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 The heightened psychological stress, disturbed sleep patterns, and 
cognitive exhaustion are quite common in university athletes 
considered to be under the influence of the combined intensive training 
demands and academic loads. There is growing support of mindfulness-
based yoga interventions (MBYIs) as a comprehensive method of 
promoting mental health, physiological and cognitive functions. 
Nonetheless, there is a lack of comparative evidence between various 
versions of MBYI. It is a research paper on the impact of two pilot MBYI 
programs Mindfulness-Integrated Hatha Yoga (MIHY) and Mindfulness-
Based Vinyasa Flow (MBVF) on stress, sleep quality, and cognitive 
functioning in university athletes. NINETY randomly selected the 
athletes (MIHY n =30, MBVF n=30, and no intervention control n=30) 
and carried out an 8 week supervised program. The Perceived Stress 
Scale (PSS) was used to evaluate stress, Pittsburgh Sleep Quality Index 
(PSQI) detected sleep quality, and Stroop, Digit Span, and Simple 
Reaction Times Test were used to evaluate cognitive function. Both 
intervention groups experienced a statistically significant reduction in 
stress levels and increases in the sleep quality in comparison to the 
control group (p < 0.05), and MIHY caused the largest change in PSS 
scores (−32.8%). Both MBYI groups showed improved cognitive 
outcomes, but MBVF showed better improvements in executive 
attention and processing speed whereas MIHY showed better 
improvement in working memory. Altogether, the results suggest that 
mindfulness-based yoga interventions are cost-effective and available 
approaches to boosting psychological resilience, sleep patterns, and 
cognitive functioning in university athletes, which can be translated into 
a significant change in sports performance and athlete health programs. 
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1. INTRODUCTION 
The worlds of a university athlete are very 
demanding and it demands long-term physical 
stability, cognitive vigilance, and mental stability. 
Together with the stress levels in relation to high-
intensity training, evolution of competitive 
performance, school activities, and the strength of 
the tense schedule, often leads to increased stress 
in a person psychologically, sleeping disorders, 
and cognitive exhaustion [1], [2]. Besides 
adversely affecting athletic performance, these 
unfavorable situations make athletes more prone 
to injury, slow down the recovery process, and 
negatively influence their academic performance. 
In turn, this has led to the emergence of the urgent 
research agenda in identifying effective, accessible, 
and non-pharmacological interventions that could 

help in promoting the mental health and cognitive 
stamina of athletes. MBYIs (established as a 
product of integrating classic yoga (asanas, 
pranayama, and meditation) with systematic 
mindfulness training) have proven to be promising 
in terms of their effect on emotional regulation, 
autonomic balance, and cognitive functioning [3], 
[4]. Previous literature studies have established 
that MBYIs can lead to a decrease in perceived 
stress, improvement in sleep efficiency, and 
executive control, including attentional control and 
working memory [5]. Regardless of these results, 
current studies have some significant limitations. A 
limited number of studies have directly compared 
various MBYI styles (Hatha-based and Vinyasa-
based) in athletic populations with high physical 
and mental challenges. Furthermore, not much has 
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been done that has concomitantly assessed stress 
and sleep quality and cognitive performance as a 
single experimental design, and it is necessary to 
bridge the knowledge gap on the proposed 
strategies of yoga-mindfulness. 
To overcome these shortcomings, this paper is a 
controlled comparison study on two MBYI formats: 
Mindfulness-Integrated Hatha Yoga (MIHY) and 
Mindfulness-Based Vinyasa Flow (MBVF) to 
investigate their effects on reducing stress and 
enhancing sleep quality and cognition in university 
athletes. The research paper is expected to 
produce the evidence that will inform the sports 
psychologists, coaches, and athletic departments 
regarding how to add the structured mindfulness-
based yoga practices to the training and well-being 
programs provided to the athletes. 
 
2. RELATED WORK 
The mindfulness-based interventions have been 
extensively studied with regard to their 
psychological and physiological well-being 
improvement. In many studies it is indicated that 
meditation programs have a substantial influence 
on lessening psychological distresses and 
emotional reactivity and enhancing autonomic 
stability among young adults and athletes [6]. 
Yoga-based interventions, including breath 
regulation, meditation, and postures, have always 
shown enhancesment in the duration of sleep, 
sleep onset latency, and parasympathetic 
stimulation, particularly in the participants having 
irregular training regimes and heavy stress burden 
[7]. There is also evidence to the effect that yoga 
positively affects the quality of recovery and helps 
to maintain the circadian rhythm. Mindfulness 
meditation has proven to bolster the performance 
of prefrontal cortex in the cognitive performance 
domain resulting in improvement in attentional 
control, processing speed, inhibitory regulation 
and working-memory accuracy. According to 
randomized studies, a short-course mindfulness 
training may enhance the Stroop performance, 
reduce the reaction time, and strengthen the 
executive flexibilities within student-athlete 
groups [8], [9]. 
In spite of these encouraging results, the current 
literature has a number of shortcomings. To begin 
with, majority of the studies are testing individual 
models of yoga or mindfulness, there is minimal 
comparative study of the different types of MBYI, 
like Hatha-based and even Vinyasa-based models. 
Because of this, it is unclear which form of yoga is 
comparatively more effective, meditative yoga that 
moves slowly, or faster flow-based yoga when it 
comes to athlete-specific outcomes. Second, 
investigations are usually done isolating stress, 
sleep, or cognition as the independent outcome, 
and not the study of all of these areas in procession 

within the same controlled research. This is a 
piecemeal evidence that prevents the in-depth 
knowledge related to the role of various MBYI 
forms in multidimensional factors on athlete well-
being. 
The authors fill this study gap by applying a 
crosswise comparative study on two different 
mindfulness-based yoga programs, including 
Mindfulness-Integrated Hatha Yoga (MIHY) and 
Mindfulness-Based Vinyasa Flow (MBVF), to assess 
the difference in their responses to stress, sleep 
quality, and cognitive functioning in university 
athletes. 
 
3. OBJECTIVES 
The main goal of the present research is to carry 
out a controlled comparison of two mindfulness-
based yoga programs, such as Mindfulness-
Integrated Hatha Yoga (MIHY) and Mindfulness-
Based Vinyasa Flow (MBVF), to identify the most 
effective program among the university athletes in 
terms of the psychology and cognitive well-being 
enhancement. Losing the evidence since the 
mental and physical load of an athlete is very 
demanding, it is crucial to know what model of 
MBYI brings out better benefits to the athlete 
during the development of evidence-based 
program of athlete support. The general layout of 
these goals is graphically represented in Figure 1. 
Abstract of the Study Objectives replacing with the 
four major areas of interest in the research. 
The initial aims to determine how joining MIHY 
and MBVF allows one to decrease the perceived 
stress. High levels of stress have been shown to 
negatively affect athletic performance, recovery 
and risk of injuries; thus studies to find out 
effective methods of reducing stress hold much 
importance on the health and performance of the 
athlete. 
The second goal is to determine positive outcomes 
of sleep quality due to the MBYI protocols. Sleep is 
essential in the physical rest, mental processing 
and well being. The changes in the duration, 
efficiency, and disturbances of sleep can be 
assessed accurately using such standardized 
measures as the Pittsburgh Sleep Quality Index 
(PSQI). 
The third is to investigate variations in various 
areas in terms of cognitive functioning such as 
executive attention, working memory and 
processing speed. Such cognitive skills play a 
critical role in making decisions, reaction speed, 
and reliability and consistency in competitive 
sporting activities. This study is a complete study 
of mental functioning because it involves validated 
cognitive tests. 
The fourth goal is to compare the overall 
performance of the two approaches of MBYI to get 
to know which protocol has the greatest benefits. 
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The given comparative study, in its turn, addresses 
one of the major gaps in the existing literature, as 
very few studies compare the various mindfulness-
based yoga styles in the same population of 
athletics. 

 

 
Fig. 1. Overview of Study Objectives 

 
This figure presents the major goals of the 
research, representing the four major outcome 
areas measured that include the stress reduction, 
sleep quality improvement, cognitive and 
comparative assessment of two interventions of 
mindfulness-based yoga. 
 
4. METHODOLOGY  
4.1 Research Design and Study Framework 
The present study has subtaken 8-week 
randomized, controlled, three-arm experimental 
design to comparatively determine the impact of 
two interventions based on mindfulness-based 
yoga on stress, sleep quality, and cognitive 
performance in university athletes. The pre-post 
evaluation model was used, and the baseline and 
the immediate post-intervention measurements 
were standardized. Figure 2 demonstrates the 
general methodological framework of the study, 
randomization process and, the assessment 
schedule. Study Methodology Overview, that is a 
visual illustration of the flow of the experiment. 
This design allowed the implementation of study 
intervention effects as controlled ones and 
minimized the influence of confounding factors 
and provided the methodological rigor. 
 

 
Fig. 2. Study Methodology Overview 

This figure demonstrates the methodological 
design of the research, including the suiting of the 
study, i.e., 8-week randomized controlled trial, the 
division of the participants (MIHY, MBVF, and the 
control group), and the main outcome measures 
(stress, sleep quality, and cognitive performance). 
 
4.2 Participant Recruitment and Allocation 
Ninety one student athletes (1825) were recruited 
on campus in dynamic sports programs by use of 
campus advertisement, sports department 
announcement, and coach referrals. Participants 
had to be interested in organized athletic training 
and are eligible only when they are free of any 
chronic medical disorder, neurological or 
psychiatric disorders that may affect cognitive or 
psychological outcomes. The exclusion terms were 
the occurrence of musculoskeletal injury in the 
recent past, the use of sleep-modulating 
medication, and practice in mindfulness or yoga in 
the last half a year. Figure 3 represents the overall 
process of screening, evaluating eligibility, 
exclusion, and randomizing the participants into 
the three study groups. Participant Recruitment 
and Allocation, which is a visual summary of the 
recruitment and assignment process. After the 
screening, the participants were allocated in three 
study groups, i.e., MIHY (n = 30), MBVF (n = 30), 
and a control group (non-intervention) with equal 
representation. A block-randomization approach 
was taken to ensure evenly matched numbers 
between groups. 

 

 
Fig. 3. Participant Recruitment and Allocation 

 
This number shows how the participants were 
recruited by firstly screening and selecting 90 
university athletes, then randomization into the 
MIHY, MBVF and the control group by applying 
exclusion criteria. 
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4.3 Description of Interventions 
MIHY Group 
Participants in the Mindfulness-Integrated Hatha 
Yoga group participated in organizing 45 minutes 
sessions that included slow mindful Hatha, breath 
centered movements and guided mindfulness 
meditation. The sessions were conducted five days 
a week and guided by certified yoga trainers 
having specialization on mindfulness-based 
training. 
MBVF Group 
The Mindfulness based Vinyasa flow group had 
active Vinyasa flows with their focus on breath-
movement synchrony and attention during the 
transitions. At the end of every 45 minutes, there 
was focused-attention meditation. MIHY group 
was matched with training frequency and 
instructor qualifications to be able to provide 
comparisons between interventions. 
Control Group 
The control group resumed their normal academic 
and sporting practices and had no formal training 
in mindfulness and yoga-based training. They were 
also told not to start new relaxation and stress-
management programs during the research time. 
Three types of interventions applied in this 
research are presented as visual summaries in 
Figure 4. Summary of Intervention Groups, which 
shows the clear elements of the MIHY, MBVF and 
the control conditions. 
 

 
Fig. 4. Overview of Intervention Groups 

 
This figure shows the three research study 
interventions such as the mindfulness-integrated 
hatha yoga (MIHY) program, the mindfulness- 
based vinyasa flow (MBVF) program and the non-
intervention control condition that is used to carry 
out comparative analysis. 
 
4.4 Outcome Measures and Assessment Tools 
To measure the results of the study, a combination 
of validated psychometric and neurocognitive 
measures was applied: 
1. Perceived Stress Scale (PSS-10): The scale 

measured the subjective level of stress during 
the past month. 

2. Pittsburg Sleep Quality Index (PSQI): It is a 
measure of sleep duration, productivity, 
latency, and sleep quality. 

3. Cognitive Assessments: 
 StroopColorWord Test of executive 

attention and cognitive inhibition, 
 Digit Span Test (forward and backward) 

testing the working memory, 
 Simple Reaction Time Test to test speed 

of processing and sensorimotor 
responsiveness. 

These instruments were chosen due to reliability, 
sensitivity and relevance to athletic cognitive 
performance. 
 
4.5 Intervention Fidelity and Compliance 
Monitoring 
The instructions for the fidelity of intervention 
were that standardized session protocols were 
followed by the instructors and the attendance in 
all training sessions was taken. Compliance was 
divided into those who attended 85 percent of the 
scheduled sessions. The weekly monitoring of the 
control group was done so as to ensure that the 
control group was not involved in any outside 
mindfulness or yoga practice. Techniques such as 
instructor logs and session audits were employed 
so as to maintain uniformity on the delivery of 
interventions. 
 
4.6 Data Analysis Procedures 
The SPSS version 26.0 was used to apply statistical 
tests. The Shapiro- Wilk test was used to test data 
distributions. The hypotheses of studying time x 
group interaction were examined using a 
repeated-measures ANOVA and the aim of this 
study was to determine a difference between the 
three groups. To test the multiple comparisons, 
Bonferonni corrections were used after-hoc. 
Partial eta squared (η 2) was used to represent 
effect sizes of intervention. The p value of 0.05 was 
used to define statistical significance and non-
observed data values were addressed based on 
intention-to-treat via the last-observation-carried-
forward (LOCF) imputation. 
 
5. RESULTS 
5.1 Stress Reduction 
PSS-10 perceived stress analysis demonstrated 
that there was a significant group difference after 
the 8-week intervention. The reduction of stress in 
both MBYI groups was significantly lower than in 
the control group (p < 0.05). Participants of the 
MIHY group demonstrated the most significant 
reduction (−32.8%), which means that slow-paced 
and breath-oriented Hatha routines had strong 
impacts on the control of stression. Another 
interesting result was the significant decrease of 
Minimal Bay Viewing and Forcing (MBVF) group 
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(−27.4%), but the extent to which MIHY changed 
was a little smaller. Group of controls did not 

experience any statistically significant change. 

 
Table 1. Pre–Post Intervention PSS Scores Across Study Groups 

Group n PSS (Baseline) PSS (Post-Intervention) Mean Change (%) p-Value 
MIHY 30 24.8 ± 4.2 16.7 ± 3.9 −32.8% < 0.001 
MBVF 30 25.1 ± 4.5 18.2 ± 4.1 −27.4% < 0.01 
Control 30 24.5 ± 4.1 24.0 ± 4.0 −2.0% n.s. 

 

 
Fig. 5. Stress Reduction Across Intervention 

Groups 
 
This is a line chart that compares the percentage 
change in the perceived stress of the MIHY, MBVF, 
and control groups after the 8-week intervention 

and reveals that the MIHY group improved 
compared to the other two groups. 
 
5.2 Sleep Quality Improvement 
The responses of the PSQI scores showed that 
there were major improvements in the length of 
sleep, latency and efficiency of sleep in both 
intervention groups. The MIHY group showed 29.1 
percent gain in the global PSQI scores implying 
more restorative sleep that may have been brought 
about by slower and meditative poses and 
relaxation elements. The MBVF group showed a 
significant odiation (24.8 percent) of positive 
interventions of dynamic flow sequences on sleep 
administration. There were no significant changes 
in the control group. 

 
Table 2. Pre–Post Intervention PSQI Scores Across Study Groups 

Group n PSQI (Baseline) PSQI (Post-Intervention) Mean Change (%) p-Value 
MIHY 30 9.8 ± 2.1 6.9 ± 1.8 −29.1% < 0.001 
MBVF 30 9.6 ± 2.0 7.2 ± 1.9 −24.8% < 0.01 
Control 30 9.7 ± 2.2 9.5 ± 2.1 −2.1% n.s. 

 

 
Fig. 6. Sleep Quality Comparison Across Groups 

 
This line chart has compared the percentage 
change in sleep quality of the MIHY, MBVF and 
control group as a result of the 8 weeks 
intervention; both MBYI protocols exhibit 
significantly higher changes as compared to the 
control condition. 
 

5.3 Cognitive Performance 
Cognition tests showed that there were critical 
improvements in the cognitive domains in the 
three intervention groups. 
• Executive Attention: MBVF participants had the 

most significant increase in Stroop 
performance, which indicated that dynamic 
sequences could be used to improve cognitive 
flexibility and attentional switching. 

• Working Memory: MIHY yielded better 
improvement on the Digit Span test, which may 
have been as a result of its slower-paced format 
that demanded a higher mindfulness. 

• Processing Speed: Both interventions resulted 
in comparable and significant reduction of the 
reaction times with MBVF exhibiting a slight 
increased reduction in the mean response 
latency. 

The control group had little variation with all 
measures of cognition. 
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Table 3. Cognitive Outcomes Across Domains (Pre–Post Intervention) 
Cognitive Domain Group n Baseline 

Score 
Post-Intervention 
Score 

Improvement 
(%) 

p-Value 

Executive Attention 
(Stroop Test) 

MIHY 30 41.2 ± 6.8 48.5 ± 7.1 +17.7% < 0.01 

 MBVF 30 40.9 ± 7.0 50.1 ± 7.3 +22.5% < 0.001 
 Control 30 41.0 ± 6.5 41.8 ± 6.6 +2.0% n.s. 
Working Memory (Digit 
Span) 

MIHY 30 12.4 ± 2.1 15.0 ± 2.3 +21.0% < 0.001 

 MBVF 30 12.6 ± 2.0 14.5 ± 2.2 +15.1% < 0.01 
 Control 30 12.5 ± 2.2 12.7 ± 2.1 +1.2% n.s. 
Processing Speed 
(Reaction Time, ms) 

MIHY 30 322 ± 41 287 ± 39 −10.9% < 0.01 

 MBVF 30 325 ± 43 280 ± 37 −13.8% < 0.001 
 Control 30 323 ± 40 319 ± 38 −1.2% n.s. 
 

 
Fig. 7. Cognitive Performance Improvements 

Across Domains 
 
This line chart demonstrates the percentage 
changes in executive attention, working memory 
and processing speed among the MIHY, MBVF, and 
control groups, which show the high level of 
cognitive improvement in mindfulness-based yoga 
interventions. 
 
6. DISCUSSION 
Results of the research prove that mindfulness-
based yoga programs have significant positive 
influences on stress management, sleep disorders, 
and cognitive functioning among university 
athletes. In line with earlier research, both MIHY 
and MBVF had a strong impact on perceived 
stress, and this finding confirms that mindfulness-
based practices had a positive effect on autonomic 
balance and hyperarousal related to athletic and 
academic stress [6], [7]. 
The high level of stress reduction in the MIHY 
group can be explained by slower postural 
changes, increased awareness of the body and 
breath, and longer meditative processes, which 
have a combined effect on the promotion of 
parasympathetic stimulation. These results are 
consistent with Sharma and Bhatia (2023), who 
have described greater autonomic changes after 
mindfulness practices based on Hatha. 

The improvements in the quality of sleep of both 
intervention groups can be related to the previous 
studies that conclude that yoga benefits sleep 
latency, circadian regulation, and the overall 
structure of sleep [7]. The relatively larger 
enhancement of MIHY group justifies the 
assertions that slower and restorative modalities 
can be more efficient in facilitating relaxation 
prior to sleep onset. 
These cognitive advances in domains also add to 
the accumulating evidence that mindfulness is 
associated with improved prefrontal functioning. 
The performance of the MBVF group on the 
executive-attention tasks was better, which 
indicates that dynamic flow-oriented practices 
might maintain greater attentional involvement 
and quick neural processing, which enhances 
cognitive flexibility. The better results of working-
memory of MIHY correlate with the literature 
with better sustained attention and memory-
coding after meditative poses [8], [9]. 
The results of all these findings show that the two 
MBYI formats have different, yet complementary 
advantages, and they can be useful in the context 
of athletic conditioning programs. Mindfulness-
based yoga systems may be incorporated as an 
overall training support in a college sport setting 
by enhancing psychological fortitude, sleep 
regeneration, and cognitive functionality which 
are essential aspects of athletic performance. 
 
7. CONCLUSION  
The paper revealed that both Mindfulness-
Integrated Hatha Yoga (MIHY) and Mindfulness-
Based Vinyasa Flow (MBVF) can be effective 
interventions to improve the psychological and 
cognitive well-being of athletes in universities. 
The results showed a significant change in the 
perceived stress, sleep quality and various areas 
of cognitive performance across the 8-week 
intervention time with each intervention showing 
a specific strength. MIHY resulted in larger stress-
reduction effects and more significant working 
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memory changes, which might be because it is 
slower breath-centered, which facilitates deep 
attentional stability. MBVF, in turn, resulted in 
more significant improvements in executive 
attention and processing speed, which could be 
attributed to its dynamic flow-like sequences that 
could create better cognitive flexibility and neural 
response. All these results have brought into focus 
the importance of integrating mindfulness-based 
yoga into the conditioning program of an athlete 
as a way to enhance mental strength as well as 
performance-linked cognitive functioning at 
minimal or no cost to the program. The current 
research is relevant to a developing body of 
literature as it provides a direct comparison of 
two mindfulness-based yoga protocols in the 
same group of athletes and, at the same time, 
evaluates the stress, sleep, and cognition as 
interrelated variables. With this multidimensional 
approach, one can gain a better picture on the 
effect of MBYIs on athlete well-being and 
performance preparedness. The study has a 
number of limitations in spite of the strengths. 
The sample might not be representative as it 
consisted of a relatively small number of 
participants in a single institution, and the 
measurement of sleep was self-reported, which 
could limit the generalizability. 
Neurophysiological measures (including heart-
rate variability, EEG-based cognitive 
measurements, and hormonal indices) need to be 
included in future studies in order to understand 
the mechanism. Also, more extended post-
intervention investigations and multi-site samples 
may strengthen and improve the generalizability 
of the results. Future research that compares 
other forms of mindfulness, integrative mind-
body training, or sports-specific mental health and 
cognitive enhancement training can elaborate 
further on the knowledge of mental health and 
cognitive optimization best practices in the athlete 
population. 
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