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Abstract: Background: Visual Evoked Potentials (VEPs) are objective 

electrophysiological tests which are used to evaluate the functional integrity of the visual 

pathway from the retina to the occipital cortex. Myopia being one of the most common 

refractive errors affecting young adults and may influence neural processing of visual 

stimuli. Objective: To evaluate the effect of refractive error (myopia) on Visual Evoked 

Potential parameters among medical students. Methods: A cross-sectional study was 

conducted among 50 medical students aged ≥18 years. Participants were further divided 

into two groups: 25 individuals with normal vision (control group) and 25 individuals with 

myopia (study group). VEP recordings were obtained using standard pattern-reversal 

stimuli following the international 10–20 electrode placement system. Latency and 

amplitude of N75 and P100 waves were therefore recorded and analysed statistically. 

Results: This study demonstrated significantincrease in N75 and P100 latency in myopic 

individuals compared to controls. Additionally, VEP amplitudes were significantly 

reduced in participants with myopia. The findings indicate delayed conduction and 

reduced neural response strength in the visual pathway. Conclusion: Myopia is associated 

with measurable alterations in VEP parameters, particularly there is increased latency and 

decreased amplitude. VEP may also serve as a useful non-invasive diagnostic tool for 

assessing visual pathway changes associated with refractive errors. 

 

Keywords: Visual evoked potential, myopia, refractive error, latency, amplitude, visual 

pathway. 
 

INTRODUCTION 
Vision plays a very critical role in human interaction with 

the environment, and any disturbance in this visual 

system can significantly affect the quality of life. 

Refractive errors are among the most common visual 

disorders worldwide, with myopia being one of the most 

prevalent form, particularly among students and young 

adults. Myopia occurs when parallel rays of light 

entering the eye are focused in front of the retina due to 

elongation of the eyeball or excessive refractive power 

of the cornea or lens. This further leads to blurred 

distance vision and may also influence visual processing 

mechanisms in the brain (1). 

 

Visual Evoked Potentials (VEPs) are 

electrophysiological responses generated in the visual 

cortex following visual stimulation. They are widely 

used to evaluate the functional integrity of the visual 

pathway from the retina through the optic nerve, optic 

chiasma, optic tract, lateral geniculate body, optic 

radiations, and ultimately the occipital cortex (2). The 

most commonly studied components of VEP are the 

N75, P100, and N135 waves. Among these, the P100 

component is particularly very significant because it 

shows minimal inter-subject variability and provides 

reliable information regarding visual pathway 

conduction (3). 

 

Previous studies had suggested that refractive errors such 

as myopia may influence VEP parameters, particularly 

latency and amplitude (4). Increased latency may 

indicate delayed conduction in the visual pathway, 

whereas reduced amplitude may reflect decreased neural 

responsiveness or reduced signal strength reaching the 

visual cortex (5). 

 

Medical students represent a population at high risk for 

refractive errors due to prolonged near work, digital 

screen exposure, and academic stress (6). Despite the 

high prevalence of myopia in this group, limited studies 

have evaluated its effect on electrophysiological visual 

responses. 

 

Therefore, the present study was conducted to assess the 

impact of refractive error (myopia) on Visual Evoked 

Potential parameters among medical students and to 

explore whether VEP can serve as an objective marker 

for visual pathway changes associated with refractive 

errors. Aims of the to evaluate the effect of refractive 

error on Visual Evoked Potential (VEP) parameters in 

medical students. 
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MATERIALS AND METHODS 
Study Design - Cross-sectional study. 

 

Study Setting – Neurophysiology Lab in the Department 

of Physiology in collaboration with the Department of 

Ophthalmology, Shri Shankaracharya Institute of 

Medical Sciences, Bhilai. 

 

Study Population - Medical students aged 18 years and 

above. 

 

Sample Size - Total sample size: 50 subjects 

• Control group (Normal vision): 25 

participants 

• Study group (Myopia): 25 participants 

 

Inclusion Criteria 

• Medical students aged ≥18 years 

• Individuals willing to participate 

• Subjects with normal vision or 

diagnosed myopia 

 

Exclusion Criteria 

• History of ocular disease other than 

refractive error 

• Neurological disorders affecting visual 

pathways 

• Use of medications affecting visual or 

neural function 

Ethical Considerations 

Ethical clearance was obtained from the Institutional 

Ethics Committee. Written informed consent was 

obtained from all participants prior to the study. 

 

VEP Recording Procedure 

Visual Evoked Potentials were recorded using a 

computerized VEP system (Allengers Scorpio) under 

standardized conditions. Prior Appointments & 

Instructions were given. Participants were seated 

comfortably in a dimly lit room to minimize visual 

distractions. Pattern reversal stimuli were presented on a 

monitor positioned at 1 meter from the participant 

.Electrodes were placed according to the International 

10–20 EEG system:Active electrode: Occipital region 

(Oz), Reference electrode: Fz, Ground electrode: Cz.  

 

The scalp was cleaned with alcohol to reduce impedance 

before electrode placement.The following parameters 

were recordedN75 latency (ms), P100 latency (ms), N75 

amplitude (µV), P100 amplitude (µV).Multiple 

recordings were taken to ensure reliability, and the 

average value was used for analysis. (7) 

 

Statistical Analysis 

Data were analysed using statistical software. 

• Mean and standard deviation were 

calculated. 

• Student’s t-test was used to compare 

parameters between groups. 

•  p-value <0.05 was considered 

statistically significant

 

RESULTS 

Table 1: Comparison of VEP Latency Between Control and Myopia Groups 

Parameter Control Group (Mean ± 

SD) 25 subjects 

Myopia Group (Mean ± 

SD) 25 subjects 

p value 

N75 Latency (ms) 73.2 ± 4.5 79.8 ± 5.1 <0.05 

P100 Latency (ms) 100.4 ± 5.8 110.6 ± 6.2 <0.05 

 

Both N75 and P100 latency were significantly increased in the myopia group, indicating delayed visual signal transmission. 

 

Table 2: Comparison of VEP Amplitude Between Control and Myopia Groups 

Parameter Control Group (Mean ± 

SD) 25 subjects 

Myopia Group (Mean ± 

SD) 25 subjects 

p value 

N75 Amplitude (µV) 6.8 ± 1.2 5.1 ± 1.0 <0.05 

P100 Amplitude (µV) 8.9 ± 1.4 6.7 ± 1.3 <0.05 

 

Amplitude of VEP responses was significantly reduced in myopic individuals, suggesting decreased neural response 

strength. 
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Chart 1: Comparison of P100 Latency Between Groups 

 
 

Chart 2: Comparison of P100 Amplitude Between Groups 

 
 

DISCUSSION 

The present study evaluated the effect of refractive error, 

specifically myopia, on Visual Evoked Potential 

parameters among medical students.The results showed 

significant prolongation of N75 and P100 latency in 

individuals with myopia compared to those with normal 

vision. Increased latency suggests delayed conduction in 

the visual pathway, possibly due to optical defocus or 

altered retinal image formation affecting cortical 

processing (8).Similarly, the reduction in VEP amplitude 

observed in the myopia group indicates decreased neural 

response strength within the visual cortex. This may 

result from reduced quality of visual input reaching the 

retina and subsequently the visual cortex (9).These 

findings are consistent with the study conducted by 

Halliday et al., who reported that refractive errors can 

significantly influence VEP parameters due to altered 

visual input (10). Another study by Odom et al. 

demonstrated that visual pathway conduction time is 

sensitive to changes in retinal image quality (11). 

 

Our results are also comparable with the findings of 

Porciatti et al., who observed prolonged P100 latency in 

individuals with refractive errors (12). Similarly, Bobak 

et al. reported reduced amplitude of VEP responses in 

subjects with visual abnormalities (13).The correlation 

between severity of myopia and VEP changes suggests 

that refractive errors may influence neural processing of 

visual information. This supports the concept that VEP 

can be used as a non-invasive tool to objectively evaluate 

functional integrity of the visual pathway (14).Medical 

students are particularly prone to myopia due to 

prolonged near work and extensive use of digital devices 

(15,16,17). Therefore, early detection and monitoring of 

visual pathway alterations may help prevent long-term 

complications. 

 

Overall, the findings of this study reinforce the 

importance of incorporating electrophysiological 

assessment in the evaluation of visual function in 

individuals with refractive errors. 

 

CONCLUSION 
The present study demonstrates that myopia is associated 

with significant alterations in Visual Evoked Potential 

parameters.Key findings included - Increased latency of 
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N75 and P100 waves in myopic individuals, Decreased 

amplitude of VEP responses in the myopia group, 

Evidence of delayed and weakened visual processing in 

myopic medical students. These results suggest that 

Visual Evoked Potentials can serve as a valuable non-

invasive diagnostic tool for assessing functional changes 

in the visual pathway associated with refractive errors. 

 

Further studies with larger sample sizes are 

recommended to better understand the relationship 

between refractive errors and electrophysiological visual 

responses. 
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