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ABSTRACT

Introduction: Polycystic Ovary Syndrome (PCOS) is frequently associated with sleep disturbances, including insomnia, fatigue, and poor overall sleep
quality. However, component-wise evaluation using validated instruments remains underexplored in South Asian populations.

Objective(s): To evaluate and compare sleep quality among women with PCOS and healthy controls using the Pittsburgh Sleep Quality Index (PSQI).

Methodology: This cross-sectional study recruited 62 women with PCOS and 31 age- and BMI-matched healthy controls from a tertiary care hospital
in Islamabad, Pakistan. Sleep quality was assessed using the PSQI, which evaluates seven domains of sleep. Independent sample t-tests were applied
for group comparisons, with statistical significance set at p < 0.05.

Results: The mean global PSQI scores were 6.14 = 2.85 for PCOS patients and 5.92 + 2.78 for controls, showing no significant difference (p=0.705).
Among the seven components, only daytime dysfunction was significantly higher in the PCOS group (1.56 + 0.89 vs. 0.94 £ 0.76, p=0.003). Other
components, including sleep latency, duration, disturbances, and medication use, showed no significant differences (p > 0.05).

Conclusion: Overall sleep quality did not differ significantly between groups. However, elevated daytime dysfunction in women with PCOS suggests
subtle impairments with functional consequences. Incorporating targeted sleep assessments into PCOS management may enhance clinical outcomes.
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INTRODUCTION

Polycystic Ovary Syndrome (PCOS) is a multifactorial
endocrine-metabolic disorder that occurs in approximately 5—
10% of women of reproductive age globally.! It presents with a
heterogeneous group of characteristics, such as chronic
anovulation, hyperandrogenism, and polycystic ovarian
morphology, as defined by the Rotterdam criteria.? PCOS is not
just a major cause of infertility but is also intimately linked with
a myriad of long-term health consequences, insulin resistance
related type 2 diabetes mellitus, cardiovascular disease,
dyslipidaemia, obesity, and psychiatric disorders like depression
and anxiety.>*

In addition to these firmly established correlates, increased
interest in recent times has been observed regarding the inter-
relationship of PCOS with sleep disturbances in both directions
— — PCOS-related hormonal and metabolic disturbances can
impair sleep, while poor sleep quality may in turn worsen
metabolic and reproductive dysfunction.>® Sleep, a necessary
physiological function by which endocrine and metabolic
homeostasis are regulated, is often disrupted among women with
PCOS. Several studies have confirmed higher prevalence rates
of sleep disturbance-related issues including obstructive sleep
apnea (OSA), insomnia, hypersomnolence, phase shift in the
circadian rhythm, and nocturnal disturbances in this subgroup.”$

The pathophysiology of sleep disturbances in PCOS is complex.
Central and upper airway collapsibility, as well as risk for
obstructive sleep apnea (OSA), are significantly influenced by
obesity and central adiposity.” Insulin resistance, which is
typically seen in PCOS, has been involved in dysregulation of
the hypothalamic—pituitary—adrenal (HPA) axis with subsequent
influences on circadian cortisol rhythms and melatonin
secretion, leading to derangement in sleep architecture.!® In
addition, psychological problems like chronic stress, anxiety,
and depression states common in PCOS patients have the ability
to impair sleep efficiency and quality independently.'
Hyperandrogenemia is likely to directly contribute to a
disruption of sleep-wake patterns and neuroendocrine feedback
processes. !

To measure sleep quality in PCOS, the Pittsburgh Sleep Quality
Index (PSQI) continues to be the most well-validated
instrument. It is possible to evaluate sleep in multiple
dimensions according to seven components, from subjective
sleep quality to sleep latency, duration, disruption, efficiency,
and effect on daily functioning.'> A global PSQI >5 would be
indicative of not good sleep quality, and other studies have
uniformly shown significantly elevated PSQI scores in PCOS
groups relative to controls matched for age.'?

Nonetheless, much of the current literature is derived from
Western populations or consists of small convenience samples
with limited applicability to South Asian women, who might be
different in body composition, symptom severity, access to
healthcare, and sociocultural attitudes towards sleep health.
Further, not all studies have identified uniform impairments in
all sleep components, implying the necessity for sensitive,
informed

culturally inquiry.

Given the scarcity of region-specific data, especially from South
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Asia, this gap warrants comprehensive, population-specific
evaluation of sleep quality among women with PCOS.
Identifying whether sleep disturbances manifest as global
impairment or disproportionately affect specific domains (such
as daytime dysfunction) can refine both diagnostic focus and
therapeutic interventions. Without such evidence, clinicians may
continue to overlook subtle yet -clinically meaningful
impairments that affect quality of life and long-term outcomes
in women with PCOS.

METHODOLOGY

This comparative cross-sectional study was conducted at
Islamabad Specialized Hospital, Islamabad, Pakistan from 15
November 2025 to 15" February 2026. The study protocol was
reviewed and approved by the Institutional Ethics Committee of
Islamabad Specialized Hospital, Islamabad under reference
number RGD/25/027 dated 3™ June 2025. Written informed
consent was obtained from all participants prior to their
inclusion. Confidentiality and anonymity of participants were
strictly maintained throughout the study.

A total of 93 women aged 18-40 years were recruited for the
study, including 62 patients diagnosed with polycystic ovary
syndrome (PCOS) based on the Rotterdam Criteria, and 31 age-
and BMI-matched healthy female controls. No formal ‘a priori’
sample size calculation or power analysis was performed; the
total of 93 participants (62 PCOS, 31 controls) reflects the
number of eligible women who presented and consented during
the study period and should therefore be regarded as a
convenience sample. Controls were recruited separately, from
hospital attendants and staff rather than from the same clinical
pathway as cases, which may introduce recruitment bias. A 2:1
patient-to-control ratio was adopted because fewer eligible,
consenting controls were available during the recruitment
window; this sampling limitation is acknowledged in the
‘Limitations’ section. All eligible participants presenting during
the study period were enrolled from the outpatient department
of Obstetrics and Gynaecology while controls were recruited
from attendants and hospital staff and matched for age and body
mass index.

Inclusion criteria consisted of women aged 18—40 years, those
with confirmed diagnosis of PCOS according to the Rotterdam
criteria> (presence of at least two of the following:
oligo/anovulation, hyperandrogenism, or polycystic ovaries on
ultrasound). Exclusion criteria included presence of any known
sleep disorder diagnosis (e.g., obstructive sleep apnea,
insomnia), use of psychiatric medications or sedatives, history
of chronic systemic illness, current use of steroidal or other
hormone-altering therapy, substance abuse, or clinically
diagnosed major psychiatric disorders (e.g., major depressive
disorder, generalized anxiety disorder, bipolar disorder, or
psychotic disorders).

Sleep quality was assessed using the Pittsburgh Sleep Quality
Index (PSQI),"* a self-reported questionnaire that evaluates
sleep quality and disturbances over the previous month. The
PSQI includes 19 items grouped into 7 components: subjective
sleep quality, sleep latency, sleep duration, habitual sleep
efficiency, sleep disturbances, use of sleep medication and
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daytime dysfunction. Each component is scored from 0 to 3,
with higher scores indicating greater sleep impairment. The
component scores are summed to yield a global PSQI score
ranging from 0 to 21. A global score >5 indicates poor sleep
quality. The PSQI questionnaire were filled by the investigator
upon interviewing the participants.

Data analysis was performed using IBM SPSS version 24.0.
Data normality was assessed using the Shapiro—Wilk test.
Descriptive statistics (mean, standard deviation) were used to
summarize demographic and PSQI component data.
Independent sample t-tests were conducted to compare the mean
scores of PSQI components and global scores between PCOS
patients and controls. Non-parametric Mann—Whitney U test
was also applied and yielded similar results A p-value <0.05 was
considered statistically significant. Due to sample size
limitations, multivariate analysis was not performed. Bar plots
and error bar charts were generated using Matplotlib in Python
to visualize score distributions.

RESULTS

A total of 62 PCOS patients and 31 age-matched healthy
controls completed the PSQI questionnaire. There was no
statistically significant difference in baseline characteristics,
including age and body mass index, between the two groups.

The mean global PSQI score in PCOS patients was 6.14 + 2.85,
whereas in controls it was 5.92 & 2.78 (mean difference = 0.22,
95% CI: -0.96 to 1.40; ¢t = 0.38, p=0.705).

Among the seven PSQI components, only daytime dysfunction
showed a statistically significant difference, with PCOS patients
reporting higher scores (mean=1.56 + 0.89) compared to
controls (mean=0.94 + 0.76, p=0.003). The sleep duration and
sleep latency scores were marginally higher in the PCOS group,
but the differences were not statistically significant (p > 0.05).

Table 1 presents a comparative analysis of the seven components
of the Pittsburgh Sleep Quality Index (PSQI) between women
with Polycystic Ovary Syndrome (PCOS) and healthy controls.
Although the mean scores on all aspects were greater by
numbers in PCOS subjects, differences for the majority of items
were not significant. The most significant difference appeared in
the "Daytime Dysfunction" domain with PCOS subjects
reporting more considerable impairment (mean=1.56 + 0.89) as
compared to the controls (mean=0.94 + 0.76; p=0.003). Figure
1 provides a graphical representation of PSQI component scores
between the two groups. Specifically, it displays the mean score
for each of the seven PSQI components side by side for the
PCOS and control groups, allowing visual comparison of the
relative magnitude of each domain.

Table 1: Comparison of mean PSQI component scores between PCOS patients and healthy controls

PSQI Compo PCOS Pa DI 5
09 ) ed )
Age (yea 324+1.3 327+1.5 0.34
B g 25.6+5.7 26.1+6.3 0.70
b p Qua 1.02 £0.91 0.88 = 0.85 0.361
eep Late 1.41 £0.98 1.26 £0.91 0.421
p D 0 0.96 +0.74 0.82+£0.70 0.291
abitua P 0.77 £ 0.65 0.72 £0.58 0.643
p D b 1.12+0.61 1.05+£0.55 0.525
0 p Med 0 0.17 £0.56 0.12£0.45 0.521
Da e D 0 1.56 +£0.89 0.94+0.76 0.003 **

*p<0.05 was considered statistically significant (independent sample t-test)
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Figure 1: Comparison of mean PSQI Component Scores between PCOS patients and healthy controls
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Figure 2 provides a more detailed visualization by incorporating
standard deviation error bars, offering insights into the
variability within each group. The error bars confirm substantial
overlap in most components between the two groups, further
supporting the finding that the overall sleep quality differences
were minimal. However, daytime dysfunction once again
showed the highest mean score and minimal overlap in standard

deviations between groups, consistent with the statistically
significant difference confirmed by the independent sample t-
test (p=0.003), rather than the error-bar overlap itself. However,
daytime dysfunction once again stood out, both in terms of mean
score and the lack of overlap in standard deviations, supporting
its statistical significance.

PSQI Components: Mean Scores with Standard Deviation
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Figure 2: PSQI Component Scores with standard deviation error bars in PCOS patients and controls. Error bars represent one

standard deviation from the mean for each PSQI component.

DISCUSSION

This study aimed to evaluate and compare the sleep quality of
women with and without polycystic ovary syndrome using the
Pittsburgh Sleep Quality Index. In contrast to much of the earlier
literature, no statistically significant difference was observed in
global PSQI scores between the two groups (PCOS: 6.14 +2.85
vs. controls: 5.92 +£2.78; p=0.705). While previous studies have
reported significantly impaired sleep quality in women with
PCOS, these findings may not be universally consistent across
all populations. Several methodological and population-specific
factors may explain this discrepancy. First, our study employed
age- and body mass index-matched controls, which may have
minimized differences, as obesity is a major contributor to sleep
disturbances such as obstructive sleep apnea in PCOS.!* Second,
emerging evidence from more recent studies suggests that sleep
disturbances in PCOS may not always manifest as global
impairment but rather as domain-specific dysfunction,
particularly affecting daytime functioning and fatigue.!®!”
Third, literature published in recent years highlights substantial
heterogeneity in sleep patterns among women with PCOS,
indicating that not all populations demonstrate uniformly poor
sleep quality.>'$

Although earlier studies have reported significant differences,
many of these were conducted in populations with differing
metabolic profiles or higher obesity prevalence, which may limit
direct comparability. More recent evidence (2021-2024)
supports variability in findings and suggests that multiple
interacting factors, including metabolic status, ethnicity, and
lifestyle influence sleep disturbances in PCOS.%!'® Therefore,
results of this study should not be interpreted as contradictory
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but rather as reflective of this emerging heterogeneity.
Importantly, the lack of difference in global scores in this study
does not preclude clinically relevant impairment, as
demonstrated by the significantly higher daytime dysfunction
observed in the PCOS group, which may represent a more
sensitive indicator of functional sleep disturbance.

Interestingly, daytime dysfunction emerged as the only PSQI
component with a statistically significant difference,
highlighting a functional impact of poor or disrupted sleep on
daily life in PCOS patients. This is consistent with earlier work
indicating that even mild sleep fragmentation can result in
cognitive impairment, reduced alertness, and mood
dysregulation,  particularly hormonally  sensitive
populations.!>!¢ It also aligns with studies suggesting that sleep
complaints in PCOS may manifest subtly, not as overt insomnia
or sleep duration abnormalities, but as reduced restorative
quality and impaired daytime functioning.!”

in

The absence of significant differences in other components such
as sleep latency, duration, and subjective sleep quality raises
important questions. One possible explanation may relate to
population-specific lifestyle and behavioral factors. For
instance, variations in circadian habits and sleep-wake patterns
across populations may influence sleep quality, while
environmental and behavioral factors such as screen exposure,
particularly before bedtime, have been shown to adversely affect
sleep duration and quality. ' Cultural factors such as
underreporting of sleep difficulties or normalization of sleep

deprivation may also influence the results.?
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The role of body mass index and metabolic status in influencing
sleep disturbances in PCOS has been well established in
previous studies. In this study, participants were matched for age
and BMI; however, detailed metabolic characterization,
including insulin resistance and visceral adiposity, was not
assessed. This may be relevant, as existing evidence indicates
that sleep disturbances, particularly sleep-disordered breathing,
are more pronounced in obese phenotypes of PCOS, while lean
individuals may exhibit comparatively milder impairments.'®
Therefore, the absence of significant differences in global sleep
quality observed in this study may partly reflect the lack of
metabolic stratification.

Additionally, no significant differences were observed between
groups in components such as habitual sleep efficiency and use
of sleep medication. These findings should be interpreted
cautiously, as the present study did not assess healthcare
utilization or treatment-seeking behavior related to sleep
disturbances. It is possible that sleep-related symptoms may be
under-recognized; however, this aspect was not directly
evaluated in this study and warrants further investigation in
larger, population-based research.

A notable strength of this study is its use of a well-validated,
multidimensional sleep tool (PSQI) and inclusion of a well-
matched control group. The findings of this study underscore the
need for targeted sleep screening in women with PCOS, with
particular focus on functional consequences such as daytime
dysfunction rather than generalized insomnia alone. Integrating
sleep assessments into routine PCOS management may help
identify patients at risk of mental fatigue, mood disturbances,
and lower quality of life.

LIMITATIONS

This study has several limitations. The sample size was
relatively small, limiting statistical power and generalizability.
The cross-sectional design precludes causal inference. Sleep
quality was assessed using a self-reported questionnaire, which
may introduce recall bias and subjective interpretation.
Important confounders such as psychological status, caffeine
intake, smoking, and metabolic parameters were not assessed
due to feasibility constraints. Furthermore, objective sleep
assessments such as actigraphy or polysomnography were not
performed, which could have provided insights into
physiological sleep disturbances like OSA, sleep fragmentation,
or REM disruptions.

CONCLUSION

This study provides preliminary insights into sleep quality
among women with PCOS. While global sleep quality did not
differ significantly, increased daytime dysfunction suggested
possible functional impairment. These findings should be
interpreted cautiously and require validation in larger studies.
Large-scale studies, objective sleep testing, and metabolic and
hormonal stratification are necessary to confirm these findings
and better elucidate the complex sleep disturbances in women
with PCOS.

FUTURE RECOMMENDATIONS

Additional research is needed with larger, multicenter cohorts
that include objective sleep measures, hormonal status, detailed
metabolic profiling and psychological testing. Longitudinal
studies might also examine whether response of metabolic or
reproductive parameters to treatment for PCOS is associated
with improved sleep quality over time.
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