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Abstract

This research aimed to 1) develop a multimedia-based massage and muscle stretching application

and 2) investigate the effects of the application on flexibility and perceived muscle relaxation, indirectly
assessed by pain scores measured using the Visual Analogue Scale (VAS), among residents of Khanong Phra
Subdistrict, Pak Chong District, Nakhon Ratchasima Province. The research employed a research and devel-
opment design conducted in two phases: 1) development of the muscle massage and stretching application
and 2) implementation of the application with the study sample. The sample comprised 70 female volun-
teers, with the sample size determined using G* power version 3.1.9.4. Participants were divided into two
groups of 35 each: a control group that did not receive massage or muscle stretching and an experimental
group that received massage and muscle stretching using the developed application for 8 weeks. Flexibility
and muscle pain scores were assessed before and after the intervention. Data were analyzed using mean
and standard deviation. Differences within groups were examined using paired sample t-tests, while differ-
ences between groups were analyzed using independent sample t-tests, and effect sizes were calculated
using Cohen’s d. The results showed that: 1) the developed muscle massage and stretching application
demonstrated perfect content validity (IOC = 1.00); and 2) after the 8-week intervention, the experimental
group showed a significant improvement in flexibility, with the mean Back Scratch Test (BST) score (right
hand over the shoulder) improving from -11.48 + 6.72 to -7.63 + 6.04 cm, and significantly reduced muscle
pain scores, decreasing from 3.03 + 2.01 to 0.66 + 0.68, compared with pre-intervention values and the
control group (p <.05). These findings support the use of the developed application as a digital health
innovation for promoting massage and muscle stretching by providing convenient access to procedural
guidance and facilitating continuous practice, thereby improving flexibility, reducing muscle pain scores, and
potentially promoting muscle relaxation among individuals in the community.
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UNi
{Jmuumiwmmwuuuws L‘U‘u‘fj ﬁ]ﬁ]EJa']ﬂ miumi‘umﬂaauﬂsv LNA IQEJLQ‘W”I”?J mammwmmuw u%wu‘u RN

q
o

M3 iuTINNAE NIV URE 9TUSE VB AN mmLquW@ummwgﬂwazammmamm atud 13 Wanudda i
MUY Banuan eiuaiisinen muesUssrvusuANg vinwe wazgunnzliaansauiudasie
muﬂﬁhuuﬂawwé’mmmamwgﬁﬂ (Office of the National Economic and Social Development Council,
2022) sauziiientu msidaneluladfaraiuay Tnelul we. 2567 Ussveuluniansusenids wnilefinisld
dumesiinfesay 8.7 uavlnsdwiededosay 95.0 vuefingueny 40-59 ¥ l¥Bumesidniesay 95.6 uaz
Insdnvidlefiogedissosaz 98.1 (National Statistical Office, 2024) Yayaguand w.a. 2566 WuIUszy¥ulunia
ayTupenideavieisninsuinnduiiedeay 163 gjm’j’lmﬂ?iwuawizmﬂ (National Statistical Office, 2023)

%’a;&aﬁmdnazﬁau’iwmﬂ%’mmiuiaﬁﬁ%ﬁaﬁLﬁ'm%ué'uﬁ’ua‘ﬁuwqﬁﬂsimﬁaaﬁq msavhaueayld
Insdwiidlefoifunauy dwalvifanssumsmelsifismenaziiuamnudssistiyviguam lagiawizenisan
dleunduiile ﬂ’;m%mju&uamé”mwfaamaq warAudioedazanlutevinau (Department of Health, 2025;
Division of Epidemiology, 2024) s n1sUszgynaldueundindui adusumisddguesguamidva (Digital
health) Lﬂ"aa'qLﬁumiuﬁwﬁﬁa;ﬁaqﬁumwLLasmsQLLamuLm (World Health Organization, 2021) @annd 04U
LLmﬁmmsaau%’umwﬂuiaﬁa%m&J’jwmi%’ug”ﬂwiwﬂLLazmmd’leﬂumﬂ%mudqwasiam’mﬁgﬂaLLazmﬂ%’muﬁq
(Huang & Yang, 2025)

nswinnardawmdeanduieuisnsiduasunisviauendmie Tnensuintisaneinisuin
né&aLile Lﬁ'mmm%wﬂuﬁumLﬂfmﬁ'aLLawu'aqmsm?{aulmﬁuaﬁaﬁia duasunnurounany (Gasibat et al., 2024)

Journal of Applied Sport Science and Integrative Well-Being 2
© 2027 The Author(s) - CCBY 4.0



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

Vol 6 Issue 1 (January - March 2027)

(2 ZIASIW S

suzfinsBamBennd e Insamsuuuliiudienseyin (Passive Stretching: PS) tetfiuausouiauay A
angurosndianile sautsaneinsuinndranile (Donti & Bogdanis, 2025) wenani N1sAnwTHILLINYY
waUnAldufugunmdieduaiunsguanueaznsinnisenstansruunsrgnuarndaile Tudsatuayu
nMsi5ouduaznslnufUAnuuuImisnisauagunines 1esellog (Keyaerts et al., 2025; Shi & Sit, 2024)
Wudgatunsiauiueundindunisuslnefivisduaduniafounmsuai susameinisuinae vl lna
(Saereewat et al., 2024) vauzfimsuntasanaufaiand e duaiunsfium wasussmanudmionn
fdane (Buttagat et al., 2024; Gasibat et al., 2024; Kerdkaew et al., 2025) daunisBawdsanduniouuueg i
(Static Stretching) Fruane1n15UInng1ul endieendidanie (Bhat & Nadzr, 2024) uazn15uIAgINAUNNT
SamdoandmidouuuligButionssrigeiiuaussuiuar daninndeulnivestens sauvanasuuy
aulanndnnieuarduasy msreuraendie (Tangtrongkanti et al, 2023; Wei et al,, 2025)
wiivdngruatiuayusavaasuauasiamienndmieronuseuiuarntounaendile s
fnsWanueUnaiedunisuinifioduaiunisquagunim uwins@nwfiysannsueunaindudesiadfidodmi
AnUuRnswauasdamBennduide wieulssiunademugouiuarsrduanuidndeunarenduniledsd
it {idesdunisidediie 1) MauueundiedunsuinuarBamBenndundelusuuuvdetadfide 2) Anvina
vosmsliusundiaduiiinonuseusuazszduaruidniounarndaile Tasussdunnaziuuninudandas
s TauuuLduATa (Visual Analogue Scale: VAS) tudaifannsdounasnisounarsndnaile fauufgiuia
mendinmsldueuniiadu ngunanesziianusoudufisiuuaraziuunnaiandudeanasnnniinounis
neaesuaznauAIUANogslfoddyneaia naldeinininesduiuamssgndld uinnssuAdvaiioduada

guameNswInLasdnvBuandnuovesUseyuluguyy nseuULWIAA @3 Figure 1.

Independent Variable Dependent Variables

- Muscle Massage and Stretching » - Flexibility: Back Scratch Test (BST)
Application (for massage and stretching - Perceived Muscle Relaxation: Indirectly

practice) Assessed by Pain Score (VAS)

Figure 1. Conceptual Framework
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molunguieaii Paired sample t-test uazlu3suifisunnuunnsaradesenitanguiieaii Independent
sample t-test

4. MIWASIEVVUINBNTNG (Effect size) THNSANIMILIABNSNAAI87DN15UBe Cohen’s d

NANIFIVY
nanswanueUndatunsuIauazdameandanie
amsfnudoyafiugudielflunsesnuutuasimunoundintumsunuarSambennd uilefifie
mméaué’hLLaxixﬁummiﬁﬂﬁauﬂmaﬂé”mmfau'%nmwé’a U1 wagluwalulszorsumandgs wuiuweundadulasu
nseenuwuulildemulaagaan ﬁLm,uimmvlmﬂﬁL%’ﬂﬁm"lal,l,awﬁﬁaL‘ﬁ”amlﬁmu 5 @ loun uni wellanisun
ms%msﬁ‘amné”mLﬁmmﬂﬁﬁawﬁa&mﬁzﬁw ﬁ'miﬂisLﬁumméau(ﬁhLLazigé’ummiﬁﬂﬂauﬂmaﬂﬁ’mﬁa uag
wuuduiinnansnaaey (Figure 3a) woundnduineunsiiuszuuujuanas iOS wag Android Tnennauaiiiovnlu
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sUsvvdaiadiiiieniinisade Usenaudie dernu sUnm nwadeulnd wasidesussene (Figure 3c, 3d)

iiedaasuanuidlauaznsujReggnies drunisussiiunasduiinua (Fisure 3e, 3f) senuuuligldsu
Tufindeyafeonuies ileRnnunsiasunlasedwdeiiles dwaliueundinduluniosfiofivaeiiunisiings
FoyauavatiuayunsiinuiRdugunmldesasoliles

KanIATRAsUATIRSI TN (Content validity) yosoUnAATuINdeamey 3 vivw wuinedil
ANUABAARY (1I00) uiavasAusenauiidniniu 1.00 wansernuaennioIseniIesemsUssiulas ngussasa
vourdedlelustiugs InsAadsvesfadinimaanades (100) whiu 1.00 uazdmudssuusasgiuwiiify 0.00
AsoUAguasAUsENoy IHud unth waliamsuin nsBawBeanduidenuuliiBurionssyih BmsUsufiuaana
geusuazsrAummiAndeuraondunie uaruuutiufinnanismageumsuiauazBamieand e & Table 1.

Table 1. Content Validity Results of the Developed Muscle Massage and Stretching Application Evaluated
by Experts (n = 3)

item X SD Interpretation
1. Introduction 1.00 0.00 High
2. Massage Techniques 1.00 0.00 High
3. Passive Stretching 1.00 0.00 High
4. Flexibility and Muscle Relaxation Assessment Methods 1.00 0.00 High
5. Massage and Stretching Assessment Record Form 1.00 0.00 High
Overall Mean 1.00 0.00 High

nan1sidusundndunisuiauazBaudennduiio

Foyarialuvesnguiaegns wuitnguaruauildedsuazdrudoavunnsgiuveseny (X = 48.34,
SD = 2.91) Hwiin (X = 67.30, SD = 11.43) daugs (X = 15654, SD = 6.77) filwnams (X = 27.63, SD = 5.51)
AR uUlanaA1uL (X = 125.86, SD = 9.82) Aruaulaina1ans (X = 80.45, SD = 10.03) FWasveugnn
(X =77.77, SD = 8.93) ﬁaumdmmaaqﬁﬁ%aﬁaLLaza'aul,ﬁw,uummgmﬁuaqmq (X = 48.14, SD = 3.05) 11wtin
(X = 66.37, SD = 12.59) dugs (X = 155.80, SD = 6.76) sitlnanie (X = 27.48, SD = 5.74) anudulaiinAruu
(X = 123.46, SD = 7.11) anuaulaine1ai13 (X = 81.88, SD = 12.30) Iwasvauein (X = 76.11, SD = 9.19)
§14 Table 2.

Table 2. General Information about the Participants in a Research Study

Control group (n=35) Experimental group (n=35)
General information — —
X SD X SD
Age (years) 48.34 291 48.14 3.05
Weight (kg) 67.30 11.43 66.37 12.59
Height (cm) 156.54 6.77 155.80 6.76
BMI (kg/m?) 27.63 5.51 27.48 5.74
Systolic Blood Pressure (mmHg) 125.86 9.82 123.46 7.11
Diastolic Blood Pressure (mmHg) 80.45 10.03 81.88 12.30
Resting Heart Rate (bpm) 7777 8.93 76.11 9.19
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HAN1TILATIMUT B UL UAIIUUANA 19U DAL BURILAETEA UANS AN BUARIENA 1M an 18Ty
NALAIUANKALNAUNAREY TENTNABUNITNARDATNINTNARDY 8 FUAM feadid Paired sample t-test wuin

nquAvAuiAadsamseuianend o nnismaasuntsunsiiedunds (BST) nsdiffedrsvnmegduuy
NOUN1INAADY (X = -12.02, SD = 6.68) nan15naAass 8 dUa v (X = -12.11, SD = 6.51) lufianuuanaieiy
fluwndnswaluseduidn (¢t = 1.35, p = .183, d = 0.23) nsdfededeagduuu neunsmaaes (X = -14.80,
SD = 7.39) #84n13nAaas 8 U (X = -15.03, SD = 7.50) lalfimuuanaiaiy dauindnsnaluseauidn
(t = 1.31,p = .19, d = 0.22) wonaNil Aadsseiuanuidneunaendmiiefivssfiudeumsiaaulan
WUULEURTS (VAS) Aaunsneass (X = 3.31, SD = 1.98) ndan1svnass 8 dant (X = 3.46, SD = 2.28) laifiadnu
uaneineiu Svuimdvdwaluseauldn (t = -1.53, p = .134, d = 0.26)

drunauneasndunguildsunisuinuasdamdsand il o uneundiadud waurd u wudn
Anadsmnugouiavesnduennmanageunisunsiiodunds (BST) ndiffedrsvmegduuu neunismaaes
(X =-11.48,SD = 6.72) naan151naes 8 dUa% (X = -7.63, SD = 6.04) danuunna1siusg19ddodAgy
neERAnsEAU 05 fyundnswalusedugs (¢ = -5.10, p < .001, d = 0.86) nydliled g 8agAuUL founIs
NAaes (X = -15.94, SD = 7.23) #aansnaaes 8 dUavi (X = -11.51, SD = 6.86) linnuunnssiuegsitodfey
meaRRnsERU .05 fywndnswaluseAuas (¢ = -7.52, p < .001, d = 1.27) mmzﬁﬁmﬁmsﬁummiﬁﬂsjauﬂmﬂ
ndaidefiuszifiudsunsinanudanuuuidunss (VAS) deunisnaaes (X = 3.03, SD = 2.01) ndsn1snaaes
8 UM% (X = 0.66, SD = 0.68) fanuuandneiued i veddynisadfisedu .05 fyuadninaluseauas
(t=6.86,p <.001,d=1.16) 64 Table 3.

Table 3. Comparison of Back Scratch Test and Visual Analogue Scale Scores at Pretest and Posttest after 8

Weeks within the Control and Experimental Groups

Pretest Posttest t p Effect size
Group _ —
X SD X SD (d)
Control group
Back scratch test: Right hand on top (cm) -12.02 6.68 -12.11 651 1.35 .183 0.23
Back scratch test: Left hand on top (cm)  -14.80 7.39 -15.03 7.50 1.31 199 0.22
Visual Analogue Scale (score) 3.31 1.98 3.46 228 -153 134 0.26

Experimental group

Back scratch test: Right hand on top (cm) -11.48 672  -7.63 6.04 -510 <.001* 0.86
Back scratch test: Left hand on top (cm)  -1594 723 -1151 6386 -7.52 <.001* 1.27
Visual analogue scale (score) 3.03 201 0.66 0.68 6.86 <.001* 1.16

*p < .05 indicates a statistically significant difference

Cohen’s d effect size is interpreted as: small = 0.2, medium = 0.5, large = 0.8 (Cohen, 1988)

Naﬂ’lﬁmi’wﬁlﬂ%EJ‘ULﬁEJUﬂ’J’IiJLLMﬂG]"NﬂJENF’]’J’]ME]'E)‘L!GT’JLLa%ixﬁ}Uﬂ’J’miﬁﬂNBUﬂa’]ﬂﬂﬁﬁmﬁ}aizﬁ’i’m
naumUANLAEngumaaes sudunduildiunsuneuasdamboandunieduueundiatuiivaniy deads
Independent sample t-test Aioun1sMAADY WUTANRA BALSoUTvBInA T Ba NN INAdEUNTTUAZTTE
Auvas (BST) nsililadnavi1ega1uuureIngualIuay (X = -12.02, SD = 6.68) uazngunaasy (X = -11.48,

SD = 6.72) laifianuunnaneiu SvuednSwaluszauldn (t = 0.33, p = .736, d = 0.08) NsANOT NGB OEATUUY

]
=

YBINGUAIUAN (X = -14.80, SD = 7.39) wasnquunaasy (X = -15.94, SD = 7.23) Liflanuunnseiu dowin
dviswaluszauidn (t = -0.65, p = 515, d = 0.16) mmzﬁﬁ%aﬁaizé’ummﬁﬂﬂiauﬂa’mﬂﬁ’mLﬁaﬁﬂﬁmﬁuﬁawwm
TAAMUYUIALUULHUATI (VAS) 983nquAIuau (X = 3.31, SD = 1.98) uaznqunaass (X = 3.03, SD = 2.01)
ladfimnuuaneneiu fvwndvswaluszduidn (t = -0.59, p =.551,d =0.14)
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AIUNFINITNAABY 8 FUAY NUINALRAYANUBIUFIIVDINANMLLBNNNTNAZBUNSHATIaA1UNEY (BST)

nsdifladneunegduuuvenguaIuau (X = -12.11, SD = 6.51) uagngunaasd (X = -7.63, SD = 6.04) A1
wanenstueg1efituddamisadnfisedv .05 fvuindninaluseiuuiunans (t = 2.98, p = .004, d = 0.71) n3dl
fatgg g 1uuuveINgUAIUAN (X = -15.03, SD = 7.50) Wagngunaasd (X = -11.51, SD = 6.86) 1A Y
uwanestuegniitudfynieadffissiu 05 fvundvinaluseiudn (¢ = 2.04, p = 045, d = 0.49) variinLade
syiuanuiFndounaendiuiefiusziiudas unsanuuiauuuidunss (VAS) vesnguaiuny (X = 3.46,
SD = 2.28) wazngumaass (X = 0.66, SD = 0.68) FAnuuansinsfusgeifoddymeaddfisedu .05 Jvuin
avwalusedugs (t = -6.96, p < .001, d = 1.66) ¢4 Table 4.

Table 4. Comparison of Back Scratch Test and Visual Analogue Scale Scores between the Control and

Experimental Groups at Pretest and Posttest after 8 Weeks

Control Experimental
p Effect size
Group group group @

X SD X SD
Pretest
Back scratch test: Right hand on top (cm)  -12.02 6.68 -11.48 672 033 736 0.08
Back scratch test: Left hand on top (cm) -1480 739 -1594 723 -065 515 0.16
Visual analogue scale (score) 3.31 1.98 3.03 201 -0.59 551 0.14
Posttest
Back scratch test: Right hand on top (cm)  -12.11  6.51 -7.63  6.04 298 .004* 0.71
Back scratch test: Left hand on top (cm) -15.03 750 -11.51 6.86 204 .045% 0.49
Visual analogue scale (score) 3.46 2.28 0.66 0.68 -6.96 <.001* 1.66

*p < .05 indicates a statistically significant difference
Cohen’s d effect size is interpreted as: small = 0.2, medium = 0.5, large = 0.8 (Cohen, 1988)

2NUIENANIIIY

amaitensimwweUndndunsuiaarBamBenndunieouinamds U1 uerlndlulssrnvuinands
wuhmeUndiaduiiiauniulsznoudie 5 daw dud unih edenisuin maBamBenndudouuuligdusae
nszsh BnsUssduanuseuiuarseduarmdndeuaanend e uaznuutuiinua tnsannsoldauriy
sxuUUfTRNNT 105 wag Android axtiaufianIseenLUUMNLLIAA ADDIE Model dawalidonuazguiuunis
auelinumuzauiungulving genadediu Saereewat et al. (2024) 59891 INTHAILLBUNTATUNIS
winlnemuunAn ADDIE Model annsasimundefifinunmlusiugauazdaaumsldanldegeiiuszavsam

uenantl wansmTRasUAMEATNINLEoV wudAdlinuaeandes (100) iy 1.00 uansiionn
uazesAUsEnovTBsaUnAndulieuaenadastuingUsrassnisidbluseiugs wesimnyandmiunsldou il
woundiadulasuniseenuuuliysannisnisande nMsvsedune wasnstuiinualilussuuides vivlddldeu
annsndfetuneunsufoR fennuna waznumunsldnudausalny Sasieudnenmussuianssuiiva
TunsduaiunmaunauazdamBenndile delissraiumgmudifessuasinnunanisufifesnsiouios

nanISeAnumanisldueunardunsunuaziamBeanduiielulsseumends Juna 8 &a
Fpnviar 2 Ju Suar 30 Wi wuAEBEURITINMIAdEUM IRz oA NRLTY Las sERUANSAnHou
ﬂawaﬂéwuLﬁaﬁﬂisLﬁuﬁ]wmﬂzLLuummUmﬁwmmi’mLLUULe’l’umnamana&i’ldﬁﬁaﬁﬁzgmﬁaﬁamwé’qmﬁ‘vmam
dessuiisunelundumnaesiarszarienguenuay Sudulunuaufguweniside aunsoedunesalddd

auBauiivasnduniia

ansisufisuauseusivesndudernmanaaeunisunsiiedunds (BST) vansdifedswauay
flotnsipegduuy noukasvdin1mmaaes 8 dUai nuingunaaesildsunsuauaziamBeanduden
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woundintuiiannugeudwintuegnityddyn19adi Wewssufiguiuneunisnnasiuasnguaiuny Mailens
Wennsuntiganaufsiindile dwalindwilaiinnisiounaneuaziiuanuavguveiloie lagms

wndewaiinnisgu 130U wagmInadendanunsndisiunuseuiavesnduield (Gasibat et al., 2024)
suidsnsBamBonndudenuuliiButionssyinaeifiuarudavgureinduniouandadeiioiu dwmalivag
msdeulmvesteseifiudy (Donti & Bogdanis, 2025) uenannd mstiiuduresmuseuiienaisadesiunaln
n19Us¥aMa3 531 (Neurophysiological mechanisms) 91nnswanLazdamdsandiuile Tnsnszdudai
ANUSANIING B1adwradian1sUTUNTINuTessruuUsTanaulate Tudunds uagaues ylinissuianuis
yoanduniioanas uaziiuaruannsolummuseussn dwalitaamaidoulmuesdosofinty (Keter et al,,
2025) deandasitu Tangtrongkanti et al. (2023) 1e91uiN1suIRswiumsBamenndudouuuligdudae
nsgthediuaruseuivesnduield vnsfinduaiuilinumsiasunlasmesniusouda wandliffuinuey
wAduiiauTuansatsdnaiunuseuR i ilold

seiuarm§Ansounaenduie

namaUisuiisusyiuanudindeunansnduiieivsnduieinnsanuiauuudunss (VAS) deu
LaEVdIN1IMARDY 8 AU nuingunaaesiiliTunisnauasiamBenndiudoiuseundieduiezuunany
Uinndanideanatediideddgmneadn dewFeuifisunislunguiazssninnguaiuay uansiweundiady
annsoanasunsieunaend e unamds Un uarlvald oraesnmsuindisanauiauaznnsindeves
ndundle vaurfimeBamBeanduiouuiliBurienssiisanaufweinduiouanidedaioiu vonaini
mawakarnsBameanduiientatisannisnspduiauiarnin dwalfennisuinanas (Donti & Bogdanis,
2025; Gasibat et al, 2024) wagananevesungldainnalamsUssamassinet lnsmsunuasdnmiennduie
91ad AR aN1TUsTIARAT ey 1NN AnvessruuYsramaudang ludunds uavawes vilianulisieniny
Wudinanas waglinn1susuni1ssugAudan (Pain modulation) sru019d man e srUUUsEAMSATulR
1A 99903 UN1IER OUAAIBUBIT 19018 (Keter et al., 2025) @anndaeriu Buttacat et al. (2024) way
Tangtrongkanti et al. (2023) iwmmfmﬁmmLLaz%mﬁamﬂa”mLf:al,l,wlﬁpliﬁuﬂzhaﬁiwi’wmmiaﬁzhaamﬂmuu
armiandunionardaaiunmanounaendmiileld agnalsfiniy Kerdkaew et al. (2025) nudinsuaniinaan
anudAntinndunieluszezduldfniinisBamieanduiofiosesnafir Sumnsnsnmansinuadainldnng
wnsmfumsBamBonndudoiuueunaindudunan 8 et vaefinguauaulimuninudsuslas wandl
Futhuoundinduiifannduansatisaneinsuinndwieuardaedunisnounanenduilold

mMeiendsiiidesfn T mefnwlungudssrsumends sveznanisvaass 8 dUaw deoadflal
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agunan1sIdeuazdatauauug
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mMsUszidiusa wazmstufinaalilussuuifen fediesrosenesdruiimunsUssgndliuinnssuRivaiieatiuayu
mawakarBawBeanduietuiunmsfanumadionues kansUssdueunsadaidomangideag wui
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