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Abstract
Women with polycystic ovary syndrome (PCOS) are at increased risk of psychological distress including anxiety and depressive
symptoms. However, less is known about sexual satisfaction and self-esteem as well as the relationship of these aspects of
psychological function with clinical and hormonal profiles associated with PCOS. This cross-sectional study compared women
with PCOS (N = 96) and healthy controls (N = 47). This study assessed sexual function (primary outcome), self-esteem, anxiety,
and depression as well as evaluation of clinical, endocrine, and metabolic parameters. Overall, sexual satisfaction scores were
comparable among women with and without PCOS. However, psychosexual function of women with PCOS exhibited
distinguishing characteristics. The unconscious aspect of sexuality: frequency of erotic dreams, significantly correlated with free
testosterone (ρ = 0.24, P = 0.03) and DHEAS (ρ = 0.31, P = 0.004) only in the PCOS group. In contrast, in women with PCOS,
the frequency of masturbation did not correlate with endocrine profiles, but correlated with trait anxiety (ρ = 0.21, P = 0.049) and
depression (ρ = 0.21, P = 0.05). Only one aspect of self-esteem (body appearance) was reduced in the PCOS group (P = 0.02) and
was related to BMI and androgen. Women with PCOS had greater state anxiety (P = 0.02) and depression (P < 0.001); these
scores correlated with BMI. However, anxiety and depression correlated with testosterone only in women without PCOS. The
above findings indicate that PCOS is associated with a broad range of alterations of psychological function including psycho-
sexual aspects; these alterations are in complex relationship with BMI and androgen levels.
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Introduction

Polycystic ovary syndrome (PCOS) is the most common en-
docrine disorder among women in reproductive age with es-
timates of prevalence ranging from 6 to 18% [1–4]. Although
the diagnosis of PCOS is based exclusively on reproductive
criteria (oligo/anovulation, hyperandrogenism, and/or PCO
on ultrasound) [5], women with this endocrinopathy are at
an increased risk of a broad range of comorbidities including
metabolic and cardiovascular disorders [1, 6–9] and psycho-
logical distress e.g. depressive symptoms and anxiety [10–14]
with severity that may even exceed symptoms experienced by
women after mastectomy [15]. Some, but not all studies, re-
vealed an association of PCOS with worsened self-esteem,
especially with regard to body image [16–19].

Less is known about the quality of sex life of these patients.
Some investigators reported that women with PCOS have
poorer sexual function especially with regard to desire and
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arousal [20], while others did not observe any significant dif-
ference [21]. Complex and occasionally inconsistent observa-
tions were reportedwith regard to sexual satisfaction, whereby
some studies demonstrated decreased sexual satisfaction in
women with PCOS [22, 23], while others documented deteri-
oration in overall sexual satisfaction (emotional closeness
with an intimate partner, quality of the sexual relationship)
but not in sexual desire and orgasms [24].

There are also limited and inconsistent observations with
regard to the relationship of sexual function with clinical and
hormonal profiles associated with PCOS, especially the role
of BMI and hyperandrogenism. High BMI correlated with
reduced quality of life but not with sexual function [24]; how-
ever, in another study, high BMI was associated with a signif-
icant reduction in the orgasm/completion subdomain [23].
Conflicting findings were also described with respect to the
relationship of hyperandrogenism and sexual function. Rellini
et al. observed a negative relationship of sexual desire among
womenwith clinical hyperandrogenism but not with the actual
androgen level [25] while other investigators observed a sig-
nificant negative correlation between sexual function and tes-
tosterone level [26]. In contrast, Stovall et al. noted that wom-
en with highest testosterone level had also significantly better
sexual function [23].

In view of the above outlined findings and discordant re-
ports, this study was designed to carry out a comprehensive
evaluation of the relationship of sexual satisfaction and other
relevant psychological functions with clinical, endocrine, and
metabolic profiles of women with and without PCOS. In par-
ticular, we focused on the relationship of psychosexual char-
acteristics with BMI and testosterone level.

Subjects and Methods

Subjects

The study evaluated 94 women in the PCOS group and 47
in the control group. Women with prior clinical diagnosis
and treatment of depression or anxiety were not included in
this study. Women with PCOS were recruited from the
Gynecology Clinic at the Poznan University of Medical
Sciences. Women in the control group were recruited via
Internet advertisements. PCOS was defined according to
the Rotterdam consensus criteria and had at least two of
the following: (1) clinical or chemical hyperandrogenism;
(2) oligo- or amenorrhea; and/or (3) polycystic ovarian
morphology as determined by transvaginal ultrasound
[27]. Congenital adrenal hyperplasia was excluded on the
basis of morning follicular phase 17-hydroxyprogesterone
below 2 ng/mL. None of the subjects had elevated prolac-
tin, thyroid disease, Cushing disease, diabetes mellitus, or
symptoms of any other endocrinopathy. During the

3 months before the study, none of the study subjects used
any form of oral contraceptives, other steroid hormones, or
any other medications likely to affect ovarian function,
insulin sensitivity, or lipid profile.

The criteria for selection to the control group (n = 47) were
regular menstruation and no clinical symptoms of
hyperandrogenism. The subjects in the control group were
selected from the initial pool of 63 volunteers to match the
control and the PCOS groups with regard to age and social
parameters. Clinical, hormonal, and biochemical tests were
carried out in the follicular phase of the natural menstrual
cycle. Recruitment and testing were carried out at the
Poznan University of Medical Sciences between December
2012 and March 2015. Participation was voluntary and anon-
ymous. Informed consent was obtained from all participants.

Procedures

All participants received an envelope containing informa-
tion regarding the nature of the study, two copies of in-
formed consent and a set of questionnaires. All study sub-
jects were evaluated at baseline during the follicular phase
of a natural cycle or after medroxyprogesterone-induced
menses. Clinical assessments included determinations of
body mass index (BMI), hirsutism (Ferriman and
Gallwey score), and acne score. Acne was scored using a
4-point scale described previously [28]. Hormonal and
metabolic tests were performed after 3days of carbohydrate
intake of 300 g/day to standardize conditions prior to glu-
cose tolerance test. Venous blood was collected between
0700 and 0800 h after an overnight fast. Serum specimens
were stored at − 70 °C until analysis was performed. A 2-h
oral glucose tolerance test was performed with determina-
tions of glucose and insulin in the fasting state as well as
after a 75-g glucose load at 30, 60, 90, and 120 min.
Glucose was determined using the enzymatic reference
method with hexokinase on Roche Cobas 6000 System
(Roche Polska sp z o.o., Warsaw, Poland). Insulin, total
testosterone, LH, FSH, prolactin, SHBG, 17-hydroxypro-
gesterone, and dehydroepiandrosterone sulfate (DHEAS)
were determined using specific electrochemiluminescence
assays (Automated Cobas 6000 System; Roche Polska sp z
o.o., Warsaw, Poland). The calculation of insulin sensitiv-
ity index was performed using glucose and insulin levels
obtained during an oral glucose tolerance test as described
by Matsuda and DeFronzo [29]. Total cholesterol and tri-
glycerides were determined using enzymatic colorimetric
assays (Automated Cobas 6000 System; Roche Polska sp z
o.o., Warsaw, Poland). High-density lipoprotein (HDL)
was separated by precipitating apolipoprotein-B (Roche
Polska sp z o.o., Warsaw, Poland). LDL was calculated
using the Friedwald formula.
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All psychological questionnaires were self-reported.
Sexual Satisfaction Scales were obtained from a 20-item test
designed to comprehensively assess satisfaction from sexual
activity [30]. The test measures three separate aspects of sex-
ual function. Physical satisfaction sub-scale consists of 10
items and measures physical gratification and pleasure that a
patient derives from sexual contacts. Emotional satisfaction
sub-scale consists of 4 items describing sense of security,
closeness, and love that accompany sexual contact within re-
lationships. Satisfaction with control sub-scale (6 items) mea-
sures the level of sense of control over how, when, and wheth-
er a patient has sex with her partner. The three aspects are
conceptualized as distinct components of sexual satisfaction
affected by different factors (somatic and psychological), so
they are not summed to any global score. Higher sub-scale
scores reflect greater level of sexual satisfaction. In addition
to the above tests, the subjects were asked to answer additional
questions evaluating frequency of masturbation (“I often mas-
turbate”), frequency of erotic dreams (“I often have erotic
dreams”), and pain during intercourse (“I experience pain dur-
ing intercourse”). To answer these questions, the subjects were
instructed to use a 5-point Likert scale identical to the scale
used in the Sexual Satisfaction Scale: 1, I strongly disagree; 2 I
disagree; 3, I am undecided; 4, I agree; and 5, I strongly agree.
Ninety one women in the PCOS group (95%) and 44 women
in the control group (94%) were sexually active.

The Multidimensional Self-Esteem Inventory (MSEI) is
based on a theoretical model of self-concept and self-esteem
[31]. The test consists of 116 items, measuring global self-
esteem and its eight detailed components: competence, lov-
ability, likability, personal power, self-control, moral self-ap-
proval, body appearance, and body functioning. It contains
also two additional scales: identity integration to measure
global self-concept’s cohesion and defensive self-
enhancement scale to assess the level of need for social ap-
proval (differentiate between “truly high” and “defensively
high” self-esteem). Scale scores are calculated with higher
scores reflecting greater levels of self-esteem.

The State-Trait Anxiety Inventory (STAI) consists of
two sub-scales, each containing 20 items [32]. STAI-1 as-
sesses state anxiety, defined as an unpleasant emotional
arousal in face of threatening demands or dangers. STAI-
2 assesses trait anxiety. The last reflects the individual sta-
ble tendency to respond with state anxiety in the anticipa-
tion of threatening situations. Beck’s Depression Inventory
(BDI) is a 21-item self-completed depression severity scale
for adults [33].

Statistical Analysis

Statistical analysis was performed using JMP 13.0 (SAS,
Cary, NC). P values < 0.05 were considered significant.
Comparisons between groups were performed using unpaired

t test; in the absence of a normal distribution (evaluated by
Shapiro-Wilk test), Box Cox transformation or non-
parametric testing (Wilcoxon/Kruskal–Wallis, Wilcoxon-
signed rank) was carried out. Correlations between ordinal
variables were performed using Spearman’s rank test.
Comparison of correlation coefficients was performed follow-
ing Fisher Z-transformation (https://www.psychometrica.de/
correlation.html). Linear mixed regression modeling was
performed to evaluate the relationship of the psychological
test results with the presence or absence of PCOS as well as
clinical, endocrine, and metabolic parameters. Power analysis
revealed that the sample size was sufficient to identify 10%
difference in the primary outcome (sexual satisfaction) with
alpha error of 0.05 and beta error of 0.2 (for PCOS and control
samples at a ratio of 2:1).

Results

Table 1 summarizes comparisons of the PCOS group and the
control group with regard to clinical evaluations and labora-
tory tests. The groups were of comparable age; however,
women with PCOS had significantly greater BMI, hirsutism,
and acne scores and higher levels of testosterone, LH, and
prolactin. PCOS was also associated with lower SHBG and
HDL cholesterol but higher triglycerides, higher fasting glu-
cose and insulin, and reduced insulin sensitivity index. As
presented in Table 2, both groups were comparable with re-
gard to education and family status; however, the groups dif-
fered with regard to the treatment of infertility. Notably, treat-
ment of infertility was not associated with a significant differ-
ence in depression scores and anxiety scores.

Findings of psychological tests are summarized in Tables 3
and 4. Sexual Satisfaction Scales (SSS) provide evaluations of
physical sexual satisfaction (SS-P), emotional sexual satisfac-
tion (SS-E), and satisfaction with control (SS-C).Womenwith
PCOS and control subjects had comparable scores for SS-P,
SS-E, and SS-C. Furthermore, when each of the 21 items of
SSS was evaluated (not shown), there was no significant dif-
ference between PCOS and control groups in responses to any
of the test items. In bivariate analysis, there was no correlation
of any of these scales with any other parameters listed in
Table 1. Inmultivariate models, when accounting for the study
group (i.e., presence or absence of PCOS), SS-E correlated
negatively with BMI (P = 0.02; Fig. 1); however, SS-P and
SS-C did not significantly correlate with BMI, total testoster-
one, or any of the clinical, endocrine, or metabolic parameters
(listed in Table 1). All three sexual satisfaction scales correlat-
ed positively (all at P < 0.001) with body appearance scale
(MSEI-BAP) and negatively (all at P < 0.05) with STAI-1
(state anxiety) and depression scores (BDI). Women in the
PCOS group and in the control group did not differ with
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regard to frequency of masturbation, erotic dreams, or pain
during intercourse (Table 3).

In the PCOS group, frequency of erotic dreams, an uncon-
scious component of sexuality, significantly correlated with

free testosterone (ρ = 0.24, P = 0.03) and DHEAS (ρ = 0.31,
P = 0.004); however, in the control group, there was no sig-
nificant correlation (Spearman ρ) with free testosterone (ρ = −
0.10, P = 0.52) or DHEAS (ρ = − 0.15, P = 0.32). In contrast,

Table 1 Comparison of clinical,
endocrine, and metabolic
parameters in women with PCOS
and in control subjects

Variable PCOS, N = 96 Control, N = 47 Comparison between
groups, P value

Age 28.6 ± 0.5 29.5 ± 0.7 0.23

BMI 26.5 ± 0.6 23.5 ± −0.7 0.001

Hirsutism (Ferriman–Gallwey) 9.2 ± 0.3 3.0 ± 0.3 < 0.001

Acne

(score; 0–3 scale)

1.0 ± 0.1 0.1 ± 0.1 < 0.001

Total testosterone (ng/mL) 0.51 ± 0.02 0.30 ± 0.02 < 0.001

Free testosterone (ng/dL) 0.85 ± 0.05 0.35 ± 0.03 < 0.001

DHEAS (μmol/mL) 8.12 ± 0.37 7.03 ± 0.41 0.06

FSH (IU/L) 5.8 ± 0.2 5.8 ± 0.3 0.87

LH (IU/L) 7.0 ± 0.4 10.9 ± 0.7 < 0.001

Prolactin (ng/mL) 25.9 ± 1.9 12.8 ± 1.3 < 0.001

SHBG (nmol/L) 51.1 ± 3.9 78.1 ± 5.9 < 0.001

Total cholesterol (mg/dL) 181 ± 3 181 ± 5 0.95

LDL cholesterol (mg/dL) 101 ± 3 97 ± 4 0.45

HDL cholesterol (mg/dL) 61 ± 2 72 ± 2 < 0.001

Triglycerides (mg/dL) 96 ± 4 63 ± 3 < 0.001

Fasting glucose (mg/dL) 89.3 = 0.7 87 ± 1 0.03

Fasting insulin (μU/mL) 10.4 ± 0.5 7.7 ± 0.5 < 0.001

Insulin sensitivity index 5.2 ± 0.5 7.0 ± 0.5 0.002

Each value represents mean ± SEM

Table 2 Baseline social
parameters of both study groups Variable PCOS Control Comparison between

groups, P value

Education 0.32

Post-secondary 65.6% 78.7%

Secondary 29.2% 21.3%

< Secondary 5.2% 0%

Marital status 0.33

Single 42.7% 53.2%

Married 56.3% 44.7%

Divorced 1.0% 2.1%

Living with a partner 0.61

Yes 73.7% 69.6%

No 26.3% 30.4%

Duration of relationship (years) 3.3 ± 0.2 2.9 ± 0.3 0.26

Children 0.29

Yes 19.8% 27.7%

No 80.2% 72.3%

Infertility treatment < 0.0001

Yes 65.6% 4.3%

No 34.4% 95.7%
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the frequency of masturbation, a conscious manifestation of
sexuality, did not correlate with any of the androgens in the
PCOS and the control groups. However, as presented in
Table 4, in women with PCOS only, the frequency of

masturbation correlated with symptoms of depression (BDI)
and trait anxiety (STAI-2).

Evaluations of self-esteem were carried out using
Multidimensional Self-Esteem Inventory (MSEI). As shown

Table 3 Comparison of
psychological test results from
women with PCOS and from
control subjects

Variable PCOS Control Comparison between
groups, P value

SS-P (physical sexual satisfaction) 38.6 ± 0.9 38.6 ± 1.2 0.97
SS-E (emotional sexual satisfaction) 11.6 ± 0.5 11.4 ± 0.5 0.73
SS-C (satisfaction with control) 21.7 ± 0.2 21.3 ± 0.6 0.58
Frequency of masturbation 1.8 ± 0.1 2.2 ± 0.2 0.13
Frequency of erotic dreams 2.2 ± 0.1 2.2 ± 0.2 0.78
Frequency of pain during intercourse 2.2 ± 0.1 2.0 ± 0.2 0.24
MSEI-GSE (global self-esteem) 30.4 ± 0.7 31.3 ± 1.0 0.45
MSEI-CMP (competence) 36.2 ± 0.6 37.0 ± 0.8 0.45
MSEI-LVE (lovability) 36.8 ± 0.7 35.8 ± 1.2 0.53
MSEI-LKE (likability) 34.5 ± 0.6 35.2 ± 0.8 0.50
MSEI-PWR (personal power) 33.0 ± 0.7 33.8 ± 0.8 0.49
MSEI-SFC (self-control) 31.8 ± 0.6 30.5 ± 1.1 0.29
MSEI-MOR (moral self-approval) 40.4 ± 0.6 38.6 ± 1.0 0.13
MSEI-BAP (body appearance) 27.8 ± 0.8 31.0 ± 1.1 0.02
MSEI-BFN (body functioning) 28.9 ± 0.8 30.9 ± 1.3 0.17
MSEI-IDN (identity integration) 32.4 ± 0.7 31.7 ± 0.9 0.52
MSEI-DEF (defensive self-enhancement) 52.2 ± 0.8 49.7 ± 1.2 0.08
STAI-1 (state anxiety) 42.9 ± 1.1 38.4 ± 1.3 0.02
STAI-2 (trait anxiety) 45.5 ± 1.0 42.3 ± 1.4 0.06
BDI (Sum) 10.1 ± 0.74 6.4 ± 0.8 < 0.001

SSS, Sexual Satisfaction Scales; MSEI, Multidimensional Self-Esteem Inventory; STAI, State-Trait Anxiety
Inventory; BDI, Beck’s Depression Inventory. Each value represents mean ± SEM

Table 4 Correlations between
parameters related to sexual
function among women with or
without PCOS

Variable PCOS Control

SS-P (physical sexual satisfaction) vs.
Frequency of masturbation − 0.20 (P = 0.07) − 0.22 (P = 0.15)
Frequency of erotic dreams 0.09 (P = 0.43) − 0.07 (P = 0.66)
Frequency of pain during intercourse − 0.30 (P = 0.004) − 0.42 (P = 0.005)

SS-E (emotional sexual satisfaction) vs.
Frequency of masturbation − 0.21 (P = 0.06) 0.03 (P = 0.86)
Frequency of erotic dreams − 0.07 (P = 0.53) − 0.12 (P = 0.46)
Frequency of pain during intercourse − 0.11 (P = 0.32) − 0.37 (P = 0.01)

SS-P (satisfaction with control) vs.
Frequency of masturbation − 0.23 (P = 0.03) − 0.25 (P = 0.10)
Frequency of erotic dreams − 0.03 (P = 0.77) − 0.10 (P = 0.51)
Frequency of pain during intercourse − 0.26 (P = 0.01) − 0.34 (P = 0.02)

MSEI-BAP (body appearance) vs.
Frequency of masturbation − 0.18 (P = 0.09) − 0.02 (P = 0.88)
Frequency of erotic dreams − 0.04 (P = 0.70) 0.13 (P = 0.39)
Frequency of pain during intercourse − 0.24 (P = 0.03) − 0.40 (P = 0.008)

STAI-1 (state anxiety) vs.
Frequency of masturbation 0.05 (P = 0.59) 0.01 (P = 0.95)
Frequency of erotic dreams 0.15 (P = 0.14) − 0.09 (P = 0.57)
Frequency of pain during intercourse − 0.01 (P = 0.95) 0.20 (P = 0.19)

STAI-2 (trait anxiety) vs.
Frequency of masturbation 0.21 (P = 0.049) − 0.11 (P = 0.50)
Frequency of erotic dreams 0.07 (P = 0.49) − 0.05 (P = 0.76)
Frequency of pain during intercourse 0.15 (P = 0.15) 0.33 (P = 0.03)

BDI (sum) vs.
Frequency of masturbation 0.20 (P = 0.05) − 0.17 (P = 0.26)
Frequency of erotic dreams 0.11 (P = 0.28) 0.00 (P = 0.99)
Frequency of pain during intercourse 0.29 (P = 0.006) 0.23 (P = 0.14)

Correlations were assessed using Spearman ρ test
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in Table 3, women with PCOS differed significantly from
control subjects only with regard to body appearance scale
(MSEI-BAP). Bivariate correlations of scores in MSEI-BAP
scale were significant for BMI (P < 0.001), fasting insulin
(P = 0.002), and insulin sensitivity index (P = 0.04). In multi-
variate analysis, the effect of PCOS on MSEI-BAP was no
longer significant (P = 0.67) when accounting for BMI
(P < 0.001), total testosterone (P = 0.02), and DHEAS (P =
0.004). The relationship of MSEI-BPI with BMI and total
testosterone is presented graphically in Fig. 2.

Women with PCOS had significantly higher STAI-1
(state anxiety) scores and borderline higher STAI-1 (trait
anxiety) scores. Bivariate correlations of STAI-1 scores
were associated with higher BMI (P < 0.001), hirsutism
(P = 0.01), total testosterone (P = 0.001), free testosterone
(P < 0.001), and lower HDL (P = 0.03). Multivariate anal-
ysis of STAI-1 demonstrated that the effect of PCOS dis-
appeared (P = 0.94) when accounting for BMI (P < 0.001)
and total testosterone (P = 0.02). Other clinical,

endocrine, and metabolic parameters in the model did
not significantly contribute to the model. Figure 3 illus-
trates the relationship of STAI-1 scores with BMI and
total testosterone in PCOS and control groups. Bivariate
correlations of STAI-2 scores revealed a positive associa-
tion with BMI (P < 0.001) and total testosterone (P =
0.03). In multivariate analysis of STAI-1 2 (stepwise lin-
ear model), the effect of PCOS was not significant (P =
0.87) when accounting for BMI (P < 0.001) and LH (P =
0.04) while other parameters were not significant. The
comparison of correlation coefficients between the
PCOS and the control group revealed that the coefficients
of erotic dreams and free testosterone were significantly
different (P = 0.03); also, the coefficients of erotic dreams
and DHEAS were significantly different (P = 0.005).

Women with PCOS had significantly greater depres-
sion scores (BDI) than control subjects (Table 3). Mild
mood disturbance (BDI scores 11–16) was observed in
32.3% of women with PCOS and in 10.6% of control
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Fig. 1 Correlation of sexual satisfaction scores with BMI and total
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absence of PCOS had no significant effect. The strength (the slope) of
the relationship of SS-E with BMI was comparable for subjects with and
without PCOS. All remaining correlations presented in this figure were
not statistically significant
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subjects. Scores above 16 (borderline to severe depres-
sion) were noted in 12.5% of women in the PCOS
group and in 6.4% of women in the control group. In
bivariate analysis, BDI was associated with greater BMI
(P < 0.001) and insulin (P = 0.03). In multivariate analy-
sis, the effect of group (PCOS vs. control) remained
significant (P = 0.04) when accounting for BMI
(P < 0.001) and the correlation with total testosterone
was borderline (P = 0.06), while other parameters did
not significantly contribute to the model. However, the
relationship of testosterone with depression scores was
significantly different in the PCOS group vs. control
group, whereby testosterone correlated strongly with de-
pression scores only in the control group (r = − 0.42). In
contrast, women with PCOS had elevated depression
scores irrespective of testosterone (r = 0.00). The rela-
tionships of BDI with BMI and total testosterone are
illustrated in Fig. 4.

Discussion

The primary goal of this study was to comprehensively
evaluate the impact of PCOS on psychosexual functions
and in comparison with other psychological aspects of
women’s well-being: their self-esteem, anxiety, and de-
pression. Women with PCOS differed significantly from
the control group with regard to several characteristics
including BMI, hyperandrogenism, endocrine profiles,
lipids, and insulin sensitivity. Yet, at a first glance, all
tested aspects of sexuality were comparable between
women with and without PCOS. Upon closer inspection,
however, psychosexual function of women with PCOS
exhibited several important distinguishing characteristics.
In PCOS, frequency of masturbation correlated positively
with trait anxiety (STAI-2) and depression scores (BDI);
such correlation was not found among women without
PCOS. Since the relationship of increased interest in
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among women with PCOS and in Control subjects. When accounting

for BMI and total testosterone, the presence or the absence of PCOS
had no significant effect. The strength (the slope) of the relationship of
MSEI-BAP scores with BMI and total testosterone was not significantly
different among subjects with and without PCOS

438 Reprod. Sci. (2020) 27:432–442



masturbation among females with higher depression
scores as measured by BDI was previously reported [34,
35], our present observations allow us to hypothesize that
women with PCOS may use masturbation as a coping
mechanism for mood regulation. The frequency of mas-
turbation among these women was independent from their
sexual satisfaction in partner relationship, suggesting that
masturbation had another role, for example in mood reg-
ulation, rather than as compensation for poor dyadic
satisfaction.

In the present study, in contrast to the frequency of
masturbation, the frequency of erotic dreams (an uncon-
scious aspect of sexual function) did not correlate with
anxiety or depression scores. However, in the PCOS
group, but not in the control group, the frequency of erot-
ic dreams correlated positively with androgen levels (free
testosterone and DHEAS). Such finding is unexpected

since sexual interest is usually controlled by androgens
in men but not in women [36]. Thus, elevated testosterone
among women with PCOS may influence their spontane-
ous sex drive to a greater extent than in women without
PCOS.

Another important observation pertains to the results of the
Multidimensional Self-Esteem Inventory. Exploration of the
relationship of PCOS with different aspects of self-esteem is
of importance since chronic health-related conditions may in-
fluence different aspects of self-perception and self-esteem
[37, 38]. In this study, only one of the eleven scales was altered
in womenwith PCOS: a decrease of self-esteemwith regard to
body appearance (MSEI-BAP scale). It appears that this effect
was related to increased BMI and hyperandrogenemia (Fig. 2).
Thus, while in PCOS the self-perception of body appearance is
affected, other aspects of self-esteem are not significantly
altered.
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Fig. 3 Correlations of STAI-1 (state anxiety) scores with BMI and total
testosterone in women with PCOS and in control subjects. Shaded areas
represent 95% confidence intervals. When accounting for BMI and total
testosterone, the presence or the absence of PCOS had no significant
effect. Notably, there was a significant difference in the strength (the

slope) of the relationship of BMI and STAI-1 scores (P = 0.03) in
PCOS vs. control subjects. Similarly, there was a significant difference
in the strength of the relationship of total testosterone and STAI-1 scores
(P = 0.03) in PCOS and control subjects
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Our findings with regard to anxiety and depression are
consistent with those of previous reports demonstrating in-
creased anxiety and depression scores among women with
PCOS [10–14]. As presented in Figs. 3 and 4, it is apparent
that high BMI and testosterone are the most likely contributors
to greater anxiety and depression scores. However, the pattern
of relationships between these parameters is different among
women with and without PCOS. In particular, we found that
BMI had a significant impact on anxiety only among women
with PCOS (Fig. 3). On the other hand, testosterone levels
correlated with anxiety only among women without PCOS.
A slightly different pattern was observed with regard to de-
pression scores which, when accounting for BMI, correlated
to a similar extent with BMI in women with and without
PCOS. On the other hand, levels of testosterone correlated
with depressive symptoms only among women in the control

group while the level of depression scores was greater among
women with PCOS even at lower levels of testosterone.
Notably, depression scores, when accounting for BMI,
remained significantly elevated in the PCOS group and yet
this effect was not independently explained by any of the
clinical, endocrine, or metabolic parameters tested in this
study.

In summary, this study provided evidence of overall
normal sexual satisfaction but altered relationships of
several aspects of psychosexual function with clinical
and endocr ine prof i les of women wi th PCOS.
Furthermore, it is apparent that while BMI and testoster-
one are important contributors to psychological profiles
of women with and without PCOS, their relationships
differ with individual aspects of sexuality, self-esteem,
anxiety, and depression.
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Fig. 4 Correlation of Beck’s Depression Inventory (BDI) scores with
BMI and total testosterone. Shaded areas represent 95% confidence
intervals. The positive correlation of BDI with BMI was statistically
significant (P < 0.001). When accounting for BMI, BDI scores were
greater in the PCOS group than in the control group. The strength (the
slope) of relationship of BDI scores with BMI was comparable in PCOS
and control subjects. The correlation of BDI with total testosterone was

borderline significant (P = 0.06) in analysis of both groups combined;
furthermore, there was a significant difference in the strength (the
slope) of the relationship of BDI between the PCOS and the control
groups (P = 0.02). When analyzing these groups separately, BID
correlated with total testosterone only in the control group (P < 0.001)
and not in the PCOS group (P = 0.20)
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