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Abstract 
Objectives: To record the visual evoked potential in smokers and non-smokers aged 20-
40years and to compare between two groups for any changes in P100. 
Materials and Methods: Age matched 120 male smokers and 120 male non smokers in the 
age group of 20-40 years were studied for visual evoked potential. Smoking in terms of pack 
years was noted. Data was statistically analyzed.  
Results: Visual evoked potential was affected in smokers with prolongation of latency and 
decrease in amplitude of P100 in both the eyes than non smokers, with is statistically highly 
significant. There is a significant positive correlation between smoking history expressed in 
pack-years and latency of P100 in smokers group.  
Conclusion: Smoking causes degeneration in optic nerve shown by increased latency of P100 
which increases as the number of pack-years increase. 
Keywords: Visual Evoked Potential (VEP); Visual reaction time (VRT); Smokers. 
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Introduction 

Tobacco smoke contains Nicotine and 
carbon monoxide. They harm peripheral 
nerves as well as central areas of brain. 
[1]Nicotine causes demyelination. [2, 3] 
Again, long-term smokers who have 
already developed COPD suffer from 
hypoxia which is clearly linked to 
neuropathy. [4] 
Additionally, individual differences in 
personality [5, 6]together with situational 

factors such as induced stress [7]are 
important intervening variables determing 
the effects of cigarette smoking on 
electrocortical activity. 
Chronic cigarette smoking appears to be 
associated with deficiencies in executive 
functions, cognitive flexibility, general 
intellectual abilities, learning and/or 
memory processing speed, and working 
memory. [8] 
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The effect of smoking on visual pathway 
can objectively be very well observed 
through visual evoked potential (VEP). 
This is a quick neurophysiologic, low-cost, 
non-invasive test which assesses the 
functional integrity of visual system. 
Therefore, this study aims to record the 
visual evoked potential in smokers and non-
smokers aged 20-40years and to compare 
between two groups for any changes in 
P100. 
Materials and Methods: 
The smoking history of each subject of the 
test group was expressed in terms of pack-
years. Pack-years of smoking is defined as 
the number of packs (one pack is equal to 
20 cigarettes) smoked per day multiplied by 
the duration of smoking (in years). Subjects 
were instructed to restrain from smoking 
one hour before the tests. 
Electrophysiological studies for the 
evaluation of VEP was carried out using 
RMS EMG EP MARK II supplied by 
Recorders And Medicare Systems (Pvt) 
Limited. Procedure for VEP recording as 
recommended by the International 
Federation of Clinical Neurophysiology 
(IFCN) Committee was followed with 
stimulus configuration consisting of the 
transient pattern reversal method in which a 
black and white checker board was 
generated (full field) and displayed on VEP 
monitor (color 14”) by an electronic pattern 
generator inbuilt in Evoked Potential 
Recorder (RMS EMG EP 
MARK II). 
After screening into study or control group 
according to inclusion and exclusion 
criteria subjects were instructed to come to 
Research Laboratory with their hair washed 
without applying oil. Study was conducted 
in Research laboratory, Department of 
Physiology, Patna Medical College & 
Hospital, Patna, Bihar.  
Statistical analysis:  

Student’s unpaired ‘T’ test has been used to 
find out the significance of homogeneity of 
study characteristics between two groups of 
subjects. Simultaneous comparison of all 3 
groups of cases is carried out by one-way 
ANOVA test which was followed by 
Tukey’s post hoc test for pairwise 
comparison. Spearman’s coefficient of 
correlation test was applied to find the 
correlation among 3 groups of cases with 
respect to pack years. Differences were 
considered significant at p <0.05 level. The 
data has been analyzed by using SPSS 18 
(Trial Version) USA, Chicago.  
Results: 
This is a Case-control study with 120 male 
smokers and matched controls of 120 male 
nonsmokers is taken to study the effect of 
smoking on VEP. 
The study groups are age matched as the p 
value is 0.06. (Table 1) 
Table 2:  This table depict that there is 
highly significant difference in latency of 
both groups. 
Table 3: This tables depict that there is 
highly significant difference in amplitude 
of both groups. 
Table 4: shows Comparison of latency 
between smokers with relation to pack 
years in right eye and left eye, shows that 
latency of left eye is affected in smokers. 
On comparison of different groups latency 
of subjects in group II (2-5 pack years) are 
most affected and value is statistically 
significant. 
Table 5 shows Comparison of amplitude 
between smokers with relation to pack 
years in right eye and left eye, shows that 
amplitude of right eye is affected in 
smokers. On comparison of different 
groups amplitude of subjects in group II (2-
5 pack years) are most affected and value is 
statistically significant. 
Table 6 shows Spearman’s correlation of 
pack years with latency and amplitude of 
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VEP of smokers. There is positive 
correlation for latency of both eyes with a 
significant P value. 

Table 1: Age distribution of subjects studied 

Age (Years) Cases Controls Total No. Total % 

20-24 10 14 24 10.0 

25-29 37 40 77 32.0 

30-34 42 36 78 32.5 

35-40 31 30 61 25.4 

Total 120 120 240 100 

Mean+/-SD 31.8+/- 5.7 31.3+/-5.2   

*Student’s unpaired t test, Samples are age matched with P= 0.06 

Table 2: Comparison of latency between smokers and nonsmokers in both right eye and 
left eye 

 
* Student’s unpaired t test, HS – Highly significant 

Table 3: Comparison of amplitude between smokers and nonsmokers in both right eye 
and left eye: 

Visual Evoked 
Potential 

Cases Controls Mean 
Difference p-value Mean + SD Mean + SD 

Amplitude ( uV) 
Right eye 4.81 + 1.91 7.20 + 2.17 2.81 <0.001 HS 

Amplitude ( uV) Left 
eye 3.01 + 1.89 6.91 + 2.83 3.10 <0.001 HS 

* Student’s unpaired t test, HS – Highly significant 
Table 4: Comparison of latency between smokers with relation to pack years in right 

eye and left eye: 

Pack years <2 (n=56) 2-5 (n=35) >5 (n=9) P* 
Value 

Significa
nt pairs** Visual evoked 

potential Mean + SD Mean + SD Mean + SD 

Latency msec, Right 
eye 121.81 + 5.71 128.81 + 5.29 111.21 + 4.91 0.051  

Latency msec, Left 
eye 108.21 + 4.01 108.82 + 5.80 111.81 + 4.04 0.001S I&II 

Pack years <2 (n=56) I 2-5 (n=35) II >5 (n=9) III P Value Significant 
pairs Visual evoked potential Mean + SD Mean + SD Mean + SD 

Amplitude ( uV) , Right 
eye 6.21 + 2.81 4.01 + 1.71 5.71 + 2.01 0.03 II & 

III 
Amplitude ( uV), Left eye 6.29 + 2.01 4.44 + 1.01 5.13 + 1.15 0.30  
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Table 5: Comparison of amplitude between smokers with relation to pack years in right 
eye and left eye: 

Visual Evoked Potential Cases Controls Mean 
Difference p-value Mean + SD Mean + SD 

Latency (msec) Right eye 128.29 + 5.12 112.31 + 4.81 4.61 <0.001 HS 
Latency (msec) Left eye 131.21 + 5.48 119.20 + 4.01 4.18 <0.001 HS 

Student’s unpaired t test, HS – Highly significant 

Table 6: Spearman’s correlation of pack years with latency and amplitude of VEP of 
smokers: 

Visual Evoked Potential  P value 
Latency msec, Right eye 0.31 0.01 S 
Amplitude (uV), Left eye -0.080 0.40 NS 
Latency msec, Right eye 0.36 0.002 S 
Amplitude (uV), Left eye -0.111 0.30 NS 

S- Significant 
 
Discussion: 
Cigarette smoking affects almost every 
system in the human body and it is accepted 
as a risk factor for various cancers, heart 
diseases, strokes, emphysema and many 
eye diseases as shown by various studies. 
Smokers generally have a higher 
probability of respiratory symptoms which 
are often accompanied by pulmonary 
function abnormalities with a greater 
annual rate of decline in FEV1 and 
maximal expiratory flow volume as 
compared to non-smokers. Many studies 
done [9] on healthy tobacco smokers had 
found that spirometric parameters were 
significantly lower in all smokers (even 
mild smokers) than in non-smokers. Our 
study also showed similar results. This 
decline in PFT is even evident in teenagers 
who had smoked only for a few years. This 
indicates that smoking cause narrowing in 
the diameter of airways.[10,11] 
Study by Rose FC, on smokers with optic 
neuritis found that there was high incidence 
of color vision defects in smokers when 
compared with nonsmokers. Vascular 
effects of smoking may be due to a direct 
effect of nicotine which could act either by 

depressing retinal ganglion cell function, 
block transmission in demyelinating nerve 
fibers, blocking synaptic transmission at 
lateral geniculate  
 
body or depressing receptor cells in striate 
cortex.[12] 
Change in photic driving balance, a monitor 
of 'lability-stability' of the CNS [12], 
depended on (mouth) nicotine which in turn 
was (positively) related to neuroticism 
personality score. Higher nicotine delivery 
predicted increases in PD response at the 
lower frequency (16 Hz) but decreases at 
the higher frequency (26 Hz).[13] 
An increase in VEP latency clinically 
means degeneration in the quality of sight. 
Study by Rose FC, on smokers with optic 
neuritis found that there was high incidence 
of color vision defects in smokers when 
compared with nonsmokers. Vascular 
effects of smoking may be due to a direct 
effect of nicotine which could act either by 
depressing retinal ganglion cell function, 
block transmission in demyelinating nerve 
fibers, blocking synaptic transmission at 
lateral geniculate body or depressing 
receptor cells in striate cortex.[13] 
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The delayed response to visual stimuli in 
smokers might be due to various patho-
physiological changes probably like 
atherosclerosis of arteries and arterioles 
supplying cerebral hemisphere. This may 
be the result of tobacco smoking which 
leads to abnormal increase in total blood 
triglycerides, enhanced blood coagulability 
due to increased fribrinogen. There is 
reduction in small airways function with 
low levels of PaO2 and PaCO2 which 
might lead to decreased cerebral blood 
flow. Smokers develop elevated 
carboxyhaemoglobin levels which might 
impair function of central nervous system 
by affecting oxygen transport and its 
utilization leading to cognitive dysfunction 
and perceptual motor delay in smokers.[14] 
The VRT was shorter in smokers than in 
non- smokers in our study and also in a 
study done by Ichaporia et al 1991.[15] 
This could be due to stimulant action of 
nicotine which enhances the effect of visual 
attention. In general small doses of nicotine 
have stimulating and arousal action on CNS 
(whereas large dose suppress it) especially 
in cortical neurons, limbic system and 
reticular activating system.[16] Thus, 
smoking enhances response to preparation 
and execution.[17,18] 
Though there are different opinions 
regarding effects of smoking on VEP, 
studies suggest that immediately after 
smoking reaction time becomes faster than 
baseline[18]and there is increased 
amplitude, decreased latency of P100[19] 
produced due to the stimulant effect of 
nicotine on CNS.[20] 
Conclusion: 
The data was statistically analyzed which 
revealed that smokers had Increased 
latency& Decreased amplitude of P100 
waves of VEP in both eyes. There exists a 
significant positive correlation between 
smoking history expressed in pack-years 
and latency of P100 in smokers group. 
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