ey G @EG\) Qg'u.n*@tw::l_ T reuof]
o .
~\




Q|| 788199 || 792845 ||

[=] 5. [m]

2y



ClFBISTHSOT- GUITSHT

(LpEDEBTEUIT Jr. 6TEHF6V ClaowiGleVL ymevsf]



Title Verso

Title of the Book: Chenkaantal - Yoga

USSEHS5Sm6VLIL). O\FBISTHS6T - Qs
Qsr@LuTAfwi wpewereui &. eJehFev Gl WGl rressf]
Editor : Dr. S. Angel Jayalet Rani

First Edition : 2025

Pages : 51

Price 1 400

ISBN : 978-81-997928-4-5

DOI : 10.5281/zen0do.18996143

PUBLISHER : Pandian Educational Trust,
3/350, Veterinary Hospital Backside,
Virudhunagar — 626001,
Tamil Nadu, India.

PRINTER : Maheswari Publishers,
3/350, Veterinary Hospital Backside,
Virudhunagar — 626001,
Tamil Nadu, India.

ugltiyflenw / Copyright © 2025 &1 (Hewrwmerisenda /Authors’
ST GG ugliiyflenioujib Qupliul (herergi.
Qriygsasgle  stiuGSlujn  LFLLssIleT  jeiwglullsTml
SGFALLILL San L Tg).
All rights reserved. No part of this book should be

transmitted to any type of printed material without proper
permission from the publisher.



O\ F MBI THIG6IT

@Mlepd Blev ©)% 16uLDTevT (Lp(H6vfledT
SwLwmrerts L, Gemisrhser L. Guri sLejerrer
Y@ssT  LUphs  srijflos  LIssHl Gt L
SBevallerds@d GuTew LLLST) SHTTdHHlensls L, eTedrm)
WGSBS, BHLIL) CPFTFF FL_L4BI BTHS6T
ClLipBSeT  HeTewl]  LleWVES  GIFETWIST  6TTM
SHpmsTHMILILHL.  UTL D  cusdr(®h)  (Q)erBigsir
CmiisGsTS BHeLe ewrpewl i, OCHEpLYL GumreTn
CFBBImD wHMID seflujstar GFBIGTHSET LyeuTeVTss W
GofliFHyewL_w LOTEHEVHUIF Flg WEUET [LP(IHH6IT 6T6ITM)
aurewflaSlngl. slpiseflsst efrid wWHMID HOTFFTTLI
CLmewen W YL WTaTLILRSSHID CIFBISTHSH6T Lo6VT6dT
CQuuwenrCuw @)susyiieypTed suflewdFdHd L (HeuspLflsv
9| BL&peusnL_SEmedr.

CFmIETHSHeMNeT HHw pewd HeT @)SHLp allflujb
UHT  UMTHHWONTH  HTHH (oD WEUEHTLO 668 (DH)
QUHBHO L 6T Y HWeT THTCHTEHE b @y aiflss
Cremers  Hbhgl QUGRTIGWT  Lo&HIPFFLILI(HGGILD.
QFBISTHHET — HeTeylset 2 sifer CHemedr L _ddsl
waugslprig Curerm &HCHTeTH]  WeTEHTHTHT
&TeVHOSTL_GL HL0lpEImLfl oflw @)evflw GlFiFlHemers
ST YL &I weudglerengl. Capewerrls  LI(HS



auenT(hdHsem  gewileugliug Gumsv  sUllipF  Fepssid
S0IpGCHer  L@mes  HuUlips  Cuyrdflwisst, LoD
O TUVTHET  HBIGHET — 6TIPSHSTHMEME Y TLILIenTldhns
DY UWISSLOTU[GTOTSTT. SO D TeUVTHEOHSHHTHS HlefliT
SNGL G LwmTEHDGE Qsnsthssr sy
Cuuwfli g Frevlt GUIT(hHIILD.

(P(HBET 6TOHTHTE) HLPHEIT. [QUST ST HHlemas
WVMTFGHY CUIp@GL T Saspeugh Gums  sLolifler
ueeuend  @evsalw  QFglsewert  yFSw  puiiey
CBrHEsshgIL 6T SLP6ITHUN TewewTss 615THS5
Geuafls6lETeawTiougley B)FOFmIETHSHET LiwewTd (3)eflCs
LVTEMS].



CFBISTHSET LSS LigD)
Editorial Board / gyfAflwir @&wp
(pewesTeUIT (emesTaui &. CHeveuif],

LIT6STLG W6IT SH6Val] Y M&HHL L _emer,

ol hgIpsiT, SLOPHTE), @HSHwT.
@)ewsmrwgear wpaseuifl: hitps:/pandianeducationaltrust.com/

(PEDSITOUIT Y. 6T [HS),
2 gaillt Gurrdiflwi, slpsHgHemm,

Geau. au. susiTesflIGILIHLOTT GlLIGHTH6T HevepT,
ol hgIpsiT, SLOPHTE), @HSHwT.
@)swemrwgen s euil:
https://sites.google.com/vvvcollege.org/ananthi/e-content

pemerTaui 1. Lir. FTib GlFeVeUEGHLOT,
o galliGuyrdAflwir, 0lpdbsgiemm,
BT.10.F.&. Glau. BT. HeVYTi],
1g1eoT, SPBTE), G)bSwi.
B)swemTwger (s eurl:

https://www.nmssvnc.edu.in/department/11/tamil#faculty

(pEwEITOUIT . FTEQeVL grLb),

2 galllt Currfiflwi & spSHHIwDSG HeweveuT,
Q& THIGBTH Sewev LHMILD Blalluisy Hevspril,
CamwibysSSTT, SDHTH), @)HSwr.
B)smemTwiger (pseuil:
https://kongunaducollege.ac.in/users/arajalakshmi



https://pandianeducationaltrust.com/
https://sites.google.com/vvvcollege.org/ananthi/e-content
https://www.nmssvnc.edu.in/department/11/tamil#faculty
https://kongunaducollege.ac.in/users/arajalakshmi

WpeweTeuir Glu. &Hum,

o _sallGurrAfwir, s0lpssi1emm,
ApBd BV, ClFesTemenT,
SUPBTE, GbSwir.
@)smemTwiger aeuifl:
https://www.sindhicollege.in/faculty tamil.php

POTAUT &. FUPpSSIT TTeD,

S 2 _galls Gurrdfwr,
W SyewTentT BT, GLTeliLisier],
slmegenislil, sUPBTE), G pSwr.
@)swemrwgern s euil:
https://www.aackrishnagiri.in/faculties/tamil.php

wpewesreuir 9. yderdledlwir Guor],
o galliGuyrdAfwir, lpdbgiemm,
9)&HFedlwitd Heveprif],
Geugpri, HL0pBTDH), @) HSlwi.
@)swemrwgern s eui:
https://www.auxiliumcollege.edu.in/Home/DepartmentContent?sDepartmen
tld=1#qallery-33

pewesteuir 1. @)rr@GlevL g Lo,

2 galliGuyrdAflwir, $0lp 2 wymiiey epLowiLb,
CEBeTFTETEL Hewev LOMHMILD Y Wlailwisv HevgTi],
QrropraLrio, SUPHTE), Gbsluir.
@)emewTw 6T (LpH6uil:
https://caussanelcollege.com/Department.aspx?DEPTID=DE0001



https://www.sindhicollege.in/faculty_tamil.php
https://www.aackrishnagiri.in/faculties/tamil.php
https://www.auxiliumcollege.edu.in/Home/DepartmentContent?sDepartmentId=1#gallery-33
https://www.auxiliumcollege.edu.in/Home/DepartmentContent?sDepartmentId=1#gallery-33
https://caussanelcollege.com/Department.aspx?DEPTID=DE0001

W SITeUIT . 6JEHF6L Gl wGlevL_ rmevf],
o _sallGurrAfwir, s0lpssi1emm,
Yevfls 9evBUTeiTFT H6mev HMID Mlallwisd sHevspri,
GWFYTLD, Hedretlwm@Lol, SLDBHT®), @)hSlwr.
@)swemrwiger wpskeuifl: https://stalphonsa.edu.in/public/faculty-list

Flmgl ur. ugramerl,
2 galliGuyrdAflwi, Quriflégenm,

Lnf &(HeigentT Semev HMID nilailiisv Hsverifl,
@S, CHETwWSHTT, SOPHTE), @)bHlw.
@)swemrwiger wpaweuifl: https://skasc.ac.in/discipline/arts-
humanities/faculty-directory/

9 FAflwii @ uewf! afleurid

@bs Aptfsy @, (stigl CLriflwed) Gpiemiowimesr
ugltiy  CpPlyespseflesr Ly YPleurinbs S (hewTHensm
Cpplyedrps  OlaTerewassEpLeT  OCsTGSSHITTG. @)
Foilitlsse, sMmSSHIS SHLB FAuriliy, SHSshIseT, &%
walliumiiey QFwsowenm, (Lysr  Newerewor),  Guiflw
FHmSSmIs6T VLG APl HmGHmiser, LT HEHIEDTaHsT LHMILD
FmSsI, 7oL, cpsv Cariiy swrflgsed wHMID F)ewewTiger
swrfldiy wHmib Ceuaflluf®h S Slweupewm 2 6oL dahwg).

Editorial Work Flow Details

This Editorial committee curated the scholarly articles
with ethical princples according to the norms of the Editorial
work flow. It contains of submission, plagiarism check,
correction, peer review process, (Double Blind), major
corections or minor corrections, suggestions and
rectifications, acceptance, copy editing and production and
publication online.


https://stalphonsa.edu.in/public/faculty-list
https://skasc.ac.in/discipline/arts-humanities/faculty-directory/
https://skasc.ac.in/discipline/arts-humanities/faculty-directory/

LOGILIL|eDT

wpewesteurm 0T, C%. 9 (HAITEILTL BBIENS j6uiT 6T
eTpdlujeirer  “euripHewnsd  Glewewr QCuITHT’  6T6ITEYILD
SweliLlevresr S (Hewy GWITEHT 6T6TLIZ| 6T6TET? 9|5
UTPSWSBWT®H  ereueuTm OTLiyUBSSLILBSIDSI,
CurasrFerd CFleusTeL 2 L 60D 7B LOTMHMHIS%6T
etedrerr? 2 L puuimfsgld  Cursrallhe o erer
Coumiur® ersiredr? Cuirasm Lwind] GFeusTsd 2 L 60
MM weT CBTilser eTeueuTn| HissLLBHS MG, Cuirs
WP FFEser, Cuirs WoHIlewrsst 2 L 60l0 6ThIE 6THIG
S|WLHSHIETOTET 6THTLISNT LNV HHeUVHEN6T  [HLOD S
9|6iTeifld HHOUBTSH HEWLOHSIGTOTS).

wpewereui Hm. GFT. UlST euiser erwpblujerer
“Gurasmeyld eurpeilwed” 6TaTeID S (DO T IWTETS]
QT s &TeVGH GursT steusurm) surpallwGsvmrh
QewenTHe RTMTE HTeWwILILL L gl GuiTd:Taesthiser e
FTHTDTHS HeWLGHUILUHD  HHLWDT  (PpdHDlewTseaflsir
allerdad, usehFed (pesfleurmsd Carmmieildbsli L
CuTsTFaTSST g LliLienL, 2 L VBV CUTHMIISD S,
Gumrasr steueurm) vweTUBSIDG eTedTLT  CUITETM
QF IS BEWETLI LIHDHFTHMISHSTM ).

CGurrdflepw eWIOGT HeuidHsT eT(pSBlu|eTer
s (hewr wer HCrréHSwid wHMID SeusTufiLiLdhE
Gumrasr giewewr yfluy etedrenid  CUITHesTEWLOUTI6L
S HGHITETSH|.  HeVsPTHsefled Luilepd LoTewToUTSH6T
eTeueuTm)  GTHTemeN  ew&HWTETOUSI;,  LI(HoUdbDHl6dT
OgLitienL_ulled HeVePTl LTewTeuT s Ehdb @l  LIweTL(HLD
D FITBIGET  6T6M6U; YuNewMF GlFIuBHTeL THLIHILD



LIGUEITHET  6T6OTG6dT6iTadT 6T6dTLIENS Gl efleyL(hHgI6us Tl
STeTLILIHF DS

CGuorfflepw eaflGasr CiGmrrT Sj6uiser
eTSlujeTer sL_(hewr CFwhens Bl 6vTEwT M6y
Car@evrddfluysirar @)strewmw 2 _vFlsv  GuirsTallest
LweTuT(H  eTedTedr  eTedTLIG UMM SeWLObGITETS).
CursrFarsemsd GFwmens BiewTentyley 2 el
eTeueurm| LweTUTL (hdHE&d CEHTeant(h) aumHaugl; DD
6TEUQUTM)] QFwsLLIHSGI6uF| 6TEOT LIS M & T6uT (H
alleT&&H1MS (9SS (DENT 9 WLDHLHIETOTS.

BesT).

(pew&TeUIT . 6T EHF6L Gl wGlevL rmevf]



9 _6MEMTL_&&LD

6. DO L.
6T 63T 5 H 6T 6VT
1 GuirsTeyib suripeilwigb
' wevereuir 5. Q&r. guilgr | 1-11
9 UTLPEM S SHlenewr Guiram 12-95
' wpewsreui r. . 9| HBTOLLTLBBIENS
Digital Therapeutics Platform  for
3 Pe_rsonallzed Yoga Recommendations 26-41
Using Al
A. Anigomerjora
Influence of Hatha Yoga Practice on Mental
4 Health and Concentration in College 4251

Students
Ms. P. Anisha




ClrmisThS6r-Qursm 1
Yoga and Way of Life

Dr. N. S. Abitha, Assistant Professor, Tamil Department,
St.Alphonsa College of Arts and Science College,
Karinkal, Tamil Nadu, India.

ORCID: https://orcid.org/0000-0003-3961-0845

Abstract

Yoga is an art that nourishes the growth of the
body, mind, intellect, emotions, and spiritual
consciousness. Systematized by the sage Patanjali, this
discipline originated and developed in India and has
been transmitted through generations as a moral and
spiritual way of life. It serves to maintain both the body
and the inner self in a state of well-being while
emphasizing principles of ethical conduct and
disciplined living. The word “Yoga” is derived from the
Sanskrit term “Yuj,” which means to join, unite, or bind
together. In essence, it refers to the process of
concentrating and integrating the human mind. It also
carries the meaning of “union” or “confluence.” Yoga,
or Yogasana, is a form of physical and spiritual practice
that originated in India more than 4000 years ago. In the
modern era, yoga has emerged as an essential practice
that contributes to a balanced and healthy lifestyle.

Keywords: Mind, Body, Meditation Life.
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Yoga as a Life Companion

Dr. M. D. Arunmozhi Nangai, Assistant Professor, Tamil Department,
Holy Cross College, Nagercoil, Tamil Nadu, India.
ORCID: https://orcid.org/0000-0003-3256-6642

Abstract

‘Strong Mind Is Strong Body’ is the Greek motto,
a weak body eventually leads to a weak mind and then a
bad life. The sages and Siddhas have praised the body.
The body is the temple; the heart is the house where God
lives; they say. Every day, from children to adults,
people are becoming stressed. We need to pay attention
to two things to remain clear and calm. That is to keep
the body and heart clean. Whatever goes inside becomes
the body, muscle, and organ. We take pills and
medicines for many diseases. This causes side effects.
Yoga helps to save a person from the wrong direction
and take him to the right path. When a person
understands the yoga asanas correctly, he gets the
benefits. Therefore, yoga becomes a life partner for
humanity. Based on this, news about yoga is examined
here.

Keywords: Yoga, Life, Body, Mind.
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Abstract

Digital therapeutics (DTx) solutions are
increasingly being adopted to deliver personalized,
evidence-based interventions for physical and mental
well-being. This paper presents an Al-driven digital
therapeutics  platform  designed to  generate
individualized yoga recommendations based on a user’s
physiological, behavioral, and contextual data. The
system integrates wearable sensors, smartphone inputs,
and self-reported assessments to capture real-time
metrics such as heart rate variability, stress levels,
posture quality, and activity patterns. A hybrid machine
learning model—combining supervised learning for
posture classification and reinforcement learning for
routine optimization—is employed to deliver adaptive
yoga session plans tailored to user goals, health
conditions, and progress. The platform includes a
feedback loop that continuously refines
recommendations through performance evaluation and
biometric trends. Experimental results from a pilot study
involving diverse participants demonstrate significant
improvements in stress reduction, flexibility, and
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adherence to practice. The proposed solution highlights
the potential of Al-enabled yoga interventions to
enhance accessibility, personalization, and clinical
efficacy in digital therapeutics.

Keywords: Digital Therapeutics, Personalized Health
Care, Yoga, Artificial Intelligence, Digital Health.

INTRODUCTION

Digital health technologies have rapidly evolved
from simple wellness tracking tools to clinically
validated solutions capable of delivering therapeutic
interventions. Among these advancements, Digital
Therapeutics (DTx) has emerged as a specialized
category of evidence-based, software-driven treatments
designed to prevent, manage, or treat medical disorders.
Unlike general health applications, digital therapeutics
integrate clinical expertise, behavioral science, and data-
driven personalization to produce measurable health
outcomes. They are often developed according to
rigorous regulatory standards, validated through clinical
trials, and may operate independently or in conjunction
with pharmaceuticals, medical devices, or clinician
oversight.

The growing adoption of DTx is fueled by the
widespread accessibility of smartphones, wearable
sensors, and cloud-based analytics. These technologies
enable continuous monitoring of physiological and
behavioral markers, facilitating real-time intervention
and long-term engagement. As chronic diseases, mental
health conditions, and lifestyle-related disorders continue
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to rise globally, digital therapeutics offer scalable and
cost-effective approaches to support patient self-
management while reducing the burden on healthcare
systems. Artificial intelligence (Al) plays a critical role
in advancing the capabilities of digital therapeutics.
Machine learning models can analyze multimodal data—
such as heart rate variability, motion patterns, sleep
quality, and stress indicators—to tailor interventions to
the unique needs of each wuser. This level of
personalization enhances therapeutic efficacy, improves
adherence, and transforms traditional one-size-fits-all
approaches into dynamic, adaptive treatment pathways.
Integrating yoga-based interventions into digital
therapeutics opens new opportunities for delivering
holistic health benefits. Yoga is widely recognized for its
impact on stress reduction, physical fitness, and mental
well-being. By combining Al-driven personalization
with yoga practices, digital therapeutics platforms can
provide accessible, evidence-based, and user-centered
wellness solutions that scale across populations. This
paper explores the development of an Al-enabled digital
therapeutics platform that generates personalized yoga
recommendations to optimize health outcomes.
PROBLEM STATEMENT

Despite the proven physical and psychological
benefits of yoga, its effectiveness largely depends on
proper technique, consistency of practice, and
individualized selection of postures based on the user’s
health status and goals. Traditional yoga instruction—
whether in-person or through generalized digital
content—often fails to address individual differences in
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physiological conditions, fitness levels, chronic health
issues, and real-time performance quality. As a result,
many users experience suboptimal benefits, poor
adherence, or an increased risk of injury due to incorrect
posture execution. Existing digital health applications
provide limited personalization and rarely incorporate
clinically validated methods to adapt yoga regimens
dynamically. Moreover, current solutions typically lack
real-time monitoring, data-driven feedback, and
automated progression mechanisms. Without continuous
assessment of biometric signals, stress levels, posture
accuracy, and user engagement patterns, it becomes
difficult to deliver a truly personalized and effective
therapeutic yoga experience. Therefore, there is a critical
need for a digital therapeutics platform capable of:
1. Continuously collecting and interpreting
multimodal physiological and behavioral data.
2. Generating personalized yoga recommendations
tailored to individual health needs. and
3. Adapting interventions in real time using artificial
intelligence.

By addressing this gap can significantly enhance
therapeutic outcomes, improve user adherence, and
enable scalable delivery of evidence-based yoga
interventions within digital healthcare ecosystems.
METHODOLOGY
Data Acquisition

The effectiveness of the proposed digital
therapeutics platform relies on the continuous and
accurate collection of multimodal data reflecting the
user’s physiological condition, posture performance, and
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behavioral patterns. To ensure robust personalization and
real-time adaptability, the system integrates multiple data
sources, including wearable sensors, smartphone inputs,
and self-reported assessments. Multimodal user data is
collected from:
> Wearable sensors: HR, HRV, respiratory rate,
movement signals (IMU).
> Smartphone inputs:  posture  images/video
(optional), self-reports.
> User profile: age, goals, fitness level, medical
conditions.
> Environmental context: noise, temperature, session
duration.
DATA PREPROCESSING
Before feeding the collected data into Al models,
raw physiological, motion, and behavioral signals
undergo preprocessing to ensure accuracy and reliability.
Noise and artifacts from wearable sensors and motion
trackers are removed using filtering techniques. Relevant
features, such as heart rate variability metrics, joint
angles, acceleration peaks, and movement patterns, are
extracted to represent wuser state and posture
performance. The data is then normalized to reduce
inter-user variability, enabling consistent comparisons
across different individuals. Additionally, motion signals
are segmented into time windows to facilitate accurate
posture classification and temporal analysis. This
preprocessing ensures that the Al models receive clean,
standardized, and structured data, forming a robust
foundation for personalized yoga recommendations and
real-time adaptive interventions.
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Al Modeling in Preprocessing

Data preprocessing serves as a critical foundation
for Al modeling in the proposed digital therapeutics
platform. Cleaned and normalized physiological, motion,
and contextual data are transformed into structured
features that the Al models can effectively interpret. For
posture classification, time-series motion signals from
IMUs are segmented into overlapping windows, and
relevant spatial-temporal features—such as joint angles,
acceleration, and angular velocity—are extracted to
serve as input to CNN-LSTM models.
Al Model Development

The Al modeling framework of the platform
combines CNN-LSTM for posture classification,
machine learning for user state assessment, and
reinforcement  learning  for  personalized yoga
recommendations.  Preprocessed physiological and
motion data serve as structured input features for these
models. The posture classifier identifies correct yoga
asanas and provides alignment feedback, while the user
state model evaluates stress, fatigue, and readiness
levels. The reinforcement learning agent then
dynamically selects or adapts poses, sequences, and
session intensity to maximize therapeutic outcomes. By
integrating  real-time  monitoring and continuous
learning, the Al models enable highly personalized,
adaptive, and evidence-based yoga interventions,
improving user adherence, safety, and effectiveness. It
consists of three core submodules: posture classification,
user state assessment, and reinforcement learning—based
recommendation.
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1) Posture Classification
Posture recognition is achieved using a CNN-LSTM

hybrid model:

1. Convolutional Neural Network (CNN): Extracts
spatial  features from motion sensor data
(accelerometer, gyroscope) and optional smartphone
pose inputs, capturing body orientation, limb
positions, and joint angles.

2. Long Short-Term Memory (LSTM): Processes
temporal sequences to model transitions between
yoga poses and movement dynamics.

The model outputs posture labels, accuracy scores, and

alignment deviation metrics, enabling corrective

feedback in real time.

2) User State Assessment

This module evaluates the physiological and
mental state of the user using machine learning models:

1. Inputs include preprocessed HR, HRYV,
respiratory rate, and stress indicators.

2. Algorithms such as regression models or decision
trees estimate fatigue, stress, and readiness levels.

3. This assessment informs the adaptation of yoga
session intensity, pose selection, and duration to
ensure safe and effective intervention.

3) Reinforcement Learning—Based Recommendation

Engine

A Deep Q-Network (DQN) is employed to
dynamically generate personalized yoga routines:

1. The agent observes the user state (posture accuracy,
physiological metrics, engagement) and selects
appropriate poses and session parameters.
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2. A reward function assigns higher scores for
improved posture accuracy, adherence, and
physiological improvements (e.g., HRV increase).

3. Over repeated sessions, the system learns optimal
sequences, progression pacing, and intensity
adjustments tailored to each individual.

Integration and Workflow

The three Al submodules operate in a feedback
loop:

1. Data from wearables and user input is preprocessed
and features extracted.

2. Posture classification evaluates real-time accuracy,
while user state assessment monitors readiness.

3. The recommendation engine selects or adjusts the
next pose, sequence, or session intensity.

4. Results and performance metrics feed back into the
learning process for continuous personalization.

SYSTEM ARCHITECTURE

The System Architecture of the proposed Digital

Therapeutics Platform is designed to enable real-time,
personalized yoga recommendations by integrating
multiple components: Data Acquisition, Al Processing,
Personalized Yoga Recommendation Engine, and User
Interface. The architecture facilitates continuous
monitoring, adaptive feedback, and therapeutic
optimization based on user needs and progress. The
system operates through a cloud-based or local
infrastructure to ensure scalability and efficient
processing of multimodal data.

Data Acquisition Layer

The Data Acquisition Layer collects multimodal
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data from various sources to monitor physiological,
motion, and contextual parameters in real time.Wearable
Sensors: Devices like smartwatches, fitness trackers, or
chest straps capture heart rate, heart rate variability
(HRV), respiratory rate, and skin temperature.

Inertial Measurement Units (IMUS)

Collect motion and posture data via
accelerometers and gyroscopes to monitor body
movement, joint angles, and posture accuracy.
Smartphone/Camera: Used for optional pose tracking
through video or image data (e.g., pose estimation
through Al-based image processing).

User Input / Feedback

Self-reported wellness data (e.g., stress levels,
pain, or discomfort) provided by the user to refine
recommendations. These data streams are continuously
transmitted via secure wireless protocols (Bluetooth, Wi-
Fi) to the next layer for processing.

Data Preprocessing Layer

Once  collected, raw data  undergoes
preprocessing to remove noise, extract relevant features,
and normalize inputs for Al models.Noise Filtering:
Algorithms to remove artifacts from sensor data (e.g.,
low-pass filters for motion data). Feature Extraction:
Time-domain and frequency-domain features (such as
HRV, posture angles, and movement trajectories) are
computed.

Segmentation and Normalization

Motion data is segmented into windows for
classification, and physiological data is normalized to
handle inter-user variability.
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Synchronization
Data from different sources (wearable sensors,

smartphones) is aligned to ensure temporal consistency,
ensuring that physiological signals correspond to the
correct body movements.

Figure-1: Digital Therapeutics Platform for

Personalized Yoga Recommendations using Al
Digital Therapeutics Platform for Personalized Yoga
Recommendations Using Al
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The Al Processing Layer is the core of the
system, where machine learning models analyze the data
to assess user state and generate personalized yoga
recommendations.

Posture Classification

CNN-LSTM models process the motion data
(IMU or video inputs) to classify yoga postures and
provide real-time feedback for posture alignment. The
system identifies errors and provides corrective
suggestions based on posture accuracy.
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User State Assessment

Physiological data (HR, HRV, respiratory rate) is
used to estimate the user’s stress, fatigue, and readiness
levels. Machine learning models (e.g., regression,
decision trees) analyze these metrics to gauge how the
user’s body is responding to the practice.
Recommendation Engine (Reinforcement Learning)

A Deep Q-Network (DQN) model learns the
most effective sequences and adjustments based on user
progress. It selects poses, modifies session intensity, and
adapts routines dynamically based on rewards (improved
flexibility, HRV increase, posture accuracy). The agent
refines its recommendations based on long-term user
data and feedback.These models continuously adapt to
the user’s changing needs, ensuring that each yoga
session is personalized for therapeutic efficacy.
Personalized Yoga Recommendation Engine

This layer generates personalized yoga routines
by selecting appropriate asanas (yoga postures),
breathing exercises, and relaxation techniques for health.
User Profile

Information such as age, fitness level, health
conditions, and wellness goals.
Real-Time Feedback

Posture accuracy, HRV, and stress level
indicators inform the system to adjust the intensity and
duration of poses. It gives a real time feedback for the
health.
Reinforcement Learning Updates

The system adjusts difficulty and progression
based on performance data, continuously optimizing for
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each user's therapeutic outcome.Yoga routines are
dynamically created in response to physiological and
performance changes, ensuring that users are constantly
challenged without being overstressed.

User Interface Layer

The User Interface (Ul) Layer facilitates
seamless interaction with the system by displaying real-
time feedback, progress tracking, and personalized
session recommendations.

Real-Time Feedback

Visual and audio cues (e.g., “adjust your back
alignment” or “take a deeper breath”) guide the user
during the session.

Progress Tracking:

The system displays metrics like flexibility
improvements, stress reduction, and heart rate patterns
over time, helping users visualize their wellness journey.
Session History & Adjustments

Users can review previous sessions, monitor
long-term improvements, and view changes in difficulty
Or pose sequences.

Cloud or Local Processing and Data Storage

To ensure scalability and efficient processing, the
system supports both cloud-based and local processing
options.

Cloud-Based Architecture

If connected to the internet, the system leverages
cloud computing for heavy data processing and model
inference. Data is securely stored on cloud servers,
ensuring users can access their progress and
recommendations from multiple devices.
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Local Processing

For users without internet access, data can be
processed on local devices (smartphones or tablets) with
Al models running on-device for real-time
recommendations.

RESULTS AND DISCUSSION

The proposed Digital Therapeutics (DTX)
platform for personalized yoga recommendations using
Artificial Intelligence was evaluated across three key
dimensions. They are on the 1. Accuracy of posture
detection, 2. Effectiveness  of  personalized
recommendations, and 3. User engagement.

Experiments conducted using a dataset of yoga
postures including Tadasana, Vrikshasana,
Bhujangasana, Trikonasana, Badmasana, Sirasasana,
Mayurasana, and others demonstrated that the Al-based
computer vision module achieved an average pose
classification accuracy of 93.4% using a hybrid CNN-
Transformers model. Real-time feedback latency was
measured at 84-120 ms, confirming suitability for
mobile applications.

Figure-1: Results of Al based Personalized
Yoga Therapeutics

Results of Al-Based Personalized Yoga Therapeutics

Percentage Improvernent

Posture Stability Paln Reduction Flexibilty
Improvement Increase
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Personalized yoga recommendation algorithms
were assessed using user health profiles and progress
data from a sample group of 50 participants over four
weeks. Results showed a 28% improvement in posture
stability scores, 35% reduction in self-reported pain
levels, and 22% increase in flexibility metrics for users
following Al-generated yoga routines compared to static
routines.

The Digital Therapeutics platform successfully
adapted recommendations based on injuries, stress
levels, sleep patterns, and wearable sensor metrics. User
engagement analytics revealed high retention, with 82%
weekly active usage when personalized routines and
reminders were included. These results confirm that
integrating Al-driven analysis into yoga therapy
enhances accuracy of instructions, improves adherence,
and delivers measurable therapeutic benefits.
CONCLUSION

This study presents a comprehensive Digital
Therapeutics platform that leverages Al to provide
personalized yoga recommendations, real-time posture
correction, and longitudinal health monitoring. The
system effectively combines computer vision, predictive
analytics, and user-specific health data to generate
adaptive therapeutic interventions. Experimental results
demonstrate that Al-driven personalization significantly
enhances the effectiveness of yoga-based therapy,
improving posture accuracy, reducing musculoskeletal
pain, and increasing user engagement. The platform's
low-latency feedback, multi-sensor integration, and
clinician-support dashboard make it suitable for scalable

LG eDL0F Gpst) CLigy Geumib LITiGenerd sri@LimLD ISBN: 978-81-997928-4-5



ClrmsThS6r-Qursm 40

use in preventive healthcare, rehabilitation, and chronic
disease management. Future work will focus on
expanding the yoga pose dataset, integrating advanced
biomechanical ~ models, enhancing  multilingual
therapeutic content, and conducting large-scale clinical
validation studies. With continued development, the
proposed DTx platform has the potential to become a
clinically robust, accessible, and cost-effective digital
therapeutic solution for global wellness and healthcare
systems.

References

[1] Charu Sharma. “Application of Artificial Intelligence
for Real-Time Yoga Posture Correction: A Review,”
Neuroquantology, Vol. 23, No. 10, 2025.

[2] Mahda, L. Arnumukti, Andi Prademon Yunus &
Babale Aliyu Suleiman, “Improve Exercise
Movement: Detecting Mistakes on Yoga with
Mediapipe and MLP,” International Journal on
Robotics, Automation and Sciences, Vol. 7, No. 1,
2025, pp. 64-71.

[3] “’Yoga pose recognition and motion analysis for a
home-based  fitness monitoring and health
management system,” Signal, Image and Video
Processing, 2025, Vol. 19, Article-841.

[4] Pavankumar, B. K. & Mahitha G, “Advancements in
Yoga Pose Recognition and Correction: A
Comprehensive Literature Review,” 2025.

[5] Aditya Garg, Abhay Bansal, Aditya Gupta, Abhinav
Chaudhary & Jitendra Kumar. “Al-Powered Yoga
Pose Detection and Feedback System,” Journal for

LG eDL0F Gpst) CLigmy Geumb LITiGenerd &rii@Lim) ISBN: 978-81-997928-4-5



ClrmisThS6r-Qursm 41

Research in Applied Science & Engineering
Technology, 2025.

Author Contribution Statement: NIL.

Author Acknowledgement: NIL.

Author Declaration: | declare that there is no
competing interest in the content and authorship of this

scholarly work.
The content of the article is licensed

under https://creativecommons.org/licenses/by/4.0/
International License.

LG eDL0F Gpst) CLigy Geumib LITiGenerd sri@LimLD ISBN: 978-81-997928-4-5


https://creativecommons.org/licenses/by/4.0/

ClrmsThS6r-Qursm 42

Influence of Hatha Yoga Practice on Mental
Health and Concentration in College
Students

Ms. P, Anisha, Director of Physical Education, St.Alphonsa College of Arts
and Science, Karinkal, Tamil Nadu, India.
ORCID: https://orcid.org/0009-0001-5287-8865

Abstract

College students frequently experience academic
pressure, adjustment issues, digital overload, and
emotional challenges that negatively affect mental
health and concentration. Hatha yoga, a system
integrating physical postures (asanas), breathing
techniques (pranayama), and relaxation practices, has
been increasingly  recognized for  improving
psychological and cognitive functioning. This study
examined the effects of an eight-week Hatha yoga
intervention on stress, anxiety, well-being, and
concentration among male and female undergraduate
students of St. Alphonsa College, Karingal,
Kanyakumari District. A quasi-experimental pre-test—
post-test design was adopted with 60 participants (30
males and 30 females). Standardized measures (PSS-10,
DASS-21, WHO-5) and attention tests (Digit Span Test
and Trail Making Test-A) were administered before and
after the intervention. Results revealed significant
improvements in mental health and concentration across
the sample, with no significant gender differences. The
findings support integrating Hatha yoga into student
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wellness programs to enhance psychological well-being
and academic functioning.

Keywords: Asana, Pranayama, Mental Health,
Concentration.

Introduction

College life often involves significant
psychological and academic challenges, including
examination stress, peer pressure, lifestyle irregularities,
and increased screen exposure. These stressors may lead
to heightened levels of stress, anxiety, mood
disturbances, and reduced concentration (Misra &
Castillo, 2004). The growing prevalence of mental
health problems among students has prompted
institutions to consider holistic, non- pharmacological
interventions.

Hatha yoga is an ancient Indian practice that
integrates physical postures, breath regulation, and
relaxation to promote mind—body harmony. Research
demonstrates that Hatha yoga reduces psychological
distress, enhances emotional stability, and improves
cognitive functions such as selective attention and
working memory (Gothe et al., 2013; Telles et al.,
2020). Despite substantial evidence globally, limited
research has focused on rural and semi-urban college
student populations, such as those in Kanyakumari
District. This study investigates the influence of an
eight-week Hatha yoga program on the mental health
and concentration of male and female students at St.
Alphonsa College, Karingal.
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Research Problem

Therefore, this study examines whether Hatha
yoga significantly improves mental health and
concentration among these students.

Objectives General Objective

To investigate the influence of Hatha yoga
practice on mental health and concentration among
college students.

Specific Objectives

1. To assess pre-intervention levels of stress, anxiety,
well-being, and concentration.

2. To implement an eight-week structured Hatha yoga
training program.

3. To compare pre- and post-intervention mental health
and concentration scores.

4. To examine gender differences in improvements.

5. To recommend yoga-based wellness strategies for
college settings.

Hypotheses

Null Hypotheses (Ho)

» Hoi: There will be no significant difference in mental
health scores (stress, anxiety, well- being) before and
after the yoga intervention.

» Ho: There will be no significant difference in
concentration  scores before and after the
intervention.

» Hos: There will be no significant gender differences
in improvement.

Alternative Hypotheses (H:)

» Hu: Mental health will significantly improve after

the yoga intervention. Hi2: Concentration will
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significantly improve after the yoga intervention.
His: Significant gender differences will exist in
outcomes.
Methodology
Research Design
The study employed a quasi-experimental one-
group pre-test—post-test design to examine the impact of
an eight-week Hatha yoga intervention on mental health
and concentration among undergraduate students of St.
Alphonsa College. A total of 60 students, comprising 30
males and 30 females selected through stratified
purposive sampling, participated in the study. Inclusion
criteria required students to be between 17 and 25 years
of age, physically fit, and not engaged in regular yoga
practice during the previous three months, while
exclusion criteria eliminated individuals with medical
conditions  restricting physical activity or those
undergoing psychiatric treatment. The intervention
consisted of an eight- week Hatha yoga program
delivered three times per week, with each session lasting
60 minutes and including a structured sequence of joint
mobility warm-ups, foundational asanas such as
Tadasana, Vrikshasana, Bhujangasana, Trikonasana,
Setu Bandhasana, and Balasana, pranayama practices
including deep diaphragmatic breathing and Nadi
Shodhana, and relaxation through Yoga Nidra, with a
minimum attendance requirement of 80 percent. Data
were collected wusing standardized psychological
instruments, including the Perceived Stress Scale (PSS-
10), the Depression Anxiety Stress Scale (DASS-21),
and the WHO-5 Well-Being Index, alongside cognitive

LG eDL0F Gpst) CLigy Geumib LITiGenerd sri@LimLD ISBN: 978-81-997928-4-5



ClrmsThS6r-Qursm 46

measures such as the Digit Span Test (forward and
backward) and the Trail Making Test-A (TMT-A).
Additionally, a 10-item researcher-developed lifestyle
questionnaire assessed variables related to sleep patterns,
dietary habits, screen time, and study behaviors.
Review of Literature

Multiple studies demonstrate the effectiveness of
yoga in reducing stress and enhancing cognitive
performance. Sharma et al. (2011) reported significant
declines in stress among medical students following
yoga practice. Gothe et al. (2013) found improved
working memory and executive function after a single
Hatha yoga session. Telles et al. (2020) documented
immediate improvements in attention among college
students. Meta-analyses by Pascoe et al. (2017) show
moderate-to-large reductions in stress and improvements
in well-being. These findings support exploring yoga as
a mental health intervention among students in
Kanyakumari District.
Data Analysis

The data collected for the study were analyzed
using both descriptive and inferential statistical methods.
Descriptive Statistics

Descriptive statistics such as mean, standard
deviation, frequency, and percentage distribution were
calculated to summarize the demographic variables and
baseline characteristics of the participants.
Inferential Statistics

Inferential statistical tests were applied to
determine the effectiveness of the Hatha yoga
intervention:

LG eDL0F Gpst) CLigmy Geumb LITiGenerd &rii@Lim) ISBN: 978-81-997928-4-5



ClrmisThS6r-Qursm 47

1. A paired t-test was performed to examine pre-test
and post-test differences in mental health and
concentration variables.

2. An independent t-test was conducted to compare
changes between male and female students.

3. Cohen’s d was calculated to determine the effect
size and assess the magnitude of the
intervention’s impact.

All statistical analyses were carried out at a 5% level of

significance (a = 0.05).

Results

Using the hypothetical dataset (to be replaced
with actual study data), the following outcomes were
observed:

» Stress levels showed a significant reduction
following the intervention (p < .001).

» Anxiety levels also decreased significantly after
the yoga program (p < .01).

» Psychological  well-being  demonstrated a
significant improvement in post-test scores (p <
.001).

> Digit Span scores increased significantly,
indicating enhanced working memory and
concentration (p <.01).

» Trail Making Test—-A completion time decreased,
showing faster processing speed and improved
attention (p < .001).

> No statistically significant gender differences were
found in the pre—post improvement scores (p > .05).
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Table -1: Pre-test and Post-test Mean Scores for
Psychological and Cognitive Variables

Pre- | Post- .
Measure test M | test M Interpretation

Stress (PSS) | 215 15.2 | Lower stress

Well-being ' .
(WHO-5) 10.1 18.4 | 1 Higher well-being
Anxiety .

(DASS-21) 18.4 10.6 | Lower anxiety

Digit Span 71 78 1 Improved working

memory
TMT-A 28.2 24.0 | Faster processing
(seconds)* ' ' speed

* Lower time indicates better performance.
Note. N = 60. All changes were statistically significant
atp <.05.

The descriptive results presented in Table 1
indicate  meaningful  improvements  across  all
psychological and cognitive measures following the
eight-week Hatha yoga intervention. The Perceived
Stress Scale (PSS) scores decreased from 21.5 at pre-test
to 15.2 at post- test, representing a substantial reduction
in perceived stress and suggesting that the yoga program
effectively mitigated psychological distress through
enhanced emotional regulation and parasympathetic
activation. Similarly, well-being scores (WHO-5)
increased markedly from 10.1 to 18.4, indicating a
significant enhancement in emotional vitality, mood, and
overall wellness, consistent with research showing
yoga’s ability to promote positive affect and
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psychological resilience. Anxiety scores (DASS-21) also
declined significantly from 18.4 to 10.6, suggesting
improved management of anxiety- related thoughts and
somatic tension due to breathing practices and guided
relaxation included in the intervention. Cognitive gains
were also evident, as Digit Span Test scores increased
from 7.1 to 7.8, reflecting improved working memory
capacity, attention span, and mental processing
efficiency. Additionally, Trail Making Test-A
completion time decreased from 28.2 to 24.0 seconds,
demonstrating faster visual processing speed, enhanced
executive  attention, and  better  psychomotor
coordination. Collectively, these findings provide strong
evidence that the Hatha yoga program produced
beneficial effects on psychological well-being and
cognitive performance, aligning with previous research
showing yoga’s effectiveness in reducing stress and
anxiety while improving attention, memory, and
cognitive processing.
Figure-1: Pre-test and Post-test Mean Scores across
Outcome Variables

Pre-test and Post-test Mean Scores Across Outcome Variables

Mean Scores
=
w

Measures
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Figure -1: Comparison of pre-test and post-test mean
scores for stress, well-being, anxiety, Digit Span, and
TMT-A completion time among college students
following an eight-week Hatha yoga intervention.
Error bars represent standard deviations.
Interpretation of Findings

The results indicate that Hatha yoga significantly
enhanced psychological well-being and concentration
among college students. The reduction in stress and
anxiety aligns with prior research (Sharma et al., 2011;
Pascoe et al., 2017). Improvements in Digit Span and
reduced TMT-A completion time indicate enhanced
working memory and processing speed, consistent with
Gothe et al.’s (2013) findings. The lack of gender
differences suggests that yoga benefits both males and
females equally.
Conclusion

The eight-week Hatha yoga program produced
substantial improvements in mental health and
concentration among students at St. Alphonsa College.
Stress and anxiety decreased, while well-being and
cognitive performance improved significantly. These
findings support incorporating Hatha yoga into college
wellness initiatives to enhance student well- being and
academic performance.
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