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Abstract
Background: Reaction time (RT) is a reliable indicator of neural processing speed and psychomotor performance. Polycystic Ovarian Syndrome
(PCOS), a common endocrine—metabolic disorder in women, is associated with obesity, insulin resistance, and oxidative stress, which may
influence central nervous system efficiency. Assessing auditory and visual RTs provides a simple, non-invasive approach to evaluate potential
neurophysiological alterations in PCOS.
Objectives: To assess auditory and visual reaction times among women with PCOS and to explore their associations with age, body mass index
(BMI), and selected lifestyle factors.
Materials and Methods: A hospital-based analytical cross-sectional study was conducted among 90 women aged 18-35 years diagnosed with
PCOS (Rotterdam criteria) at Sree Balaji Medical College and Hospital, Chennai. Auditory and visual simple reaction times were measured using
a validated digital apparatus under standardized conditions. Mean values were expressed as mean +* standard deviation (SD). Descriptive and
correlation analyses were performed using IBM SPSS version 25, with a p < 0.05 considered statistically significant.
Results: The participants had a mean age of 26.0 * 4.0 years and a mean BMI of 27.4 + 2.8 kg/m?, indicating an overweight profile. The mean
auditory reaction time (ART) was 244.6 + 14.7 ms, while the mean visual reaction time (VRT) was 275.3 + 19.6 ms. Visual responses were
approximately 30 ms slower than auditory responses, consistent with expected modality differences.
Conclusion: Women with PCOS demonstrated auditory and visual reaction times within physiological ranges, with auditory responses
significantly faster than visual ones. These findings suggest subtle variations in central processing speed potentially linked with metabolic status
in PCOS. Early identification of such neurophysiological changes could guide preventive strategies aimed at improving cognitive and
psychomotor function in affected women.
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INTRODUCTION

Reaction time (RT) is a simple and dependable measure used to assess how quickly the brain processes sensory information and
initiates a motor response. It reflects the overall efficiency of sensory processing, decision-making, and motor execution within
the central nervous system [1,2]. The two most commonly studied types of RT are auditory reaction time (ART) and visual
reaction time (VRT), which represent the functional status of the auditory and visual sensory pathways, respectively [3].

In clinical and physiological research, prolonged RTs have been observed in various conditions involving cognitive slowing,
metabolic disturbances, and fatigue. This makes RT a useful and early indicator of subtle neural dysfunction that may not be
apparent through clinical examination alone [4].

Polycystic Ovarian Syndrome (PCOS) is one of the most common endocrine disorders affecting women of reproductive age. Its
global prevalence ranges from 2.2 % to 26 %, and it affects about 10-15 % of Indian women [5]. PCOS is characterised by
hyperandrogenism, oligo-anovulation, and polycystic ovarian morphology as per the Rotterdam criteria [6]. In addition to its
reproductive manifestations, PCOS is often accompanied by insulin resistance, dyslipidaemia, obesity, and low-grade
inflammation [7]. These metabolic and hormonal alterations can contribute to oxidative stress and vascular dysregulation, which
may influence neuronal conduction and psychomotor performance [8].

Recent studies have highlighted that women with PCOS may experience mild changes in attention, processing speed, and reaction
time, suggesting subtle effects on cognitive and motor pathways [6,9,10]. Measuring auditory and visual reaction times provides a
non-invasive and practical approach to assess these neurophysiological changes objectively under standardized conditions [11].
However, most available studies are limited by small sample sizes or lack of standardized testing conditions, particularly in the
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Indian population. The present study was therefore designed to evaluate auditory and vi
PCOS and to explore their relationship with age, body mass index, and seIected lifestyle factors un
conditions. : >

MATERIALS AND METHODS Y SN

Study Design and Setting <

This was a hospital-based analytical cross-sectional study conducted over six months in the Department of Obstetrics and
Gynaecology, in collaboration with the Department of Physiology, Sree Balaji Medical College and Hospital, Chennai, Tamil Nadu.
All testing was performed in a quiet, temperature-controlled environment using a validated digital reaction-time apparatus.
Ethical Considerations

The study protocol was reviewed and approved by the Institutional Ethics Committee of Sree Balaji Medical College and Hospital.
Written informed consent was obtained from all participants prior to enrolment. All procedures adhered to the principles of the
Declaration of Helsinki (2013) and the ICMR National Ethical Guidelines (2017).

Study Population

A total of 90 apparently healthy women aged 18-35 years with a confirmed diagnosis of polycystic ovarian syndrome (PCOS)
based on the Rotterdam criteria were included.

Inclusion criteria:

. Females aged 18-35 years.

. Diagnosis of PCOS fulfilling any two of the three Rotterdam criteria.

. Willingness to provide written informed consent.

Exclusion criteria:

. Known hearing or visual impairment.

. Neurological, psychiatric, endocrine, or metabolic disorders other than PCOS.
° Pregnancy or postpartum period < six months.

. Current use of sedatives or medications affecting alertness.

Participants were recruited consecutively from the outpatient department until the target sample size was achieved.

Sample Size Determination

The sample size was estimated a priori using G*Power version 3.1, based on prior studies showing moderate effect sizes in
reaction-time differences among endocrine disorders. With a two-tailed test, a = 0.05 and power (1-B) = 0.80, the minimum
sample size required was 85. To account for possible data loss or exclusions, the final recruitment target was set at 90
participants.

Data Collection Procedure

Eligible participants were screened and enrolled after informed consent. Data were recorded in a structured proforma that
included demographic details, menstrual history, anthropometric parameters (height, weight, BMI, waist—hip ratio), and selected
lifestyle factors such as sleep duration, caffeine intake, and physical activity level.

Prior to testing, participants were instructed to abstain from caffeine and vigorous physical activity for at least two hours. All
assessments were performed in a well-lit, distraction-free room at comfortable ambient temperature.

Reaction-Time Assessment

Each participant underwent both auditory and visual simple reaction-time testing using a validated electronic reaction-time
apparatus. For each modality, participants were given practice trials followed by five valid test trials. The mean latency in
milliseconds (ms) was recorded as the reaction time for that modality. The auditory stimulus consisted of a standard beep tone,
and the visual stimulus was a colored light signal. Each response was registered via a response key pressed by the dominant hand.
Sufficient rest periods were provided between trials to prevent fatigue.

Variables and Operational Definitions

° Exposure: Confirmed diagnosis of PCOS (Rotterdam criteria).
. Primary Outcomes: Mean auditory reaction time (ART, ms) and mean visual reaction time (VRT, ms).
° Covariates: Age, BMI, waist—hip ratio, sleep duration, caffeine intake, menstrual pattern, and physical activity level.

Data Management and Quality Control

Each participant was assigned a unique study code to maintain anonymity. Data were double-entered and cross-verified for
accuracy. Paper forms were stored securely in locked cabinets, and electronic data were password protected. All instruments
were calibrated prior to testing.

Statistical Analysis

Data were analyzed using IBM SPSS Statistics version 25 (IBM Corp., Armonk, NY, USA). Continuous variables were expressed as
mean * standard deviation (SD) and categorical variables as frequencies and percentages. The Shapiro—Wilk test assessed
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normality of data distribution. Depending on data characteristics, independent—samplmst or one-way ANOVA was used to
compare mean reaction times across subgroups (age, BMI, menstrual pattern). Pearson’s correht{on coefficient was applied to
evaluate relationships between reaction times and continuous variables (age, BMI). A p-value < 0.05 was considered statistically
significant.

RESULTS

Study cohort (n = 90).

Ninety participants were included in the analysis. The Results below report descriptive cohort-level summary statistics (mean *
SD) for demographic/anthropometric measures and sensory—motor reaction times. Tables present the numeric summaries and
text highlights the salient patterns; figure placeholders indicate where the prepared plots should be inserted in the manuscript.

Participant characteristics and anthropometry
Table 1 lists the key demographic and anthropometric descriptors for the cohort. The sample is young (mid-twenties on average)

with mean BMI in the overweight range by conventional cut-offs.

Table 1. Demographic and anthropometric descriptors (n = 90)

Parameter Mean + SD Units
Age 26.0£4.0 years
Height 158.1+5.4 cm
Weight 68.2+8.0 kg
Body mass index (BMI) 27.4+28 kg:m

The cohort’s mean age was 26.0 years (SD 4.0). Average weight was 68.2 kg (SD 8.0) yielding a mean BMI of 27.4 kg:m~2 (SD 2.8),
indicating that many participants fall in the overweight category by standard BMI thresholds. Height variability was small (158.1 +
5.4 cm), reflecting a relatively homogeneous adult female sample with respect to stature.
Demography & anthropometry

Figure 1: Bar chart showing mean + SD for Age, Height, Weight and BMI (n = 90).
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Reaction times were recorded under standardized conditions. Table 2 presents auditory and visual simple reaction-time means
and spread for the cohort.
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Table 2. Reaction time metrics (n= \0)\

Parameter Mean * SD ==
Auditory Reaction Time (ART) 2446 £14.7 . ms
Visual Reaction Time (VRT) 275.3+19.6 ms

Mean auditory reaction time was 244.6 ms (SD 14.7) and mean visual reaction time was 275.3 ms (SD 19.6). Visual reaction time
showed slightly greater variability than auditory reaction time, as evidenced by the larger SD and the wider spread expected on
boxplots.

Figure 2: Side-by-side bar chart (ART and VRT) with error bars = +1 SD and boxplot insets showing median and interquartile range
(n=90).
Reaction Time Metrics (n = 90)
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. Sensory-motor profile: The auditory reaction time was, on average, approximately 30 ms faster than the visual reaction
time, consistent with expected modality differences in simple reaction paradigms.

For the analysed sample (n = 90) the principal descriptive findings are: mean age 26.0 + 4.0 years; mean height 158.1 + 5.4 cm;
mean weight 68.2 + 8.0 kg; mean BMI 27.4 + 2.8 kg-m™2. Reaction times averaged 244.6 + 14.7 ms (auditory) and 275.3 + 19.6 ms
(visual). These values are presented as cohort-level descriptive statistics; no comparative hypothesis tests were performed.

DISCUSSION

The present study evaluated auditory and visual reaction times among women diagnosed with polycystic ovarian syndrome
(PCOS). Reaction-time testing is a well-established psychophysiological tool for assessing central processing speed and
sensorimotor coordination. In this cohort, the mean auditory reaction time (ART) was 244.6 + 14.7 ms, and the mean visual
reaction time (VRT) was 275.3 + 19.6 ms, with auditory responses being approximately 30 ms faster, a difference consistent with
established physiological norms arising from shorter conduction pathways and faster temporal integration in the auditory system
[1,3].

The mean body mass index of participants (27.4 + 2.8 kg/m?) indicated that most fell within the overweight category. Increased
BMI and related metabolic disturbances are common features of PCOS and may influence neural efficiency through mechanisms
involving insulin resistance, oxidative stress, and altered vascular regulation [5,12]. Such metabolic and endocrine abnormalities
have been shown to contribute to slower cognitive processing, reduced alertness, and impaired attention [7,13].

Recent neurophysiological studies further support these findings. Evidence indicates that women with PCOS exhibit lower
cognitive performance and reduced white-matter integrity on brain imaging, suggesting early structural changes in neural
pathways [10,14]. Functional imaging studies have also demonstrated altered resting-state cerebral activity in women with PCOS,
reinforcing the possibility of subclinical central nervous system involvement [15].

Slower reaction times and psychomotor inefficiency have been documented across several recent investigations.
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Associations between oxidative stress, hormonal imbalance, and impaired cognitive processing have been described in women
with PCOS [16]. Moreover, significant prolongation of response times and reduced accuracy in attention tasks have been
observed compared with healthy controls [17]. Similarly, comparative analyses have shown that auditory and visual reaction
times are significantly delayed in women with PCOS and positively correlated with body mass index (BMlI), indicating a potential
influence of metabolic status on neural responsiveness [12].

Together, these findings suggest that prolonged reaction times may serve as early indicators of subtle neurophysiological or
psychomotor slowing linked with the endocrine—metabolic dysfunction characteristic of PCOS. Early identification of such
alterations, along with appropriate metabolic and lifestyle interventions, may help preserve cognitive efficiency and central
processing speed in affected women.

The relatively narrow dispersion of anthropometric measures in the present study suggests sample homogeneity, while the larger
variability seen in VRT compared with ART is physiologically plausible given the more complex sensory-motor pathway involved in
visual processing. Although causal inference is limited by the cross-sectional design, the observed trends point toward potential
subclinical alterations in central nervous system responsiveness among women with PCOS.

Strengths and Limitations

The strengths of this study include standardized measurement conditions, use of a validated digital apparatus, and a
homogeneous sample minimizing confounders. Limitations include the absence of a healthy control group and the lack of
concurrent biochemical correlations, which may have helped clarify the underlying mechanisms.

Implications and Future Directions

Future studies incorporating age-matched controls, hormonal profiling, and electrophysiological measures (e.g., EEG or ERP) may
help delineate how endocrine-metabolic factors in PCOS influence cognitive and psychomotor performance.

Conclusion

Women with PCOS demonstrated auditory and visual reaction times within expected physiological limits, with auditory responses
consistently faster. These findings reflect normal sensory-modality differences but may also indicate subtle central processing
variations linked with the metabolic milieu of PCOS. Early identification of such neurophysiological changes could contribute to
preventive strategies aimed at improving cognitive and psychomotor health in affected women.
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