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Abstract 

Objective of the study: According to Hoffmann et al. (2017), visual evoked potentials (VEPs) are 
collected through the presentation of pattern stimuli or light flashes. VEPs are used to identify injuries 
to the visual pathway, which includes the occipital cortex, optic radiations, optic chiasm, optic nerve, 
and retina. Electrodes are implanted on the subject's head above the visual cortex, and a gray field with 
a grating or checkerboard pattern is alternatively shown to elicit a VEP response. The VEP is formed 
when the checkerboard boxes or stripes are large enough to be identified (Hoffmann et al., 2017). 
While VEP cannot pinpoint the exact reason, it can indicate visual impairments that are missed by 
standard physical exams or magnetic resonance imaging (MRI) (Hoffmann et al., 2017). Many 
conditions can result in abnormal VEP, including multiple sclerosis, demyelinating disease, 
neurosyphilis, glaucoma, tumor compressing the optic nerve, optic neuritis, brain injury, retrobulbar 
neuritis, aluminum or manganese intoxication, toxic amblyopia, metabolic disorders like diabetes, optic 
neuropathy, migraine, ischemic heart disease, vitamin B12 deficiency, ocular hypertension, Friedreich's 
ataxia, and ischemic heart disease. In order to identify aberrant visual pathways that can result from 
delayed maturation, it is also utilized to evaluate visual impairment in babies (Hoffmann et al., 2017). 
Background: VEPs, or visually evoked potentials, are used to identify neurological or ophthalmological 
conditions. It has been proposed that one of the variables influencing VEP is gender. Therefore, in order 
to determine the gender differences in several visual characteristics and VEPs, a preliminary 
investigation was carried out. Methodology: In order to assess gender-based variations in VEPs and 
visual metrics, the Sharda School of Medical Sciences and Research at Sharda University conducted 
a cross-sectional questionnaire survey over a two-month period. A self-structured questionnaire was 
divided into two parts. The survey was split into two sections: part I included questions about the 
demographics of the pupils, and part II included fifteen questions regarding visual attributes and VEP 
evaluations. The questionnaire was distributed to one hundred first-year undergraduate medical 
students. They will answer any questions for thirty minutes. An appropriate statistical analysis was 
carried out. A P value of less than 0.05 was considered significant. Results: Of the 100 pupils who 
completed the questionnaire, 50 were male and 50 were female. Male and female participants had mean 
ages of 19.94 ± 1.3 years and 19.6 ± 1.0 years, respectively. Between the two genders, statistically 
significant differences were found in visual disturbances and eye strain. Studies on VEP piqued the 
interest of female students more. Conclusion: The study evaluated the survey for assessing subclinical 
visual impairments in high-risk male and female first-year MBBS student populations. Female students 
were found to be a higher-risk demographic, more likely to experience subclinical abnormalities in 
neurological and ophthalmologic illnesses. 

Keywords: VEP Questionnaire, Gender High Risk in Undergraduates, Visual Metrics. 

 
INTRODUCTION 

Evoked potentials (EPs) are electric potentials recorded in a specific pattern from a 
specific region of the brain in response to a stimulus. They come in various forms, 
including somatosensory, steady-state, visual, auditory, and motor. VEPs are non-
invasive and can help identify neurological and retinal conditions associated with the 
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brain or optic nerve. The two main components of VEPs are stimulus amplitude and 
latency, which can be influenced by factors such as age, gender, head circumference, 
and attention level. Technical considerations include stimulus box size, distance 
between eye and stimulus point, monitor type, and lighting. Anthropometric and 
gender parameters are significant physiological determinants that can influence VEP 
measures. However, research on gender associations in VEP parameters has 
produced contradictory findings. This initial questionnaire research aims to assess the 
influence of gender variations in visual attributes on VEP. 

Clinical Significance of VEP: 

Visual Emission Patterns (VEPs) are sensitive signals for abnormalities in the visual 
pathway caused by demyelinating or axonal diseases. Variations in latency and 
conduction time indicate demyelinating diseases, while changes in amplitude and 
shape indicate axonal injury. 

Neuro-ophthalmological Field: VEPs are used in neuro-ophthalmology to monitor 
and measure damage to optical neuropathies, distinguish between retinal and optic 
nerve disorders, and differentiate between cortical blindness and malingering. 

Neurological Field: The study found that female participants had worse visual acuity 
compared to male participants, similar to a previous study in Tbilisi. This could be due 
to variations in visual acuity, which can affect responses captured in Visual 
Experimentation (VEP). Female students also had higher prevalence of visual 
disturbances and discomfort, which is consistent with previous research showing 
women are more affected by ocular illnesses at all ages. Gender disparities in ocular 
symptoms may also be influenced by societal, cultural, and hormonal factors. 
 
AIM AND OBJECTIVES  

Research Question: How does the gender affect VEPs and visual parameters in 
healthy first year medical undergraduate students? 

Aim: To figure out how a student's gender affects their first-year VEPs and visual 
characteristics. 

Primary Objective: The main objective is to determine how gender affects the 
VEPs of first- year, healthy medical students. 

Secondary Objective: Assessing gender-based variations in the visual metrics 
among healthy first-year medical undergraduates is the secondary objective. 
 
METHODOLOGY 

The purpose of this study was to evaluate the gender differences in the visual 
characteristics and VEP among undergraduate medical students. Numerous 
variables, including gender and visual acuity, can influence VEPs. Although gender 
differences in sleep, stress, visual acuity, and visual discomfort are not well 
understood, they can lead to vision-related problems including blurred vision and 
photophobia, which can then have an impact on VEP recordings. Therefore, the 
purpose of this study was to evaluate these differences among students in good 
health, both genders, which were free of neurological or ocular disorders at the time 
of the investigation. In order to evaluate the gender-based differences in VEPs and 
visual metrics, a two-month cross- sectional questionnaire survey was administered 
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to first-year medical students at Sharda School of Medical Sciences and Research, 
Sharda University. After receiving approval from the institutional ethics committee, the 
study was launched. Two pieces of a self-structured questionnaire were created. The 
students' demographic information was included in part I, and there were fifteen 
questions in part II that dealt with the evaluation of visual metrics and VEPs. The 
questionnaire was given to the students who gave their written, informed consent to 
take part in the study. They had 30 minutes to finish the questionnaire and were told 
to respond to every question. The completed surveys were gathered from the 
students. 

Statistical Procedure 

The following two stages were taken in the statistical procedures: 

Data Collection 

After the data was transferred from a pre-coded proforma to a computer, it was 
methodically collated, and Microsoft Excel was used to create a master table. The 
entire set of data was arranged in a sensible way and displayed as separate tables 
and graphs. 

Title: Gender Based Variations in Visual Evoked Potentials in medical 
undergraduates: Preliminary Questionnaire Analysis 

APPENDIX I: QUESTIONNAIRE 

Initials of the student: 

Gender: A. Male B. Female C. Other:      

Age:      

MBBS year:   

1. On average, how many hours per day do you spend looking at screens 
(computers, phones, tablets, etc.)? 

A. More than 5 hours 

B. 3 to 5 hours 

C. Less than 3 hours 

2. How many hours of sleep do you typically get per night? 

A. More than 8 hours 

B. 6 to 8 hours 

C. Less than 6 hours 

3. How often do you stay up all night studying? 

A. Rarely 

B. Occasionally 

C. Frequently 

4. On a scale of 1 to 10, how would you rate your average stress level? (1 being 
low, 10 being high) 
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5. Are you familiar with visual evoked potentials (VEPs)? 

A. Yes 

B. No 

6. Would you be interested in participating in VEP studies? 

A. Yes 

B. No 

C. Maybe 

7. How would you rate your visual acuity? 

A. Excellent C. Fair 

B. Good D. Poor 

8. Are you experiencing any visual disturbances at present (e.g., blurriness of 
vision, flashes of light, photophobia)? 

A. Yes 

B. No 

9. How often do you experience eye strain or visual discomfort? 

A. Rarely 

B. Occasionally 

C. Frequently 

10. Do you have any history of vision-related issues? 

A. Yes, if yes, please specify:   

B. No 

11. Do you have any diagnosed neurological conditions or disorders? 

A. Yes, if yes, please specify:   

B. No 

12. When did you have your last visual acuity check? 

A. Within last one month 

B. Within last three months 

C. Within last six months 

D. Before six months 

13. How would you describe your performance on visual tasks (e.g., reading speed, 
visual reaction time)? 

A. Excellent 

B. Good 

C. Fair 

D. Poor 

14. Do you take any medications that may affect visual processing? 

A. Yes, if yes, please specify:   

B. No 
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15. Do you think it is important to understand gender-based variations in 
neuroscience research? 

A. Yes 

B. No 

Feel free to provide any extra information you feel is relevant to this study: 

Analytical Statistics- 

Microsoft Office Excel was used to tabulate the data that was gathered. Version 23.0 
of the Statistical Package for Social Science (SPSS) was used to analyse the data. 
Mean, standard deviation for quantitative variables, frequency, and proportion were 
used to compute descriptive statistics for explanatory and outcome factors. Pearson's 
Chi square test was used to compare the gender differences between the two groups. 
χ2 can be calculated using the following 

formula: ∑(Oi – Ei)2/Ei where “O” is observed and “E” is expected. The sigma symbol 
∑ means sum of what follows. 

Significant figures: 

Significance (P value 0.05 < P ≤ 0.01≤0.00)  

Non-significance (P value > 0.05) 
 
RESULTS 

In this study, gender-based variations in VEPs and other visual metrics among 
undergraduate medical students were evaluated using preliminary questionnaire 
analysis. The questionnaire was distributed to 100 students in total, 50 of them were 
male and the remaining 50 were female. The participants' average age was 19.94 ± 
1.3 years for males and 19.6 ± 1.0 years for females. Results of the questionnaire 
survey: Table 1 and Figure 2 show that, on average, 15 female participants (60%) and 
10 male participants (40%) looked at screens (computers, phones, tablets, etc.) for 
more than five hours a day. Thirty-two (52.2%) male and thirty-two (47.8%) female 
participants looked at screens for three to five hours a day on average (computers, 
phones, tablets, etc). P < 0.05 indicated statistical significance in the results. 

Table 1: Gender Variation in the Hours per day Spent looking at Screens 
(Computers, Phones, Tablets, etc.) 

 OPTION 
FEMALE 

N (%) 
MALE 
N (%) 

TOTAL 
N (%) 

A >5 hours 
15 10 25 

60.0% 40.0% 100.0% 

B 3 to 5 hours 
32 35 67 

47.8% 52.2% 100.0% 

C <3 hours 
3 5 8 

37.5% 62.5% 100.0% 

P-Value 0.042* 
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Figure 1: Gender Variations in the hours per day spent looking at screens 

The individuals' stated levels of stress are displayed in Table 2. It was discovered that, 
for their average stress level, 2 (33.3%) female participants gave a minimum score of 
2, while 1 male participant gave a score of 0. Three individuals (60.0%) who were 
female and two participants (40.0%) who were male gave the highest stress score of 
10. P > 0.05 indicated that the results were not statistically significant. 

Table 2: Gender variations in average stress levels of participants (1 being low, 
10 being high) 

 OPTION 
FEMALE 

N (%) 
MALE 
N (%) 

TOTAL 
N (%) 

A 0 
0 1 1 

0.0% 100.0% 100.0% 

B 1 
0 1 1 

0.0% 100.0% 100.0% 

C 2 
2 4 6 

33.3% 66.7% 100.0% 

D 3 
2 1 3 

66.7% 33.3% 100.0% 

E 4 
2 9 11 

18.2% 81.8% 100.0% 

F 5 
13 10 23 

56.5% 43.5% 100.0% 

G 6 
7 7 14 

50.0% 50.0% 100.0% 

H 7 
10 4 14 

71.4% 28.6% 100.0% 

I 8 
8 9 17 

47.1% 52.9% 100.0% 

J 9 
3 2 5 

60.0% 40.0% 100.0% 

K 10 
3 2 5 

60.0% 40.0% 100.0% 

P-Value 0.367 

Male participants knew more about the VEPs than female participants did (52.8% vs. 
47.2%), however table 3 shows that this difference was not statistically significant (P 
> 0.05). 
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Table 3: Gender variation in familiarity with VEPs 

 OPTION 
FEMALE 

N (%) 
MALE 
N (%) 

TOTAL 
N (%) 

A Yes 
25 28 53 

47.2% 52.8% 100.0% 

B No 
25 22 47 

53.2% 46.8% 100.0% 

P-Value 0.344 

Of the 100 students, 83 (83%), 42 men and 41 women, thought it was critical to 
comprehend how gender affects differences in neuroscience research. A statistically 
significant (P < 0.05) difference was seen between the number of female participants 
who were interested in taking part in VEP studies and the number of male students. 
Thirteen (44.8%) female and sixteen (55.2%) male individuals had no interest in taking 
part in VEP studies, whereas 33 (50.8%) female and 32 (49.2%) male participants 
expressed interest in doing so. Table 4 and Figure 3 below provide the specifics. 

Table 4: Gender Variation in Interest in Participating in VEP Studies 

 OPTION 
FEMALE 

N (%) 
MALE 
N (%) 

TOTAL 
N (%) 

A Yes 
33 32 65 

50.8% 49.2% 100.0% 

B No 
13 16 29 

44.8% 55.2% 100.0% 

C May be 
4 2 6 

66.7% 33.3% 100.0% 

P -Value 0.001* 

 

Figure 2: Gender variation in interest in participating in VEP studies. 

Figure 3 shows that within the recent month, one participant (10.0%) and six (90.0%) 
female participants had their visual acuity checked. Within the previous six months, 19 
(63.3%) male and 11 (36.7%) female subjects underwent their most recent visual 
acuity examinations. The final visual acuity test was performed before six months for 
28 (56.0%) female participants and 22 (44.0%) male individuals. Table 5 shows that 
all of the gender variances were statistically significant (P < 0.05). 
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Table 5: Gender variation in the frequency of visual acuity check 

 OPTION 
FEMALE  

N (%) 
MALE 
N (%) 

TOTAL  
N (%) 

A Within last one month 
6 1 7 

90.0% 10.0% 100.0% 

B Within last 5 8 13 

 three months 38.5% 61.5% 100.0% 

C Within last six months 
11 19 30 

36.7% 63.3% 100.0% 

D Before six months 
28 22 50 

56.0% 44.0% 100.0% 

P - Value 0.032* 

 

Figure 3: Gender Variation in the Frequency of Visual Acuity Check. 
 
DISCUSSION AND CONCLUSION 

Discussion 

According to the survey, female students not only slept longer and slept in later at 
night, but they also spent more time in front of screens overall. Studies have indicated 
that females need more sleep than do men (Mehta, Shafi, & Bhat, 2015). 802 medical 
students from three different medical schools had poor overall sleep quality, with an 
average sleep duration of 5.74 hours per night, which is regarded as inadequate sleep, 
according to a recently published Nigerian research (Aderinto et al., 2024). 

According to a study by Fatima et al. (2016), which involved 3778 young adults in 
Australia, the prevalence of poor sleep quality was greater in women than in men 
(65.1% in women against 49.8% in men). The study also assessed the sleep quality 
and related risk factors. It was discovered that lifestyle, sociodemographic, and 
psychological characteristics had little bearing on women's poor sleep quality (Fatima, 
Doi, Najman, & Mamun, 2016). 
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Similarly, women were shown to have a considerably higher prevalence of sleep 
disorders than men in a cross-sectional study conducted in Jordan (Alosta et al., 
2024). Bixler et al. (2009), in contrast, state that women's sleep quality is superior to 
men's. When compared to men of the same age, they found that younger women slept 
longer and went deeper into sleep, but that this diminished with menopause (Bixler et 
al., 2009). 

The study found that female participants had worse visual acuity compared to male 
participants, similar to a previous study in Tbilisi. This could be due to variations in 
visual acuity, which can affect responses captured in Visual Experimentation (VEP). 
Female students also had higher prevalence of visual disturbances and discomfort, 
which is consistent with previous research showing women are more affected by 
ocular illnesses at all ages. Gender disparities in ocular symptoms may also be 
influenced by societal, cultural, and hormonal factors. 

Gender-based research is therefore critically needed in ophthalmology in order to help 
provide patients with the best possible care that is grounded in objective data. The 
responses on the VEP are impacted by modifications in visual characteristics including 
visual acuity. Numerous variables can impact visual parameters, including sleep 
deprivation, prolonged computer or smart phone use, and more. 

These conditions can all lead to changes in visual parameters, which can then alter 
VEP responses. For both genders, these parameters could be different. Therefore, it's 
critical to comprehend how gender differs in the visual parameters in order to assess 
high-risk VEP patients for any neurological or ophthalmological conditions.  

This will assist in the early detection and treatment of the illness, hence lowering the 
morbidity that is related to it. In order to assess the gender differences in visual metrics 
and VEP among first-year undergraduate medical students, this study was carried out. 

Conclusion 

The purpose of the study was to evaluate the survey for assessing subclinical visual 
impairments in high-risk male and female first-year MBBS student populations. The 
study found that female participants had worse visual acuity compared to male 
participants, similar to a previous study in Tbilisi. This could be due to variations in 
visual acuity, which can affect responses captured in Visual Experimentation (VEP).  

Female students also had higher prevalence of visual disturbances and discomfort, 
which is consistent with previous research showing women are more affected by 
ocular illnesses at all ages. Gender disparities in ocular symptoms may also be 
influenced by societal, cultural, and hormonal factors. 
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