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ABSTRACT

Background: Polycystic Ovary Syndrome (PCOS) is a common endocrine disorder affecting up to 10% of reproductive-
aged women. Beyond reproductive symptoms, PCOS is increasingly associated with mental health challenges, including
depression, anxiety, and stress, often overlooked in routine care.

Aim: This study assessed the prevalence and severity of psychological symptoms in women with PCOS and identified
clinical and behavioral predictors of poor outcomes, with emphasis on modifiable lifestyle factors.

Methods: A cross-sectional study was conducted among 200 women aged 18—40 diagnosed with PCOS by Rotterdam
criteria. Participants completed the Depression, Anxiety and Stress Scale-21 (DASS-21) and a survey on sleep, physical
activity, nutrition, and social support. Clinical indicators included BMI, menstrual regularity, hirsutism, and acne. Pearson
correlations and regression models were used to analyze associations.

Results: Moderate to severe depression affected 62% of participants, elevated anxiety 54%, and high stress 38%. Higher
BM], irregular cycles, and hirsutism were strongly correlated with worse psychological scores. Protective factors included
regular physical activity, sufficient sleep, and positive body image. Regression analyses confirmed both clinical and
behavioral predictors were significant (p < 0.05).

Conclusions: Women with PCOS experience a substantial psychological burden. Routine care should integrate mental
health screening and multidisciplinary management. Lifestyle interventions focusing on exercise, sleep, and body image may
significantly improve emotional well-being and overall quality of life.
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Polycystic Ovary Syndrome, Depression, Anxiety, Stress, Women’s Health, Lifestyle Medicine
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1. Introduction:

Polycystic Ovary Syndrome (PCOS) is one of the most prevalent endocrine disorders in women of
reproductive age, affecting approximately 6—15% globally depending on diagnostic criteria (Bozdag et al.,
2016). The Rotterdam conAsensus defines PCOS as the presence of at least two out of three criteria: oligo- or
anovulation, hyperandrogenism (clinical or biochemical), and polycystic ovarian morphology on ultrasound
(Rotterdam ESHRE/ASRM-Sponsored PCOS Consensus Workshop Group, 2004). While the syndrome is
primarily recognized for its reproductive implications, it also encompasses profound metabolic and
psychological components that significantly affect patients' quality of life (Teede et al., 2018).

The metabolic abnormalities associated with PCOS include insulin resistance, dyslipidemia, obesity,
and chronic low-grade inflammation (Dunaif, 1997). These conditions increase the risk of developing type 2
diabetes, cardiovascular diseases, and non-alcoholic fatty liver disease (Wild et al., 2011). However, less
attention has been given to the psychological burden of PCOS, despite growing evidence suggesting high
prevalence rates of depression, anxiety, and stress among affected women (Barry et al., 2011).

Several mechanisms may underlie the connection between PCOS and poor mental health.
Hyperandrogenism has been linked to increased irritability and mood instability, while visible symptoms such
as hirsutism and acne negatively affect body image and self-esteem (Benson et al., 2009). Irregular
menstruation and infertility often lead to emotional distress and social stigma, particularly in cultures that
highly value fertility (Dokras, 2012). Additionally, weight gain and obesity—commonly observed in PCOS—
exacerbate internalized stigma and depression (Blay et al., 2021).

Recent studies suggest that the hypothalamic-pituitary-adrenal (HPA) axis may be disrupted in PCOS,
contributing to altered stress response and increased cortisol levels (Streuli et al., 2013). Moreover,
neuroinflammation and hormonal imbalances have been proposed as biological mediators linking endocrine
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dysfunction with psychiatric symptoms (Greenwood et al., 2018). Despite these associations, psychological
screening is not routinely included in PCOS management protocols, resulting in underdiagnosis and delayed
intervention (Dokras et al., 2011).

Furthermore, social determinants of health such as socioeconomic status, education level, and access to
care play critical roles in shaping the lived experience of PCOS. Women from marginalized communities may
experience delayed diagnosis, limited access to mental health services, and lower health literacy—factors that
compound the emotional burden of the disorder (Moran et al., 2015).

In light of these issues, there is a growing call for interdisciplinary approaches that integrate
psychological assessment and behavioral support into routine PCOS care. This includes collaboration between
gynecologists, endocrinologists, psychologists, nutritionists, and sports medicine specialists (Fauser et al.,
2012). Such approaches have been shown to improve both physical and emotional outcomes and enhance
patient satisfaction (Cooney et al., 2017).

This study seeks to address these gaps by evaluating the prevalence and predictors of depression, anxiety,
and stress among women with PCOS, while emphasizing clinical, behavioral, and sociodemographic variables.

2. Research Materials and Methods

2.1. Participants This cross-sectional observational study included 200 women aged 18 to 40 years, all
diagnosed with PCOS based on the Rotterdam criteria (Rotterdam ESHRE/ASRM-Sponsored PCOS
Consensus Workshop Group, 2004). Participants were consecutively recruited between January and March
2025 from the outpatient gynecological and endocrinological clinic at the University Hospital of the Medical
University of Warsaw. Eligibility was determined during routine clinical visits and confirmed through a
combination of medical history, ultrasound results, and hormonal profiles.

Inclusion criteria:

Age between 18 and 40 years

Confirmed diagnosis of PCOS using Rotterdam criteria

Signed informed consent

Exclusion criteria:

Current diagnosis of psychiatric disorder under pharmacological treatment

Pregnancy or within 6 months postpartum

Coexisting endocrine or metabolic disorders (e.g., thyroid disease, Cushing’s syndrome)

2.2. Procedure / Test Protocol / Skill Test Trial / Measures / Instruments
Participants completed a structured assessment protocol during a single visit to the clinic. This included
self-report measures and a clinical evaluation carried out by trained medical personnel.

Psychological Assessment

Depression Anxiety and Stress Scale — 21 items (DASS-21): A validated instrument assessing levels of
depression, anxiety, and stress (Lovibond & Lovibond, 1995). The DASS-21 has demonstrated high internal
consistency (Cronbach’s a > 0.85) across diverse populations and has been specifically used in endocrine-
related mental health research (Henry & Crawford, 2005).

Lifestyle and Behavior Questionnaire

A custom-designed survey assessed participants' physical activity frequency, sleep duration, perceived
stress levels, dietary habits, alcohol intake, and social support networks. This tool was adapted based on WHO
behavioral risk factor surveillance protocols (World Health Organization, 2008).

Clinical Evaluation

BMI (Body Mass Index) was calculated using standard formula: weight (kg) / height? (m?)

Ferriman-Gallwey Scale: Used to assess clinical hirsutism; scores >8 indicate moderate to severe hair
growth (Hatch et al., 1981)

Menstrual Cycle Tracking: Regularity and average cycle length were self-reported and confirmed via
clinical history

Acne Severity: Evaluated based on the Global Acne Grading System (GAGS), with scores categorized
as mild, moderate, or severe (Doshi et al., 1997)
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2.3. Data Collection and Analysis / Statistical Analysis

All data were anonymized and stored in a secure, password-protected database. Descriptive and
inferential statistical analyses were conducted using IBM SPSS Statistics Version 25.0 (IBM Corp., 2017).

2.3.1. Statistical Software

All statistical computations were performed using SPSS v25.0 (IBM Corp., Armonk, NY), with licensed
access provided by the Medical University of Warsaw. Graphical outputs for exploratory analysis were
generated using Python’s matplotlib and seaborn libraries.

2.3.2. Statistical Methods

Descriptive statistics (mean, standard deviation, frequencies) described participant demographics and
health indicators.

Pearson correlation coefficients (r) were used to identify associations between continuous variables (e.g.,
BMI vs. DASS scores).

Independent samples t-tests and ANOVA tested group differences across categorical variables.

Multiple linear regression models assessed predictors of depression, anxiety, and stress, adjusting for
covariates including age, BMI, physical activity, and menstrual regularity.

Statistical significance was set at p < 0.05.

3. Research Results

3.1. Demographic and Clinical Characteristics

The study cohort consisted of 200 women aged 18 to 40 years (mean age: 27.8 + 5.2 years). The mean
Body Mass Index (BMI) was 28.4 + 4.6 kg/m?, with 38% of participants classified as obese (BMI > 30).

Approximately 70% reported irregular menstrual cycles, and 65% presented with moderate to severe
hirsutism based on Ferriman-Gallwey scores >8.

72% of participants reported low-to-moderate physical activity levels (<3 sessions/week), and 31%
reported habitual sleep duration under 6 hours per night.These findings are consistent with prior studies
highlighting the clustering of reproductive and metabolic symptoms in PCOS populations (Lim et al., 2013;
March et al., 2010)

3.2. Psychological Status of Participants

The psychological evaluation via DASS-21 revealed substantial emotional distress:

62% scored in the moderate-to-severe range for depression

54% for anxiety

38% reported high or very high levels of stress

The mean scores were:

Depression: 16.3 + 6.7

Anxiety: 14.2 +5.8

Stress: 18.1 +7.4

Notably, women with higher BMI and greater hirsutism scores were significantly more likely to report
elevated depression and anxiety scores. These results align with earlier findings suggesting body image
dissatisfaction and hormonal imbalance as major contributors to mental distress in PCOS (Trent et al., 2002;
Jones et al., 2008).

3.3. Predictors and Correlates of Mental Health Outcomes

Correlation analyses demonstrated several statistically significant associations:

BMI was positively correlated with depression (r = 0.45, p < 0.01) and stress (r = 0.36, p < 0.05)

Ferriman-Gallwey scores correlated with anxiety (r = 0.38, p <0.01)

Irregular menstruation was associated with increased depressive symptoms (mean DASS-D = 17.8 vs.
14.6 in regular cycle group, p = 0.03)

Lifestyle factors were protective:

Women engaging in physical activity >3 times per week reported significantly lower depression (mean
=13.4vs. 17.1,p<0.01)

Adequate sleep (>7h/night) correlated with lower anxiety and stress scores (p < 0.05)

These findings echo previous meta-analyses indicating the benefits of behavioral interventions for
mental health in PCOS patients (Moran et al., 2011; Tzanetakou et al., 2012).

In multivariate regression models, the following emerged as significant predictors:

These results underscore the multifactorial etiology of psychological distress in PCOS and highlight
modifiable behavioral factors as critical intervention targets.
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4. Discussion

The present study confirms a high prevalence of psychological distress—specifically depression,
anxiety, and stress—among women with Polycystic Ovary Syndrome (PCOS). This finding is consistent with
prior meta-analyses and cohort studies demonstrating that mental health symptoms in PCOS are not incidental
but integral to the disorder’s clinical profile (Barry et al., 2011; Cooney et al., 2017).

A key observation is the role of BMI and hirsutism as strong clinical predictors of poor psychological
outcomes. This supports the view that body image dissatisfaction, particularly related to weight gain and excess
hair growth, may trigger internalized stigma, low self-esteem, and social withdrawal (Trent et al., 2002).
Notably, even modest increases in BMI were associated with substantial increases in depressive symptoms,
which aligns with findings from Cooney et al. (2017), who described obesity as an independent driver of
psychological morbidity in PCOS (Cooney et al., 2017).

Beyond clinical symptoms, our results shed light on modifiable lifestyle behaviors that impact mental
well-being. Physical activity and sufficient sleep duration emerged as protective factors. This aligns with
evidence suggesting that exercise enhances neuroplasticity, improves insulin sensitivity, and boosts mood-
regulating neurotransmitters (Blay & Fillmann, 2021)(Moran et al., 2011). Similarly, short sleep duration—
prevalent in 31% of our sample—has been previously linked to both hormonal imbalance and mood
disturbances in PCOS populations (Fernandez et al., 2018).

Another important insight is the compounded effect of menstrual irregularity and infertility-related
stress, which can be especially harmful in cultures where fertility is closely tied to identity and social status
(Dokras, 2012)(Pasch et al., 2016). This sociocultural dimension is often overlooked in clinical care but plays
a critical role in shaping psychological outcomes.

Our findings also support the biopsychosocial model of PCOS, whereby mental health symptoms arise
from a complex interplay of endocrine, metabolic, behavioral, and psychosocial factors. Elevated androgen
and cortisol levels may alter neural pathways related to emotional regulation, while societal pressures and
limited health literacy exacerbate psychological strain (Greenwood et al., 2018; Streuli et al., 2013). This
model offers a compelling framework for understanding the diverse presentations of PCOS and the necessity
of individualized care.

Importantly, despite these well-documented risks, routine mental health screening is still not standard
practice in gynecology and endocrinology clinics. Lack of interdisciplinary coordination often leaves
emotional symptoms unaddressed until they become severe (Kitzinger & Willmott, 2002). Integrating
validated tools like the DASS-21 into routine evaluations may facilitate earlier detection and improve overall
outcomes.

Recent research also emphasizes the benefits of interdisciplinary interventions. Programs that combine
medical, nutritional, psychological, and exercise-based therapies demonstrate improved mental health,
menstrual regularity, and metabolic parameters compared to conventional gynecologic care alone (Jiskoot et
al., 2020). Moreover, group-based or peer-led interventions may enhance social support and self-efficacy,
particularly in younger populations (Karjula et al., 2020).

Finally, addressing disparities in diagnosis and care is essential. Women from lower socioeconomic
backgrounds, ethnic minorities, or rural settings face barriers to care including cost, stigma, and
misinformation. Scalable solutions such as digital health technologies (e.g., mobile apps, telepsychology)
could help bridge these gaps and extend mental health resources to underserved populations (Naslund &
Aschbrenner, 2016).

5. Conclusions

This study reinforces that Polycystic Ovary Syndrome (PCOS) is not only a reproductive and metabolic
disorder but also a significant mental health challenge. More than half of participants reported moderate to
severe symptoms of depression and anxiety, and over one-third experienced high stress levels. These
psychological disturbances were not isolated but strongly associated with clinical parameters (BMI, hirsutism,
menstrual irregularity) and behavioral factors (sleep deprivation, physical inactivity).

Importantly, the findings suggest that modifying lifestyle behaviors—particularly increasing physical
activity and improving sleep hygiene—may have a protective effect on emotional well-being in PCOS
populations. Mental health care must therefore become a standard component of PCOS management.

We advocate for a multidisciplinary model of care that integrates endocrinologists, psychologists,
dietitians, sports medicine specialists, and public health practitioners. Such collaboration can enhance
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detection, support, and treatment of psychological symptoms, and ultimately improve health outcomes and
quality of life in women with PCOS.

These finding highlight the need for health systems to integrate psychological support into routine PCOS
care, particularly in primary and community healthcare settings.
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