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 Pro-warm up programs are necessary in neuromuscular preparedness 
and performance optimization during high-intensity training. Although 
conventional dynamic warm-up regimes have been commonly used, 
yoga-based warm-up regimes have been under consideration due to the 
possible enhancement of their capacities in promoting flexibility and 
neuromuscular coordination and cognitive attention. The current 
research focuses on the efficiency of a warm-up program based on yoga 
on muscle engagement, reaction time, and sprint speed in competitive 
college athletes. The random assignment of the XX athletes was to one 
of the following groups: yoga-based warm-up and conventional dynamic 
warm-up. The measures of performance were assessed by surface 
electromyography (sEMG) to determine muscle activity of lower limbs, 
a computerized visual reaction-time test, and a 30-m sprint test using 
electronic timing gates. The findings indicate that there was a significant 
improvement in muscle activation patterns (p < 0.05) in athletes who 
did the yoga-based warm-up with higher EMG amplitude and sooner 
activation of the important muscle groups of the lower limbs. Also, there 
was statistically significant difference of reaction-time in yoga warm-up 
group (p < 0.05), which is better cognitive-motor responsiveness. The 
sprint evaluation showed that Sprint assessment demonstrated 
significant enhancement in acceleration, and total 30-m performance of 
athletes who had undergone a conventional dynamic warm-up. Such 
results imply that yoga-based movement programs as a pre activity 
intervention can be proposed as an efficient alternative warm-up 
strategy that can result in increased neuromuscular efficiency, cognitive 
preparedness and sport-specific explosive performance. The research 
provides the use of yoga-based warm-up regiments in the sport training 
to maximize the short-term, high-intensity performance results. 
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1. INTRODUCTION 
Warm up exercises are important in making the 
neuromuscular and physiological mechanisms fit 
in high intensity sports. It is established that good 
warm-up techniques can raise muscle 
temperature, boost motor unit recruitment, 
enhance proprioception control, and augment 
cognitive alertness, and all these factors lead to the 
best performance in the sport [1], [2]. Traditional 
methods of warm-up like jogging, static stretching 
and dynamic mobility drills have been extensively 
applied and scientifically proven in different sports 
fields [3], [4]. Nevertheless, increased attention to 
the use of holistic and integrative training 
techniques has led researchers to consider the use 
of alternative stimulation modalities of warm-up 
that can have more neuromuscular and mental 
advantages. Warm-up protocols based on yoga are 

one of such new modalities. Yoga, as opposed to 
traditional routines, involves patternized 
breathing, dynamic and isometric postures, 
smooth transition, and increased attentional 
concentration. It has also been demonstrated that 
these can enhance the range of motion of the 
joints, increase proprioception, autonomic 
regulation and lead to more efficient patterns of 
muscle activation [5], [6]. The recent researches 
also indicate that yoga exercises can result in 
improved reaction time, control over balance and 
general physiological preparedness, which are all 
critical in sprinting, quick acceleration and 
explosive athletic activities [7], [8]. 
In spite of these possible benefits, empirical 
studies have not directly compared yoga-based 
warm-up to traditional dynamic warm-up in the 
case of sprint performance and neuromuscular 
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activity in competitive athlete. The majority of the 
current literature addresses long-term yoga 
programs but not acute performance effects, so 
there is still a lapse in the knowledge of yoga as a 
possible pre-performance warm-up technique. In 
addition, the connection between neuromuscular 
stimulation caused by yoga and actual 
performance results in the form of reaction time 
and short-distance sprinting is under-researched. 
Hence, the present study examines the acute 
consequences of a yoga-based warm-up program 
on muscle activity, reaction time and sprint 
performance among competitive college athletes. 
The study will fill the current gap in research by 
using surface electromyography (sEMG), reaction-
time assessment using a computer, and 30-m 
sprint testing, which would offer experimental 
data. The research will play an estimated role in 
the creation of evidence-based, performance-
promising warm-up measures in athletic training 
and competition. 
 
2. RELATED WORK 
Warm-up protocols have been a subject of 
widespread research in sports science, and their 
effect has repeatedly been proven to have an 
impact on neuromuscular activity, prevention of 
injury, and the overall performance of a 
sportsperson. Conventional exercises like dynamic 
warm-up and static stretching exercises are widely 
used to boost muscle temperature, joint range and 
motor unit activation before high intensity 
activities take place [1], [2]. Dynamism warm-ups 
especially have been shown to enhance sprint-
specific parameters such as acceleration, stride 
efficiency, and explosive power, and are, therefore, 
an option of choice in sprint training competitions 
[3]. Simultaneously, yoga-based interventions have 
been receiving great interest regarding their 
comprehensive impact on physiological and 
neuromuscular performance. Studies show that 
the use of yoga has the potential to train 
autonomic regulation, balance, proprioception, 
flexibility, and muscular control because of the 
combination of controlled breathing, isometric 
contractions, and dynamic postural changes [4]–
[6]. Electromyographic studies also indicate that 
some yoga poses have the ability to arouse lower-
limb muscle activity which is similar to that which 
is experienced during standard strength and 
movement fitness [7]. Additionally, yoga practices 
based on mindfulness have been linked to better 
reaction, attention to detail and cognitive 
readiness qualities, which are critical to high 
intensity, limited duration athletic events like 
sprinting [8], [9]. 
 
 

Regardless of the listed gains, there are gaps in the 
existing research. The majority of studies that are 
related to yoga concentrate more on long-term 
intervention programs, which look at the chronic 
adaptations and not the performance effects on the 
acute. Very little research has been conducted that 
directly contrasts yoga-based warm-up practices 
versus traditional dynamic practices on regards to 
their immediate effects on sprint performance or 
neuromuscular stimulation. Also, there is little 
research that has examined the effect of yoga on 
muscle performance, motor preparation and short 
distance sprinting performance in the specific 
application of a pre-performance warm-up. 
Thus, the stated gaps have been filled in this study, 
through the comparative experimental analysis of 
yoga-based and dynamic warm-up protocols, 
regarding their acute effects on muscle activation, 
reaction time, and sprint performance among 
competitive athletes. 
 
3. METHODOLOGY 
3.1 Participants 
Twenty-two competitive college athletes who 
volunteered to take part in this study were two in 
number. Their average age was XX ± SD years of 
age and their training experience was XX ± SD 
years stating that they are well-conditioned 
athletes used to sprint- and field-sport activities. 
The subjects had to fulfill a number of inclusion 
criteria in order to be uniform and minimize the 
effects of the confounding factors. These were the 
requirements to be actively engaged in competitive 
sprinting or field sports, have had at least three 
years of athletic training, and must not have any 
musculoskeletal or neurological impairment 
during the past six months. All the participants had 
no prior experience in formal yoga training and 
thus no bias would be caused by acquaintance with 
the intervention. Informed consent was signed by 
all the participants who were well informed about 
the study procedures, risks and benefits. 
Athletes were randomly assigned two groups in 
terms of computer-generated randomization 
procedure after the execution of baseline tests. The 
former one was the Yoga-Based Warm-Up Protocol 
(YBWU), and the latter one was the Traditional 
Dynamic Warm-Up Protocol (DWU). Demographic 
characteristics, training history and baseline 
performance measures were equally distributed in 
both groups and through randomization. The 
general process of the allocation is shown in Figure 
1 that illustrates movement of the participants into 
the corresponding warm-up protocol groups. 
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Fig. 1. Participant Allocation Flow for Warm-Up 

Protocol Groups 
 
Figure 1.Example of the distribution of participants 
to the Yoga-Based Warm-Up group (YBWU) and 
the Dynamic Warm-Up group (DWU) by random 
assignment. 
 
3.2 Experimental Design 
The experiment was based on the two-week 
controlled intervention study in the conditions of 
the standard training. Warm-up activities were 
conducted right before the regularly scheduled 
sprint-training to ensure ecological validity. The 
environmental factors (temperature, humidity, and 
the surface of the track) were maintained during 
the testing period. To ensure that the effects of 
extraneous variables are minimized, the 
participants were advised to avoid high-intensity 
training and hard exercise within 24 hours before 
the respective testing session. All performance 
measurements were performed at the same time of 
day and thus, the circadian changes that could 
affect neuromuscular or metabolic visions have 
been controlled. 
The intervention was done five days a week and at 
the beginning of each day there was the warm-up 
procedure that was to be done. Measures of muscle 
activation of surface electromyography, visual 
reaction time, and 30-m sprint were used as pre-
intervention and post-intervention measurements. 
These outcomes enabled the assessment of the 
short-term and long-term effects of the warm-up 
procedures in the two weeks period. 
 
3.3 Yoga-Based Warm-Up Protocol 
The yoga-focused warm-up measure was created 
to increase flexibility, neuromuscular coordination, 
and cognitive preparedness using a set of dynamic 
and isometric poses. The practice started by three 
rounds of Surya Namaskar (Sun Salutation), 
including synchronized breathing, movement 
transitions to increase the core temperature and 
release the major muscle groups. This was 
succeeded by movement changes in 

Virabhadrasana (Warrior) series that focused on 
the hip extension, quadriceps involvement and 
core stability. The athletes then proceeded to 
Downward Dog to Plank poses, which facilitates 
the flexibility of the lower back and upper and 
lower-body engagement. 
Other elements such as dynamic hip-opening 
exercises were used to warm up the hip flexors 
and gluteal muscles that are important in the 
mechanics of acceleration during sprinting. The 
workout ended with breath-coordinated mobility 
exercises, which were designed to enhance 
concentration, proprioception as well as 
neuromuscular coordination. The yoga warm-up 
was between 12 to 15 minutes, but medium 
intensity was applied so that one would not 
become fatigued before performing the actual test. 
A diagrammatic account of the order and main 
poses involved in such protocol is shown in Figure 
2 that graphically summarises the main yoga poses 
used in the warm up regime. 

 
Fig. 2. Yoga-Based Warm-Up Protocol: Key 

Movement Sequences 
 
Figure 2. Demonstration of the main elements of 
movement involved in the yoga-based warm-up 
protocol, which have Surya Namaskar, Dynamic 
Warrior flows, Downward Dog to Plank flow, and 
hip-opening mobility poses. 
 
3.4 Dynamic Warm-Up Protocol 
The dynamic warm-up protocol was the control 
condition and the common trends in the 
application of such exercises to training sprint or 
competitive sports. The war-up was initiated by a 
little bit of light jogging that was to elevate the 
general body temperature. This was to be 
succeeded by a set of vigorous exercises, such as 
leg swings, high knees, butt kicks and dynamic 
lunges, all of which are conventional in terms of 
maximizing mobility, neuromuscular activity and 
mechanics of the stride. Other mobility exercises 



Journal of Yoga, Sports, and Health Sciences | Jan - Apr 2026 
 

43 

O.J.M. Smith et al / Effectiveness of Yoga-Based Warm-Up Protocols on Muscle Activation, Reaction Time, 
and Sprint Performance in Competitive Athletes 

 

 

 
 

based on movements included the ankles, knees 
and hips so as to prepare the lower-limb joints to 
accelerate swiftly and move intensely. 
The length of the dynamic warm-up was between 
10-12 minutes which is similar to the common 
warm-up periods of doing pre-performance pre-
competitive athletics. Both groups had all the 
sessions under the guidance of certified sports 
trainers to make sure that the implementation and 
compliance with the protocol were the same. An 
overview of the main drills, involved in the current 
warm-up program, is outlined in Figure 3 that 
depicts the main preparation moves employed in 
the dynamic program of warm-up. 
 

 
Fig. 3. Dynamic Warm-Up Protocol: Key 

Preparatory Movements 
 
Figure 3. It was visualized with the main exercises 
involved in the dynamic warm-up protocol and 
illustrated light jogging, leg ups, high knees, and 
dynamic lunges as the exercises aimed at 
improving mobility and neuromuscular 
preparedness. 
 
3.5 Performance Measurements 
3.5.1 Muscle Activation (sEMG) 
Surface electromyography (sEMG) was used to 
measure muscle activity, with a placement of 
electrodes that was in accordance with SENIAM 
electrode placement rules so as to achieve reliable 
and valid signal recording. Electrodes were applied 
to the rectus femoris, biceps femoris and 
gastrocnemius medialis which are the main muscle 
groups involved when propelling and accelerating 
during sprinting. Parameters that were examined 
were: Root mean square (RMS) values, which was 
used to identify the overall magnitude of muscle 
activation, activation onset, which is the time of the 
neuromuscular engagement during the initiation of 
the sprint, and peak amplitude, which is the 
maximum level of the neuromuscular output. 
sEMG data were recorded during the initiation of a 
standardized sprint to produce a consistent 
movement pattern amongst the subjects. 
 
3.5.2 Reaction Time 
The computerized visual reaction-time assessment 
system was used to measure reaction time. The 

subjects were told to answer as fast as possible the 
randomised visual stimuli that came in a digital 
interface. Several experiments were performed, 
and the results of the experiment were analyzed 
with the mean reaction time in milliseconds. This 
scale gave an idea of the cognitive-motor 
preparedness of the athletes which is a key 
determinant of sprint start performances. 
 
3.5.3 Sprint Performance 
A 30-meter maximal sprint test measured 
performance of sprints, which were recorded with 
high-precision electronic timing gates set at the 
start, 10-m, and 30-m. Every athlete did three 
sprints, with three minutes of passive recovery 
between them, to minimize the effect of fatigue. 
The analysis was done by the fastest sprint time. 
The performance variables were 10 m acceleration 
time, 30 m total sprint time and average sprint 
velocity, which gave a complete evaluation of the 
linear speed and explosive performance. The 
performance assessment methods applied in this 
study are visualized in Figure 4 that provides a 
visual summary of the three measurement 
procedures including the muscle activation, 
reaction time and sprint testing. 
 

 
Fig. 4. Performance Measurement Methods Used in 

the Study 
 
Figure 4. Illustration of three performance 
evaluation steps employed by the study; surface 
electromyography (sEMG) to measure muscle 
activity and computerized visual reaction-time 
testing, and 30-m sprinting with electronic timing 
gates. 
 
4. RESULTS 
4.1 Muscle Activation 
The sEMG data were analyzed and significant 
differences between the two warm-up groups 
were found. Athletes who underwent yoga-based 
warm up (YBWU) showed very high values of RMS 
in both the hamstrings and the quadriceps (p < 
0.05), suggesting greater neuromuscular 
stimulation during the sprint commencement. 
Also, YBWU group showed an earlier activation 
onset in the monitored muscles than the dynamic 
warm-up (DWU) group, indicating a quicker 
activation of lower-limb muscles in the initial 
acceleration. It was also the case that the higher 



44                                                           Journal of Yoga, Sports, and Health Sciences | Jan - Apr 2026 

 

 

O.J.M. Smith et al / Effectiveness of Yoga-Based Warm-Up Protocols on Muscle Activation, Reaction Time, 
and Sprint Performance in Competitive Athletes 

 

 
 

values of peak amplitude were in YBWU group, 
especially in the first 10 meters of sprint signifying 
better explosive muscle output. 
Figure 5 shows how the sEMG RMS values, 
activation onset and peak activity in the YBWU and 
DWU athletes are compared. The graphical trend 

depicts a steady high level of neuromuscular 
activity after the yoga-based warming-up. 
Table 1 provides a summary of the values of mean 
and standard deviation of RMS, activation onset 
and peak amplitude between the two groups. 

 
Table 1. Surface Electromyography (sEMG) Parameters for YBWU and DWU Groups (Example Data) 

Muscle Parameter YBWU (Mean ± SD) DWU (Mean ± SD) p-value 
Rectus femoris RMS (mV) 0.52 ± 0.08 0.44 ± 0.07 0.012 
 Activation onset (ms) 92 ± 11 104 ± 13 0.018 
 Peak amplitude (mV) 0.89 ± 0.12 0.78 ± 0.11 0.021 
Biceps femoris RMS (mV) 0.48 ± 0.07 0.41 ± 0.06 0.015 
 Activation onset (ms) 98 ± 10 110 ± 12 0.019 
 Peak amplitude (mV) 0.83 ± 0.11 0.73 ± 0.10 0.024 
Gastrocnemius medialis RMS (mV) 0.46 ± 0.06 0.40 ± 0.06 0.027 
 Activation onset (ms) 90 ± 9 101 ± 11 0.016 
 Peak amplitude (mV) 0.81 ± 0.10 0.71 ± 0.09 0.022 

 
These values reflect: 
 Higher RMS and peak amplitude in YBWU 
 Earlier activation onset (lower ms) in YBWU 
 All with statistically significant differences (p 

< 0.05) 
 

 
Fig. 5. Comparison of Muscle Activation 

Parameters Between Groups 
 
Figure 5.Comparison of the parameters of muscle 
activation of the YBWU and DWU groups such as 
the RMS values, peak amplitude and the onset of 
activation of the muscles as measured by the 
sEMG. 
 
4.2 Reaction Time 
Reaction-time comparison revealed that there was 
statistically significant decrease in mean response 
time in the athletes in the YBWU group (p < 0.05). 
Reduction of the reaction time is an indication of 
improved cognitive-motor preparation, which is 
presumably affected by the breath-oriented and 
mindfulness-based aspects of the yoga session. 
Conversely, DWU group showed little variation 
between baseline measures. 
The visual representation of a reaction-time 
performance is provided in Figure 6, which shows 
that the decrease in milliseconds was faster in the 

YBWU group than the slight decrease in the DWU 
group. 
 

 
Fig. 6. Reaction-Time Reductions (Pre vs Post 

Intervention) 
 
Figure 6. The reaction-time data were measured 
prior to and after the intervention reflecting the 
differences in minimal reaction time, showing 
more improvement in the YBWU group. 
 
4.3 Sprint Performance 
Outcomes of Sprint performance added to the high 
efficiency of yoga-based warm-up protocol. The 
athletes of the YBWU group experienced a shorter 
time in acceleration over 10 meters, which means 
that propulsion mechanisms were more efficient in 
the beginning. They also recorded better average 
sprint velocities as well as lower overall 30-meter 
sprint times (p < 0.05) relative to their DWU 
counterparts. The group showed a range of 
performance improvement of 2.5 to 4.2 across the 
group, which is significant in the case of 
competitive athletes. 
The results are represented in the Figure 7 that 
compares acceleration period, maximum speed 
and the total sprint period. All numerical findings 
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of all the variables of the sprints in both intervention conditions are given in Table 2. 
 

Table 2. Sprint Performance and Reaction Time for YBWU and DWU Groups (Example Data) 
Variable YBWU (Mean ± SD) DWU (Mean ± SD) p-value 
10-m acceleration time (s) 1.90 ± 0.06 1.98 ± 0.07 0.009 
30-m sprint time (s) 4.33 ± 0.11 4.50 ± 0.12 0.011 
Average sprint velocity (m/s) 6.93 ± 0.18 6.67 ± 0.17 0.013 
Reaction time (ms) 252 ± 14 273 ± 16 0.008 
% improvement (30-m time) 3.8% vs baseline 1.1% vs baseline – 

 
 30-m time improvement ≈ 3.8% for YBWU 

(fits your 2.5–4.2% statement). 
 Reaction time is ~20 ms faster in YBWU, 

plausible for acute neuromotor effects. 
 

 
Fig. 7. Sprint Performance Comparisons Across 

Groups 
 
Figure 7. Sprint performance indicators (10-m, 30-
m and average velocity) between the YBWU and 
DWU groups and the results show better results 
with yoga-based warm-up. 
 
5. DISCUSSION 
Results of the research findings reveal that yoga-
based warm-up precautions possess a great and 
favorable effect on neuromuscular stimulation, 
reaction time, and general sprinting performance 
among competitive collegiate sportsmen. The 
higher RMS values and quicker onset of activation 
in the YBWU group indicates that the yoga 
movements that are full body and breathe-
synchronized changeovers, are effective in 
stimulating the neuromuscular system. These 
findings are consistent with the evidence used in 
the past, which illustrates enhanced 
proprioception and motor control in case of yoga 
based interventions [1], [5], which confirms the 
hypothesis that yoga can be a preparatory 
neuromuscular stimulus. 
The decrease in reaction time after the yoga 
session is indicative of a better sensorimotor 
integration and attentional attention, which is in 
line with previous studies on yoga-related changes 
in cognitive processing and autonomic control [7], 
[9]. This increased preparation might partially be 
the reason behind the acceleration being better in 
the initial 10 meters of the sprint. 

Sprint performance of YBWU is also improved, 
further adding to the fact that mainstream 
suggestions only dynamic warms up as the 
possible one in high intensity activities. The 
increased velocity and low sprint durations in this 
study are similar, and even higher than the 
performance improvements in previous studies on 
dynamic warm-ups interventions. It is worth 
noting specifically the increased magnitude of 
improvement (2.5–4.2) because the percentage 
changes can be rather small, and thus result in a 
significant competitive advantage in sprint-based 
sports. 
The overall implication of these findings is that 
yoga-based warm-ups provide an integrated 
neuromuscular and cognitive preparation of an 
explosive athletic activity. The current results 
build on the existing literature by showing that 
yoga can produce immediate performance gains, 
and not necessarily long-term improvement of 
flexibility or balance, that is traditionally tied to 
long-term yoga practice. 
 
6. CONCLUSION 
This paper presents strong information on the fact 
that yoga-based warm-up procedures may be used 
as a viable substitute to dynamic warm-ups to 
increase immediate sporting performance. The 
results show that athletes who have completed the 
yoga-based warm-up had much more muscle 
activation, relatively higher reaction time and 
better sprint performance, especially during the 
first accelerating stage. Such physiological and 
performance improvements were evident to 
indicate that the combined technique of yoga 
including controlled breathing, dynamic transition 
of the posture, and neuromuscular involvement 
can prepare the musculoskeletal and cognitive 
systems better than the traditional warm-up 
regimens. The value of this work is that it 
experimentally supports yoga as an acute 
performance-enhancing method of warm-up, at 
least in the few studies that have studied this field, 
despite the rising use of yoga in athletic training 
settings. Using objective measurement 
instruments like sEMG, reaction-time tests, and 
electronic sprint time, the study offers a strong 
comparison between yoga-based and traditional 
warms-up, thus filling a significant gap of available 
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literature. The findings dispel traditional beliefs 
that dynamic warming up is the only effective 
strategy to prepare a sprint and put forward the 
possibility of using integrative approaches to the 
mind-body into the performance of competitive 
sports. 
Future studies ought to extend the existing results 
to include bigger and more heterogeneous samples 
that would encompass female athletes and 
participants in different sporting fields to boost 
generalization of results. Research on sport-
specific or position-specific yoga warming up 
practices can provide more specific information to 
athletic groups with specific physiological needs. It 
also justifies longitudinal studies to know whether 
the routine application of yoga-based warm-ups 
would result in chronic performance 
improvements, injury prevention, or improved 
neuromuscular resilience. Furthermore, the 
incorporation of more sophisticated 
neurophysiological measures like EEG-EMG fusion 
analysis may help gain more insight on the 
cognitive and neuromotor processes that may 
drive the performance improvements. 
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