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Abstract

Background : A visual evoked potential (VEP) is non- invasive electro physiological test which will record electrical
potential difference from the scalp in response to visual stimuli. The VEP tests the functional integrity of the visual
pathway from the retina to the occipital cortex. Gender affects various electrophysiological tests VEP is one of them.
Aim: to evaluate the pattern difference of  VEP between male and female medical student. Materials and methods:
The study includes 60 young healthy medical students (30 male and 30 females) of age groups 18 to 25 years. The
study design is a cross sectional study. The left and right eyes were tested separately in all subjects by giving mono
ocular stimulation. In our study we measured VEP latency of P 100. The statistical analysis was done by Student
unpaired’t’ test. Results: In our study we found that there is any difference in VEP parameters between male and
female. P100 peak latency of VEP was significantly (p value < 0.05) shorter in females in comparison to males
medical students. Conclusion: Gender has effect on pattern of VEP so gender should include in norms to measure
VEP.
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INTRODUCTION
A visual evoked potential (VEP) is an electrophysiological potential that cause by the electrical
activity of brain which examine visual pathway from retina up to visual cortex. It is caused by a
visual stimulus, such as an alternating high contrast checkerboard pattern on a computer screen
which activates the primary visual cortex [1,2] the area of occipital cortex which involved in
receiving and interpreting visual signals [3] and responses are recorded from electrodes that are
placed on the head and observed as a reading on a monitor.

Gender is one of the factors which cause interindividual variation in the electrophysiological
parameters of the human brain. Many studies have examined gender effects on P-
VEPs.[4,5,]Some authors reporting shorter latencies in women [6,8] and others reporting no
gender difference.[7,11]  Effect of gender on P100 latencies related to the size of the pattern
displayed [10] smaller head size and  higher core temperature of women , hormonal
factors.[9,10]
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The VEP can provide important diagnostic information regarding the functional integrity of the
visual system. The current standard VEP represents the basic response which is recorded by
three recording channel frontal, midline recording channel with an occipital active electrode.
Because chiasmal and retrochiasmal diseases may be missed using a single channel, three
channels are used to test the patients for chiasmal and retrochiasmaldysfunction.VEP peak
latency used as the parameter. VEP peak latency refers to the time from stimulus onset to the
maximum positive or negative deflection. VEP peak latency may also be referred to as ‘time to
peak’ or peak time.

MATERIAL & METHODS
In our study we have include 60 young healthy medical students (30 male and 30 female) of age
group 18 to 25 years with corrected visual acuity, no color-blindness, no history of physiological
or psychological disorders, and no history of drug abuse. We have explained the nature of the
study to both the group of subject and their formal consent was obtained prior to the tests.
We have exclude subjects with history of seizures, Glaucoma, Diabetes, Any ocular infections,
Brain trauma, if they are currently taking any long-term medication.
We have studied the changes in latency of P100 wave of pattern reversal of VEP

Subjects came before performing the test with:
Washing hair the night before with shampoo and avoiding any hair oils and lotions, ensuring
adequate sleep on previous night, any medications that cause drowsiness and affect the size of
pupil should be avoided, physical and mental relaxation and corrective lenses, if they worn.

Electrodes Placement
According to the International 10/20 system [12] the silver scalp electrodes placed in relation to
bony landmarks. Electrodes were fixed with paste at: Oz active electrode, Fz reference electrode,
Cz ground on the vertex. The bioelectric signal was amplified (gain 20,000), filtered (band-pass,
1-100 Hz), and 150 events free from artifacts were averaged for every trial.

VEP Recording
VEP recorded with RMS equipment. VEP test was performed in a specially equipped electro
diagnostic procedure room (darkened, sound attenuated room). Initially, the subjects were made
to sit comfortably approximately 100 cm away in front of the monitor. The visual stimuli were
checkerboard patterns (contrast 70%, mean luminance 50 cd/m2) generated on a video monitor.
The check edges subtend a visual angle of 15 minutes with video monitor screen subtending an
angle of 12.5°.The checks of alternate black/white reversed at a rate of approximately twice per
second. Every time the pattern alternates, the subject's visual system generates an electrical
response that was detected and recorded by surface electrodes. The subjects were asked to focus
his gaze onto the center of the screen. Each eye was tested separately (monocular testing).
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RESULTS
Table 1
Mean P100 latencies of VEP in Male and Female subjects

P100Latency
(milliseconds)
(Mean  S.D.)

P value

Male (30) Female (30)

Right eye 99.6± 5.34 96.1± 5.6 0.0162 (<0.05)
Left eye 99.4± 5.7 96.2 ± 6.1 0.0401 (<0.05)

The P100latency in both the eyes of Male were significantly prolonged (p<0.05) in comparison to
female i.e. 99.6 ± 5.34 Vs 96.1 ± 5.6 (right eye), 99.4 ± 5.7 Vs 96.2 ± 6.1 (left eye).
Statistical analysis was performed using the unpaired t-test.
DISCUSSION
The present work has been carried out with a view to evaluate the changes in the patterns of
visual evoked potential between male and female medical students. All the subjects were
thoroughly examined and subjected to VEP tests after a detailed history.
The mean P100 latencies in both the eyes of Male subjects were significantly prolonged in
comparison to Female subjects.
Most studies have found shorter VEP peak latencies in female. [4,6,13]
Possible explanation for such gender differences may be physical character such as head size
[5,6,9],body temperature [14],others are endocrinal factors like sex steroids ,cortisol, y
aminobutyricacid affect various brain function.[15,16,17,]
According to some study head size not the sex is responsible for latency changes in female [5]
The mean P100 latencies for all responses were shorter in the pregnant women compared to non
pregnant. Pregnancy is a time when serum levels of oestrogen and progestogen are considerably
greater than in the non-pregnant state. These observed differences in PRVEP latencies in
pregnant and non-pregnant women due to differences in circulating sex steroids, and the effect of
gonadal hormones may be the principal reason for latency differences between the sexes[18 ,19]
Shorter people tend to have a smaller brain, and to have shorter VEP latency [14,20], However,
Physical conditions such as relaxed state sleep [21] and neuroendocrinological factors such as
estrogen [22,23] and progesterone [23] are supposed to affect VEP latency. The consciousness
level of the subjects was monitored by EEG to be awake during recording.
The shorter latency of VEP in female is attributed to increase in sensitivity of CNS to
cathecholamines due to sex steroids in blood .estrogen tends to shorten visual transmission time
by increasing the sensitivity to dopamine and by increasing effects of glutamate via L type
voltage –gated calcium channels that are present in CNS and visual pathways [24,25] we cannot
explain this changes only on the basis of glutamate.
As estrogen inhibit the synthesis of GABA by inhibiting glutamate decarboxylase enzyme.    In
contrast to estrogen Progestron& its metabolite antagonize the effect of estrogen [26,27,28]
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CONCLUSION
The results of the present study have demonstrated difference in latency of VEP between male
and female. Finally, in clinical investigations VEP data should consider gender effect.
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