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Abstract                                                        

The hormonal changes that occur during premenstrual phase have been implicated as a causative 
factor for many psychological and physical symptoms. The present study was carried out to 

determine if there is any alteration of simple      auditory reaction time in pre and postmenstrual 
phase. As reaction time is an indirect index of processing capability of nervous system. In this 
study auditory reaction time (ART) of 70 female medical students was recorded in pre and 

postmenstrual phase.   The results were compared using paired  t   test and it showed there is 
statistically significant increase in ART in premenstrual phase as compared to postmenstrual 

phase. Thus ovarian hormonal fluctuation across menstrual cycle affects sensorimotor association 
by modulating neurotransmitter. 
Key Words: Auditory  reaction time , Ovarian hormones, Premenstrual phase ,Postmenstrual 

phase 

INTRODUCTION  

Menstruation is a physiological process in which 

there is cyclical bleeding per vaginum in females 

during  reproductive  age .This is  due   to     cyclical  

 

production of estrogens and progesterone by ovaries 

with associated changes in endometrium of uterus. 

In proliferative phase of menstrual cycle estrogen 
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levels are high and in secretory phase, progesterone 

level is high as compared to estrogens. Proliferative 

phase of endometrial cycle corresponds to follicular 

phase of ovarian cycle and secretory phase 

corresponds to luteal phase of ovarian cycle. 75% of 

women suffer from mild to moderate physical and 

psychological disturbances 7 to 10 days before 

menstruation. These are food cravings nervousness 

depression, irritability, anger, mood swings, 

confusion, forgetfulness, dizziness and headache. 

Other symptoms  are abdominal bloating, breast 

tenderness, nausea, diarrhea and constipation.  Exact 

etiology of these premenstrual symptoms not 

known. This could be due to fluctuation in steroid 

hormones during menstrual cycle [1]. The marked 

central nervous system symptomatology in 

premenstrual phase, raised curiosity to assess its 

state in menstrual phases. The simple noninvasive 

method is assessing reaction time in premenstrual 

and postmenstrual phase with the help of an 

electronic instrument. Reaction time (RT) is the 

time interval between onset of stimulus and the 

initiation of response under the condition that the 

subject has been instructed to respond. It gives an 

idea about time taken for processing in central 

nervous system. It is a measure of sensorimotor 

association and performance of an individual [2] 

MATERIAL AND METHODS                  

The study was conducted in the Department of 

Physiology of medical college in Pimpri Pune. A 

total of seventy female subjects were selected from 

first MBBS and BPTh batch on the basis of clinical 

history. The approval of medical ethics committee 

and informed consent from subject was obtained to 

conduct the study. Female student of age group 

18—21 years with regular menstrual cycle and 

normal auditory acuity checked by Rinnes and 

Weber test were selected. 

Subjects with irregular menstrual cycle, heavy or 

scanty menstrual loss, history of having 

premenstrual distressing symptoms, undertaking 

hormonal treatment, history of any addictions, ear 

surgery were excluded .Subjects were oriented 

about calculation of pre and post menstrual phase.  

 

First day of bleeding per vaginum is considered as 

first day of cycle. Postmenstrual phase was 

considered as 7 th to 10 th day of menstrual cycle 

.Premenstrual phase was considered as 21  st to 25 th 

day of menstrual cycle. ART was recorded with 

reaction time instrument by Unitech instrument 

Nigdi, Pune .It has a range of one second to 1/10 th 

milliseconds and accuracy of ± 1/10 th milliseconds. 

Reaction time was measured in a quiet, closed, well 

illuminated room. Subject was instructed to release 

microswitch as soon as there was a beep of 1kHz 

through speaker unit. With release of microswitch 

beep stops and display unit of instrument shows 

ART in milliseconds. Adequate trials were given to 

the subject on instrument. Minimum seven readings 

were taken and final reading was selected by taking 

median of obtained values. 
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DATA ANALYSIS 

Statistical analysis of data is done by Students 

paired ‘ t ’test. Observations were expressed in 

terms of mean and its standard deviation. The level 

of significance is expressed in terms of p value .The 

p value ˂  0.05 is considered   as   significant 

RESULT 

          Table: 1   Auditory Reaction Time (ART) in Premenstrual Phase and Postmenstrual Phase 

                                

                                      n= number of subjects          HS=Highly Significant 

 

DISCUSSION 

Auditory reaction time (ART) is increased in 

premenstrual phase as compared to postmenstrual 

phase. This result is similar to previous studies.[3 – 

6]. Previous studies also reported slight but not 

significant decibel hearing loss in premenstrual 

phase and there is also increase in visual reaction 

time[3,4]  It has been observed that female had 

longer reaction time as compared to males [7 ]. 

Study by S.das attributed these changes to 

fluctuating levels of estrogens and progesterone 

across menstrual cycle. These hormones may be 

modulating neurotransmitter which is mainly  

 

 

 

affecting central processing in central nervous 

system and sensory motor association [3] . 

Neurophysiological studies have shown that brain 

region involved in affective state as well as in 

cognition are widely affected by ovarian hormones 

estrogen and progesterone.[8] .    

Study of auditory evoked responses by Yadav A et 

al showed trend of increase in peak latencies of 

auditory brainstem response waves in estrogen peak 

midcycle. While decrease in latencies in 

progesterone peak in midluteal phase. Smallest 

latencies of all waves occurred during menstruation. 

 

 

 

 

 

No Parameter n Age 

Mean±SD 

Premenstrual 

Phase 

Mean± SD 

Postmenstrual 

Phase 

Mean ±SD 

p 

Value 

Remarks 

1 ART msec 70 19±0.8 228.36 ±33.17 201.41± 20.83 <0.001 HS 
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This imply withdrawal of sex hormones improves 

hearing threshold[9]. Sandeep kaur et al also 

reported increased peak latencies of brain stem 

responses during proliferative phase which is 

estrogen dominant and decrease latencies of waves 

in secretory phase which is progesterone dominant .  

Auditory brainstem response represent volume 

conducted electrical activity from auditory nerve to 

inferior colliculus in midbrain. Longer latencies of 

waves indicate delayed conduction. Thus ovarian 

hormones affects conduction in central auditory 

pathway.[10] .It was concluded by Cox J  that 

middle ear pressure was significantly  higher during 

premenstrual phase which was of sufficient 

magnitude to alter Eustachian tube function[11]. 

Various auditory function tests carried by Al mana 

D revealed that there was alteration in auditory 

function during normal menstrual cycle [12].One 

hypothesis to explain these effects is that estrogen 

and progesterone modulate the secretion of GABA 

in auditory pathway. Estrogen may enhance 

inhibitory effects of GABA which decreases 

acetylcholine release in auditory pathway. Auditory 

evoked potential studies concluded that variation in 

ovarian hormones during menstrual cycle affect 

central auditory neural conduction.[13].  

Study of Smith et al showed that systemic or local 

application of progesterone significantly enhanced 

inhibitory responses of purkinje cells of cerebellum 

to GABA and suppressed glutamate excitation.[14]. 

Transmagnetic stimulation studies  also showed 

more cortical inhibition in luteal phase of menstrual 

cycle which is dominated by progesterone 

[15].Animal study by Bitran demonstrated that 

progesterone induced anxiolytic response was 

highly correlated with an increased levels of its 

metabolite pregnenolone in blood and brain .It was 

associated with facilitations of GABA stimulated 

Cl- influx in cortical synaptic neurons.[16].Estrogen 

may enhance  the inhibitory effect of GABA by 

stimulating its secretion there by delays the 

conduction of impulses. Progesterone may decrease 

the sensitivity of neurons [10] .  Bovine 

adrenochromaffin cell study by Callachan et al 

stated that progesterone metabolite potentiate action 

of GABA and directly activate GABA-A 

receptors.[17]. It is reported that there is estrogen 

induced up regulation of GABA receptors in 

nervous tissues of rodents.[18]  

 

CONCLUSION 

Thus we concluded that auditory reaction time is 

prolonged in premenstrual phase as compared to 

postmenstrual phase. This indicates delay in central 

processing and sensorimotor association. This may 

be due to fluctuation of ovarian hormones during 

menstrual cycle, affecting auditory processing by 

enhancing the inhibitory effect of neurotransmitter 

GABA. Higher levels of progesterone than estrogen 

during premenstrual phase (Luteal or Secretory 

phase) predominantly affecting neuronal excitability 

and delaying  its conduction through its metabolite 

pregnenolone .Estrogen might be potentiating the 

progesterone effect.  
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LIMITATIONS 

This study can be authenticated furthermore by 

correlating our results with those of hormonal  

 

assays which however remains the limitation of this 

study
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