ethnic
diversity, differences in the previous patients’ medical
experiences, the distinction in psychological support, and
various HRQoL evaluation tools (4, 5).

Limitations

First, a broader assessment of SS based on factors related
to sexual functioning and satisfaction with intimate
relationship should be conducted in the future. Next, the
measurement of biochemical and hormonal parameters
was not performed for the entire CON group. Thirdly,
CESD-R is not a typical clinical diagnostic scale, but
its usefulness in studying the prevalence of depressive
syndrome in the general population was proven (31).

Sexual satisfaction in PCOS

Conclusions

Metabolic syndrome in PCOS women could negatively
influence SS. Screening of SS should be a component of
PCOS management. SS is closely associated with HRQoL
and the presence of depressive symptoms. The social
dimension of WHOQOL-BREF was the only significant
predictor of SS in PCOS patients. Women diagnosed
with PCOS, satisfied with social support and personal
relationships can lead a highly satisfying sexual life.
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