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Abstract 

Introduction: The sex hormones are not only restricted to the influence the reproductive organs and processes in the 
female body, but also have great effect on the functioning of the nervous system. Evoked potentials are one of the many 
electrophysiological parameters, used to assess the neuronal functioning. The aim of this prospective study was to 
analyze the effects of oral contraceptive pills on the visual evoked potentials in premenopausal females. Methods: The 
VEP was measured in 76 females during follicular and luteal phases of their menstrual cycle, and latencies of the three 
waveforms N70, P100 and N135 were measured. All the subjects were prescribed oral contraceptive pills containing 0.03 
mg estradiol and 0.15 levonorgestrel. The VEP latencies were measured again after 4 months of oral contraceptive intake. 
Result: The result showed an increase in all the three latencies of VEP waveforms due to oral contraceptive intake. 
Although the increase in latencies were not significant (P>0.05). Conclusion: Hence it was concluded that VEP seems to 
be influenced by the female steroid hormones during the menstrual cycle and also due to oral intake in the form of 
contraceptives. 
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Introduction 

The influence of female sex hormones is not restricted 
to endocrine control of reproductive functions, but it 
extends to many regions of the central nervous system. 
Different sex hormones are known to exert their 
influences of the central nervous system in different 
ways. They are said to affect sexual differentiation of 
the brain, pattern and organization of neural circuits in 
different parts of the brain [1]. Cyclic production of 
female sex hormones in females has been linked to 
hyperkinetic movement disorders [2], odor detection 
thresholds [3-5], taste threshold [6] mood [7], activity 
of neurotransmitters [8], and also to convulsability [9-
10]. Estrogen along with other steroid hormones may 
have direct effects upon visual and auditory system and 
the pathways involved, they also indirectly influence 
the central processing and the blood flow through 
respected parts of the brain [11]. Being an anabolic  
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hormone decrease in estrogen is associated with 
decrease in metabolic rates [12] and thereby could 
influence the activity of neurotransmitters and the 
conduction time in the neural pathways [13-14]. 
Estrogen has been shown to modify the activity of 
GABA (Gama-aminobutyric acid) receptor leading to 
delayed synaptic conduction time [15]. 
 
Recent development in electrophysiological 
measurement techniques have made possible the 
recording of minute electrical activities arising from 
within the nervous system. Since the discovery of brain 
stem evoked potentials in 1970s [16-17], curiosity has 
continuously escalated, both in the audiological and 
visual neurological fields [18]. 
 
The Visual Evoked Potential (VEP) is a gross electrical 
response, which reflects the processing of visual 
message from the macular area of retina to the primary 
visual area 17, 18 and 19 of occipital cortex. It is 
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recorded by placing electrodes on the scalp at specific 
places. VEPs may be recorded by using either flash 
stimuli or pattern reversal stimuli (checks or stripes). 
The pattern reversal response is more sensitive to 
relatively small changes in visual acuity level as 
compared to the flash response as well as it is 
considered better in detecting defects and diseases of 
the optic pathway. Hence, the pattern reversal visual 
evoked potentials are more useful than the flash evoked 
potentials [19]. A normal VEP consists of a series of 
waveforms of opposite polarity. The negative waves are 
denoted as N and the positive ones as P. The time taken 
by any particular wave to appear is known as latency of 
that wave. Most commonly studied waveforms are N70, 
P100 and N135 [20]. Visual evoked potentials may be 
affected by many variables as age, sex, visual acuity 
and pupillary size etc. It has also shown to vary with the 
technique used in recording it for example size of 
checks, illumination and field size [21]. The gender 
differences in the evoked potentials can also be due to 
head size, skin thickness [22] or metabolic differences 
[23] apart from the effect of hormones [24]. 
 
Ovulatory women have significant cyclic fluctuation in 
their hormonal status during menstrual cycle. One more 
situation in which the female hormonal status varies is 
use of oral contraceptive pills. There are approximately 
400 million oral contraceptive pill users worldwide, 
most of them are in 19 - 30 year age group [25]. There 
are many studies which were designed to study the 

effect of oral contraceptive pill use on auditory brain 
stem evoked potentials [15, 25-26] but very less work 
has been done in relation to the VEPs. 

Aims and Objectives  

A prospective study has been designed to see the effect 
of oral contraceptive use on Visual Evoked Potentials 
with respect to different phases of the menstrual cycle.  

Materials and Methods 

The study was performed in the department of 
Obstetrics and Gynecology, KGMU, Lucknow, UP, 
India. The study was approved by the institutional 
ethical committee. All the participants gave their written 
consent to participate in the study. It was a prospective 
study with the objective to monitor the modifications in 
VEP during oral contraception. A total of 76 volunteers 
(mean age 25+4.9 years) attending the family planning 
OPD were registered in the study. The inclusion criteria 
also included a normal gynecological exam and normal 
duration of menstrual cycles (28.7 + 4.2 days). None of 
the participants had a history of oral contraceptive 
intake or of hormonal treatment of any type. Every 
participant was screened thoroughly to rule out any 
visual disturbance, and any physical or mental illness 
which could affect the test for example demyelinating 
diseases, optic or retinopathy. Any history of 
medication with drugs such as antidepressants, 
sedatives and antipsychotics was also excluded. 

 
Table-1: Clinical Characteristics of the Subjects 

Number of Subjects (n) 76 

Variables Mean SD 
Mean Age 25 years + 4.9 

Body Weight 52.35 kilograms + 5.21 

BMI (Kg/m2) 23.2 + 1.4 

Menstrual cycle duration 28.7 + 4.2 

The Visual Evoked Potentials were measured by NEUROPACK FOUR Model MEM- 4104K manufactured by Nihon 
Kohden Corporation. The subject was explained about the test to ensure full cooperation. Subjects were instructed to 
avoid use of hair spray or oil. The test was done in a dimly illuminated room with the subject seated in upright posture. 
The standard disc electrodes were placed after preparing the skin by abrading and degreasing. The recording electrode 
was placed at the occiput by using conducting jelly or electrode paste as per 10-20 international system of electrode 
placement [27]. The scalp reference electrode is placed 12 cm above the nasion, ear reference was also used as 
noncephalic reference. The grounding electrode was placed at vertex, with impedance below 5 Kohms. 200 epochs were 
averaged to ensure a clear potential recording. Potentials were recorded for both the eyes as they are considered to be 
separate anatomically and capable of giving different waveforms in the same individual. During the menstrual cycle each 
subject underwent testing twice, first during follicular phase (5-8 day), and during luteal phase (18-23 day). 
 
After taking a baseline recording of the VEPs of all the subjects they were prescribed with oral contraceptive pills 
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containing 0.03 milli gram ethinyl estradiol and 0.15 milli gram levonorgestrel. The second phase of VEP recording was 
performed during 4th month of oral contraceptive use. Each pill user was tested again twice in a cycle, at 7th and 21st days 
of pill intake. 

Results  

The visual evoked potentials were recorded from both the eyes of the subjects. The two eye wave latency averages were 
then used for statistical analysis. 
 
Table-2: latencies of N70, P100 and N135 waves of VEP during Follicular and luteal phases before and after Oral 
Contraceptive Pill use. 

N Mean N70 latency (ms) SD P value 
76 Follicular Phase (before) Follicular phase (after) Follicular Phase (before) Follicular phase 

(after) 
78.62 79.30 + 4.52 + 4.69 0.09 

Luteal Phase (before) Luteal Phase (after) Luteal Phase (before) Luteal Phase (after) P Value 

 78.63 79.26 + 4.7 + 4.64 0.07 

 Mean P 100 latency (ms) SD P value 
76 Follicular Phase (before) Follicular phase (after) Follicular Phase (before) Follicular phase 

(after) 
116.82 117.64 + 3.0183 + 2.75 0 .08 

Luteal Phase (before) Luteal Phase (after) Luteal Phase (before) Luteal Phase (after) P value 

113.45 113.88 + 2.13 + 2.11 0.07 

 Mean N 135 latency (ms) SD P value 
76 Follicular Phase (before) Follicular phase (after) Follicular Phase (before) Follicular phase 

(after) 
 

154.60 155.23 + 4.55 + 4.27 0.07 

Luteal Phase (before) Luteal Phase (after) Luteal Phase (before) Luteal Phase (after) P value 

157.31 157.81 + 4.06 + 3.86 0.051 

The latencies of the three important waveforms of the VEP N70, P100 and N135 have showed an increase in both the 
phases of menstrual cycle after the use of oral contraceptives, although the differences are not statistically significant. 

Discussion 

Our findings provide additional proof of the effect of 
ovarian sex hormones on the cognitive performance by 
modulating the neuronal circuits involved in visual 
pathways. There are no sufficient data available 
demonstrating the effect of contraceptive steroids on the 
latencies of VEP waveforms. A study with a very 
similar design than that of ours was done by comparing 
the auditory evoked potentials in women with and 
without oral contraceptive pills; it was revealed that the 
latency of potentials is more in pill users, although the 
differences were not statistically significant [28]. This is 
a similar finding as ours. A similar study designed to 
see the effect of oral contraceptive pills on Auditory 
Evoked Potentials and otoacoustic emissions (OAEs) 
showed a masculinizing effect on women taking 
contraceptive pills. This effect is contrary to the fact 
that both testosterone and estradiol levels are lower in  

 
 
pill taking women than in normally menstruating 
women [29].In a study Auditory Brain Stem Evoked 
Response was measured in postmenopausal women 
treated with hormone replacement therapy, it was seen 
that estrogen is responsible for decrease and 
progesterone is responsible for increase in the latencies 
of the waveforms [30]. One such study suggests that the 
temperature changes during the menstrual cycle might 
be responsible for the differences recorded in the VEP 
[28]. Some have suggested that the changes in sodium 
and potassium could be responsible for the changes in 
the conduction speed in the neural pathways or 
transmission speed at the synaptic junctions [12]. 
Estrogen has also been shown to influence the 
availability of acetylcholine at the synaptic terminals, 
which is used in many neuronal pathways [29]. The 
results of our study coincides with those of many other 
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workers, who have found no statistically significant 
changes in the latencies of the evoked potential in the 
different phase of menstrual cycle [3,30-31]. 
 
During the menstrual cycle the androgen levels also 
undergo cyclical fluctuation, free testosterone showing 
a peak in the middle of the cycle [32]. It could be a 
probable candidate involved in affecting the latencies of 
the evoked potentials. Studies have shown substantially 
low levels of free testosterone levels in the oral 
contraceptive pill users [33]. In pill users sex steroid 
binding globulin production in increased, which binds 
testosterone and its free levels decrease [34]. 
Progesterone metabolites are shown to have affinity for 
the GABA-A receptors, they modify the affinity of the 
receptor to GABA. The receptor increases the chloride 
conductance in the neuronal membrane thus 
hyperpolarising it. Estrogen is said to have opposite 
effects on neuronal excitability [35]. Estradiol has also 
shown to increase the activity of N-methyl-D-aspartate 
(NMDA) receptors thus increasing the activity of an 
excitatory neurotransmitter glutamate [36]. 
 
Our study has proved the existence of changes in the 
latencies of the VEP waveforms with the use of oral 
contraceptive pills in relation to the menstrual cycle 
phases. Further studies with wider subject base and 
more detailed measurements are required to uncover the 
true players responsible for such variations. 
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