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GRAPHICAL ABSTRACT 

Women with PCOS report lower sexual function and lower sexual satisfaction compared to control women, both overall and in subgroups based on 
fertility status and body mass index.
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ABSTRACT 

BACKGROUND: Polycystic ovary syndrome (PCOS) is a common and distressing endocrine disorder associated with lower quality of 
life, subfertility, diabetes, cardiovascular disease, depression, anxiety, and eating disorders. PCOS characteristics, its comorbidities, 
and its treatment can potentially influence sexual function. However, studies on sexual function in women with PCOS are limited 
and contradictory.

OBJECTIVE AND RATIONALE: The aim was to perform a systematic review of the published literature on sexual function in women 
with PCOS and assess the quality of the research and certainty of outcomes, to inform the 2023 International Guidelines for the 
Assessment and Management of PCOS.

SEARCH METHODS: Eight electronic databases were searched until 1 June 2023. Studies reporting on sexual function using validated 
sexuality questionnaires or visual analogue scales (VAS) in PCOS populations were included. Random-effects models were used for 
meta-analysis comparing PCOS and non-PCOS groups with Hedges’ g as the standardized mean difference. Study quality and cer
tainty of outcomes were assessed by risk of bias assessments and the Grading of Recommendations, Assessment, Development and 
Evaluations (GRADE) method according to Cochrane. Funnel plots were visually inspected for publication bias.

OUTCOMES: There were 32 articles included, of which 28 used validated questionnaires and four used VAS. Pooled Female Sexual 
Function Index (FSFI) scores in random-effects models showed worse sexual function across most subdomains in women with PCOS, 
including arousal (Hedges’s g [Hg] [95% CI]¼−0.35 [−0.53, −0.17], I2¼82%, P< 0.001), lubrication (Hg [95% CI]¼−0.54 [−0.79, −0.30], 
I2¼90%, P< 0.001), orgasm (Hg [95% CI]¼−0.37 [−0.56, −0.19], I2¼83%, P< 0.001), and pain (Hg [95% CI]¼−0.36 [−0.59, −0.13] 
I2¼90%, P<0.001), as well as total sexual function (Hg [95% CI]¼−0.75 [−1.37, −0.12], I2¼98%, P ¼ 0.02) and sexual satisfaction (Hg 
[95% CI]¼−0.31 [−0.45, −0.18], I2¼ 68%, P<0.001). Sensitivity and subgroup analyses based on fertility status and body mass index 
(BMI) did not alter the direction or significance of the results. Meta-analysis on the VAS studies demonstrated the negative impact of 
excess body hair on sexuality, lower sexual attractiveness, and lower sexual satisfaction in women with PCOS compared to controls, 
with no differences in the perceived importance of a satisfying sex life. No studies assessed sexual distress. GRADE assessments 
showed low certainty across all outcomes.

WIDER IMPLICATIONS: Psychosexual function appears to be impaired in those with PCOS, but there is a lack of evidence on the re
lated distress scores, which are required to meet the criteria for psychosexual dysfunction. Health care professionals should discuss 
sexual function and distress and be aware of the multifactorial influences on sexual function in PCOS. Future research needs to as
sess both psychosexual function and distress to aid in understanding the degree of psychosexual dysfunction in PCOS. Finally, more 
diverse populations (e.g. non-heterosexual and more ethnically diverse groups) should be included in future studies and the efficacy 
of treatments for sexual dysfunction should also be assessed (e.g. lifestyle and pharmacological interventions).

Keywords: polycystic ovary syndrome / sexuality / female sexual function / sex counselling / sexual satisfaction / sexual arousal

Introduction
With an estimated prevalence of 5–20% worldwide, polycystic 
ovary syndrome (PCOS) is the most common endocrine disorder 
in women of reproductive age (Azziz et al., 2016; Teede et al., 
2018; Louwers and Laven, 2020; Joham et al., 2022). PCOS in 
adults is diagnosed when two out of three characteristics are 
present: oligomenorrhea or amenorrhea, hyperandrogenism 
(biochemical or clinical), and polycystic ovarian morphology 
(PCOM) (Rotterdam ESHRE/ASRM-Sponsored PCOS Consensus 
Workshop Group, 2004). PCOS is a distressing disorder associated 
with obesity, insulin resistance, dyslipidaemia, and subfertility. 
Furthermore, there is an increased risk for depression, anxiety, 
low self-esteem, and a lower quality of life in PCOS compared to 
non-PCOS populations (Cooney et al., 2017).

Treatment of PCOS is complex and consists of lifestyle modifi
cation (e.g. losing weight, exercise, healthy diet) as first-line 
treatment. For women with subfertility who want to conceive, 
ovulation induction is often required (Louwers and Laven, 2020; 
Joham et al., 2022). Women without a desire to conceive are usu
ally prescribed the combined oral contraceptive pill (COCP) 
(Teede et al., 2018). Both lifestyle changes and COCPs aim to im
prove endocrine features by either changing androgen levels di
rectly or indirectly through weight change. Androgens play an 
important role in sexual function in both sexes. It is known that 
reduced androgen levels in women may affect sexual function 
(Zimmerman et al., 2014; Davis et al., 2016). However, the effect of 
supra-physiological androgen levels on sexual function in 
women is not clearly known.

Sexual function is a complex biopsychosocial phenomenon, as 
is PCOS, and can be affected by several factors. Androgen levels 

can influence sexual function and desire, although psychosocial 
factors should not be overlooked (Heiman et al., 2011; Maseroli 
and Vignozzi, 2022). Obesity is associated with lower sexual func
tion and a higher risk of sexual dysfunction in women through 
direct effects of adipose tissue on sexual response, pathophysio
logical effects of obesity-related comorbidities, and the impact of 
psychological factors. Indeed, reducing weight has been shown 
to improve sexual function (Kolotkin et al., 2012; Rowland et al., 
2017; Loh et al., 2022). Similarly, metabolic syndrome can ad
versely impact sexual function through vascular risk factors, 
whereas treating metabolic syndrome improves sexual function 
(Miner et al., 2012; Di Francesco et al., 2019). Infertile women re
port lower sexual function and satisfaction than fertile women, 
likely due to contributing factors such as timed intercourse, mar
ital problems, and the psychological burden of infertility 
(Mendonca et al., 2017; Starc et al., 2019; Okobi, 2021). Mental ill
nesses such as depression and anxiety influence sexual function 
negatively as an effect of the disease itself, but also as a side ef
fect of prescribed medication (Brotto et al., 2016; McCabe et al., 
2016). Finally, poor body image (Woertman and van den Brink, 
2012; van den Brink et al., 2013; Brotto et al., 2016) and low self- 
esteem (Brotto et al., 2016; Sejourne et al., 2019) impair sexual 
function through heightened self-consciousness and negative 
cognitions during sexual activity. These factors are all commonly 
present in women with PCOS, suggesting that PCOS itself, its 
comorbidities, and its treatment interventions may potentially 
influence sexual function.

Research focusing on psychosocial aspects or sexual function 
in PCOS is fairly recent. Some studies suggest no differences in 
sexual function in women with PCOS (Murgel et al., 2019; Zhao 
et al., 2019), while others report more sexual problems in PCOS 
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compared to their non-PCOS counterparts (Castelo-Branco and 
Naumova, 2020; Loh et al., 2020). In 2018, we published the first 
meta-analysis on sexual function in women with PCOS, which 
showed lower sexual function and lower sexual satisfaction in 
women with PCOS compared to control women (Pastoor et al., 
2018). Since then, a number of studies on sexual function in 
PCOS have been published, recognizing the importance of the 
topic. Although meta-analyses (Murgel et al., 2019; Zhao et al., 
2019; Loh et al., 2020) using the Female Sexual Function Index to
tal scores have been conducted, these have included only a few 
studies (four to six in total); hence, an update of our previous re
view was deemed timely.

The aim of the current systematic review and meta-analysis is 
to present a comprehensive synthesis of the published literature 
on sexual function in women with PCOS and to evaluate the 
quality of the evidence and certainty of outcomes. Findings from 
this review and meta-analysis have directly informed the 2023 
update of the International Evidence Based Guideline for the 
Assessment and Management of PCOS, guiding the upcoming 
recommendations for assessing and managing sexual function in 
women with PCOS.

Methods
Search strategy
The following electronic databases were searched from inception 
until 1 June 2023: Embase, Medline (via Ovid), Web-of-Science, 
Scopus, PsycINFO (via Ovid), Cinahl (via EBSCOhost), Cochrane 
CENTRAL (via Wiley), and Google Scholar (via Publish or Perish). 
The search was developed by an experienced biomedical infor
mation specialist (W.B.), together with the lead author (H.P.). 
Various relevant search terms (thesaurus terms and terms in ti
tle and/or abstract) concerning PCOS and sexual function were 
used. The search string did not include restrictions on date, type 
of publication, or language in order to capture as many publica
tions as possible. To update the previous search from 2018, the 
Medical Library of Erasmus MC used the following method: first, 
all results that were obtained in the present search (from incep
tion) were downloaded in Endnote and deduplicated. Second, the 
previous 2018 Endnote file was completely copied to the new 
EndNote file and the references were deduplicated again. By re
moving both duplicates, only the new references were present in 
the current Endnote file (Bramer and Bain, 2017).

Eligibility criteria using the Population-Intervention- 
Comparison-Outcome (PICO) framework, as well as the search 
strategy, are presented in Supplementary Tables S1 and S2.

Inclusion and exclusion criteria
Following the electronic search, the screening and selection of 
publications were performed by two authors (H.P., H.B.) indepen
dently. They considered all studies addressing PCOS and sexual 
function for inclusion. First, selection on title and abstract and 
second, selection of full texts on in- and exclusion criteria was 
done. The following inclusion criteria were used: (i) participants 
aged 14 years and older; (ii) adequate diagnosis of PCOS 
(Rotterdam criteria; the former and current National Institutes of 
Health (NIH) definition; the Androgen Excess (AE) & PCOS Society 
definition; European Society of Human Reproduction and 
Embryology PCOS guideline 2018; American Society for 
Reproductive Medicine; National Institute of Child Health and 
Human Development); (iii) the use of validated sexuality ques
tionnaires or visual analogue scales (VAS); (iv) inclusion of a con
trol group without PCOS; and (v) adequate definition of sexual 
function (operationalized as: desire, arousal, lubrication, orgasm, 

frequency of intercourse, masturbation frequency, sexual dys
function, sexual satisfaction, sexual self-image, sexual d�ebut, 
and sexual distress). To be included, studies had to be original 
studies and had to be available as full-text in the 
English language.

Excluded were studies unrelated to PCOS or PCOS induced by 
valproate use or PCOS in combination with other illnesses or dis
eases like diabetes and metabolic syndrome. Moreover, studies 
solely concerning health-related quality of life, quality of life or 
mental health and studies concerning idiopathic hyperandrogen
ism or hyperandrogenism caused by diseases other than PCOS 
were excluded. Finally, review articles, PhD theses, abstracts, 
and posters were also excluded. All discrepancies in choices were 
discussed to reach consensus. A complete overview of included 
and excluded studies can be found in Supplementary Table S3.

Data extraction
The following data were extracted from identified studies: study 
design, publication date, authors, country, setting, population, 
period of recruitment, sample size, intervention, outcome meas
ures with corresponding data, and narrative summaries of key 
findings (Table 1).

Quality assessment and GRADE assessment
Two reviewers (H.P., H.B.) independently assessed the quality of 
the included studies using the study characteristics and quality 
appraisal templates, which were based on an adapted version of 
the ROBINS-I tool (Sterne et al., 2016), provided by the evidence 
team of the PCOS guideline update (A.M., C.T.T.). This included 
assessment of internal validity, based on selection bias (compa
rability of populations, case definition, control status assess
ment), performance bias (treatment of groups, validated and 
standard measurements, blinding, valid and reliable outcome 
measures, objective assessment of outcome), attrition bias (loss 
to follow up, exclusion in analysis), report bias (selective out
come reporting), confounding (comparability of cohorts), and 
other bias (conflicts of interest, power analysis, statistical analy
sis). Overall risk of bias, judged as low, moderate, or high, was 
assessed based on these criteria (Supplementary Table S4).

Visual inspection of funnel plot asymmetry was performed to 
assess potential publication bias. The certainty of the evidence 
was independently assessed by two authors (H.P., A.M.) using the 
Grading of Recommendations, Assessment, Development and 
Evaluation (GRADE) framework, as per the Cochrane GRADE 
handbook guidelines (Schunemann et al., 2000). This included 
outcome-level assessment of risk of bias, inconsistency, indirect
ness, imprecision, and other biases (e.g. publication bias or obser
vational study design).

Outcome measures
Sexual function was measured using validated questionnaires: 
Female Sexual Function Index (FSFI) (Rosen et al., 2000); Changes 
in Sexual Functioning Questionnaire (CSFQ) (Clayton et al., 1997); 
Sexual Quotient-Female (SQ-F) (Abdo, 2006); McCoy Female 
Sexuality Questionnaire (MFSQ) (McCoy, 2000); Female Sexual 
Desire Questionnaire (FSDQ) (Goldhammer and McCabe, 2011); 
and Multidimensional Sexuality Questionnaire (MSQ) (Snell et al., 
1993). Additionally, sexual satisfaction was assessed with several 
validated questionnaires: Index of Sexual Satisfaction (ISS) 
(Hudson et al., 1981); Sexual Satisfaction Scales (Davis et al., 
2006); and Sexual Satisfaction Questionnaire (SSQ) (Nomejko and 
Doli�nska-Zygmunt, 2014). For details on all questionnaires, see 
Supplementary Table S5.
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Seven questions scored with VAS were available for analysis: 
(i) How important is a satisfying sex life for you?; (ii) How many 
sexual thoughts and fantasies did you have in the past 4 weeks?; 
(iii) Do you find yourself sexually attractive?; (iv) How much does 
excessive body hair impact your sexuality?; (v) Does your appear
ance make it difficult to engage in social contact?; (vi) How often 
did you experience pain during intercourse in the past 4 weeks?; 
(vii) How satisfied were you with your sex life in the past 4 weeks? 
(Elsenbruch et al., 2003; Hahn et al., 2005; Tan et al., 2008; Caruso 
et al., 2009).

Statistical methods and meta-analysis
Meta-analyses were performed in SPSS v28.0.1.0 (142) using 
random-effects models. Differences between PCOS and control 
women are expressed in Hedges’ g (Hg) with corresponding 95% 
CIs and presented in forest plots. Where intervention studies 
were included, only the baseline scores were used in the 
meta-analyses.

To perform the meta-analyses, we grouped the multiple scales 
and subscales into total sexual function, sexual desire, sexual 
arousal, lubrication, orgasm, pain, and sexual satisfaction. 
Scores for ISS were reversed by subtracting the mean score from 
the total score, before entering them in the analysis.

Meta-analyses for all questionnaires combined were per
formed, as well as the sensitivity analyses for FSFI only studies. 
Analyses were performed for the following subscales: total sex
ual function, sexual desire, sexual arousal, lubrication, orgasm, 
pain, and sexual satisfaction. To assess the influence of fertility 
status and BMI on the relationship between PCOS and sexual 
function, subgroup analysis for fertility status (as reported in the 
included studies) and BMI status (mean BMI as reported in the in
cluded studies) was performed and presented in forest plots.

Since no new studies used VAS, no additional studies with 
VAS were included and no new meta-analyses were performed. 
Results of meta-analyses for the VAS studies are shown in 
Supplementary Fig. S1 and can also be found in Pastoor 
et al. (2018).

Registration
This systematic review and meta-analysis were not previously 
registered. It was commissioned by the Centre for Research 
Excellence in Women’s Health in Reproductive Life (CRE-WHiRL), 
Monash University, Melbourne, Australia, to update the 2023 
International Evidence Based Guideline for the Assessment and 
Management of PCOS (Mousa et al., 2023).

Results
Search results
In Fig. 1, the results of the systematic literature search are pre
sented. After screening, 34 articles were eligible. Two studies 
were then excluded because of outliers: the first for being an out
lier on total sexual function, as well as for arousal and lubrica
tion, most likely due to having a highly motivated participant 
group repeatedly instructed to have sexual intercourse at least 
twice a week (Diamond et al., 2017); the other for being an outlier 
for orgasm probably due to assessing orgasm differently than 
other scales did (Mansson et al., 2011). This resulted in a total of 
32 included studies, of which 16 were newly added compared 
with our previous review (Pastoor et al., 2018).

Twenty studies used the FSFI (Gateva and Kamenov, 2012; 
Ercan et al., 2013; Ferraresi et al., 2013; Benetti-Pinto et al., 2014; 
Lara et al., 2015; Noroozzadeh et al., 2016; Shafti and Shahbazi, 
2016; Yildiz et al., 2017; Basirat et al., 2019; Aydogan Kirmizi et al., 

2020; Deniz and Kehribar, 2020; Akbari Sene et al., 2021; Mantzou 
et al., 2021; Naumova et al., 2021; Taghavi et al., 2021; Aba and 
Aytek Şik, 2022; Ashrafi et al., 2022; Çetinkaya Altuntaş et al., 
2022; Daneshfar et al., 2022; Mojahed et al., 2023).

Eight studies used different scales: the CSFQ (Stovall et al., 
2012), the SQ-F (Zueff et al., 2015), the MFSQ (Karsten et al., 2021), 
the FSDQ (Elkhiat et al., 2015), the ISS (Drosdzol et al., 2007), the 
MSQ (Kowalczyk et al., 2015), Sexual Satisfaction Scales 
(Glowinska et al., 2020), and the SSQ (Kału _zna et al., 2021).

Finally, four studies used VAS to assess sexual function and im
pact of clinical characteristics on sexual function (Elsenbruch et al., 
2003; Hahn et al., 2005; Tan et al., 2008; Caruso et al., 2009). These 
are the same studies as in our analysis from 2018 (Pastoor et al., 
2018). No new studies using VAS were found (Supplementary 
Fig. S1).

Study characteristics for all of the included studies are pre
sented in Table 1.

Quality assessment and grading
The quality assessment of the included studies showed that 
most studies were of low to moderate quality mostly due to se
lection bias and confounding (Table 1). GRADE assessments 
showed that all outcomes were of low quality mostly due to risk 
of bias, inconsistency, and imprecision (Table 2). There was no 
evidence of publication bias for any outcomes based on visual in
spection of funnel plots (Supplementary Fig. S2).

Meta-analysis
Sexual function
There were significant differences in total sexual function assessed 
with the combined questionnaires (Hg [95% CI]¼−0.66 [−1.20, 
−0.12], I2¼ 98%, P ¼ 0.02) as well as with the FSFI only (Hg [95% 
CI]¼−0.75 [−1.37, −0.12], I2¼ 98%, P ¼ 0.02), both being lower in 
women with PCOS compared to control women (Fig. 2A and B).

For all subdomains of sexual function, significant differences 
were found for desire (combined Hg [95% CI]¼−0.21 [−0.39, 
−0.02], I2¼ 87%, P ¼ 0.03, arousal (combined Hg [95% CI]¼−0.33 
[−0.50, −0.16], I2¼ 82%, P< 0.001; FSFI only Hg [95% CI]¼−0.35 
[−0.53, −0.17], I2¼ 82%, P< 0.001), lubrication (combined [95% CI] 
Hg¼−0.50 [−0.74, −0.26], I2¼ 91%, P<0.001; FSFI only Hg [95% 
CI]¼−0.54 [−0.79, −0.30], I2¼90%, P< 0.001), orgasm (combined 
Hg [95% CI]¼−0.35 [−0.52, −0.18], I2¼ 83%, P< 0.001; FSFI only Hg 
[95% CI]¼−0.37 [−0.56, −0.19], I2¼83%, P<0.001), and pain (com
bined not applicable; FSFI only [95% CI] Hg¼−0.36 [−0.59, −0.13], 
I2¼ 90%, P< 0.001), with lower scores for women with PCOS com
pared to control women (Fig. 3 and Supplementary Fig. S3).

No differences were found for sexual desire (P ¼ 0.06) with the 
FSFI only analyses.

Sexual satisfaction
Women with PCOS reported lower sexual satisfaction compared 
to control women in the analysis with the different question
naires combined (Hg [95% CI]¼−0.26 [−0.37, −0.15], I2¼66%, 
P< 0.001) as well as for the analysis with only FSFI studies (Hg 
[95% CI]¼−0.31 [−0.45, −0.18], I2¼ 68%, P< 0.001) (Fig. 2C and D).

Subgroup analyses
Fertility status
In subgroup analyses by fertility status, results remained signifi
cant for total sexual function in the group with unknown fertility 
status (Hg [95% CI]¼−0.25 [−0.36, −0.13], I2¼31%, P< 0.001), 
with lower scores in PCOS versus controls. For both the fertile (Hg 
[95% CI]¼−0.89 [−2.07, 0.29], I2¼91%, P ¼ 0.14) and the infertile 
groups (Hg [95% CI]¼−1.62 [−3.51, 0.27], I2¼ 100%, P ¼ 0.09), 
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results were not significant, but still showed the same pattern 
(Supplementary Fig. S3).

Only a single study (Aydogan Kirmizi et al., 2020) was repre
sented in the fertile subgroup for all subdomains of sexual func
tion, including desire, arousal, lubrication, orgasm and pain, and 
for sexual satisfaction. Hence, there were no pooled results to ac
curately assess differences by fertility status for these outcomes. 
All results can be found in Supplementary Fig. S3.

BMI category
In subgroup analyses by BMI, results remained significant for total 
sexual function in the subgroups Overweight/Obese (OW/O) (Hg 

[95% CI]¼−0.59 [−1.15, −0.03], I2¼ 95%, P ¼ 0.04) and Lean (Hg 
[95% CI]¼−0.52 [−0.94, −0.10], I2¼ 89%, P¼ 0.02) (Supplementary 
Fig. S3). For sexual satisfaction, lower satisfaction in PCOS was 
significant in all BMI subgroups, mixed (Hg [95% CI]¼−0.21 
[−0.37, −0.05], I2¼60%, P¼0.01), OW/O (Hg [95% CI]¼−0.30 
[−0.55, −0.04], I2¼79%, P¼0.02), and Lean (Hg [95% CI]¼−0.29 
[−0.50, −0.09], I2¼ 64%, P< 0.001) (Supplementary Fig. S3).

For the subgroup analyses of sexual function subdomains by 
BMI status, the pattern of results remained the same with PCOS 
showing lower scores then controls. Significant results were found 
in the subgroups arousal OW/O (Hg [95% CI]¼−0.42 [−0.82, 
−0.01], I2¼ 91%, P ¼ 0.04), arousal Lean (Hg [95% CI]¼−0.46 

Figure 1. PRISMA flowchart.
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[−0.60, −0.31], I2¼ 0%, P< 0.001), lubrication OW/O (Hg [95% 
CI]¼−0.21 [−0.90, −0.08], I2¼92%, P¼0.02), lubrication Lean (Hg 
[95% CI]¼−0.88 [−1.42, −0.34], I2¼91%, P<0.001), orgasm mixed 
(Hg [95% CI]¼−0.22 [−0.42, −0.02], I2¼ 68%, P¼0.03), orgasm OW/ 
O (Hg [95% CI]¼−0.21 [−0.32, −0.10]), I2¼ 0%, P< 0.001), orgasm 
Lean (Hg [95% CI]¼−0.75 [−1.18, −0.31], I2¼87%, P< 0.001), and 
pain Lean (Hg [95% CI]¼−0.71 [−1.24, −0.19], I2¼ 91%, P¼ 0.01) 
(Supplementary Fig. S3).

Discussion
The present systematic review and meta-analysis analysed 32 
original studies on sexual function in women with PCOS and intro
duced a sensitivity analysis by questionnaire type as well as sub
group analyses by fertility and BMI status. Results show impaired 
sexual function in women with PCOS relative to control women. 
Women with PCOS scored lower on the total sexual function score, 
all sexuality questionnaire subdomains and on sexual satisfaction. 
Sensitivity analysis by questionnaire type and subgroup analyses 
by BMI and fertility status (where possible) did not dramatically al
ter the results. The quality of the present studies was low or mod
erate with low certainty of evidence for all outcomes.

Comparing the present results to other meta-analyses shows 
similar significant results between women with and without 
PCOS for arousal and lubrication (Zhao et al., 2019) and for pain 
and satisfaction scores (Loh et al., 2020). However, other studies 

did not find significant results for total sexual function scores 
(Murgel et al., 2019; Zhao et al., 2019), including after subgroup 
analyses by BMI and diagnostic criteria (Rotterdam) (Loh et al., 
2020). Notably, all previous meta-analyses included only a few 
studies (four to six in total) with two of the reviews (Zhao et al., 
2019; Loh et al., 2020) also including a secondary analysis of a 
large infertility trial (Diamond et al., 2017). This infertility trial re
quired sexual intercourse three times a week and may not accu
rately represent sexual function in women with PCOS in the 
general population. Given the large sample size of this trial and its 
relative weighting on results, meta-analyses incorporating data 
from this trial may have biased sexual function scores in PCOS. 
Therefore, in our current and 2018 meta-analyses (Pastoor et al., 
2018), we excluded the data from this large infertility trial 
(Diamond et al., 2017) in order to mitigate this potential bias. The 
study by Mansson et al. (2011) was also excluded for being an outlier 
on the orgasm scale which may have been due to only being able to 
use the orgasm frequency score and the finding that more women 
with PCOS took initiative for sexual behaviour then control women.

The present study showed some interesting results. Most un
expected were the findings that lean women with PCOS showed 
significantly lower results for arousal, lubrication, orgasm, and 
pain (with lower scores indicating worse pain) when compared to 
women with PCOS in OW/O or mixed BMI groups. This is contrary 
to the common belief that women with obesity report lower sex
ual function. An explanation might be that body image is 

A

B

Figure 2. Forest plots of questionnaires. Forest plots for total sexual function (A, B) and sexual satisfaction (C, D) both for all studies combined (A, C) 
and for studies using the Female Sexual Function Index (FSFI) (B, D) only.
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confounding for sexual function results. Body image is known to 
affect sexual function and sexual satisfaction (Woertman and 
van den Brink, 2012; van den Brink et al., 2013; Brotto et al., 2016; 
van den Brink et al., 2018), with reports in women with PCOS 
showing that body dissatisfaction is significantly negatively asso
ciated with sexual function and satisfaction (Kogure et al., 2019). 
Although lean women might not present body dissatisfaction, 
they seem to be more concerned with appearance and presenta
tion and prefer a smaller ideal body (Makarawung et al., 2023). 
Additionally, several studies show that women in the under
weight or normal weight group often estimate their body weight 
to be higher than it actually is (Takasaki et al., 2003; Hayashi 
et al., 2006). Although the VAS studies (Elsenbruch et al., 2003; 
Hahn et al., 2005; Tan et al., 2008; Caruso et al., 2009) indicate that 
self-esteem and attractiveness are lower in women with PCOS, 
the included questionnaire studies did not assess body image 
and self-esteem. It is however an intriguing area for further ex
ploration in this context.

Additionally, in PCOS, insulin resistance is related to hyperan
drogenism through multiple mechanisms including androgen 
production, binding, and bioavailability (Sarwer et al., 2018; 
Louwers and Laven, 2020). This may impact sexual function, 
however this is unclear as yet (Paulukinas et al., 2022). Although 
androgens play an important role in sexual function, the exact 
mechanisms by which they exert their influence and their rela
tionship with female sexual function remain unclear (van 
Lunsen et al., 2018). Studies to date have been conflicting, with 

some reporting a relationship (Heiman et al., 2011; Islam et al., 
2019; Maseroli and Vignozzi, 2022) while others not (Davis et al., 
2005; Basson et al., 2010; Zheng et al., 2020).

A second surprising finding was that fertility status did not 
seem to influence sexual function or satisfaction in the present 
results. Subgroup analyses did not change the results, with 
women with PCOS reporting lower sexual function then women 
without PCOS, irrespective of fertility status. Infertility is a com
mon cause of sexual dysfunction and low sexual satisfaction in 
the general population (Starc et al., 2019), implying an additional 
effect of fertility status on sexual function. Since women with 
PCOS also often face subfertility (Louwers and Laven, 2020), the 
absence of an additional effect of fertility status might be 
explained by the fact that many PCOS characteristics and their 
comorbidities can influence sexual function, making it nearly im
possible to establish the isolated effects of a single aspect. 
Moreover, a large number of the included studies did not clearly 
state the fertility status of their participants, leading to a single 
study in the fertile subgroup for most outcomes. This precluded 
accurate assessment of differences by fertility status, emphasiz
ing the need for future studies to consider fertility status in their 
data collection and analysis protocols.

Finally, no differences in desire scores assessed with FSFI, the 
most used questionnaire in this meta-analysis, were found be
tween women with and without PCOS, consistent with previous 
findings (Pastoor et al., 2018). The absence of a difference in de
sire suggests that women with PCOS, despite having lower sexual 

Page 1

Page 1

Estimated overall confidence interval

Overall effect size value
Confidence interval of effect size

No-effect value

Estimated overall effect size

Effect size of each study

-0.257208

ID                  Hedges' g Std. Error Lower Upper p-value Weight Weight (%) 

Ercan, 2013             -0.21       0.25 -0.70  0.28    0.41   9.08       2.90 

Gateva, 2012 Obese      -0.30       0.33 -0.95  0.35    0.37   6.39       2.04 

Benetti Pinto, 2015     -0.88       0.17 -1.22 -0.54    0.00  12.90       4.13 

Stovall 2012            -0.13       0.15 -0.43  0.17    0.39  14.20       4.54 

Lara 2015               -0.08       0.21 -0.49  0.32    0.69  11.08       3.55 

Noroozzadeh 2017         0.00       0.14 -0.28  0.28    1.00  14.74       4.72 

Shafti 2016             -0.20       0.13 -0.44  0.05    0.12  15.83       5.07 

Drodszol 2007           -0.44       0.21 -0.86 -0.02    0.04  10.70       3.42 

Kowalczyk 2015          -0.24       0.19 -0.61  0.14    0.21  11.98       3.83 

Akbari Sene 2021        -0.05       0.14 -0.32  0.22    0.71  14.99       4.80 

Glowinska 2020           0.00       0.18 -0.35  0.35    1.00  12.66       4.05 

Mantzou 2021            -0.37       0.14 -0.66 -0.09    0.01  14.63       4.68 

Taghavi 2021            -0.70       0.15 -1.00 -0.40    0.00  14.10       4.51 

Kaluzna 2021            -0.01       0.10 -0.21  0.19    0.94  17.34       5.55 

Naumova2021             -0.89       0.26 -1.39 -0.39    0.00   8.87       2.84 

Karsten2021              0.11       0.16 -0.20  0.41    0.50  13.90       4.45 

Aydogan 2020            -0.49       0.29 -1.06  0.09    0.10   7.51       2.40 

Basirat 2019            -0.12       0.13 -0.38  0.13    0.34  15.62       5.00 

Aba, 2022               -0.05       0.14 -0.34  0.23    0.71  14.67       4.69 

Cetinkaya, 2022          0.09       0.14 -0.19  0.36    0.53  14.92       4.77 

Danesfhar, 2022         -0.35       0.10 -0.54 -0.15    0.00  17.55       5.61 

Mojahed, 2023           -0.54       0.14 -0.82 -0.27    0.00  14.95       4.78 

Yildiz, 2017. lean      -0.39       0.22 -0.83  0.05    0.08  10.25       3.28 

Ashrafi, 2022           -0.43       0.16 -0.75 -0.12    0.01  13.71       4.39 

Overall                -0.26       0.06 -0.37 -0.15    0.00                   

0,50,0-0,5-1,0-1,5

Model: Random-effects model

Heterogeneity: Tau-squared = 0.05, H-squared = 2.94, I-squared = 0.66

Homogeneity: Q = 64.66, df = 23, p-value = 0.00

Test of overall effect size: z = -4.55, p-value = 0.00

Estimated overall confidence interval

Overall effect size value
Confidence interval of effect size

No-effect value

Estimated overall effect size

Effect size of each study

-0.312903

ID                  Hedges' g Std. Error Lower Upper p-value Weight Weight (%) 

Ercan, 2013             -0.21       0.25 -0.70  0.28    0.41   8.67       4.00 

Gateva, 2012 Obese      -0.30       0.33 -0.95  0.35    0.37   6.19       2.85 

Benetti Pinto, 2015     -0.88       0.17 -1.22 -0.54    0.00  12.11       5.59 

Lara 2015               -0.08       0.21 -0.49  0.32    0.69  10.49       4.84 

Noroozzadeh 2017         0.00       0.14 -0.28  0.28    1.00  13.71       6.33 

Shafti 2016             -0.20       0.13 -0.44  0.05    0.12  14.65       6.76 

Akbari Sene 2021        -0.05       0.14 -0.32  0.22    0.71  13.93       6.43 

Mantzou 2021            -0.37       0.14 -0.66 -0.09    0.01  13.62       6.28 

Taghavi 2021            -0.70       0.15 -1.00 -0.40    0.00  13.15       6.07 

Naumova2021             -0.89       0.26 -1.39 -0.39    0.00   8.48       3.91 

Aydogan 2020            -0.49       0.29 -1.06  0.09    0.10   7.23       3.33 

Basirat 2019            -0.12       0.13 -0.38  0.13    0.34  14.47       6.67 

Aba, 2022               -0.05       0.14 -0.34  0.23    0.71  13.65       6.30 

Cetinkaya, 2022          0.09       0.14 -0.19  0.36    0.53  13.87       6.40 

Danesfhar, 2022         -0.35       0.10 -0.54 -0.15    0.00  16.11       7.43 

Mojahed, 2023           -0.54       0.14 -0.82 -0.27    0.00  13.89       6.41 

Yildiz, 2017. lean      -0.39       0.22 -0.83  0.05    0.08   9.74       4.49 

Ashrafi, 2022           -0.43       0.16 -0.75 -0.12    0.01  12.82       5.91 

Overall                -0.31       0.07 -0.45 -0.18    0.00                   

0,50,0-0,5-1,0-1,5

Model: Random-effects model

Heterogeneity: Tau-squared = 0.05, H-squared = 3.10, I-squared = 0.68

Homogeneity: Q = 49.62, df = 17, p-value = 0.00

Test of overall effect size: z = -4.61, p-value = 0.00

C

D

Sexual satisfaction combined studies

Sexual satisfaction FSFI only

Figure 2. Continued.
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function on other domains, have as much sexual desire as 
women without PCOS. This corresponds with the low sexual sat
isfaction scores and might explain them. Also, this may indicate 
that perturbed endocrine function does not directly influence 
sexual desire as the relationship between androgen levels and 
sexual function is not yet fully understood. Studies assessing 

changes in androgen levels and their effects on sexual desire in 
women with PCOS further confirm no significant change in sex
ual desire or sexual thoughts after normalizing androgen levels 
using COCPs (Conaglen and Conaglen, 2003; Caruso et al., 2009; 
Steinberg Weiss et al., 2021) or metformin (Hahn et al., 2006; 
Gateva and Kamenov, 2012).

A

B

C

D

Figure 3. Forest plots for subdomains with only the studies using the Female Sexual Function Index (FSFI). (A) Desire, (B) arousal, (C) lubrication, 
(D) orgasm, (E) pain. ID, included study; Std. error, standard error; Df, degrees of freedom.
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An important strength of this study is that it represents an ex
tensive systematic quantitative analysis of the relationship be
tween PCOS and sexual function including sensitivity and 
subgroup analyses. The studies included in this meta-analysis 
were carefully assessed for quality and the certainty across out
comes was assessed using the validated GRADE tool 
(Schunemann et al., 2000). Also, we included studies using all dif
ferent PCOS diagnostic criteria to be able to report on the com
plete PCOS literature over time. Since these criteria are all 
similar to or based on the Rotterdam criteria, except for the NIH 
criteria, and we only used data for the complete PCOS group, we 
believe we have minimized any selection bias. Although all 
results pointed in the same direction, even after subgroup analy
ses, the certainty of evidence was low; hence, the evidence 
should be interpreted in light of this.

The main limitation of this study is that none of the included 
studies assessed true sexual ‘dys’ function, which relates to ex
amining sexual distress stemming from low sexual function. 
Without assessing a distress score, it is difficult to interpret the 
meaning of the low sexual function scores for the women in
volved. Also, as is visible in the subgroup analyses, not all studies 
clearly stated the fertility status or BMI of their participants, 
making it difficult to interpret the effect of specific PCOS-related 
factors on sexual function scores. Additionally, not all ethnic 
populations (e.g. Asian) were represented which might limit gen
eralization to the global PCOS population. Finally, we excluded 
non-English language studies and grey literature, hence publica
tion bias cannot be ruled out. However, visual inspection of fun
nel plots did not give an indication of publication bias and 
sensitivity and subgroup analyses did not change the results.

To gain more reliable insights on the sexual function of 
women with PCOS, studies of higher quality are needed. Factors 
that could be improved include recruiting larger numbers of par
ticipants, using reliable assessments of PCOS diagnosis in both 
the PCOS and the control group, with clear inclusion criteria, 
comparable groups and assessment of sexual distress as a key 
outcome measure, alongside collection of key confounding varia
bles including BMI, androgen status, and fertility status. Since 
sexual function as well as PCOS are biopsychosocial phenomena, 
study designs should incorporate a range of biopsychosocial 
assessments including questionnaires, endocrine measures, and 
genital response measures using psychophysiological tools. 
Ideally, the sexual function of partners and their relative distress 
should also be assessed.

To conclude, psychosexual function appears to be impaired in 
those with PCOS but there is a lack of evidence on the related dis
tress scores which are required to meet the criteria for 

psychosexual dysfunction. Sexual distress seems to be high in 
women with PCOS as was shown in a recent study by our group, 
consequently leading to a high prevalence of sexual dysfunction 
(Pastoor et al., 2023). Health professionals should discuss sexual 
function and distress and be aware of the multiple factors that 
can influence psychosexual function in PCOS including infertil
ity, excess weight, hirsutism, mood disorders, and PCOS medica
tions. Psychosexual counselling has been shown to be effective in 
women with PCOS as well as in other populations (Golbabaei 
et al., 2019; Mashhadi et al., 2022; Tuncer and Oskay, 2022). 
Future research needs to assess both psychosexual function and 
distress concurrently before evidence-based clinical recommen
dations on routine assessment for psychosexual dysfunction can 
be made. Finally, future studies should include more diverse pop
ulations (e.g. non-heterosexual and more ethnically diverse 
groups) and focus on the range of different PCOS symptoms. 
Also, intervention studies on treatment effectiveness for sexual 
dysfunction (e.g. lifestyle and pharmacological interventions) 
are needed.

Supplementary data
Supplementary data are available at Human Reproduction 
Update online.
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