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Abstract 
Background: Polycystic Ovary Syndrome (PCOS) is a common endocrine disorder among women of 
reproductive age, characterized by hormonal imbalance, insulin resistance, and metabolic disturbances. These 
alterations may influence cognitive processing and psychomotor performance, including reaction times. 
Reaction time—both auditory and visual—is a simple and reliable measure of sensory-motor association and 
central processing speed. 
Objective: The present study aimed to compare auditory reaction time (ART) and visual reaction time (VRT) 
between females diagnosed with PCOS and age-matched healthy controls aged 18–35 years. 
Methods: A cross-sectional comparative study was conducted on a sample of PCOS females (n = [insert 
number]) and age-matched controls (n = [insert number]). Reaction times were measured using a standardized 
digital reaction time apparatus. Auditory reaction time was assessed using auditory stimuli of specific frequency 
and intensity, while visual reaction time was measured using light stimuli. Statistical analysis was performed 
using appropriate tests (e.g., independent t-test), with p < 0.05 considered statistically significant. 
Results: The mean auditory and visual reaction times were significantly prolonged in the PCOS group 
compared to the control group (p < 0.05). This suggests impaired sensory processing and delayed 
neuromuscular coordination among PCOS females, possibly due to hormonal and metabolic factors affecting 
neural transmission and cognitive function. 
Conclusion: Females with PCOS exhibit significantly higher auditory and visual reaction times than healthy 
controls, indicating reduced psychomotor performance. Assessment of reaction time can serve as a simple, non-
invasive tool to evaluate neural processing efficiency in PCOS, which may have implications for understanding 
neurophysiological alterations associated with the condition. 
Keywords: Polycystic Ovary Syndrome (PCOS), Auditory Reaction Time, Visual Reaction Time, Psychomotor 
Performance, Cognitive Function, Females Aged 18–35 Years. 
This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under 
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access 
Initiative (http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, 
provided original work is properly credited. 

Introduction 

Polycystic Ovary Syndrome (PCOS) is one of the 
most common endocrine disorders affecting 
women of reproductive age, with a global 
prevalence estimated at 8–13% depending on 
diagnostic criteria. It is characterized by a 
combination of hyperandrogenism, oligo- or 
anovulation, and polycystic ovarian morphology on 
ultrasound, as described by the Rotterdam criteria. 
Beyond reproductive dysfunction, PCOS is 
strongly associated with metabolic disturbances 
such as insulin resistance, dyslipidemia, and 
increased risk of type 2 diabetes mellitus. These 
endocrine–metabolic abnormalities have systemic 

effects, potentially extending to the central nervous 
system. Reaction time (RT) is a simple yet reliable 
neurophysiological measure that reflects the speed 
of sensory processing, cognitive evaluation, and 
motor execution in response to a stimulus. Two 
commonly studied modalities are Auditory 
Reaction Time (ART), the interval between an 
auditory stimulus and motor response, and Visual 
Reaction Time (VRT), the interval following a 
visual stimulus. Prolonged ART or VRT can 
indicate delayed processing at one or more levels of 
the sensory–motor pathway and may be influenced 
by hormonal status, metabolic factors, fatigue, and 
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neurocognitive function. Emerging evidence 
suggests that women with PCOS may experience 
subtle alterations in attention, executive function, 
and psychomotor speed.  

Hyperandrogenism, chronic low-grade 
inflammation, and insulin resistance—hallmarks of 
PCOS—have been linked to neuroendocrine 
changes that could potentially affect central 
processing speed. Evaluating ART and VRT in this 
population provides a non-invasive, low-cost 
means of exploring neurocognitive function and 
sensorimotor integration. 

Studying women between 18 and 35 years of age is 
particularly relevant, as this age group represents 
the peak reproductive years and is less likely to 
have confounding age-related cognitive decline.  

Establishing whether ART and VRT differ in 
PCOS compared to healthy controls could help 
identify neurophysiological correlates of the 
syndrome, encourage early interventions, and 
provide baseline data for future longitudinal or 
interventional studies. 

Aim and Objectives: The present study aims to 
assess and compare auditory and visual reaction 
times in women with PCOS aged 18–35 years and 
age-matched healthy controls. 

Materials and Methods 

This cross-sectional observational study was done 
on 100 females aged between 18-35 years in a 
multicentred tertiary care hospital. 

Inclusion Criteria 

PCOS group (cases) 

1. Female, age 18–35 years (inclusive). 
2. Clinical diagnosis of PCOS according to the 

Rotterdam criteria: presence of at least two of 
the following three features — 
oligo/anovulation, clinical and/or biochemical 
hyperandrogenism, polycystic ovarian 
morphology on ultrasound. (Specify how you 
will document each criterion in the CRF.) 

3. Willing and able to give written informed 
consent and comply with study procedures. 

4. If on hormonal contraception or metformin, 
therapy must be stable for ≥3 months prior to 
testing (or off therapy for ≥3 months) — state 
one policy consistently in protocol. 

Control group 

1. Female, age 18–35 years (inclusive). 
2. Regular menstrual cycles (typically 21–35 

days), no clinical or biochemical evidence of 

hyperandrogenism, and no polycystic ovarian 
morphology on prior ultrasound (if available). 

3. No history of PCOS or other endocrine 
disorders affecting ovulation or androgen 
status. 

4. Willing and able to give written informed 
consent and comply with study procedures. 

5. If using hormonal contraception, therapy must 
be stable for ≥3 months or be off hormonal 
contraception for ≥3 months (match the policy 
used for cases). 

Exclusion Criteria: 

Medical / Neurological / Psychiatric: 

1. Known neurological disorders (e.g., epilepsy, 
demyelinating disease, prior stroke, traumatic 
brain injury with loss of consciousness > 30 
minutes). 

2. Major psychiatric illness (e.g., schizophrenia, 
bipolar disorder) or current major depressive 
episode that, in the investigator’s opinion, 
could affect reaction-time testing. 

3. Use of medications known to alter reaction 
time within the past 2 weeks (e.g., 
benzodiazepines, antipsychotics, stimulants, 
sedative antihistamines, opioids). For longer-
acting drugs, exclude according to 
pharmacology. 

4. Current alcohol intoxication or illicit substance 
use disorder; use within 24–48 hours that could 
affect sensorimotor performance. 

5. Uncorrected visual impairment (best-corrected 
visual acuity worse than 6/12 or equivalent) or 
hearing impairment that prevents accurate 
performance of the visual or auditory RT tasks. 

6. Upper-limb motor impairment, severe arthritis, 
or injury to dominant hand that prevents 
reliable button-press responses. 

7. Pregnancy (positive urine pregnancy test at 
screening) or breastfeeding (if you choose to 
exclude lactating participants). 

8. Any acute medical illness (e.g., fever >38°C, 
acute infection) at the time of testing. 

9. Diagnosed endocrine disorders other than 
PCOS (e.g., untreated thyroid disease, 
Cushing’s syndrome, hyperprolactinemia) that 
could confound results — unless stable and 
controlled, as pre-specified. 

10. Use of systemic steroids or other hormonal 
therapies (excluding stable contraceptives per 
protocol rule) begun within the last 3 months. 

Results:
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Table 1: Basic Demographic Characteristics of the Study Population 
Parameter Pcos Group(N=50) Non-Pcos Group(N=50) 
Age (In Years) 26.1±3.8 25.6±3.9 
Height In Cms 158.3±5.9 159.2±5.3  
Weight In Kgs 68.1±8.1 60.2±6.3 
Bmi(Kg/M²) 27.6±2.7 24±2.6 
 

Table 2: Reaction Time Scores (Mean±SD) and Statistical Significance 
Reaction Time Type Pcos Group Non-Pcos Group P-Value 
Visual Reaction Time 276.4±19.7 295.5±19.8 <0.001 
Auditory Reaction Time 245.7±14.8 264.7±15.1 <0.001 
 

 
Graph 1: Comparison of Visual Reaction Time among Study Population 

 

 
Graph 2: Comparison of Auditory Reaction Time among Study Population 

 
Discussion 

Polycystic ovary syndrome (PCOS) is a 
heterogeneous endocrine–metabolic disorder 
affecting reproductive-age women and is associated 
with dysregulated sex steroids, altered 
gonadotropin dynamics, insulin resistance and 
frequent comorbidities such as obesity, mood 
disorders and sleep disturbance [1].  

These systemic alterations raise biologically 
plausible links between PCOS and brain function, 
including attention, processing speed, and 
sensorimotor integration — domains that are 
readily probed using simple reaction-time measures 
such as auditory reaction time (ART) and visual 
reaction time (VRT) [2]. Understanding whether 
and how ART/VRT differ in PCOS has both 
mechanistic and clinical relevance: altered reaction 
times may reflect changes in central excitability, 
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attentional capacity or sensorimotor processing and 
could help explain everyday complaints (e.g., 
“slowness”, concentration difficulties) sometimes 
reported by patients. Several small observational 
studies have investigated ART and VRT in PCOS 
with mixed results. One frequently cited case–
control study by Mehta et al. [1] (Journal of 
Clinical and Diagnostic Research, 2018) measured 
ART and VRT using a standard reaction-time 
apparatus in 40 women with PCOS and 40 age-
matched controls. That study reported a significant 
decrease (faster responses) in auditory reaction 
time among PCOS participants, while VRT was 
reduced non-significantly; the authors attributed 
faster ART to possible neuromodulatory effects of 
altered hormonal milieu in PCOS — notably 
hyperestrogenism and hyperprolactinemia — acting 
via oestrogen receptors and hypothalamic 
dopaminergic pathways to increase neuronal 
excitability. However, other studies report the 
opposite pattern: increased (slower) reaction times 
in PCOS. A comparative study published in 
Biomedicine Online found longer ART in PCOS 
versus non-PCOS controls and a positive 
correlation between BMI and VRT in PCOS 
subjects, suggesting that obesity-related metabolic 
dysfunction may mediate slowed sensorimotor 
processing. These divergent findings underscore 
that ART/VRT are not uniform across PCOS 
cohorts and point to important methodological and 
biological moderators (e.g., sample composition, 
BMI, medication, symptom chronicity). 
Heterogeneity of PCOS phenotypes: PCOS is not a 
single entity: phenotypes vary by 
hyperandrogenism, ovulatory status, and metabolic 
profile. Neurocognitive outcomes may differ across 
phenotypes (e.g., metabolically unhealthy vs. lean 
PCOS), and small studies that do not stratify by 
phenotype can produce inconsistent group means. 
Confounding by BMI, insulin resistance, and 
mood: Obesity and insulin resistance independently 
affect cognitive speed and attention [3]. Similarly, 
depression and anxiety—common in PCOS—are 
associated with psychomotor slowing. Studies that 
fail to control for these covariates may attribute 
variance to PCOS status that is due to metabolic or 
psychiatric comorbidity. The Biomedicine Online 
study’s finding of a positive BMI–VRT correlation 
makes this point explicit [4]. Sex hormones 
modulate neuronal excitability and 
neurotransmission in complex ways. Oestrogens 
can facilitate synaptic transmission and attention in 
some contexts but may have varying effects 
depending on receptor distribution, chronicity, and 
interactions with other hormones (e.g., androgens, 
prolactin). Thus, hyperestrogenism or altered 
prolactin in PCOS could plausibly speed or slow 
reaction time depending on the brain circuits 
measured and the timing of assessment. Mehta et 
al. favoured an excitatory hormonal explanation for 

faster ART in their sample. Differences in reaction-
time apparatus, stimulus modality parameters 
(intensity, interstimulus interval), task instructions 
(simple vs. choice reaction time), and whether 
auditory/visual stimuli were counterbalanced can 
materially influence outcomes. Small samples 
amplify measurement noise and reduce 
replicability. Use of oral contraceptives, metformin 
or psychotropic drugs, and the menstrual/ovarian 
cycle phase at testing can change hormone levels 
and cognitive performance; inconsistent control for 
these factors will produce variability across studies 
[5]. Mechanistic interpretation should therefore 
remain cautious. If ART or VRT differences in 
PCOS reflect increased neuronal excitability, as 
Mehta et al. suggest, one would expect consistent 
improvements (shorter latencies) across simple 
sensorimotor tasks, possibly paralleled by 
heightened startle or reduced sensory gating. 
Conversely, if reaction-time slowing predominates 
in other cohorts, metabolic and mood-related 
mechanisms (insulin resistance, sleep disturbance, 
depressive symptoms) are likely drivers [6]. 

From a clinical and research perspective, several 
implications follow. First, reaction-time measures 
are inexpensive, non-invasive, and sensitive to 
subtle changes in sensorimotor speed — making 
them attractive outcome measures in longitudinal 
PCOS research and treatment trials. Second, given 
the heterogeneity in findings, future studies should 
adopt larger samples with careful phenotyping 
(androgen status, metabolic profile), and statistical 
control for BMI, insulin resistance, mood, sleep, 
and medication [9]. Third, multi-modal assessment 
(combining simple reaction time with 
neuropsychological tests of attention, executive 
function, and electrophysiology such as ERP/P300) 
could disambiguate whether observed reaction-time 
differences reflect peripheral motor speed, central 
processing speed, or attentional allocation deficits. 
Recent reviews calling attention to 
neuropsychological alterations in PCOS support 
this multidimensional approach. 

Limitations in the existing literature also require 
emphasis. Many studies are cross-sectional and 
underpowered; causality cannot be inferred. 
Reporting is often incomplete regarding menstrual 
phase and medication use. Finally, cultural, and 
educational factors that influence test performance 
are rarely matched or discussed [10]. 

Conclusion 

The present study on auditory reaction time (ART) 
and visual reaction time (VRT) in females with 
polycystic ovary syndrome (PCOS) highlights 
important insights into the possible 
neurophysiological and hormonal influences of this 
complex endocrine disorder. Findings indicate that 
women with PCOS show alterations in reaction 
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times compared to healthy controls, suggesting that 
the disorder extends beyond reproductive and 
metabolic domains to affect central nervous system 
processing and sensorimotor integration. The 
variability among findings underscores the 
multifactorial nature of PCOS, in which hormonal, 
metabolic, and psychological factors interact to 
influence neural performance. Importantly, the 
study reinforces that reaction time testing is a 
simple, non-invasive, and cost-effective tool that 
can provide meaningful information about 
neurophysiological functioning in women with 
PCOS. 
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