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Abstract

Background. Auditory and visual reaction time refers to the duration between the introduction of a sound or light
and the onset of a response. It is an important aspect of human behaviour, influencing performance in various
activities ranging from daily tasks to sports and emergency situations.

Objectives. The purpose of this study was to investigate reaction time (auditory and visual) as a component of skill-
related fitness between male college students practicing yoga and those who do not.

Materials and methods. A total of forty male college-going students (N = 40) were randomly selected to participate
in this study. Out of the total, twenty participants (n = 20) were dedicated yoga practitioners actively involved in
district and state-level yoga competitions. The remaining twenty individuals (n = 20) followed a sedentary lifestyle
and were not involved in yoga practices. The subjects’ ages ranged from 17 to 25 years, encompassing a cohort of
young adults. The data pertaining to visual reaction time (VRT) and auditory reaction time (ART) was collected
using an audio-visual reaction timer. Each participant performed the task thrice, and the mean score was used to
indicate the experimental reaction time in milliseconds (ms). Descriptive statistics and the independent samples
t-test were subsequently conducted to evaluate the significance level, with a predetermined threshold set at p < 0.05.
Results. The results showed that the comparison between VRT and ART of yoga and non-yoga practitioners revealed
that for yoga practitioners, t = 2.91, and p < 0.006, whereas for non-yoga practitioners, tsg = 3.55, and p < 0.001.
Regarding VRT between yogic and non-yogic practitioners, tsg = 1.99, and p > 0.054, and for ART between yogic
and non-yogic practitioners, tsg = 2.12, and p < 0.041.

Conclusions. The findings suggest that both yogic and non-yogic practitioners demonstrated significantly lower level
of ART compared to VRT. Further results indicate that hand speed in terms of VRT is nearly identical between yogic
and non-yogic practitioners, but the ART of yogic practitioners was observed to be faster than that of non-yogic
practitioners. Yoga has been associated with various physical and mental health benefits, and studies suggest that it
may have a positive impact on reaction times.

Keywords: simple reaction time, visual reaction time, auditory reaction time, yogic practitioner, non-yogic
practitioner.

Introduction In various fields such as psychology, sports training, and
physiology, reaction time is measured to assess how quickly
an individual can respond to a specific stimulus. It is a crucial
parameter in understanding cognitive and motor skills, as
well as the efficiency of sensory and neural processes. The

Reaction time refers to the period between the
presentation of a stimulus and the initiation of a response.
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al., 2014). This assessment of how quickly information
is processed in the center and how well-coordinated
movements are in the periphery relies on the nervous
system’s ability to detect stimuli. Neurons send signals to the
brain and spinal cord before directing actions to the hands
and fingers through motor neurons to execute a suitable
response. Reaction time indicates how quickly an organism
responds to particular stimuli and is affected by factors like
age, gender, handedness, visual concentration, practice,
fatigue, fasting, breathing rhythms, personality traits,
physical activity, and cognitive capabilities (Jain et al., 2015).
In the context of events, reaction time pertains to the ability
to swiftly and effectively respond to stimuli such as sound or
light, demonstrating quick and suitable posture and control
(Reza et al., 2018; Singh & Singh, 2024). Auditory and visual
reaction time, vital in this context, denotes the time interval
from the introduction of a sound or light stimulus to the
commencement of the corresponding response.

Reaction time is a key component in the skill-related
aspects of physical fitness, distinct from agility but holding
unique significance within the spectrum of physical fitness
components. It plays a significant role in various sporting
scenarios, with experienced players in soccer demonstrating
quicker reaction times compared to their less-experienced
counterparts (Theofilou et al., 2022). In sports like basketball,
and tennis, rapid reaction times are crucial for adapting
promptly to opponents’ movements or shots (Bourgase,
2009; Debrousse, 2023). In cricket, for instance, a swift
reaction to an edge results in a skillful slip catch. Reaction
time is particularly indicative of sprinting ability, where
a quick response to the starting signal can significantly
impact the outcome of a close race (Jackson, 2017). Athletes
dedicate years to training, aiming to enhance reaction time
as milliseconds can be the game-changer between victory
and missed opportunities. Improving reaction time can
lead to heightened on-court efficiency, swifter responses to
stimuli, and a decreased likelihood of injuries (Debrousse,
2023). In various activities, spanning from everyday tasks
to engagements in sports and emergency situations, optimal
performance is associated with improved reaction time in
specific situations.

Dutch physiologist Franciscus C. Donders led the way
in measuring reaction time in a lab, challenging the prior
belief before 1865 that mental processes were too rapid to be
measured. Donders (1868), found it intriguing to quantify
the duration of fundamental mental processes. The emphasis
on precise measurement of reaction time laid the foundation
for contemporary psychological experiments, influencing
research methodologies to this day (Vinupradha, 2016).
The length of cognitive processes is frequently measured
in experimental psychology using reaction time (Yadav
et al., 2013). Within the realm of cognitive psychology,
reaction time serves as a metric for assessing the duration
it takes an individual to process information. It has been
demonstrated that pharmacological and physiological
variables affect reaction time (Mohan et al., 1984; Malathi et
al., 1990). According to Annett (1981), the left hemisphere
governs motor function in the right hand, while the right
hemisphere regulates motor function in the left hand.
The mind serves as the motivating factor for actions, as it
commands and directs the movements of the limbs in the
human body (Rahman & Islam, 2021a). Despite this, the

majority of hand patterns are still right-handed, accounting
for around 90% of the human population (Scharoun &
Bryden, 2014). Researcher has looked into three different
kinds of reaction time: simple, recognition, and choice
reaction time (Luce, 2008). For assessing routine reaction
time in humans, the practicality of utilizing visual, auditory,
and tactile neural pathways has been identified (Godlove et
al.,, 2014; Jain et al., 2015).

The holistic approach of yogic practices, as defined
by Patanjali, integrates the mastery of the mind and the
regulation of stress in individuals (Sonwane & Mishra,
2016). This ancient discipline covers a range of techniques
like asana, pranayama, and meditation, all aimed at syncing
up your mind and body for optimal harmony (Bagya et
al., 2018; Kuppusamy et al., 2017). Through practices like
meditation, individuals cultivate mindfulness and awareness,
reducing distractions and enhancing their ability to perceive
stimuli promptly. Regular participation in yoga leads to
improvements in mental well-being, central nervous system
processing, and sensorimotor performance (Kuppusamy et
al.,2020). The mindful movement, breath control, and mental
concentration in yoga positively influence reaction time
and overall skill-related fitness. Research shows that yoga
enhances sensory-motor conduction velocity, information
processing, and concentration, resulting in decreased visual
and auditory reaction times (Madanmohan et al., 1992;
Madanmohan et al., 2012; Andreou, 2017). The practice of
yoga reduces mental fatiguability and increases performance
quotient by improving arousal and concentration (Andreou,
2017). Pranayama techniques contribute to heightened
concentration and alertness, crucial for faster reactions, as
seen in Bhramari pranayama improving cognitive function
(Kuppusamy et al., 2020). Yoga poses not only improve
coordination and balance but also body awareness and
flexibility. It can increase a player’s mental and physical
relaxation, promote the development of body awareness
(Rahman & Islam, 2020), and provide quick responses to
external stimuli. Mountain Pose and Warrior I, emphasizing
attention to breath, posture, and alignment, contribute to
this awareness (Kulkarni, 2023). Visualization techniques
and sensory awareness exercises condition the mind and
body to react swiftly. Neuroplastic changes induced by yoga
lead to improved body awareness, heightened attention,
and enhanced present-moment awareness (Castro, 2020).
Additionally, the decrease in stress, anxiety, and depression
observed after hatha yoga practice optimizes brain function,
enhancing cognitive processing and reaction times (Shohani
et al.,, 2018). Practitioners employ concentration techniques
during yoga poses, enhancing attentiveness and decreasing
reaction time, which holds significance in activities
requiring quick responses, such as sports. Thus, the interplay
of mindfulness, breath control, and physical postures in yoga
creates a holistic foundation for improving reaction time and
overall skill-related fitness. Utilizing yogic interventions like
integrated yoga, meditation, and pranayama can enhance
brain wave activity and cognition, offering an alternative
medicine approach to boost performance in games and
sports (De & Mondal, 2020; Islam, 2021).

Yoga can have positive effects on cognitive functions,
including attention, concentration, and overall mental
well-being. Understanding the potential effects of yoga on
auditory and visual response time may contribute valuable
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insight into the broader cognitive benefits associated with
yoga practice. By comparing the reaction times of yogic and
non-yogic practitioners, the study seeks to provide empirical
evidence of how yoga may or may not affect sensory-motor
responses. Therefore, the research aims to explore and
examine thoroughly whether individuals engaged in yoga
practice exhibit differences in auditory and visual reaction
times compared to those who do not practice yoga.

Materials and Methods

Selection of Subjects

A cohort of forty (n = 40) male college-going students
from the University of Delhi were selected at random to
partake in this study. Among them, twenty individuals
(n = 20) were yoga practitioners at the Indira Gandhi
Institute of Physical Education and Sports Sciences
(IGIPESS), actively participating in district and state-level
yoga competitions. The remaining twenty participants
(n = 20) were non-yogic practitioners from the School
of Open Learning (SOL) and led a sedentary lifestyle.
The subjects’ ages ranged from 17 to 25, and the data was
gathered at the yoga lab of IGIPESS, University of Delhi,
India. All participants had normal vision, were free from
acute or chronic illnesses and medication use, and abstained
from smoking or alcohol consumption during the tests.
These undergraduate students volunteered for the study, and
it’s noteworthy that all participants were right-handed.

Table 1. The characteristics of the Participants (Mean + SD)

. Yogic Practitioner Non-. Y.oglc
Variables (n=20) Practitioner
B (n=20)
Age (yr) 21.80 £ 2.16 22,50 + 1.55
Weight (kg) 59.60 + 5.67 64.00 + 4.74
Height (m) 1.67 £ 0.05 1.69 + 0.06
BMI (kg/m?) 21.86 £ 1.79 22.70 £ 1.84
Instrument and Tools

The study utilized the Medisystems audio-visual reaction
(AVR) timer in India, which is ISO 9001:2015 (QMS)
certified. This timer comes with dual functionality, catering
to both the researcher and the subject. Each side has four
switches and four lights. The switches on the researcher’s side
control the lights, while those on the subject’s side are used
to turn off the lights. Additionally, there is a mode featuring
four different melodies or tones. The researcher initiates a
sound, and the subject’s task is to promptly turn it off in the
shortest time possible. This setup allows the researcher to
assess reaction times using both visual and auditory stimuli.
The reaction time of the subject, measured in milliseconds,
is considered indicative of their performance (Medi Systems
India, n.d.).

Test Administration

The Audio-Visual Reaction (AVR) timer was placed
on a table, with subjects comfortably seated in chairs. ART

and VRT were quantified in a serene, acoustically controlled
environment to optimize focus and eliminate distractions.
The reaction time task was conducted between 9 am and
noon, an hour after a light breakfast, to maintain consistent
conditions. Participants maintained contact between
their right index finger and the AVR timer switch while
performing tasks. Visual reaction time (VRT) was assessed in
response to illuminated lights, while auditory reaction time
(ART) was gauged through reactions to low- and medium-
pitched sounds. The test administrator, seated across from
the subject, controlled the AVR machine, creating lights or
sounds of the same amplitude. The AVR timer’s LCD display
showed reaction time in milliseconds. Each subject repeated
the task three times, and the average score represented the
experimental reaction time.

Statistical Analysis

After subjecting the data to Levene’s test, the researchers
confirmed a normal distribution. Statistical analysis involves
calculating descriptive statistics, such as the mean and
standard deviation (SD). An independent t-test was then
performed to determine the significance level, using a pre-
established threshold of p < 0.05.

Results

Table 2 descriptive analysis of reaction times among
yogic and non-yogic groups revealed notable differences. In
the yogic group, the mean and SD of VRT were 18.50+1.72,
while the ART was 17.20£1.02. On the other hand, the non-
yogic group exhibited a higher mean VRT of 19.65+1.93,
with a mean ART of 17.90£1.07.

Table 2. Descriptive statistics of reaction time for yogic and
non-yogic practitioners

Descriptive
Groups and Parameters o Std. Std. Err.
ean (ms) Deviation Mean

VRT 18.50 1.72 0.38
Yogic

ART 17.20 1.02 0.23

VRT 19.65 1.93 0.43
Non-Yogic

ART 17.90 1.07 0.24

Yogic 18.50 1.72 0.38
VRT

Non-Yogic 19.65 1.93 0.43

Yogic 17.20 1.02 0.23
ART

Non-Yogic 17.90 1.07 0.24

In Table 3, the comparison between VRT and ART
of yoga and non-yoga practitioners reveals that for yoga
practitioners, tsg = 2.91 and p = 0.006 (2-tailed). Similarly,
for non-yogic practitioners, tsgs = 3.55 and p = 0.001
(2-tailed). The findings suggest that both yogic and non-
yogic practitioners displayed significantly lower ART in
comparison to VRT. According to VRT between yogic and
non-yogic practitioners, tsg = 1.99, and p = 0.054 (2-tailed),
and ART between yogic and non-yogic practitioners,
tas = 2.12, and p = 0.041 (2-tailed). The results show that
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Table 3. Reaction time using an independent t-test of yogic
and non-yogic practitioners

Groups and Mean  Std. Err. daf Sig.
Parameters Difference Diff. (2-tailed)
VRT
Yogic 1.30 0.45 291 38 0.006*
ART
VRT
Non-Yogic 1.75 0.49 3.55 38 0.001*
ART
Yogic
VRT 1.15 0.58 1.99 38 0.054
Non-Yogic
Yogic
ART 0.70 033 2.12 38  0.041*
Non-Yogic

*Significance at the .05 level

the VRT between yogic and non-yogic practitioners’
hand quickness is almost the same, and the ART of yogic
practitioners was found to be faster than that of non-yogic
practitioners.

Discussion

The findings presented in Table 3 highlight a significant
difference in visual reaction time (VRT) compared to
auditory reaction time (ART) among both yogic and non-
yogic practitioners. This observation aligns with consistent
research indicating that individuals engaging in yogic
practices tend to have notably shorter ART in comparison
to VRT. A noteworthy yoga training program demonstrated
a significant decrease in both ART and VRT, with ART
experiencing a more pronounced reduction (Ramanathan
& Bhavanani, 2020). Further supporting this trend, Senel
and Eroglu (2006) found significant distinctions between
auditory and visual reaction times in male players, with
auditory reaction time being superior. The study by Rahman
and Islam (2021b) on male university team branch athletes
and non-athletes revealed that ART exhibited greater
statistical significance compared to VRT in both auditory and
visual domains. The physiological aspect of these findings is
reflected in the time taken for stimuli to reach the brain, with
auditory stimuli taking approximately 8-10 ms and visual
stimuli requiring 20-40 ms (Kemp, 1973; Marshall et al.,
1943). Consistent with these temporal differences, research
by Pain and Hibbs (2007), Shelton and Kumar (2010), and
Ghuntla et al. (2014) supports the notion that auditory
reaction time surpasses visual reaction time in terms of
speed. Researchers Jain et al. (2015) further contributed to
this body of knowledge by concluding, based on their study
of college students, that auditory reaction time is generally
quicker than visual reaction time.

The results of this study indicate that the VRT in terms
of hand quickness is nearly identical between yogic and non-
yogic practitioners. However, the auditory reaction time
(ART) of yogic practitioners was observed to be faster than
that of their non-yogic counterparts. This aligns with existing
research, such as a study suggesting that yoga practices can
significantly improve reaction times, both visually and
auditorily (Madanmohan et al., 1992). A meta-analysis
further supports the positive impact of yoga on auditory and

visual reaction times (Ghuntla & Dholakiya, 2023). Other
studies have demonstrated that short-term yoga training
can effectively reduce baseline values of auditory, visual, and
cutaneous reaction times in healthyindividuals (Begum etal.,
2012). Additionally, a study implementing a deep relaxation
technique reported a notable decrease in both auditory and
visual reaction times (Naik, 2021). Contrastingly, studies
on visual simple reaction times among different team
sports show no significant variations (Reza et al., 2023).
Interestingly, hand quickness in simple visual reaction time
was found to be similar between university athletes and
sedentary students in the population (Rahman et al., 2020).
Notably, research has consistently indicated that individuals
who do not engage in sports tend to exhibit poorer auditory
response times compared to athletes participating in various
sports (Atan & Akyol, 2014; Palashikar et al., 2014; Kaplan et
al., 2019). The observed reduction in ART and VRT within
the yoga group suggests enhanced sensorimotor skills and an
improved processing capacity of the central nervous system
among individuals practicing yoga (Shobana et al., 2021).

The findings demonstrate that yoga has a positive
impact on reaction times, enhanced sensorimotor skills, and
improved central nervous system processing capacity due to
yoga practice.

Conclusions

In summary, the investigation found that both yogic and
non-yogic practitioners exhibited notably reduced auditory
reaction time (ART) when compared to visual reaction time
(VRT). Additionally, the outcomes suggest that the speed of
hand reaction concerning VRT is almost indistinguishable
between yogic and non-yogic practitioners. However, it was
observed that the ART of yogic practitioners was faster than
that of their non-yogic counterparts. The results indicate
that regular yoga practice positively influences reaction
times, improves sensorimotor skills, and enhances central
nervous system processing capacity.
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MornnbneHnn aHanis BigmiHHOCTEN y TPUBaNocCTi
MYNbTUCEHCOPHOI peakLii cepep ocib, AKi
NPaKTUKYIOTb Ta He NPaKTUKYIOTb Nory

Tapak Harx IIpamanik'4*P%, Aminyp Paxaman'48PE, Cy6para [Ipamanik*A5<PF,
ITpacyn Yoyaxypi*AP“PE, Pamxki6 Jyrra*ABCE

'Neniitcbknit yHiBepcuTeT

*Konemx imeni Ka6i Haspyn

SKonemx imeni Ceami A6regananma

ABTOpCHKNMIT BKIAM: A — fU3aiiH KOCTiIKeHHs; B — 36ip ganux; C - crarananis; D - migrotoska pykomucy; E - 36ip xomTis

Pedepar. Crartsi: 7 ., 3 TabL., 49 mKeper.

Icropia muranHa. Yac cyXoBoi Ta 30pOBOi peaxilii 03HaYa€e TPUBATICTb MDX IIOZAHHAM 3BYKYy ab0 CBiT/Ia i TOYAaTKOM pe-
axuii. Ie BaX/IMBMIT aCIIEKT JTIOACHKOI IOBEMIHK, 110 BIUIMBAE Ha e(heKTUBHICTH y pisHVX BUJaX FiATbHOCTI (Bifl TOBCAKIEHHUX
3aBJIaHb [IO CIIOPTY Ta HAA3BUYANHIX CUTYALil).

MeTta gocmimKeHHs. MeTO0 IIbOro JOCTiKEeHH 6yn0 BUBYNUTH 4Yac peakliii (crryxoBoi Ta 30poBoi) AK ckIafoBoi ¢isudHol
IiITOTOBJIEHOCTI MXK CTY[I€HTaMI1 YOJIOBI4OI CTaTi, AKi IPaKTUKYIOTD JI0Ty, Ta TUMH, XTO HE 3alIMa€ThCs JAHOK MPAKTUKOIO.

Marepianu Ta MeTopu. JI/s1 y4acTi B 1IbOMY JOCII/PKEHHI METOIOM paHioMisaliii 6y/1o BifibpaHO COPOK CTYeHTIiB 40/I0BI40i
crati (N = 40). I3 3arapHOI KiIIBKOCTI ABAALATH Y9acHUKIB (n = 20) 6y/IM JOCBIAYeHNMY [IPAKTUKAMIY JIOTH, Ki Opanu akTUBHY
y4acTb y 3MaTaHHAX 3 JIOTY Ha PAallOHHOMY Ta Jlep>)KaBHOMY piBHAX. PemnTa ABaguATh oci6 (n = 20) JOTpUMYBaNInUC MaIToOPyXIu-
BOTO CIOCOOY >KUTTs i He Oy 3amydeHi 10 BUKOHAHHS IPAKTHK itoru. Bik jocmimpkyBanux ocib cranoBuB Bif 17 1o 25 pokis,
IIJO OXOIUTIOE KOTOPTY MOJIOAMX HOPOCNX. [laHi, [0 XapaKTepu3yoThb yac 30poBoi peakuii (UY3P) rta yac cayxosoi peakuii (YCP),
6yr1o 3i6paHO 3a JOIIOMOTO0 ay/io-Bi3yaqbHOTO TaiiMepa peakijil. Ko)keH y4acHMK BIUKOHYBAaB 3aBJJaHHs TPUdi, a cepeHiit 6an
BUKOPUCTOBYBABCH [/l BU3HAYEHH: eKCIePUMEHTATbHOTO Yacy peakiii B MimicekyHmax (Mc). [l oLiHKM piBHA 3HAYYLIOCTI
BUKOPVICTOBYBAJII ONMCOBY CTATUCTIKY Ta t-KPUTePiil A/Is1 He3a/Ie)KHMX BUOIPOK i3 3a3/a/eriib BCTAHOB/IEHM IIOPOTOBMM 3Ha-
yeHHAM p < 0,05.

PesynbraTi. 3a pesynbraTaMu JOCTi>KeHHs, TOPiBHANbHMUI aHanis piBHA Y3P Ta YCP MiX TMMU, XTO IPAKTUKYE i He
IIPAKTHUKYE JOTY, TI0Ka3aB, 110 /I 0Ci0, IPaKTUKYIOUNX JIOTY, 3HAYCHH tg) = 2,911 p < 0,006, TOAI AK /I TUX, XTO He IPAKTUKYE
Jiory, piBeHb tg = 3,551 p < 0,001. o cTocyerbest UY3P mixk ocobamu, sIKi IPAaKTUKYIOTH i He IPAKTUKYIOTh JOTY, CIIOCTePirantncs
HACTyIHI mokasHuku — t(38) = 1,99 i p > 0,054, a mia YCP MiK MpaKTUKYIOUMMH Ta He IPAKTUKYIOUMMH JOTY, PiBEHb tgg = 2,12
ip<0,041.

BucnoBku. Pesynbraty gociijikeHHA CBif4aTh Ipo Te, 10 0cob6u, AKi 3alIMAIOTHCA JIOTOI0, i Ti, XTO He MIPAKTUKYIOTH TaHy
TEeXHiKY, IPOJIeMOHCTPYBa/Iu 3Ha4HO Hivkuuii pisenb YCP nopiBuAHO 3 U3P. [lofanbii pe3ynbraTti BKasyloThb Ha Te, IO MIBUJ-
KiCTb pyXy pyK npu BuMiproBaHHi UY3P y IpakTuKyounx i HEIPaKTUKYIOUMX /0Ty Malbke OfIHAKOBa, offHaK nokasHuku YCP y
MPaKTUKYIUUX JOTY Oy/IM BUIVIMY, HDX Y 0cib, AKi He MPaKTUKyBaIu HOTy. 3aHATTS JIOTOI0 OB A3YI0TD 3 PI3HMMM IlepeBaraMm
st GiSMYHOTO Ta ICHXIYHOTO 3[J0POB’SI, TOMY AOCTI/KEHHsI BKa3yIOTh Ha Te, [I0 TaKa IPAKTHKA MOXe IIO3UTUBHO BIUIMBATY Ha
Yac peaxuil.

KirouoBi cmoBa: yac mpocToi peakiiii, yac 30poBoi peaxiiii, Yac c1yxoBoi peakiiii, 0co6a, sKa IPaKTUKYE 0Ty, 0c00a, sKa He
NIPaKTUKYE JIOTY.
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