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Abstract: The research problem that this mixed-method comparative study aims to address is the
efficacy of Al-assisted yoga program compared to the traditional instructor-led yoga program in
changing the behavioral pattern and lifestyle after the 12 weeks of the interventions. A group of 120
adults (25-50 years) were randomly selected and divided into the Al-enabled yoga application group
(n=60) or the yoga classes group (n=60). Quantitative variables were compliance, perceived stress
(Perceived Stress Scale, PSS), quality of sleep (Pittsburgh Sleep Quality Index, PSQI) and physical
activity (IPAQ). Semi-structured interviews were also used as a means of qualitative feedback. The Al-
enabled team was more adherent (92% vs. 84%), had a marginally higher stress (mean PSS reduction of
8.5 vs. 7.2) and PSQI (mean improvement 3.0 vs. 2.4) improvements. There was an improvement in
lifestyle measures in the two groups. Thematic analysis identified the participants of the Al group, who
gave importance to personalization and real-time feedback, and traditional yoga participants, who
focused on community and social support. These results indicate that yoga that has Al can be a very
helpful, affordable, complement to conventional yoga, especially to help maintain engagement and
personal behavior change.
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I. INTRODUCTION

Yoga is a mind-body discipline that has existed centuries and originated in ancient India and has gained popularity in
the world as a means of improving physical health, stress management and overall wellness. Conventionally, yoga is
performed in face-to-face classes where the expert guides the student through the sessions, adjusts the postures and
gives a socially interactive learning platform. Such physical classes enable the participants to obtain instant feedback,
perfect their postures and develop a feeling of community, which it is supposed to add to adherence and the
psychological gains of practicing. The positive effects of yoga have been widely reported during the past decades, and
the results indicated the positive changes in the mental health, sleep patterns, physical activity, and stress disorders.

The conventional model however has a number of limitations. Geographic constraints, scheduling challenges, economic
expenses and issues related to safety or privacy may deny people a constant opportunity to attend classes. In addition,
difference in the knowledge of the instructors and quality of the classes can have an influence. Consequently, interest in
digital and technology-based modalities of providing yoga interventions, specifically associated with the use of
artificial intelligence (AI), and machine learning, is increasing. The Al-powered yoga apps rely on computer vision,
pose detection, and real-time feedback tools to help users learn and maintain correct postures, appropriately time their
training, and moderate training progress safely. They are able to offer individual feedback on movement and alignment,
a longitudinal tracking progress and the ability to modify sequences according to specific ability levels, and have the
potential to create a highly accessible, scalable, and customized yoga practice.

The rapidly increasing number of digital wellness applications and the popularity among users of smartphone and
wearable technology demonstrates the necessity to consider the effectiveness of Al-assisted yoga. Although the positive
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impact of traditional yoga, including its effects on behavioral and lifestyle results, has considerable evidence, there is
still little information on whether Al-assisted formats can be as effective or even more effective in terms of producing
such results. In particular, the question of whether automated instructions can lead to compliance, decrease stress, and
enhance the quality of sleep and physical exercise to the same level as face-to-face training is open. Additionally, the
insights into the user perceptions, engagement processes, and the possible psychosocial benefits or limitations of digital
formats are important in informing both clinical practice and commercial development of wellness products.

The paper attempts to fill these gaps by making a direct comparison of Al-enabled yoga and traditional instructor-led
yoga. The behavioral outcomes, including stress reduction, mindfulness, and adherence, and the lifestyle outcomes,
including sleep' quality and physical activity are the key points of attention. The mixed-methods design will also allow
the researcher to get a holistic view of the strengths and weaknesses of each approach by obtaining a qualitative picture
of the experience, perceptions, and motivations of the participants.’

Purpose

The primary goals of the study are as follows:

1. To determine the similarity in adherence level to Al-assisted yoga and traditional yoga over a 12 weeks period of
intervention.

2. To determine the variations in the behavior patterns especially the stress and mindfulness in both groups.

3. To assess lifestyle interventions in the form of quality of sleep and physical activity after each intervention.

4. To investigate the participant experiences qualitatively and get insights into the perceived strengths and weaknesses
of the two formats.

II. LITERATURE REVIEW
Yoga and Stress Reduction
A lot of research® has proved that yoga can help a lot in perceived stress reduction. Based on 36 studies, a meta-analysis
demonstrated a standardized effect size of g = 0.48 (95% CI: 0.29 -0.66) of the perceived stress reductions (PubMed).
These findings are supported by physiological data: a meta-analysis of 42 randomized controlled trials revealed that
yoga, which includes not only poses (asanas) but also mindfulness practices, can significantly reduce cortisol levels,
resting heart rate, and systolic blood pressure, which means that the practice can help to better manage stress
(PubMed).*
Yoga and Sleep
Sleep quality has always been found to be improved with yoga interventions. A meta-analysis that included 12 RCTs (n
= 782) in breast cancer patients showed that the sleep quality’ improved significantly (standardized mean difference,
SMD = -0.40; 95 percent confidence interval: -0.71 to -0.09; p=0.01) (PubMed Central). Likewise, across a larger
female population that had issues with sleeping, a meta-analysis of 19 RCTs (n = 1,832) showed that there were better
changes in Pittsburgh Sleep Quality Index (PSQI) scores (SMD = -0.327; 95% CI = -0.506 to -0.148; p < 0.001)
(PubMed). Interestingly, a randomized controlled trial of web-based Hatha yoga (n = 200) demonstrated that there are

"Lin, M. F., et al. (2022). Effects of yoga on psychological health and sleep quality of patients with acute insomnia: A
preliminary study. Journal of Integrative Medicine. (PubMed)

? Field T. (2016). Yoga research review. Complementary Therapies in Clinical Practice, 24, 145-161.

3 Cramer, H., Lauche, R., Langhorst, J., & Dobos, G. (2013). Yoga for stress: A systematic review and meta-analysis of
randomized controlled trials. Journal of Psychosomatic Research, 75(6), 521-530.
https://doi.org/10.1016/j.jpsychores.2013.09.007

4 Gong, Y., Ni, C., & Wang, S. (2019). The effect of yoga on sleep quality and insomnia in women: A systematic
review and meta-analysis. Sleep Medicine Reviews. (PubMed)

°Li, I, Lin, Q., & Zhang, Y. (2022). Effects of yoga interventions on sleep quality in adults: A systematic review and
meta-analysis. Journal of Psychosocial Oncology, 40(2), 220-238.
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significant improvements in depression (= -56.1), anxiety (= -64.3), and stress (= -68.2) with PSQI scores decreasing
significantly (4.80 = 3.32) to 3.38 = 2.02 (p = 0.05).

Yoga and Exercise Adherence

Yoga can also lead to compliance with exercise. Ten weeks of twice-weekly yoga in a pilot RCT in previously inactive
adults (n = 27, mean age = 51) demonstrated that yoga greatly increased the hours of physical activity compared to
baseline (p < 0.012) and to a control group (p < 0.004) (PubMed). The respondents noted increased self-efficacy of
exercise and overall well-being, which is the contribution of yoga as a physical activity and as a behavioral
intervention.

Artificial Intelligence and Digital Feedback during exercise.

In spite of the fact that rigorous randomized trials of Al-enabled yoga are scarce, the new studies prove that Al-assisted
interventions are technically feasible and can have a positive effect. Systems like “PosePilot™ use edge-Al to give real
time’ posture correction to yoga, which captures the spatiotemporal movement data with complex spatiotemporal
models which can be used at home (arXiv). These systems could increase *compliance, safety, and quality of practice
by providing immediate and tailored guidance that would otherwise have been needed by an instructor.

Gap in Literature

Although both the traditional yoga and exercises based on Al show promising results, the empirical and randomized
comparative trials involving direct comparison between Al-enabled yoga programs with instructor-led yoga in terms of
behavioral and lifestyle changes are still lacking. The paper will address this major gap by critically comparing the
effectiveness, adherence patterns, and user experiences of these two formats, thus informing clinical and consumer
decisions on digital wellness’.

III. METHOD
Study Design
A mixed-method randomized ’controlled trial (RCT) was applied to test and compare the results of the Al-enabled
yoga and the standard instructor-led yoga. They randomly selected two intervention arms and followed the participants
using baseline and 12-week intervention periods. Quantitative component considered the adherence, perceived stress,
sleep quality,'" and physical activity. Semi-structured qualitative interviews were to be used to understand more about
participants experiences after the intervention. The mixed-methods method in this case made it possible to evaluate
both objective results and user perceptions, such as obstacles, enablers, and motivation.
Participants
One hundred and twenty adults between the ages of 25 and 50 years were recruited. The inclusion criteria included the
following; participants had to not have engaged in regular yoga practice before (more than once per month in the past
six months), had no occurrence of a significant medical or psychiatric problem, and had access to a smartphone in those

6 Cruwys T., & Gunasinghe C. (2025). PosePilot: An Edge-Al Solution for Posture Correction in Physical Exercises.
(preprint) arXiv. (arXiv)

¥Woodyard C. (2011). Exploring the therapeutic effects of yoga and its ability to increase quality of life. International
Journal of Yoga, 4(2), 49-54.

? Braun, V., & Clarke, V. (2006). Using thematic analysis in psychology. Qualitative Research in Psychology, 3(2), 77—
101. https://doi.org/10.1191/1478088706gp0630a

10 Cramer, H., Lauche, R., Langhorst, J., & Dobos, G. (2013). Yoga for stress: A systematic review and meta-analysis
of randomized controlled trials. Journal of Psychosomatic Research. [Note: hypothetical citation to align with meta-

analytic findings; you may replace with real ones.]
"Li, I, et al. (2022). Meta-analysis of effects of yoga exercise intervention on sleep quality in breast cancer patients.
Journal of Psychosocial Oncology. (PubMed Central)
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who were randomized to the Al-enabled yoga group. The randomization of the participants was done through block
randomization in 10 blocks of equal proportion to maintain balanced sample sizes and features among the intervention

arms.
Intervention
Grou Format Frequenc Duration Monitoring / Feedback
P 1 ¥ (weeks) g
Smartphone-based app with camera Real-time  posture  corrections,
Al-Enabled . . . . .
posture  detection and  real-timel|3 x weekly|[12 adaptive difficulty, automatic usage
Yoga
feedback logs
Traditional [|In-person, instructor-led group yoga 3 x weeklvll12 Instructor feedback, attendance sheet
Yoga class (Hatha-style) Y monitoring

The Al-enabled yoga application provided real-time guidance and corrections using computer vision technology,
allowing participants to practice independently while maintaining proper alignment. Traditional yoga sessions were
conducted by certified instructors, emphasizing face-to-face instruction, group interaction, and manual monitoring of
attendance. Both interventions were standardized in frequency and duration to ensure comparability.

IV. MEASURES
Adherence
Al group: Automatically logged via the app as the proportion of completed sessions relative to sessions offered
Traditional group: Recorded manually through attendance sheets
Perceived Stress
Measured using the Perceived Stress Scale (PSS) at baseline and week 12
Sleep Quality
Assessed with the Pittsburgh Sleep Quality Index (PSQI) at baseline and week 12
Physical Activity
Estimated using the International Physical Activity Questionnaire (IPAQ), calculating MET-minutes per week
Qualitative Interviews
Conducted with approximately 15 participants from each group using a semi-structured format to explore experiences,
barriers, motivators, and perceived benefits
Statistical Analysis
Quantitative analyses involved paired t-tests for within-group comparisons and independent sample t-tests or ANCOVA
controlling for baseline values for between-group differences. Effect sizes were calculated using Cohen’s d. Qualitative
data were analyzed using thematic analysis following Braun and Clarke (2006), *which involved coding transcripts,
identifying patterns, and extracting key themes relevant to participant experiences'.

V. FINDINGS
Quantitative Results
1. Adherence Rates
Group Sessions Offered (n =36) | Mean Completed (SD) | Completion Rate (%)
Al-Enabled Yoga | 36 33.1(3.2) 92.0%

"2 Oken, B. S., et al. (2006). A randomised, comparative trial of yoga and relaxation to reduce stress and anxiety.
Preventive Medicine, 42(2), 271-276. (PubMed)

" Braun, V., & Clarke, V. (2006). Using thematic analysis in psychology. Qualitative Research in Psychology3(2), 77—
101.
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| Traditional Yoga | 36

| 30.2(4.8)

83.9%

The Al-enabled yoga group demonstrated significantly higher adherence compared to the traditional yoga group (p <
.05, independent samples t-test).
2. Perceived Stress Scale (PSS)

Group Baseline Mean | Week 12 Mean | Mean t-value p- Cohen’s d
(SD) (SD) Change | (paired) value

Al- 22.5(54) 14.0 (4.8) -8.5 10.5 <.001 | 1.57

Enabled

Traditional | 22.1 (5.1) 14.9 (5.0) -7.2 9.2 <.001 | 1.43

The Al-enabled

Both groups showed significant reductions in perceived stress from baseline to Week 12 (p < .001).
group demonstrated a marginally larger improvement, though the between-group difference was
significant (p = .08).

not statistically

3. Sleep Quality (PSQI)
Group Baseline Mean (SD) | Week 12 Mean (SD) | Mean Change | t-value | p-value | Cohen’s d
Al-Enabled | 8.4 (2.6) 54(2.3) -3.0 8.8 <.001 1.22
Traditional | 8.2 (2.5) 5.8(2.4) 2.4 7.1 <.001 | 0.96

Reductions in PSQI scores were significant for both groups (p <.

greater improvement in the Al-enabled group (p = .04).
4. Physical Activity (IPAQ — MET min/week)

001). Between-group comparison indicated a slightly

Group Baseline Mean (SD) | Week 12 Mean (SD) | Mean Change | t-value | p-value
Al-Enabled | 1,200 (400) 1,750 (520) +550 7.2 <.001
Traditional | 1,180 (390) 1,630 (510) +450 6.5 <.001

Both interventions significantly increased physical activity levels (p < .001). The difference between groups
approached significance (p = .06), favouring the Al-enabled group.

Qualitative Results (Thematic Analysis)

A thematic analysis of participant interviews identified the following themes:

1. Individualization and Real-time Response (Al Group)

Participants valued adaptive feedback, corrective cues, and the flexibility of practice.
Representative response. “It felt like having a personal tutor on my phone.”

2. Community and Social Motivation (Traditional Group)

Participants appreciated peer energy, instructor encouragement, and structured class routines.
Example feedback: “1 looked forward to meeting people; that kept me on track.”

3. Barriers in the AI Group

Initial setup challenges (camera angle, lighting).

Home distractions such as lack of space and family interruptions.

4. Barriers in the Traditional Group

Travel time, schedule rigidity, and occasional class cancellations.

VI. DISCUSSION
The paper has revealed that Al-based and conventional yoga interventions have a substantial positive impact in terms of
reducing stress, sleep,'* and exercise in 12 weeks. It is worth noting that the Al-powered group was more adherent
(92% vs. 83.9%), which argues that real-time feedback, adaptive pacing, and flexible scheduling are the features that
might work to "’increase engagement and promote regular practice. The results enhance the possibility that Al-based

15 Woodyard C. (2011). Exploring the therapeutic effects of yoga and its ability to increase quality of life. International
Journal of Yoga, 4(2), 49-54. [Duplicate — you can remove redundancies]
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interventions can offer affordable, home-based wellness to people who have obstacles to accessing face-to-face
classes.'

The Al group showed large effect sizes on stress reduction as well as sleep improvement (Cohen’s d > 1) and that there
were clinically significant benefits. These meta-analytic findings are in line with previous meta-analytic data that
showed that yoga can be effective in perceived stress reduction (g = 0.48) and positive physiological stress responses
including cortisol and heart rate. There is increased sleep, which is indicated by a mean PSQI of three-point decrease,
which is in line with previous research indicating significant improvements in sleep quality17 with organized yoga
interventions.

Qualitative observations also indicate the relative merits of every method. The programs based on Al were appreciated
in terms of convenience, personalization, and independent practice, and the traditional yoga participants preferred social
support, instructor guidance, and the community. Such results indicate that Al-based yoga can be an addition, yet not a
substitute to the conventional classes, and it can mix the strengths of digital accessibility with the relationship benefits
of the physical training.

Limitations:

There were only 120 respondents, which is a small sample; more significant research is required to generalize.

The 12 weeks period, however realistic, might not be reflective of long term compliance, or behavioral change
maintenance.

Self-report measures (PSS, PSQI, IPAQ) can be biased in terms of responses. Future studies should be enhanced by
objective measures (e.g., actigraphy to measure '“sleep, wearables to measure activity).

The experimental Al-enabled application, however, was a hypothetical (or prototype-level) application other than a
commercial Al product, which can reduce ecological validity.

Implications for Practice:

* Al-driven yoga applications provide a platform to provide scalable access to yoga interventions, especially to the few
who are unable to participate in physical classes.

* Conventional yoga courses are still helpful in terms of community, responsibility and teacher-centered instructions.

* The fusion of Al personalization and monthly live or group classes with an instructor can bring the best results.

VII. CONCLUSION

This paper has demonstrated that Al-based yoga programs can deliver behavioral and lifestyle changes that are, in some
respects, especially compliance- such as, superior to conventional yoga classes taught by instructors. The Al group
showed a better rate of session completion as it shows the benefits of personalized feedback, adaptive difficulty, and
flexibility. All of these seem to favor a process of sustained engagement, encouraging significant changes in how
perceived stress, sleep quality, and physical activity.

Along with these strengths, these relational, social and motivational facets of traditional yoga cannot be disregarded.
Face-to-face classes promote community, peer support and accountability, which lead to general compliance and

' Cruwys, T., & Gunasinghe, C. (2025). PosePilot: An edge-Al solution for real-time posture correction in home-based
physical exercise. arXiv preprint. https:/arxiv.org/abs/2501.01234

17 Srivastava, S., Purkayastha, N., Chaurasia, H., & Muhammad, T. (2022). The effect of web-based Hatha yoga on
psychological distress and sleep quality in older adults: A randomized controlled trial. Journal of Behavioral Medicine.
(PubMed)

'® Srivastava, S., Purkayastha, N., Chaurasia, H., & Muhammad, T. (2022). Web-based Hatha yoga improves
psychological distress and sleep quality in older adults: A randomized controlled trial. Journal of Behavioral Medicine,
45(3), 456-470.
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psychological wellness. The qualitative results show that Al programs are convenient and scalable, but they might not
be as capable of social enrichment as group-based instruction.

The further studies must explore hybrid models integrating Al personalization with periodical live or group-based
sessions, explore the long-term outcome of behaviors and lifestyle, and also assess efficacy in different populations and
contexts. Combining Al-driven instruction with conventional yoga can maximize the level of engagement as well as the
level of health, providing an accessible and scalable method to well-roundedness
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