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Reaction time (RT) is the correct and timely response to the stimulus. Reaction time is an

indirect index of processing capabilities of the central nervous system. Critical fusion frequency (CFF) is the

frequency at which an intermittent light stimulus appears to be completely steady to the observer.

Measurement of CFF is used as a test for fatigue of the central nervous system, cortical processing capacity

and level of cortical activity or arousal in a person. To find out changes in auditory and

visual reaction time and critical fusion frequency in various phases of menstrual cycle.

Present study was conducted on thirty healthy, regularly menstruating female subjects in the age

group of 18-25 years. The procedure was explained and three practice trials were given every time before

recording reaction time and CFF. In each subject, audiovisual reaction time and CFF recording was done on

1st or 2nd day of menstruation and referred to as menstrual phase, middle of proliferative phase (10th –12th

day) and middle of secretory phase (21st –23rd day) of menstrual cycle. The procedure was explained and

three practice trials were given every time before recording reaction time and CFF.

ANOVAwas applied for statistical analysis. The outcomes were presented as a mean ±SD and 'p' value of less

than 0.05 was considered as significant. Correlation of CFF with visual and auditory reaction time was found

out by coefficient of correlation. Our study indicates that there is no statistically

significant difference in auditory reaction time (ART), visual reaction time (VRT) and critical fusion

frequency (CFF) in different phases of menstrual cycle .There was a very weak positive correlation (as the

VRT and ART increases the CFF also increases) between the CFF with VRT and ART. Hence, phase of

menstrual cycle is unlikely to affect significantly the parameters of electrophysiological studies or athletic

training in females.

Audiovisual reaction time, critical fusion frequency, phases of menstrual cycle

INTRODUCTION

Reaction time (RT) is the correct and timely

response to the stimulus. It is brought about

by reflex mechanisms involving peripheral and

central mechanisms. Reaction time is an indirect

index of processing capabilities of the central

nervous system. It involves stimulus processing,

decision making and response programming.
[1]
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Reaction time is a simple and widely used method

to check sensory-motor coordination and

processing speed of central nervous system

(CNS). However it is affected by various factors

like age , gender, activity status of the individual.

Critical fusion frequency (CFF) is the

frequency at which an intermittent light stimulus

appears to be completely steady to the observer.

[2]

[3,4]
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CFF is used as a test for fatigue of the central

nervous system, cortical processing capacity and

level of cortical activity or arousal in a person.

There are some studies that show that there are

changes in ART and VRT during menstrual cycle.

et al observed that changes in ART and

VRT during different phases of menstrual cycle

could be due to changes in the levels of female sex

hormones, which in turn may lead to salt and water

retention.

Another study by Nene AS observed that

auditory reaction time was significantly increased

(P<0.05) in premenstrual phase and on the

expected day of ovulation. Thus fluctuating levels

of sex steroids across normal menstrual cycle affect

sensory motor association of an individual.

et al found that reaction time was

slightly impaired during the menstrual phase. The

results of the performance tests did not however

support the assumption that menstruation affects a

woman's mental work capacity.

However there are some studies that claim that

there is no change in reaction time and CFF duing

menstrual cycle. One such study is by

. He observed that the changes in

psychomotor performance were not specific for a

certain phase of the menstrual cycle.

The same conclusion was drawn by

Gortelmeyer R and Wiemann H with their

experiments on CFF. These equivocal results

have prompted us to carry out the current project.

1. To find out changes in auditory and visual

reaction time in various phases of menstrual

cycle.

[11]

[7]

[8]

[9]

[12]

[13]
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Gamberale F

Al-Nimer
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AIMSAND OBJECTIVES:

Stimuli presented at a higher rate than the CFF are

perceived as continuous stimuli. Measurement of

CFF is used as a test for fatigue of the central

nervous system, cortical processing capacity and

level of cortical activity or arousal in a person.

The menstrual cycle is the regular natural

changes that occur in the and that

make possible. The cycle is required for

the production of oocytes, and for the preparation

of the uterus for The menstrual cycle is

governed by hormonal changes. Each cycle can be

divided into three phases based on events in the

ovary (ovarian cycle) or in the uterus (uterine

cycle). The ovarian cycle consists of the

and whereas the

uterine cycle is divided into

proliferative phase, and secretory phase.

Ovarian steroids have widespread effects

throughout the brain regions involved in cognition.

Since menstrual cycle is associated with varying

levels of ovarian steroids, it was hypothesized that

reaction time and CFF could be altered across

normal menstrual cycle.

So any change in reaction time indicates

presence of a peripheral and/or central changes in

conduction or processing of stimulus.

James L. Fozard et al observed that correct and

timely response to the auditory and visual stimuli is

necessary in day to day life situation. It is brought

about by reflex mechanisms involving cerebral

cortex. Many studies concluded that RT increases

with age.

Critical fusion frequency (CFF) is the

frequency at which an intermittent light stimulus

appears to be completely steady to the observer.

According to Azcona, M. J. et al measurement of

[5,6]

[7,8]

[9]

[10]

uterus ovaries

pregnancy

pregnancy.

follicular

phase, ovulation, luteal phase

menstruation,
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2. To study changes in critical fusion frequency in

various phases of menstrual cycle.
3. To investigate the relationship between reaction

time and critical fusion frequency as a function

of phases of menstrual cycle.

Present study was conducted on thirty healthy,

regularly menstruating female subjects in the age

group of 18-25 years.

a) History of regular menstrual cycle of 28–30
days duration for at least last six months.

b) Normal visual and auditory function on
thorough clinical examination.

a) Irregular cycles
b) Gynecological problems
c) Oral contraceptive pills intake
d) Any other hormonal treatment
e) Subjects on steroids, psychotropic drugs,

anti-histaminics, antiepileptics
f) Subjects consuming alcohol or tobacco in any

form

For all the subjects, basic vital data i.e. name,

age and address was noted. History of tea, caffeine,

alcohol intake was also recorded. The tests were

carried out in a secluded room in sitting position

between 9:00 am to 10:00 am. The procedure was

explained and three practice trials were given every

time before recording reaction time and CFF. In

each subject, recording was done on 1st or 2nd day

of menstruation and referred to as menstrual phase,

middle of proliferative phase (10th –12th day) and

middle of secretory phase (21st –23rd day) of

menstrual cycle.

MATERIALAND METHODS

Inclusion Criteria:

Exclusion Criteria:

[8]

Auditory and visual reaction time was

measured by the audio-visual reaction time

apparatus manufactured by Vivek electronics

Bangalore (PC1000, software based instrument.

(Figure1). Software used is Audacity which is

freely available for research purpose. Here, subject

has to respond to the auditory and visual stimulus as

quickly as possible by pressing the switch. Best of

three measurements was considered as the subject's

auditory and visual reaction time respectively.

CFF apparatus (Vivek electronics Bangalore)

was also a portable software-based apparatus.

Software used was SweepGen which is available

free of cost for research purpose. Red LED of 5 mm

diameter was used against the white background as

a light source. It was kept at a distance of 30 cm

from the subject's eye at the eye level. Flicker

frequency was gradually increased by the rate of

1.5 Hz/sec. Subjects were instructed to raise the

finger when the light appears continuous. This

frequency at which light stimuli appeared

continuous was noted. Then the frequency of

stimulation was decreased and subjects were

instructed to raise the finger when the light

appeared flickering. The frequency at which flicker

appeared was noted. Mean of such six frequencies

was considered as CFF.

Figure1: Recording of visual reaction time

where (A) is onset of stimulus; (B) end of Response

by the subject. Distance between A and B is visual

reaction time in msec as marked at the bottom of the

screen.
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OBSERVATIONSAND RESULTS
Table 1: Mean, SD and 95% CI of the visual

reaction time among the study population

Table 2: Mean, SD and 95% CI of the auditory

reaction time among the study population

Table 3: Mean, SD and 95% CI of the CFF among

the study population

Table 1 shows the mean, standard deviation

and 95% confidence interval of the visual reaction

time among the study population. It is seen from the

table that the mean of VRT during proliferative,

secretory and menstrual phase were 0.208, 0.191

and 0.200 seconds respectively and there was no

statistical significant difference between the phases

of menstrual cycle (p=0.464).

Table 2 shows the mean, standard deviation

and 95% confidence interval of the auditory

reaction time among the study population. The

mean of the ART in the proliferative phase was

0.159 seconds and in the secretory and menstrual

phase it was 0.203 and 0.178 seconds respectively.

There was no statistical significant difference

between the phases of menstrual cycle for ART

(p=0.305).

Table 3 shows the mean, standard deviation

and 95% confidence interval of the critical fusion

frequency among the study population. The mean

of the critical fusion frequency among the various

phases of menstrual cycle was almost similar

(ranging between 29.36 – 29.61 Hz) and there was

no statistically significant difference between the

phases of the menstrual cycle (p=0.502).

Table 4 shows the correlation of critical fusion

frequency with visual and auditory reaction time

among the study population. It is seen from the

table that there was a very weak positive correlation

(as the VRT and ART increases the CFF also

increases) between the CFF with VRT and ART, as

the r value ranges between 0.1 and 0.3. This

correlation has been depicted in Fig.2

Table 4: Correlation of CFF with visual and

auditory reaction time

Fig 2: R value of visual and auditory reaction time

in correlation with CFF
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DISCUSSION

Reaction time (RT) is the correct and timely

response to the stimulus. It is brought about by

reflex mechanisms involving peripheral and central

mechanisms. Reaction time is an indirect index of

processing capabilities of the central nervous

system. It involves stimulus processing, decision

making and response programming

Reaction time is a simple and widely used

method to check sensory-motor coordination and

processing speed of central nervous system (CNS).

However it is affected by various factors like age,

gender, activity status of the individual.

Critical Fusion Frequency (CFF) is the

frequency at which an intermittent light stimulus

appears to be completely steady to the observer.

Stimuli presented at a higher rate than the CFF are

perceived as continuous stimuli. Measurement of

CFF is used as a test for fatigue of the central

nervous system, cortical processing capacity and

level of cortical activity or arousal in a person.

It has been claimed that RT and CFF are altered

in various phases of menstrual cycle. However

some other studies claim that there is no change in

RT and CFF in various phases of menstrual

cycle.

Whether these parameters are altered in

menstrual cycle assumes importance in various

situations. In neurological and behavioral

assessment of women RT is commonly used

parameter. hence if these parameters change

according to the phases of menstrual cycle, values

must be interpreted in light of these findings.

Reaction time forms an integral part of many

14

7,8

12,13

15

athletic performances. If indeed menstrual phases

affect the ART, VRT and CFF, this gives another

perspective for female athletes to prepare for their

training and competition schedule.

Also these readings can be useful to create a

database of reaction time and CFF in women which

can be used in future scientific and comparative

studies. This can also tell us whether future electro

physiological studies need to be more attentive to

the issue of menstrual phase when studying female

subjects or female patients.

In the present study, as shown in table 1 mean

of visual reaction time (VRT) during proliferative,

secretory and menstrual phase were 0.208, 0.191

and 0.200 seconds respectively and there was no

statistical significant difference between the phases

of menstrual cycle (p=0.464).

Table 2 shows that the mean of the ART in the

proliferative phase was 0.159 seconds and in the

secretory and menstrual phase it was 0.203 and

0.178 seconds respectively. There was no statistical

significant difference between the phases of

menstrual cycle forART (p=0.305).

As depicted in table 3 the mean of the critical

fusion frequency among the various phases of

menstrual cycle was almost similar (ranging

between 29.36 – 29.61 Hz) and there was no

statistical significant difference between the phases

of the menstrual cycle (p=0.502).

Table 4 shows the correlation of critical fusion

frequency with visual and auditory reaction time

among the study population. It is seen from the

table that there was a very weak positive correlation

(as the VRT and ART increases the CFF also

increases) between the CFF with VRT and ART, as

16

17
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the r value ranges between 0.1 and 0.3. This is

depicted in Fig.2
Our findings are in concurrence with the

studies that claim that there is no statistical

significant change in RT and CFF during various

phases of menstrual cycle. It has been postulated

that the hormonal changes; especially in the levels

of estrogen during menstrual cycle, lead to water

and salt retention. This leads to change in

conduction velocity of nerve fibers, resulting into

changes in ART, VRT as well as CFF. In the present

study subjects were in young age group (18 years to

25 years). Possibly in these subjects, water and salt

retention due to hormonal changes during

menstrual cycle was not significant. This may

explain the lack of differences in ART, VRT as well

as CFF in different phases of menstrual cycle.

Our study indicates that there is no statistically

significant difference in auditory reaction time

(ART), visual reaction time (VRT) and critical

fusion frequency (CFF) during the three phases of

menstrual cycle. Hence in neurological and

behavioral assessment of women as well as athletic

training in women, phase of menstrual cycle does

not remain a confounding factor.

Further studies with a diverse age group of

subjects and larger sample size may lead to

unequivocal results and throw more light on the

exact role of female sex hormones in affecting

various electrophysiological parameters and

mechanisms behind these changes.

12,13

CONCLUSION

SUGGESTIONS
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