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Abstract
Background: Last few decades have witnessed meditation to be a potential alternative therapy in medicine.
Many psychological and behavioural aspects of meditation help to understand the effects of meditation
qualitatively. Reaction time (RT) being one such measure estimates the response of central nervous system.
It serves as a simple non invasive method to measure level of alertness providing an efficiency index of
central nervous system processing. Method: Choice reaction time was used in the present investigation to
study the impact of meditation “Dialogue with the Body” on 45 young healthy volunteers who practised the
technique regularly for 12 weeks. The auditory and visual RT was measured at the intervals of 45 days and
90 days using RT analyser and data analysis was done using SPSS. Results: Repeated ANOVA measures
and least square difference comparison were used for analysis. The results obtained show significant
difference (p<0.05) in both auditory and visual reaction time after 45 and 90 days of practising meditation.
Conclusion: RT was reduced due to regular practice of meditation and alertness increased post meditation.

Introduction
Certain techniques of meditation like mindfulness
meditation have been found to bring about various
positive psychological effects, including increased
subjective well-being, reduced psychological
symptoms, emotional reactivity, and improved
behavioural regulation (1). Even short term meditation
evokes brain activity (2). Many perceptual and
cognition abilities are associated with meditation (3).
Reaction time (RT) being one such measure of
sensory motor association, is the elapsed time
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between the presentation of a stimulus of any
modalities of sensory input (visual, auditory, pain,
touch or temperature) and subsequent behavioural
response measured typically by a button press, an
eye moment, a vocal response, or some other
observable behaviour (4). RT provides an indirect
index of the processing capability of central nervous
system, concentration and cognitive skills with well
proven diagnostic validity (5). In psychometric
physiology, it is considered to be an index of speed
processing (6). RT has been used in certain studies
to study the effect of meditation and similar such
relaxation techniques like yoga and breathing.
According to a study conducted by Robert Shaw et
al in 1971, subjects practising the Transcendental
Meditation technique had faster reactions than those
not practising the technique. Practising meditation
not only improved their performance but also reduced
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stress (7). In another study done by Prashant Kaul
et al in 2010 meditation provided a short-term
performance improvement in terms of enhanced
psychomotor vigilance even in novice meditators (8).
Techniques of meditation like the Dhammakaya
Buddhist meditation when practised produced
biochemical and physiological changes and reduced
the RT (9). Regular practice of meditation is linked
with increased thickness in a subset of cortical
regions associated with somato-sensory, auditory,
visual, and interoceptive processing (10). Meditation
is associated with more efficient and flexible visual
perceptual processing and also with improved visual
attention processing (11). Changes linked with the
active meditation state were noted in the frontal lobe.
This area is involved with the focus of attention. The
right anterior insula is associated with bodily
attention and raised visceral awareness. Increased
thickness in this region is associated with increased
capacity for awareness. The right hemisphere is
essential for sustaining attention, which is a centre
for insight meditation (10). Long-term meditation
practice is linked with modified resting
electroencephalogram patterns, indicative of longlasting alterations in brain activity (12). Meditation
reflects cognitive brain functions such as sequential
information processing, stimulus discrimination, and
short-term memory. Not only meditation but also
several other interventions like yoga, and breathing
techniques cause a decrease in the reaction time of
the subjects. Significant effect of Pranadharna was
found on reaction time of right hand. On the other
hand, significant effect of Sahaja Yoga Meditation
and Pranadharna was found on reaction time of left
hand (13). Study done by Malathi and Parulkar
showed significant reduction in auditory reaction time
(ART) values after practising yoga (14). Yoga can
improve the reaction time which is helpful in
surgeons, sportsmen and skilled workers (15). Thus,
a combined practice of asana, breathing exercises,
meditation & relaxation in a sequence is the best
available resource to meet the present day needs
of society for stress management and improved
performance (16).
The present paper aims to understand the influence
of meditation on visual reaction time (VRT) and (ART)
in young healthy volunteers. The meditation technique
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“Dialogue with the body” was practised by the
volunteers for a period of three months and the
correlation between meditation and reaction time has
been determined.

Methods
The study was carried out on 45 young healthy
subjects (43 males and 2 females) in the age group
16-24 years for a period of 12 weeks daily for 20
minutes. (Ethic approval was obtained from ethical
committee and institutional review board of Haffkines
Institute for Training, Research & Testing, and Ref.
No. HITRT/IEC/01/2015) Informed, written, witnessed
consent was taken from all the subjects. Prior to
the study volunteers were examined for general
physical, mental health and the clinical history details
were taken through a standard Performa and
questionnaire by a medical professional. These
subjects were chosen on the basis of inclusion criteria
of subjects with normal hearing & sighted vision, no
medical or surgical illness. The study was conducted
at Manashakti Research Centre, Lonavla,
Maharashtra, India. All the subjects were students
resided at Manashakti Research Centre under various
schemes of earn and learn. These volunteers
belonged to the average socio-economic group. The
volunteers were trained to practise meditation
(Dialogue with the body) regularly for a period of 12
weeks daily for 20 minutes. “Dialogue with the body”
is a focused attention technique proposed by Swami
Vijnananand in 1982 (17). It involves continuous
sustained attention on a guided meditation audio
“Dialogue with the body.” In this meditation, one has
to focus on the six chakras (plexus) of the body
while listening to the audio which is a form of
Kundalini meditation (18, 19). This audio compact
disc (CD) has to be listened in the language which
is understood by the subject. Subject has to sit in
a comfortable position on a chair or on floor with
closed eyes and listen to the audio by the means of
a head phone.
RT was measured using the choice reaction time at
baseline, 45 day and 90 day interval. It was measured
by multi-choice reaction apparatus with different type
of sound (sound of a click, sound of buzzer) &
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different type of light (green bulb, red bulb), that
were given to the participants and in form of
response, they had to press the button related to it.
Multi-choice reaction apparatus displays time of
response in milliseconds on its screen digitally which
were recorded as per the response of the subject.
An average of the 10 readings of each left and right
visual and auditory reaction time was recorded. The
testing procedures were quite simple, non-invasive
and harmless from subject’s point of view.
Measurements were taken - 2 h after a light breakfast
and 10 min rest and instructions in the laboratory.
All the tests were performed while the subject was
sitting comfortably in a chair.
Data analysis:

Data analysis was done using Statistical Package
for Social Sciences (SPSS 15.0) in which One-way
repeated measure analysis of variance (ANOVA) was
performed for comparing 3 intervals when the readings
were taken i.e. day 1, day 45 and day 90. Repeated
measure ANOVA was used as same group of
participants were assessed at different intervals.
ANOVA was interpreted using the multivariate test
typically reporting values for Wilks Lambda to test
whether there are any significant differences between
the different intervals. One way repeated ANOVA is
thereby used when each subject is exposed to two
or more different conditions or measured on same
continuous scale on three or more occasions. (SPSS
Survival manual)
Paired-sample t-test was used for comparing scores
before and after the meditation intervention for the
same participants. Paired sample t test is used when
only one group of subjects is present and data is
collected under different occasions. This test is used
specifically for the pre-test / post-test experimental
designs.
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recordings of the subjects practising the meditation
technique “Dialogue with the Body” were taken at
various intervals of 45 day and 90 day. Table I depicts
the results of one way repeated ANOVA (Multivariate
Wilk’s lambda test) done using SPSS.
Present study was performed for comparison between
the intervals of Day 1 with Day 45 and Day 90 using
the LSD – Least Square Difference test and it was
observed that day 1 significantly differs from day 45
and day 90 (Table I).
The left visual RT was found to be significantly
decreased at day 45 by 19% and day 90 by 20%
while the right reaction time was found to be
significantly decreased at day 45 by 14% and day
90 by 19% (Table II, Fig. 1)
The left auditory RT was found to be significantly
TABLE I : Multivariate tests Wilks’ lambda.
Value

F

Hypothesis df

Error df

Sig.

Visual
Left

.734

7.807

2.000

43.000

0.001*

Visual
Right

.585

15.232

2.000

43.000

<0.001*

Audio
Left

.626

12.826

2.000

43.000

<0.001*

Audio
Right

.464

24.856

2.000

43.000

<0.001*

(*) p value significane <0.05
One way repeated ANNOVA measures of the visual and
auditory reaction time.

TABLE II : Pairwise comparison.
Standard
error

Significance

Visual Left

Day 1–Day 45
Day 1–Day 90

.107
.114

.028
.029

<0.001*
<0.001*

Visual Right

Day 1–Day 45
Day 1–Day 90

.084
.112

.022
.020

<0.001*
<0.001*

Audio Left

Day 1–Day 45
Day 1–Day 90

.181
.207

.042
.041

<0.001*
<0.001*

Audio Right

Day 1–Day 45
Day 1–Day 90

.189
.234

.033
.034

<0.001*
<0.001*

Results
The audio and visual RT of 45 young and healthy
volunteers who were mentally and physically fit as
certified by medical professional was measured; all
the subjects were students who resided at
Manashakti Research Centre. The ART and VRT

Mean
difference

(*) p value significane <0.05
Least square difference test for comparison between
day 1 with day 45 and day 90 readings.
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Fig. 2 :
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Depicts the change in visual reaction time at various intervals of practising meditation.

Depicts the change in auditory reaction time at various intervals of practising meditation.

decreased at day 45 by 22% and day 90 by 25%
while the right auditory reaction time was found to
be significantly decreased at day 45 by 24% and
day 90 by 30% (Table II, Fig. 2).

Discussion
In the present study we have used the meditation
technique “Dialogue with the body” as an intervention
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to study the effects of meditation on physiology.
This technique was put forth by Swami Vijnananand.
Swami Vijnananand has used the technique known
as Kundalini (chakra) meditation (20) to induce a
relaxed but awake state of mind. References to
Kundalini in the literature can be traced back to the
Upanishads (Hindu sacred treatises), the
commentaries on the Vedas (the sacred scriptures
of the Hindus), written more than 2000 years ago
(21). Kundalini yoga meditation techniques were
found to be specific for treating anxiety, fatigue,
stimulating the immune system for treating solid
tumours, expanding and integrating the mind,
developing a comprehensive, comparative and
intuitive mind, and one for regenerating the
central nervous system (18). The audio consists
of Kundalini mediation in the form of Chakra
meditation (22) in which a journey of meditation
starts from the Muladhar Chakra up to the Ajna
Chakra inducing a thought of relaxation in every
chakra, plexus innervating the entire human body.
The changes are measured in terms of the reaction
time.
Reaction time is found to be altered by a number of
factors both physiological and pharmacological (23,
24). In our study we measured the visual and audio
RT at intervals 45 day and 90 day. It revealed that
there is a gradual decrease in the reaction time.
This decrease was found to be more at 45 day interval
than 90 day interval. RT determines alertness of the
person (25) whereas prolonged reaction time denotes
decreased performance (26). In our study a significant
decrease in reaction time was found with the regular
practice of meditation. These results are consistent
with the results of Mark Hardesty 1972 which showed
transcendental meditation decreased the reaction
time (27), also R. Sudsuang 1991 showed practising
Buddhist meditation reduced the reaction time of the
subjects suggesting increased alertness (9). ART
and VRT are thereby good indicators of sensory motor
coordination and performance of an individual (28).
Brown et al (29, 30) conducted experiments on visual
sensitivity reported significant improvement in visual
sensitivity post meditation. Moreover, studies also
reported that practising meditation increased visual
imagery abilities (31), enhanced attentive ability (32)
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and reduction of perceptual noise (33), increased
reaction time (34), and enhanced perceptual motor
speed (35). Our study also shows that ART is faster
than VRT. The results obtained are in parallel with
the research done by Pain and Hibbs, (36) shows
that simple ART has the fastest RT for any given
stimulus. Also study done by Kemp (37) show that
an auditory stimulus reaches the cortex faster than
the visual stimulus; the ART is faster than the VRT.
Shelton and Kumar (38) also stated that simple RT
is faster for auditory stimuli compared with visual
stimuli and auditory stimuli has the fastest
conduction time to the motor cortex along with fast
processing time in the auditory cortex. Hence our
study further supports the evidence that ART is faster
than VRT in young healthy volunteers who practise
meditation.
The need of the hour is holistic health. Health as
defined by WHO encompasses not only physical but
also mental & social well being. The paradigm has
now shifted from curative to preventive measures.
Anand has stated that “The ultimate aim of medical
sciences is the attainment of optimum physical
& mental health for the individual. The ultimate
aim of meditation techniques is also to achieve
holistic health beginning with a peaceful mind
(39). The study was conducted on 45 young
healthy volunteers on testing with ANOVA revealed
that significant reduction in auditory reaction
time (ART) & visual reaction time (VRT) after
practising the meditation “Dialogue with the Body”
for 3 months. It thus serves as a mental activity
which increases the alertness of a volunteer by
affecting the physiology.
Conclusions

The current study investigated the effect of meditation
on the VRT and ART in young volunteers. Practising
meditation technique “Dialogue with the body” for a
given period of time generates significantly shorter
reaction time thereby enhancing the efficiency of the
central nervous system to a certain extent. ART
obtained was shorter than the VRT. Reduction in
reaction time indicates an increase in the alertness
of the volunteers practising meditation.
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