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LIST OF ABBREVIATIONS

Abbreviation Full Form

PCOS

PCOD

HPO Axis

fMRI

EEG

ERP

P300

IR

BMI

RCT

ROS

IL-6

TNF-a

CI

Polycystic Ovary Syndrome

Polycystic Ovary Disease

Hypothalamic-Pituitary-Ovarian Axis

Functional Magnetic Resonance Imaging

Electroencephalogram

Event-Related Potential

A positive deflection in EEG occurring around 300 ms post-stimulus, used

in cognitive testing

Insulin Resistance

Body Mass Index

Randomized Controlled Trial

Reactive Oxygen Species

Interleukin-6

Tumour Necrosis Factor Alpha

Confidence Interval
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ABSTRACT

Background:

Polycystic Ovary Syndrome (PCOS) is a prevalent endocrine and metabolic disorder, affecting
6—20% of women of reproductive age. While reproductive and metabolic manifestations such
as infertility, obesity, and insulin resistance are well established, cognitive difficulties
including memory lapses, poor attention, and “brain fog” remain largely under-recognized.
Emerging evidence suggests that hormonal imbalances, insulin resistance, inflammation, and
sleep disturbances may impair cognitive functioning, yet this dimension of PCOS is seldom
addressed in clinical practice.

Objective:

The primary objective of this dissertation is to explore the association between PCOS and
cognitive dysfunction. Specifically, it aims to (1) identify the cognitive domains most affected,
(2) examine underlying physiological mechanisms such as hyperandrogenism and insulin
resistance, (3) assess neuroimaging and neuropsychological evidence, and (4) highlight the
need to integrate cognitive screening into PCOS management protocols.

Methods:

This study adopts a narrative review design. A systematic search was conducted across
PubMed, Scopus, Web of Science, and Google Scholar for articles published between 2000
and 2025. Thirty peer-reviewed studies were included, encompassing cross-sectional, case-
control, cohort, neuroimaging, electrophysiological, and meta-analytic research. Data were
synthesized thematically across domains of memory, attention, executive functioning, and
processing speed, along with biological mechanisms linking PCOS to cognition.

Results:

Findings indicate consistent cognitive deficits in women with PCOS. Memory impairment was
reported in 18 studies, attention deficits in 15, and executive dysfunction in 12. Neuroimaging
studies revealed altered prefrontal activation, reduced white matter integrity, and hippocampal
dysfunction. Electrophysiological evidence demonstrated delayed P300 latency, confirming
slower neural processing. Physiological mechanisms implicated include hyperandrogenism,
insulin resistance, and chronic low-grade inflammation. Importantly, cognitive symptoms were
shown to persist independently of mood disturbances such as depression and anxiety.

Conclusion:

This review establishes a clear association between PCOS and cognitive dysfunction,
supported by both subjective reports and objective neurocognitive markers. Despite this,
cognitive health remains absent from PCOS diagnostic and management frameworks.
Recognizing cognition as an integral aspect of PCOS could enhance clinical care, improve
quality of life, and inform targeted interventions. Future research should focus on longitudinal
studies, standardized cognitive assessments, and greater representation from diverse
populations, particularly in India, where PCOS prevalence is rising.

Keywords: Polycystic Ovary Syndrome, Cognitive Dysfunction, Brain Fog, Insulin Resistance,
Hyperandrogenism, Neuroinflammation, Executive Function, Narrative Review.
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INTRODUCTION

Association between Polycystic Ovary Syndrome (PCOS) and Cognitive Dysfunction: A
Narrative Review

Polycystic Ovary Syndrome (PCOS) is a complex endocrine and metabolic disorder that
primarily affects women of reproductive age. Globally, it is estimated to affect between 6%
and 20% of women with prevalence depending on the diagnostic criteria used and the
geographical location of the population under study. PCOS is characterized by a constellation
of clinical and biochemical features such as hyperandrogenism, ovulatory dysfunction and
polycystic ovarian morphology. These translate into symptoms like irregular menstruation,
infertility, hirsutism, acne, obesity and metabolic disturbances including insulin resistance.

Despite being one of the most researched endocrine disorders in women, PCOS continues to
be approached in health systems mainly as a reproductive disorder. Consequently its systemic
impact, especially on neurological and cognitive health remains underexplored.

In recent years, however, increasing attention has been given to the cognitive dimension of
PCOS. A considerable number of women with PCOS report difficulties in memory, attention,
decision making and overall mental clarity. These complaints are commonly described as
“brain fog.” Though subjective such reports have been consistent across diverse populations.
Unfortunately, due to their subtle presentation and lack of specific screening protocols, these
symptoms are often overlooked in clinical practice.

Several biological mechanisms offer plausible explanations for the relationship between PCOS
and cognitive dysfunction. These include:

e Hormonal Imbalances: Elevated androgens have been associated with impaired
verbal fluency and executive function.

e Insulin Resistance: Compromised glucose metabolism may directly affect
hippocampal activity, influencing memory.

e Chronic Low Grade Inflammation: Pro inflammatory cytokines such as IL-6 and
TNF-a may contribute to neuroinflammation, altering brain efficiency.

o HPA Axis Dysregulation and Sleep Disturbances: Both are linked to impaired
concentration and attentional control.

Neuroimaging studies lend further support to this association. Functional MRI has shown
increased activation in the dorsolateral prefrontal cortex of women with PCOS during working
memory tasks, an indication that greater neural effort is required to maintain baseline
performance. Event-related potential studies, such as P300 latency, reveal delayed responses,
pointing to slowed information processing and attentional deficits.
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Despite these findings, cognitive dysfunction remains absent from diagnostic guidelines and
clinical management protocols for PCOS. Current care strategies largely focus on fertility
regulation, cosmetic symptoms and metabolic health. This gap represents a significant clinical
oversight given that cognition underpins key areas of women’s lives including education,
workplace productivity, mental health and quality of life.

Adding to this challenge is the lack of standardized diagnostic tools to assess cognition in
women with PCOS. Most available research originates from high income countries, often with
limited sample sizes and methodological variation. There is little representation from low and
middle income countries like India, where PCOS prevalence is increasing due to rapid
urbanization, changing diets and sedentary lifestyles.

Given these limitations, there is an urgent need to consolidate existing evidence, examine the
strength of associations between PCOS and cognitive outcomes and highlight gaps in current
knowledge. A narrative review approach is well suited for this purpose, as it allows for an
integrative, thematic and interpretive synthesis of diverse research findings. Unlike systematic
reviews that are restricted by rigid protocols, narrative reviews permit broader exploration of
emerging and interdisciplinary topics, an approach particularly relevant here, where evidence
is scattered across endocrinology, neuroscience and psychology.

This dissertation thus attempts to comprehensively examine the available literature, assess
whether PCOS is associated with cognitive dysfunction and identify the mechanisms that may
explain this link. By highlighting an under researched but clinically significant dimension of
PCOS, the study aims to contribute toward more holistic care strategies and stimulate further
research in this field.

RATIONALE OF THE STUDY

Polycystic Ovary Syndrome has historically been studied in the context of reproduction and
metabolism. However, its neuropsychological dimension has not received adequate attention.
Women with PCOS often report symptoms like mental cloudiness, difficulty concentrating and
forgetfulness commonly summarized as “brain fog.” These symptoms, though impactful in
daily functioning, remain largely unrecognized in clinical contexts.

Emerging studies suggest that PCOS-related hormonal imbalances (e.g., hyperandrogenism),
insulin resistance and chronic low-grade inflammation may impair specific cognitive domains
such as memory, attention and executive functioning. However, current research is limited in
number, methodologically inconsistent and geographically skewed toward Western
populations.

Addressing this gap has both academic and clinical importance:

e From an academic perspective, synthesizing this evidence provides a conceptual
foundation for future investigations.

e From a clinical perspective, recognizing cognitive symptoms could improve patient
management, screening and long term quality of life.
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Thus, this study seeks to examine the association between PCOS and cognitive dysfunction
through a narrative review, offering a broad synthesis and identifying avenues for further
research.

OBJECTIVES OF THE STUDY
The specific objectives of this dissertation are:

1.To explore the association between PCOS and cognitive dysfunction in women of
reproductive age.

2.To identify which cognitive domains (memory, attention, executive functioning, processing
speed) are most affected.

3.To examine underlying physiological mechanisms such as hyperandrogenism, insulin
resistance and chronic inflammation.

4.To analyse evidence from neuroimaging (fMRI) and neuropsychological assessments (e.g.,
P300 latency) in PCOS populations.

5.To highlight the importance of integrating cognitive screening into PCOS management
protocols.

REVIEW OF LITERATURE

Polycystic Ovary Syndrome (PCOS) has traditionally been studied within the domains of
gynaecology, endocrinology and reproductive health. However, over the past two decades, its
systemic nature has become increasingly evident. In addition to reproductive and metabolic
dysfunction, research now points toward its influence on psychological well being, sleep,
cardiovascular health and most recently cognitive functioning. This section reviews the
existing body of knowledge by dividing it into thematic categories that collectively capture the
evolving understanding of PCOS and its association with cognitive dysfunction.

1. Historical Perspectives on PCOS Research

The earliest medical descriptions of PCOS date back to 1935 when Stein and Leventhal
described a syndrome characterized by amenorrhea, hirsutism, obesity and enlarged polycystic
ovaries. For decades, research focused primarily on its reproductive manifestations, especially
infertility and menstrual irregularities. Only later did attention shift to its metabolic
consequences such as obesity, insulin resistance and increased risk of type 2 diabetes.
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Cognition however, was rarely included in these early discussions. Patient complaints of
“feeling foggy” or “mentally drained” were often dismissed as secondary to depression, stress
or lifestyle factors. It was not until the 2000s that neuropsychology began intersecting with
endocrinology to explore whether these complaints had a biological basis.

2 Cognitive Symptoms in PCOS: The Clinical Narratives

Across diverse settings, women with PCOS consistently report a range of subtle but impactful
cognitive difficulties, including:

e Challenges in attention and concentration

o Difficulty retaining new information (memory impairment)

o Struggles with multitasking and decision-making (executive dysfunction)
e Slower mental processing or “brain fog”

For instance, a high-quality fMRI study revealed that women with PCOS needed additional
neural activation to complete working memory tasks, suggesting underlying inefficiency
despite maintained task performance (1). Cognitive testing also shows attention impairments:
women with PCOS make more errors and respond slower on tasks measuring focused and
divided attention compared to controls (2).

Clinically, PCOS can impair daily functionality. A large survey of over 1,000 women found
that more than 70% reported diminished work productivity due to PCOS-related symptoms
(3). Fatigue, often intertwined with cognitive fog, is similarly pervasive; up to 18.3% of
PCOS patients experience significant fatigue, which adversely impacts work capability (4).

Qualitative studies further underscore the lived experience of cognitive symptoms: women
describe exerting more mental effort to remember and process information, which affects
academic performance, career efficiency, and personal interactions (5). These findings
emphasize that while medical consultations often focus on visible reproductive or metabolic
symptoms, cognitive difficulties are real, quantifiable, and widely experienced—but too often
overlooked in clinical practice.

3. Neuropsychological Evidence of Cognitive Impairment

Neuropsychological testing has played a crucial role in quantifying cognitive deficits in PCOS
populations.

o Barnard et al. (2007) observed that women with PCOS performed worse on tasks
measuring reaction time and verbal memory compared to controls.
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o Jarrett et al. (2019) conducted a meta analysis and concluded that working memory
and sustained attention were significantly impaired in PCOS women.

o Event Related Potential (ERP) studies particularly using P300 latency have
demonstrated delayed response times, suggesting slower neural processing speed in
PCOS.

These studies demonstrate that cognitive inefficiency in PCOS is not merely psychological but
has measurable neurocognitive markers.

4. Neuroimaging Insights

Functional and structural neuroimaging studies have added a biological dimension to this
discussion.

e Schattmann and Sherwin (2007) used functional MRI and found increased activation
in the dorsolateral prefrontal cortex during working memory tasks among PCOS
patients. This “compensatory activation” implies that women with PCOS require
greater neural effort to achieve the same performance as healthy controls.

» Diffusion tensor imaging (DTI) studies suggest reduced white matter integrity in PCOS
patients, potentially affecting connectivity between brain regions responsible for
attention.

o Emerging evidence also indicates hippocampal volume reduction in women with
chronic insulin resistance, linking metabolic health directly to memory outcomes.

Together, these findings provide compelling biological support for patient-reported cognitive
difficulties.

5. Physiological Mechanisms Linking PCOS and Cognition

Several mechanisms have been proposed to explain why women with PCOS may be prone to
cognitive dysfunction:

a) Hyperandrogenism

Excess androgens, while hypothesized to enhance visuospatial ability, have paradoxically been
linked to reduced verbal fluency and executive dysfunction in women with PCOS.
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b) Insulin Resistance and Metabolic Dysfunction

o Insulin resistance impairs glucose utilization in the brain, especially in the hippocampus.

o Studies (Ghare-Naz et al., 2023; Feng et al., 2022) link hyperinsulinemia with poor
performance.

¢) Chronic Inflammation

Low-grade systemic inflammation in PCOS elevates cytokines such as TNF-a and IL-6. These
pro-inflammatory markers cross the blood-brain barrier, contributing to neuroinflammation,
oxidative stress and potential neuronal damage.

d) Mood Disorders and Sleep Disturbances

PCOS is strongly associated with depression, anxiety and poor sleep quality. Each of these
independently contributes to cognitive inefficiency, but evidence suggests PCOS-related
cognitive deficits persist even after adjusting for mood disorders—indicating an intrinsic
biological basis.

6. Cross Sectional and Cohort Evidence
Several observational studies have further enriched our understanding:

e Population based cohorts (Nye, 2024) show that middle-aged women with PCOS
perform worse on global cognition and have reduced white matter integrity.

e Cross sectional surveys consistently report higher prevalence of self-reported brain
fog and attention difficulties in PCOS populations compared to healthy controls.

These studies collectively suggest that PCOS may not only affect cognition in the short term
but may also predispose women to long-term risks such as dementia or early onset cognitive
decline.

7. Interaction Between Mood, Metabolism, and Cognition

PCOS presents a unique intersection of biological and psychological risk factors. Women with
PCOS are 3—4 times more likely to experience depression and anxiety, both of which impair
cognition. However, controlled studies demonstrate that cognitive deficits in PCOS persist
even when accounting for mood disturbances, underscoring that mood is not the sole driver.
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This creates what some researchers call a “biopsychosocial triad”:

e Biological risks (hormones, insulin, inflammation)

o Psychological factors (depression, anxiety, self-image issues)

e Social factors (stigma, infertility-related stress)

Together, these may exacerbate cognitive vulnerabilities in PCOS women.

8. Research Gaps and Unanswered Questions

Despite growing evidence, several gaps remain:

Lack of large-scale, longitudinal studies linking PCOS to long-term cognitive decline.

e Minimal representation of populations from developing countries such as India.

e Absence of standardized tools for assessing cognition in PCOS patients.

o Limited exploration of whether treatment (e.g., metformin, lifestyle modification or
hormonal therapy) improves cognition.

9. Clinical Relevance

Despite clear evidence, cognitive dysfunction remains absent from clinical diagnostic
frameworks for PCOS. Gynecologists and endocrinologists rarely assess or manage cognitive
symptoms, leading to underdiagnosis and under-treatment. Recognizing this dimension of
PCOS could open avenues for:

o Early cognitive screening in PCOS clinics

o Interdisciplinary care involving neurologists, psychologists and gynecologists

e Development of patient education programs to validate and manage cognitive
complaints

19




10. Ethnicity, Diversity and Cultural Variations

Most research on PCOS and cognition originates from high income countries such as the USA,
Canada and Europe. However, cultural and ethnic differences play a significant role in shaping
both the presentation of PCOS and its psychological impact.

South Asian Women: Studies reveal that South Asian women experience higher
prevalence and earlier onset of PCOS, often linked with more severe insulin resistance
and central obesity. This metabolic severity may predispose them to greater cognitive
risks, yet research in this region remains sparse.

Cultural Stigma: In countries like India, infertility is stigmatized and women with
PCOS face heightened social stress. This adds to psychological distress and may
indirectly worsen cognitive complaints such as poor concentration or memory lapses.

Dietary and Lifestyle Factors: Cultural diets rich in refined carbohydrates, combined
with sedentary urban lifestyles, exacerbate PCOS symptoms in developing countries.

Despite these unique contexts, very few studies explore how ethnicity, lifestyleand cultural
pressures modulate the PCOS-cognition link. This remains a major research gap.

11. Interventional Studies: Can Treatment Improve Cognition?

Although still limited, some studies have begun to assess whether managing PCOS symptoms
can also improve cognitive outcomes:

Metformin Therapy: Known for reducing insulin resistance, metformin has been
observed in some studies to enhance memory performance and improve attention,
suggesting that metabolic control may positively influence cognition.

Hormonal Therapy: Oral contraceptives reduce hyperandrogenism, but evidence on
their effect on cognition is mixed; some studies report improvements in verbal memory,
while others find no significant impact.

Lifestyle Modifications: Weight reduction, exercise and dietary regulation improve
insulin sensitivity and reduce systemic inflammation. Pilot trials suggest that women
reporting improved metabolic health also experience fewer cognitive complaints.

Psychological Interventions: Cognitive behavioural therapy (CBT) and stress
management programs improve mood disorders in PCOS and may indirectly enhance
cognitive efficiency.
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These preliminary findings underscore the importance of a holistic, multidisciplinary treatment
approach that does not focus solely on reproductive health but considers neurocognitive well
being.

12. Long Term Cognitive Outcomes and Dementia Risk

Emerging longitudinal evidence raises concerns about the long term neurocognitive impact
of PCOS:

*White Matter Integrity: Imaging studies of middle aged women with PCOS reveal reduced
white matter quality, which has been linked to early signs of cognitive decline.

*Neurodegeneration Risk: Researchers have hypothesized that insulin resistance and chronic
inflammation in PCOS may accelerate neurodegenerative processes, potentially increasing the
risk for Alzheimer’s disease or vascular dementia.

*Early Menopause and Cognitive Decline: Some women with PCOS experience early
ovarian dysfunction, which could reduce estrogen exposure, a known protective factor for
cognition.

Although evidence is still limited, these findings highlight the urgent need for prospective
cohort studies tracking PCOS patients across their lifespan to understand long term cognitive
risks.

13. The Indian Context: Why This Matters Locally

In India, PCOS prevalence is rapidly increasing, particularly among urban populations.
Estimates suggest 1 in 5 Indian women may be affected. (6) Yet, Indian research on the
cognitive implications of PCOS remains virtually absent.

Several local factors make this research especially important:

o High Burden of Insulin Resistance: Indian women are genetically predisposed to
insulin resistance and type 2 diabetes, amplifying metabolic and cognitive risks.

e Social Pressures: Cultural stigma around infertility and body image issues (weight
gain, hirsutism, acne) intensify stress, depression and anxiety all of which impact
cognition.
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o Healthcare System Gaps: Primary consultations are typically with gynecologists who
rarely ask about mental or cognitive health. Neurological or psychological screening is
virtyally non existent in PCOS care.

Thus, integrating cognitive screening into Indian clinical guidelines could make a
transformative difference in early diagnosis and holistic management.

14. Contradictions and Debates in the Literature

While many studies support a PCOS cognition link, the evidence is not entirely consistent.
Contradictions include:

e Role of Androgens: Some studies suggest androgens impair cognition, while others
argue they may enhance visuospatial skills.

o Impact of Depression: Critics argue that cognitive symptoms in PCOS are secondary
to mood disorders, though controlled studies often show deficits persist beyond mood
effects.

o Sample Size Limitations: Many studies have small sample sizes, limiting
generalizability.

e Cross Sectional Designs: Most evidence is cross sectional, preventing conclusions
about causality.

These inconsistencies highlight the need for methodologically robust studies, especially
randomized controlled trials and large scale longitudinal research.

15. Emerging Research Directions
Recent advances are opening new avenues:

*Biomarkers: Researchers are investigating inflammatory cytokines, cortisol rhythms and
neurotrophic factors as biomarkers of cognitive decline in PCOS.

*Machine Learning Models: Predictive algorithms are being developed to identify high-risk
women based on hormonal and metabolic profiles.
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*Neuroplasticity Studies: Some evidence suggests that targeted interventions such as aerobic
exercise or mindfulness training may enhance neuroplasticity and counteract PCOS-related
cognitive deficits.

These cutting-edge directions demonstrate that PCOS is now recognized not just as a
reproductive disorder, but as a neuroendocrine-metabolic syndrome with implications across
multiple domains of health.

16. Synthesis and Gaps Identified

The literature reviewed points to a consistent but underexplored association between PCOS
and cognitive dysfunction. The findings can be summarized as follows:

Women with PCOS frequently report subjective cognitive complaints, especially brain
fog, forgetfulness and poor concentration.

Neuropsychological tests reveal objective deficits in memory, attention and executive
functioning.

Neuroimaging studies show altered brain activation and possible structural differences
in PCOS populations.

Biological mechanisms such as hyperandrogenism, insulin resistance and inflammation
are strongly implicated.

Interventions targeting metabolic health and mood may alleviate cognitive symptoms,
but evidence remains preliminary.

Key Gaps:

1. Lack of standardized tools for cognitive screening in PCOS.

2. Limited longitudinal data on long term risks like dementia.

3. Underrepresentation of diverse ethnic and cultural populations.

4. Insufficient interventional trials testing whether PCOS treatments improve cognition.

23




METHODOLOGY

Study Design

This dissertation adopts a narrative review design, chosen for its suitability in exploring a
novel and evolving research area the association between Polycystic Ovary Syndrome (PCOS)
and cognitive dysfunction. Unlike systematic reviews, which impose rigid inclusion and
exclusion frameworks, a narrative review allows flexibility to integrate findings across diverse
study designs such as observational studies, case control research, neuroimaging experiments,
and neuropsychological assessments. This design is particularly appropriate given the
fragmented and heterogeneous nature of the existing literature on PCOS and cognition.

Research Question

The central research question guiding this study is:
“Is there an association between Polycystic Ovary Syndrome (PCOS) and cognitive
dysfunction, and what cognitive domains are most affected in women with PCOS?”

Data Sources and Search Strategy

A comprehensive literature search was conducted across four major databases: PubMed,
Scopus, Web of Science and Google Scholar. The strategy combined Medical Subject
Headings (MeSH) and free text keywords relevant to PCOS and cognitive impairment.
Boolean operators (AND, OR) were applied to refine results.

Key search terms included:
e “Polycystic Ovary Syndrome” OR “PCOS”
e “Cognitive Dysfunction” OR “Cognitive Impairment” OR “Brain Fog”
e  “Memory” OR “Executive Function” OR “Attention”
e “Insulin Resistance” AND “Cognition”
e “Hyperandrogenism” AND “Neuropsychology”

e “Inflammation” AND “Cognitive Decline”

Search Filters Applied:
e Language: English only
o Publication period: 2000-2025
e Population: Human females aged 18—45 (reproductive age)

o Article types: Observational studies, case control studies, cohort studies,
neuroimaging research, randomized controlled trials (RCTs), systematic reviews,
meta-analyses and narrative reviews.
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Article Selection Process

The selection followed a multi-stage screening process:

1.

2.

Initial Search Yield: ~1,200 articles identified.
Title & Abstract Screening: Reduced to 150 potentially relevant studies.
Full-Text Review: 30 articles met inclusion criteria after detailed assessment.

Final Selection: An evidence table was constructed summarizing aims, design, sample
size, findings, limitations and recommendations for each study.

Inclusion Criteria

Peer reviewed studies focusing on women diagnosed with PCOS.

Articles assessing at least one cognitive domain (e.g., memory, attention, executive
function)

Studies exploring biological links such as hyperandrogenism, insulin resistance or
chronic inflammation.

Research utilizing validated neuropsychological tools or neuroimaging (e.g., fMRI,
ERP/P300 latency).

Exclusion Criteria

Animal studies or in vitro research.
Non peer reviewed sources (editorials, blogs, conference abstracts).
Articles without clear methodology or cognitive assessment.

Non English publications.

25




Data Extraction

From each eligible study, information was extracted on:

. Author(s), year and country.

. Study design and sample characteristics.

. Objectives and targeted cognitive domains.
. Main findings, conclusions, and limitations.

This information was compiled in a structured evidence table, which formed the foundation
for the results and thematic analysis.

Type of Data and Nature

The study is entirely based on secondary data from peer reviewed sources. As no human
participants were directly involved, ethical clearance was not required.

Data Analysis

The analysis employed a thematic synthesis approach. Findings were categorized into themes
such as:

. Memory and Learning Impairment
. Attention and Processing Speed Deficits
. Executive Dysfunction

Physiological Mechanisms (e.g., insulin resistance, hyperandrogenism, inflammation)

Patterns were identified across studies, inconsistencies highlighted and gaps in the literature
noted.

Study Duration

The research was conducted between May 2024 and July 2025. The timeline included article
search, screening, evidence table preparation, thematic analysis and report writing.

Scope of the Study
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Although global in scope, the study primarily draws on research from high income countries
due to limited data availability from low and middle income nations. Nonetheless, the findings
aim to inform clinical practice and future research across diverse contexts.

RESULTS

This section presents the findings of the narrative review based on 30 peer-reviewed articles
that explored the association between Polycystic Ovary Syndrome (PCOS) and cognitive
dysfunction. The results are structured using thematic analysis, identifying key cognitive
domains affected, the physiological mechanisms linked to these changes and the overall
patterns in the literature.

1. Overview of Study Characteristics
Out of the 30 studies included in the evidence table:

e Study Designs:

e Cross-sectional:

e Case-control:

e Neuroimaging studies:

e Reviews and meta analysis:

Wi W —
® N

e Sample Size Range: 30 to 1,200 women
o Age Range: 1845 years

e Geographic Distribution: Mostly USA, UK, India, China and multi country studies

2. Thematic Analysis of Cognitive Domains

In this narrative review, a thematic analysis approach was adopted to systematically explore
and synthesize findings from diverse studies examining the relationship between Polycystic
Ovary Syndrome (PCOS) and cognitive dysfunction. Given the complexity and
multidimensional nature of PCOS which affects endocrine, metabolic and neurological systems,
a thematic approach provided the most suitable method for organizing the vast body of
literature into coherent, interpretable patterns.

The thematic analysis process began with an in-depth review of 30 peer reviewed articles,
selected through a rigorous screening and inclusion process. Studies included observational
designs, case control studies, systematic reviews, neuroimaging investigations and
electrophysiological assessments, each contributing unique insights into how PCOS may
impact brain function.

Through repeated reading and coding of these articles, several core cognitive themes emerged.
These were grouped into five major domains:

27




1. Memory Impairment

2. Attention Deficits
3. Executive Dysfunction
4. Processing Delays
5. Visuospatial Deficits

These domains represent the most frequently affected areas of cognitive functioning in women
with PCOS, as reported across multiple independent studies. For instance, 18 studies reported
varying degrees of memory impairment, while 15 studies identified issues related to
attention, such as difficulty concentrating or maintaining sustained focus. Similarly, executive
functions such as decision making, planning and impulse control were noted as compromised
in 12 studies.

Additionally, the thematic analysis also identified underlying physiological patterns that
consistently appeared across the evidence base. These include:

e Hyperandrogenism: Linked to verbal impairment

o Insulin resistance: Associated with hippocampal and executive function decline

e Chronic low-grade inflammation: A probable cause of neuroinflammation
impacting cognitive domains

Importantly, the analysis highlighted a disconnect between subjective and objective
measures of cognition. While many women reports experiencing “brain fog” or mental fatigue,
some objective tests fail to detect significant impairment suggesting that either the cognitive
symptoms are subtle or traditional assessments may lack sensitivity.

This layered thematic structure allowed for a deep and meaningful synthesis, not only of what
cognitive issues exist in PCOS but also why they might be occurring. The analysis also
revealed gaps in the literature such as the lack of longitudinal data and underrepresentation
of certain geographic populations.

Ultimately, thematic analysis enabled this review to go beyond surface level findings and
present a rich, multidimensional narrative of how PCOS potentially alters brain health and
cognitive functioning in women.

28




A. Memory Impairment

o 18 out of 30 studies reported statistically significant verbal and working memory
deficits in women with PCOS.

o These impairments were associated with increased insulin resistance, which is
known to alter hippocampal function.

Example: Barnard et al. (2007) found poorer verbal memory and reaction time
in PCOS women compared to healthy controls.

B. Attention Deficits

e 50% of the studies showed attention related issues, especially sustained and
selective attention.

e These were linked with elevated cortisol levels, systemic inflammation and poor
sleep quality due to PCOS.

Schattmann & Sherwin (2007) identified hyperactivation of brain regions
linked with focus indicating cognitive strain.

C. Executive Dysfunction
o Executive functioning (decision making, cognitive flexibility and problem-solving)

was affected in 12 studies.

e Thought to result from prefrontal cortex changes, visible in fMRI and ERP (P300
latency) studies.

Hart et al. (2016) observed delayed P300 latency in women with PCOS, a
marker of impaired executive processing.

Chart: Frequency of Cognitive Domains Affected

Domain Frequency (out of 30)
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Memory Impairment 18

Attention Deficits 15

Executive Dysfunction 12

Processing Speed Reduction 9

Visuospatial Changes 4

D. Physiological Mechanisms Identified

Mechanism

Hyperandrogenism

Insulin Resistance

Chronic Inflammation

No. of Articles Citing

19

22

15

Hypothalamic-Pituitary-Ovarian Axis Disruption 9

E. Neuroimaging & Electrophysiological Evidence

o fMRI studies (3) reported compensatory hyperactivation in the dorsolateral prefrontal

cortex.

o P300 latency (4 studies): Women with PCOS showed longer latencies, indicating

delayed cognitive processing.
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Gonzalez et al. (2021) concluded that these compensatory brain patterns may
maintain baseline cognitive performance but at higher cognitive effort.

3. Graphical Representation

Number of Studies
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Number of Studies by Cognitive Dysfunction Theme in PCOS

18
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Summary of Findings

Cognitive dysfunction in PCOS is real, underreported and multifactorial.

e Memory, attention, and executive domains are the most commonly affected.

e The link is mediated by metabolic, hormonal and inflammatory pathways.

e Neuroimaging shows women with PCOS often exert greater cognitive effort to
maintain baseline performance.

Key Findings

Memory Impairment: Eighteen studies reported problems with short-term recall, delayed
retrieval and verbal memory in women with PCOS.

Attention Deficits: Fifteen studies described poor sustained attention and increased
distractibility, often associated with insulin resistance and high cortisol levels.

Executive Dysfunction: Twelve studies documented difficulties in goal-directed behavior,
planning and impulse control. Functional MRI studies linked these to prefrontal cortex
dysfunction.

Physiological Mechanisms

e Hyperandrogenism has been shown to impair verbal and working memory.

e Insulin resistance is associated with reduced hippocampal activity.
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e Chronic low grade inflammation may disrupt neuronal signaling and overall cognitive
performance.

An important observation was the gap between subjective complaints and objective test results.
Many women reported mental fatigue or brain fog, but standard tests often failed to detect
clinically significant deficits. This highlights the need for PCOS-specific cognitive screening
tools that are sensitive to subtle symptoms.

Another limitation identified in the literature is the underrepresentation of non Western
populations, including India. Few studies have examined long-term changes in cognition in
women with PCOS or the potential impact of treatments such as metformin or hormonal
therapy on cognitive outcomes.

Limitations
Despite its strengths, this narrative review has certain limitations:

e Selection bias: Only peer reviewed English language studies were included, which may
have excluded relevant regional research.

o Study heterogeneity: Variations in sample size, diagnostic criteria (NIH vs. Rotterdam),
and cognitive testing tools limited direct comparison across studies.

e Incomplete coverage of domains: Not all studies examined every cognitive domain,
which may have affected thematic analysis.

e Subjective vs. objective gap: Differences between self-reported symptoms and test
based findings complicate interpretation.

o Lack of longitudinal data: Most studies were cross-sectional, preventing assessment of
changes over time or treatment effects.

e Geographical limitation: The majority of studies were conducted in Western countries,
limiting generalizability to South Asian and low income populations.

o No meta-analysis: Without quantitative synthesis, the strength of association between
PCOS and cognitive  decline cannot be  statistically  confirmed.

Recommendations
For Researchers

e Conduct longitudinal studies to track cognitive changes in women with PCOS over time.
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e Develop standardized tools to assess PCOS symptoms such as brain fog & memory
lapses.

e Expand research to include diverse populations, especially in South Asia.

For Clinicians

e Incorporate cognitive screening into routine PCOS management, particularly for
women who report memory or attention problems.

e Use a multidisciplinary approach that involves gynecologists, endocrinologists,
psychologists.

e Monitor depression and anxiety, as these conditions can worsen cognitive difficulties.

For Women with PCOS

e Recognize that brain fog and other cognitive symptoms are real and seek medical advice.

e Maintain healthy lifestyle habits such as exercise, a balanced diet and stress
management to support insulin regulation and reduce inflammation.

e Practice mental wellness routines including mindfulness, journaling and good sleep
hygiene.

For Public Health Planners

o Integrate cognitive aspects into PCOS awareness programs.

o Create campaigns that highlight lesser-known symptoms beyond fertility and cosmetic
concerns.

e Promote support groups that provide education on both reproductive and cognitive
health.
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Future Scope

This review highlights cognitive dysfunction as an underexplored consequence of PCOS.
While current literature suggests strong links between hormonal and metabolic imbalances and
cognitive decline, further investigation is needed.

Future research should prioritize:

Development of PCOS-specific cognitive assessment tools.

e Longitudinal studies to observe changes in cognition over time.

o Interventional trials testing whether medical or lifestyle changes improve cognitive
outcomes.

e Inclusion of diverse populations, particularly Indian and South Asian women.

e Exploration of molecular and neurochemical pathways underlying dysfunction.

o Large-scale neuroimaging studies to clarify brain structure and activity changes.

o Integration with mental health research to study the interaction between mood disorders
and cognitive decline.

Discussion

The findings of this narrative review indicate that Polycystic Ovary Syndrome (PCOS) has a
negative effect on cognitive functioning. The most consistently affected domains are memory,
attention and executive function. Across the 30 included studies, both neuropsychological
assessments and imaging methods provided evidence that women with PCOS experience
cognitive difficulties. These range from subjective complaints such as brain fog to objective
impairments including slower reaction times and challenges with planning and organization.

Conclusion
Polycystic Ovary Syndrome is increasingly recognized as a complex disorder that extends
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beyond reproductive and cosmetic concerns. This review examined its impact on cognition,
particularly in memory, attention, executive functioning and processing speed.

The synthesis of 30 peer-reviewed studies showed consistent evidence of cognitive difficulties
in women with PCOS, linked to hormonal disturbances, insulin resistance, chronic
inflammation, and psychological comorbidities such as anxiety and depression. Despite these
findings, many women’s symptoms remain overlooked in clinical practice. This disconnect
between lived experiences and clinical evaluation may lead to underdiagnosis, frustration and
reduced treatment satisfaction.

A shift in approach is needed. Management of PCOS should move beyond a narrow focus on
reproduction to a holistic model that also addresses cognitive and mental health. Routine
cognitive screening, cross-disciplinary collaboration and patient education on lifestyle and
mental wellness should become part of standard care.

Future research, especially in underrepresented regions such as South Asia, is crucial. By
recognizing and addressing the cognitive dimension of PCOS, healthcare systems can provide
more comprehensive care and improve the quality of life for affected women.

In conclusion, the association between PCOS and cognitive dysfunction is both significant and
clinically relevant. Understanding this link is not only a research priority but also a necessity
for effective and empathetic patient care.
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