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Abstract

Pregnancy is a period of anatomical, physiological and biochemical changes in the body, which may
cause discomfort symptoms. Maneeveda is a health care science in Thailand that focuses on the balance of body
structure. The purposes of this study were effects of Maneeveda to physical activity and satisfaction. The samples are
32 pregnant women at Antenatal clinics in Health Promotion hospital 11, Nakhon Si Thammarat. The experimental
instruments were Maneeveda Program in pregnant women apply in 1st and 2nd Parental School. The data of
satisfaction, physical activities and behaviors are collected by questionnaires. Data analysis by descriptive statistic and
pair t-tested.

The results show: The pregnant women were mean age 28.19 years (SD6.65), 59.38% were pregnant
for the second -third times, 43.75% had a body mass index greater than 23 kg/m2, and 59.38 % never excised before
pregnancy. After The Maneeveda program show 1) pregnant women rated satisfaction in all aspects and overall
highest level. (X =4.77, SD 0.36) 2) physical activity of pregnant women has increased significantly after participating
in the program.(t-test=5.52, p < .05) Specifically, activities related to recreational (t=4.22, p < .05), travel (t=2.48,
p < .05) Maneeveda activities (t=8.99, p < .05) Therefore, Antenatal Clinic at all levels should apply Maneeveda
activities to provide services in the clinic to promote physical activities, and balance the structure for relieve discomfort

symptoms during pregnancy.

Key words: Maneeveda, Pregnant women, Physical activities

nulta:=AMUEIATY

nssspssinldiiansiaeuulamisnianimua: NseanmaIneadsdidneuazinanzanluyngag

A A ' \ p ~ & 1 ¥ a - aa o
A799 8198 19NnluwINen8e98R7 N1gLdasuklag BNEYATIN AaliiAndselaainnnuiananalmnisanisan

niuladareszuunailauaznszan (asiy gaaudel uaznnsnlumsasd adelsfinnu LLmvumnmumnma

WATAME, 2564; 4341 Unuinwu, 2557) ludagusn fiauayusslanfems  eanfdme usrdasapeast

189N19A9ATT srAuaeFiuuTuanduLazilsiadinelsu daulunjda pseanidenieluszsuitandnfuuzin
Aisawinideseuaiduusine Sponadianguannty (995l guandmal unzani, 2564; sfins umsimi uavaniz,
WeliianmilmunzauiunaaiyAinremnnluased  2564) anmunisalisnataiisneanusidulunisugamn

ihldgnnaclisunareslaraineienie Weagased  qluuuniseenidsneniadeniidhisie sende uay

4 X o e o .
T uagnnena iajau deualianAuetiowessenie
wasuly inldnszgndunasdauaudulidrandunnau
Tedana Wersaraiinaanisinnasdauans dapviag
= N = = =
\FaN9u Aze Lazen1smnlanaienisianuuiaq
wiaddnneliifinenisliguauie Gedanansznusie

AN NTRRRIUAIA99T (Faxle guondand uazane,
2564)

SEAPAC2025

SOUTH - EAST ASIA PHYSICAL ACTIVITY CONFERENCE 2025

wanzanfUI U Ty e Sy
nsdaaTulvasaRenss AN sonuanuesldend
Usz@&n3nn daausanieInsligaaunauazdaas gy
nwiiAmaeantsReAsIT
uihanuransnnsguaguamaasngfiugaay
B9AANNFAINNITUNNETLEBING AU UazBuULAL MANNNT
zi’ﬁﬁtmmmaméﬁﬁ@m?ﬂ%muQ@Tmm%mﬁ‘iwmﬂ



Tnaannzlasanszan e liszuy 1den a8 UIKADY LAY
szuntlszamyinanulaadsazaonladgnneadiu vnusuns
- o o an e o o o o
ninTlsenaumanislfuaseunlumndszandungnees
wazn1sLsmssenialurineine] lugduuunistinmgen

v d” U 1 v d” v v .
nanmie Tewa nanulantinies (abdominal muscle)
NANNLHBAUNAITDINTZANFUNAS (vertebral muscle)
nauillesuinaresnszandunas (Infernal muscle)

(% & [ ) [ & |
nanuidaseudeazinn(Hip muscle) nauilelua
(Shoulder muscle) WATNANILe MN8N (Pectorals muscle)

D) = o & =

nnsnszauniseasuluaeIndutiaardaaiunislug
= A ' P vad 9
Bauaen Tenieraeuludlasiu ananisdanls
(BAAA DNRTUUY, 2554) ANARTULAT BUTUAART
nsquaganntesng tagniiunldlunaanguiaive
ussmanIslaguaune dusimeensased 6alin1sAne
dl v -ﬂl 1 v Yo a =
Mmlaasnngaiunisldvinimsuainnduguuunisesn
maanelunisguagunInuazanaInisiigaauiesingeg
AABATINAIATEN ANTUNGUARUIa U T LAZLAN

nsavuuwoAnnBlunisfAinun

AunUsAu

Audaunsiefl 11 unsAiossusn avaulanazAnsuazes
nisiAtansuiingndscgnaldiiugluuunis
panmdnedviuamssase ieifhmnadenlunisgs
EINRININ UFLaNAaTATAFI9319NTY UAZLITNIBINT
LLs\iquﬂﬁwuﬂ@ﬂ’medNé?\imm“ﬁmﬂﬁﬁmmm{mﬁm
und3aurunnlsBnnslseFeuwaus afedt 1 uay 2 o
a11190 10a 1 la s IRl Aes luddndszandi
uazanunsnaeanslunseuaivieriludss Temelld nad
15@ﬁﬂmﬁ'%”ﬂm%ﬁ@:LﬂuﬂiﬂmﬂﬁiﬂmiﬁmmLLmﬂﬁuT?l
neraTnluNITALET NN TR NANEINETIANZ AN LAY
ThlssAnBnmdviuanisenssrisely

danus:zava

A = o s ~ o

L'W'ﬂﬂﬂ‘tr’lN@‘H’ﬂﬂﬂ’]ﬂ‘ﬁmmM?NQALQ%LWQH?U@N@@
Iﬂﬁ‘\?@%\l’]\ﬁ:q\?ﬂqﬂ ﬁi@‘wqaﬂﬁ\?ﬂﬂqﬁ‘ﬁﬁ@ﬂ?ﬁ‘um’]\?ﬂﬁlﬂLL@:
WQWNWQWQSLQWQ\?V@Q[;{QQ??J{

AnUsanu

Wsunsumansuainvlundanenssi

= a - ' S
iy lufanssulsaSounaul asm 1

¥ing viluan v

1. WanuiGesaunalasaiieganme dumslasuwdasluone
o ¢ D = yaa < v
AIATIALAENITITIEN1TAADA LaTouIDTeunYigne By

ANduRuUsAulATead19s19n18 ASEY LAY U9 UBUAUUEN

2. AnUjiRnmsuimssamenuunaliny lufenssaulssGouvious
ATaN 1 uay 2 Usznaudaevingu 5 vinldun virlwdadas vin

Liutls vinnealds vinnss@es vivudeenas wazvinuay 3 v laun

] - Sqrcr| »
ﬂ?ﬂﬂWﬂWﬂTﬂﬂQﬂiiuﬂﬁﬂﬂqﬂ AUY

NOANTTUNSINNTIUNIING

a a o =
5U% 1 uananseuuwIAA M lunsAnm

SEAPAC2025

SOUTH - EAST ASIA PHYSICAL ACTIVITY CONFERENCE 2025




35N1SANUUNAS

sluuuauIde
e L X , v .
n"399eAFatLU Routine to Research tag ldnnsimua
Lmumimﬁmri@umwﬁq ns9uT1lsunsn (The One Group

Pretest Posttest Design)

NANAIDEY
Y o~

nNANFIREiNe Aa WIJeRAsINNNTULENINAATINEN

=

p39r teanenunagueiawnsiai 11 Taulsyano 2568 1iu

99UIINTBYATIUINAIURUILY - BIVIAN 2568 INDUaT
ﬂ’]ﬁ‘ﬁmg‘ﬂﬂﬂ@;uﬁ'}ﬂﬂw An (1) dnAssiAsauIneny A
Haeanan 20 4Uanif (2) mé‘”uu?mimmimuﬁqmqﬂ?ﬁxﬂr

o & E a = 1 1 ?.//dl
37 Uei (3) Wngannangsn lulseBauna AT 1 waz
=l % = a 1
4) 1NNﬂ’]’]mei‘ﬂsﬁ@u‘Vlﬁﬂ@ﬂﬂiﬂ?iﬂﬁi@@ﬁﬂﬁ‘i‘N (5) 138
UsedRgiiRmgureilguindalus waz (6) adasla
[NgauAanNgIN

LASRINAN b b UNISANEN

4: - . (=3 £ % 1

1. iAsaedaf g lunsiiusiusIndays lawn
1.1 BUUgeaunINANNInalananssuNIane

= v v 6 Y a

WOT 4 A1 Usznausas avAlsznaunisldiusnng,
A3TUAUNITARNANTIN, Naantuazdsslaayd, way
Arufanalalagsan AnwrAIAa UL ULLLNIAS

o

S
M9 1 M ludadan

A . &
1N 3 NINVALAR

‘R TR

ﬁﬁﬁ' 5 NUananas
I o S
m N v ¥

1szunnuAn (Rating scale) 5 7¢AU N1TLUANAALIILY
Ennsutetaepsiuuainueinds Ae AdNNanala
AANTIUNINE “NEDLAT” ﬁ@ﬂﬁ@m ANAZULLLRRAE 1-1.8.00
AZULL, Y08 ANAZLULLARAE 1.81-2.60 AZULL, 11UNANS
ANAZULLLRAE 2.61-3.40 AZUUL, 17N ANAZLLLIAY
3.41-4.20 AW, Lmzmnﬁ'zgm AAZILUIRAE 4.21-5.00
AZLUL

1.2 WLLABLDINNGANTTNNNTHRANITNNINE:
Usziiupnuduazszeiaan10sianssnluaantlszandi,
ANV, NITIAUNTY, NANITHEINGNG, LAZNIIRBNNIAY
NEIAREINETLAT

2. wAsasnanldlunisnaaas lawn Tisunsu
Anansuig lunieranssd lnadnsaunuianssulsaiFau
] 1 g dl U £ illﬂl
WauNASIN 1 uay 2 Usznaumag N3 lANNNIITaIaNAA
TAgaainasnansnaznislasunlasseudnesansss
Angsenunngnaesmnumanuiing wardndfuRvinuimis
UENAT 8 Y11 FUAT 2 ASI (IKWASADUUDY) ATIAT 10 WA
dsznausng 18w 5 vin Aa Wludadan vinluuils
YIN0amLA NINNITLTeLN vhﬂﬂ'ﬂﬂwzi’q LAZYINLeU 3 vin Tawn
Mg 'vmu,m 761 (mm@mm@mmuﬂu winfanliga
ALNg meﬂmmmnmn 24 mﬂmmuiﬂ nEau
1817 AT QR code WBNLNAY PEaBEAYNLEWNT
= 1 Al o -dy/
N 8 YINNAIT

717 2 vin Tl

RS

Al ' =~
NIN 4 NINTTLUEN

RN

YN 6,7,8 ¥g vuwa v

e 2l vt

5UW 2 uFunINiieg 8 v

SEAPAC2025

SOUTH - EAST ASIA PHYSICAL ACTIVITY CONFERENCE 2025




SEAPAC2025
SOUTH - EAST ASIA PHYSICAL ACTIVITY CONFERENCE 2025

a v Y aa o v a = aa . py =
nsiasizudaya lngldadadanssaunliun Hanssumnanianiling uazada pair ttest iiaiFauiney
Afeaay Avade Wawanstayarialluazacinianala  woingsunisiiianssumanieneukasdsdrsantsuns

wan1sANUYI

dqufl 1 dTayanaliuaaieninssa
~ o o A o = o = [y " =
WILNEATITRANE @AY 28.19 (SD 6.65) Tl sziunsdAnngegn NeanAnunavtlane fauay 31.25 Tldsyneuandn
5R8AY 40.63 AIATIAATIN 2-3 FREA 59.38 NATUNIANNY N1NNTN 23 kg/m2 Feea 43.75 Ml lsaszanfafesay 93.75
UAUINAIATIITaEAY 59.38 TLAAANNIAINNANNNAUAIATIT AIATIST 1

Py oA P oA ° Py o 2]
AITIN 1 LLZ\iﬂw’ﬂL’ﬂ@EILL@Z@Q%LUEQLUHQJ’]M?‘EWH ’Q’WLLuﬂﬁlqﬁJﬂlﬂH@V]Qiﬂﬂ'ﬂ\iﬂQN[?IQ'E]EI’N (N=32)

dayanaly ITUIU(AU) Sasay

'ﬂ’]ilq(“ﬂ) (X=28.19, SD=6.65, MD= ,Min=15 , Max= 42)

15-19 4 125
20-24 4 12.5
25-29 9 28.13
30-34 9 28.13
35 Al 6 18.75
STAUNITANEN
Usenudne 2 6.25
VEUNANEIRDURAY 9 28.13
dsenAnsmauLlana/la. 10 31.25
aytlseyyv/log. 4 12.5
Byayms 6 18.75
Ustynynmvizegand 1 3.12
21TN
TdlAdsznavandn 13 40.63
§UAN9 1 3.12
A8 8 25.0
i1379N"9 4 125
SRLRVAR 3 9.38
AAN17491AN 2 6.25
A1 1 3.12




€

anana bl ANUIU(AU) snaaz

e

FNUIUASIURINITAIATS A

AT9ALIN 10 31.25
A33 2-3 19 59.38
A33T 4 31l 3 9.37
<18.5 5 15.62
18.5-22.9 13 40.63
>23 14 43.75
Tsalszanma
q 2 6.25
1dd 30 93.75
NN9RANMNAINNENAUNNTAIATTA
LA 13 40.62
Tdne 19 59.38

AUN 2 ANNNINALANANTTNNIINNE

“« = ” =< o £ 1 1 a :: e o =< a « = ”

g Aoruianwalandudndanllsunsy wudndeasassilzaumnunanalananssunienig “udiing
nnanueeuszAunniiga uaziipnuianalalassausefianssunieniendingiedy 4.77 degluszAuanuiianala
NINNGA AIRN9NN 2

AN9197 2 udnsAlaRELazszALANNAaNalafanTINNNaNNaIN LT

Uszimu/anu Mean SD STAUAMNNINA LA
1.AusnalasiasAlsznaunisldiiznig 4.75 0.36 NN
2. ANNINDlARBNILLAUN I ANANTIN 4.74 0.40 NINNGA
3. uaansuazlsylumi 1Az 4.77 0.35 wnngn
= i \ ~
4.auNanalalagsankazANAdlauanse 4.81 0.40 NNgn
& = |
FLALANNANIND 1A N INTN 4.77 0.36 nngna

SEAPAC2025
SOUTH - EAST ASIA PHYSICAL ACTIVITY CONFERENCE 2025 [/




AUN 3 WOANTINNNTRANANTTNNIINE

WoANgTNNIRNANgTNNNIELRMRIATes wudmdudnsanldsunsuiiAedainaundineudisaniysunsu

agelitd1Anyn1satianszas .05 Inewudn Aanssuildlunisvineu AeasfanssuneneINNgaNenauLas nas

o A a N Na °o o \ @ i a > a PR
L‘IJ’]?'JNI‘]J?LLH?N ﬁ"ﬂm\mﬁﬂ'ﬂﬂ@ﬂi?uwiﬂwm[ﬂﬂimﬂu @F;INVL?ﬂmN NWUIMNANTTHNNINNLUATUNITEAUNINAITNNUUS

ldanuils Aanssuiiiadunuinivizananssnennend wAnAedaNted1AUN19aDR LAZNNTaaNNAINE AN LT

1 '
o  ar aaa o

A = o Y = 421 ' ! ¥ 1 A o o =
EJﬂ’]L’ﬂ@?_l‘MZNL‘ll’]ﬁ"JNIﬂ?LLﬂﬁ‘NLWN“II‘Lm’J’Wﬂ@uL?.I’]?’]NIﬂi‘LLﬂ?N@ﬂ’]ﬂﬂuﬂ@’]ﬂmm’m@ﬂﬁmﬁ‘zﬁﬂ .05 PANFNTINN

A19199 3 uanINFELINE NG ANsTNNMIRRANITNNIN B NRAsATeT Neuwazudadndanilsunsy

R Nau(wN) “a(UN)
nanssy t p-value
Mean (SD) Mean (SD)
1 Aanssuildludandszaniu 373.17 (454.82)  389.38 (484.45) -1.005 0.32
2 Aanssui 9l 425.63 (719.48)  446.56 (740.25) -0.925 0.36
3 Aanssulunadunnsannfiviidanfiuils 9578 (78.14) 105.94 (77.78) -2.485 0.02*
4 Aansaietimunmsviedanssuenudng  39.22 (87.16) 94.22 (107.38) -4.222 0.00*
5.N1N1208NNNAINLAIBINTILAT 0.31(1.77) 47.22 (29.38) -8.990 0.00*
WORANTTHNITHNANTTNNINE 934.06 (1066.11)  1083.31(1081.09) -5.526 0.00*
*p-value 0.05
anUsiswa

= | s
AMNEANITANEINUAN TdsunsuAansuiingly
niesamrsr lulsaFaunaudasen 1 uaz 2 danald

WPAIATIAN NG ANTTNN I NIBINNINTW TRBanIe

o

v

- d Ay d 4 a 4 .
Aunaaunsanivileldanyints, fanssuinaiimunnig
WIANANIINLININ LAZNNTRANMNAINIAI8NILAT
Inanesanrsddaulugidundsfienssiuas deinas
HAANITUNNNENINNIMENATITUIN(FTE NS NEEATY
UAZATUY, 2564; 11397 AVIIALANNY WASATLY, 2565)
uazldsunsuAnansundiogluvdjenmssd lulsBauna
3’/ dl v D-ﬂl % '

AN 1 waz 2 laliAnugizesannalasaaineseniauay
nsulasunlasszudnesanssd aanasligaannasngg
P Y ey ~— 4y

niaruluanzAsassst nsFauiuasindsununignsias
ATNUANNIT AARINNITLINIINNILAI LN
8 v11 uazdaaTunivnanssunenaluLAarATINNN

tnAssiantin Inanisiviessassdlaiudagananug

o

AINYARININNNTUNNEMNATINMHNNATIT Larilionans
FA8N12ARUVINNENT IWNUNIU azdqadadInnisinanssN
NNNIEAANTL(NIFDN DITIALANIL LATADLY, 2565) 119T)
Aanssuniadnlumnting daainlingsisassiiinge
wazandulalunisi il fus deeldiidnteunans
ARAYINLATEA FENTIIA aReINTlNgIALNY WaAINITD
waKlseaniglapaeeiaty Wesannn1sLiungsane
[y ~ A ] ' = P
FoaNding Wunistawisaseniasuuinineaaswlug
(Dynamic stretching) wazn178AWEaANAINIHE WL
Y % . X =2 ' = o
NEIAUS N (Static stretching) TNAIHARNDAINEIANEUAD
. X 4 e e
aananNtidanazyunisaaeuluaesdase donl
ANIIDNINNNNILAVL AABINTTUIA AAANNFAIATEALAY
annnsdainferaenanuiile (193ty nazuausmil, 2552)
AANARDINUNIIANHUDINEAT QYiRToN] Lave s uwiiRg
(2561) uaz wadend laauyuazane (2564) INuTWinLEmg

SEAPAC2025

SOUTH - EAST ASIA PHYSICAL ACTIVITY CONFERENCE 2025




= ] v al = dé’ 1
wilig denalinnsluaRewaenaau ananisliguauns
T08u3NANNE LA TS Tunienduiu wudanﬁnﬁu
a ZI/ % a -:i aa o o
nanereandenaaraiaufanssun I ludinl szandu
- 2 . . v o
wazAanIsNN I ln19M19u feuwasudadnFaniUsungs
| \ v A2 a ~ aa o o
ldfiANLANFANaiY Fananssunldludaniszandu
WuRanssunanalsznaufag n1sauaLin §49ane uas
° (% a dl o v 1 oa

A998 Aanssunldlunisvnaulann fangsw
N19NENUTZNAUAE NIFEUWTALALNAIIU 1L UEUD
13 @9u 1ReNdnd AeaFe usaustiu aaflumes
daulun)idumieranssrivas Aalifanssunneaniaainnis
Aﬂg’ 1 £ = v o v
weengn wasldlilsenavedn feuay 40.63 vin'ld
NPAIATIIRNANTINNNeNNe lun1sMNNanssuaAINgann
mnnfjﬁ@nﬁu%uq Naneukaruaddsaniysunss
WunanisAnsNaeanAaesi Nascimento et al., (2015),
Santos et al., (2016), 48T NOENATY UAZALZ(2564)
Mnuduensassiuad Idaandoulug) lunisauaiou uay
A13919BTURINNGININNAANIINDY LHa9aNnRanITN
sananaiufadnsiiuguluatanumidulszan

Jolaotuzlunisuluis

Iﬂil,miumam{mﬂmluu@a%ﬂmm’°ﬁqmmmmi
Tdgaungsinedn ana1n9taands Uanmisaginsu
prade vieailaneile udedenssdidndennane
ARAINLATER AN Arnnsaindelnaseneld
PRI nsRARNNIUN RN Tuazn N sl

1ONAISIVIV

fRanssunaneTuanzasase dosdaainlvivdgsiansart
finsimdeulminenie ARanssuneneiinau uaUfLs
) = \ R o o 0w v a
udingedesiaiiies ferasin U ldmnzauiuzum
PRINCPIAIATTIUARZNUR

'
Jolaualtiuziwoniswaulliud
Unuanavaaun

1. nsdnelunieselunasansandneiiay
Aeafuanaiieane uazaamin-wn 199RanIsama
ne Lﬁ@mmmiﬁﬁ’]LLuzﬁﬂ‘ﬁmmmumum\imﬂmiﬂr

2 simnLeTasflaSPNa AU NI U ZANNALNTD
Frugenaw (Health literacy) W lulsunsuiladaisia
ﬂfnm@uiﬁmﬁ@mmmqmwfa\mzﬁqr;”qmm’M'ng'vln
seavlsangnuna Iaashlidseyneldaaugiufansss

TssFaunaud saufannsdnvingledadsunianssunienig
eI ANARTHIET

J091NANISANUYI

- .y . S

nsAn luassilidunisimunaulszangeuise

(Routine to research) a1aidaandnlunansilszifg

NsNAUIUNguAY8t1e NsANE I FeLTaUTE U

. : d 0wy o el

nguilasulisunsuuaznguadruan alilaAnadnsy
FoLautieau

1 1asny NIzunuihl. (2552). NTUAWMRIEANRINILG. NTANNY: AMEANHIANART NUNANENARNHATANART.

2 UNAA WIANUUIA. (2554). mﬁmmﬁﬁﬁmdwq aunee. FAVTNNIIN VAL ATUATINGD 17N A1UNINENAARTUAL

walulad 3(5), 1-13.

3 wadnd g, SaRnsnl yoyiied, 3anen exing, uazihasun ule. (2564). NATBINITLIMNITINNNLRIULUAIEA

wilngAea N slaanduitiasanedouuuluigeangsuagll enneies Ssudnezan. 017417398UAsUIANTINN N

#2070, 4(2), 92-100.

4 WeRAs grinsed warens wilawa. (2561). NaIRINNTlEVINNMTAeNITINTEYANAULIALAZ ST EzIIA ARDA T

wigaAssriusnIsaneLagaeNfanL. 9994159710 7unnel2e 11, 32(1), 791-804.

SEAPAC2025

SOUTH - EAST ASIA PHYSICAL ACTIVITY CONFERENCE 2025




10

"

4301 a1maana, Sytun loewia, TedRal unRvRnng, Asnnusd U3y sndistyans, 899990 WHARAANA, WAL
9411 TL/9TABA. (2565). AanssumenevienseenindniaszinenenssrlumeRAssT AuEeEmTisamena
#3919, L TUUANATIT, 15(4), 228-237.

sng adtynden, dunedml \Wiydun uaznssuiila AIensnl (2564). AINTALFAIUGINIWLAZHOANTIN
nseenideneluamaRenss, weLnagns, 48(1), 210-21.

o

Jasle auouTm, §39A1 LANRENNA, waTlaTny10E axniuang. (2564). JuuuN1IARETNNITRBNNNAINE T
araaAsa naUMasetlusUL. 217819 NN AN E L AAT AN g7uns 175ue, 36(2), 375-389.

4741 Uunsu. (2557). m?mﬂﬁﬁz\'ﬁmﬂumﬁqr;”qmm’. NNTANINLTLNANYITUN, 15(4), 108-13.

{7ens nowasty, noyatl wadund, Amdlias wseuda FUR, uasiianua 9ARGIR. (2564). NANTIUNIANTELLE
mﬁﬁmwﬂuﬁw%mmm. 217AINENLINANTAIUATUNS, 41(3), 50-509.

Nascimento, S. L., Surita, F. G., Godoy, A. C., Kasawara, K. T., & Morais, S. S. (2015). Physical activity patterns and
factors related to exercise during pregnancy: A cross-sectional study. PLoS ONE, 10(6).

Santos, P. C., Abreu, S., Mendonga, D., & Mota, J. (2016). Physical activity patterns during pregnancy:

a systematic review. Women and Birth, 29(1), 32-39.

SEAPAC2025
SOUTH - EAST ASIA PHYSICAL ACTIVITY CONFERENCE 2025




nIsweunlsvisSsudaviasunonssunivnigyovisvissu
szauUs:NUANUYI Ivhdnguasssil

The development of physical activity promotionin
primary schools, Ubon Ratchathani province

quIws svsAlin3uiu:’, 3udns Savlsad’, udigyin aAnd ™
nauviudviasugunmw &1UnviuaIsisugudvkIaguasiusil
*Correspondence:

uedey1n andnd
Email: maneeyapa.tha@gmail.com

unAngo

fauazanuddny: Lﬁnfiﬂﬁrﬂmﬂufﬂﬁﬁmm?mLﬁuimnné’ﬂu mimLzﬁuqmmwﬁmmmuﬁmﬂuﬁuﬁmﬁﬂﬁmiu
1993aLAn n1saduulsFaudaasunanssuntenie unisimuisiuieanie aftygn wazanlaldauysoaiuay
wisuss AANBHLaINI0UAGININAULD ﬁwqﬁnﬁuﬁmmmu uazdmounianlunisBeud é”mzﬁﬂﬂzjmz&”quaﬁr
NNNTANEN

seiliguABINE: N1IANEINIAGALING (Cross-sectional Study) N19AHNINUAN TR 199 FeuEUdTNRaNTINNIaNE

= o = o o e = = Y & v & =
wealsaleuszALlsvanAnm ludwmdnguasaanil insesilenlilunisdnsdszneusiay 1)uuuiiudeyanugiulsEau
seaudsvoNAnE war 2)aielivFuduainAanssunIINIenINewINe 4 avAdsznay (TeaiFawdndondausia
Aanssunienig, Tesauduipdeulsasaudaainianssunienig, TsaFaudaainianssunieniy, TsaFausuwny
guasnfianssunianig) nguitunnepelsFeussaulseonAns ludaimndnguaasnt a1uau 1,050 uils Tuszndng
\PRURAIAN 2567 — LML 2568 AATITVERLAMILAT AEINITLW

= av o o N = v o = A o P o = oA a
NANITANINE: 'W\TM"J@ﬂu@?qcﬁﬁquﬂiﬁ'qLiiluslum\'iﬂﬁﬂi”ﬂﬂﬂﬂﬂqmﬂﬂﬂﬁ‘ﬁl@L“ﬂ']ﬁ"’.lllﬂf]'iwWJqu?QL?ﬂu@QL@?Nﬂ@ﬂE?N

NNNLANUIU 68 YN (ﬁ‘@ﬁlf\\y 6.5) ﬂi@Uﬂ@NWﬂWHWLﬂﬁm’]iﬂﬂH’W}\i 5 LUR VLﬂLLﬂI‘NL?ﬂuﬁluL‘ilﬁ]WHV]ﬂ’]‘i‘ﬂﬂH’] LUR 1
mmu 5 Lia ‘WuVlﬂ’]ﬁ‘ﬁﬂ‘]:{’]L"llﬁl 2 ATUIU 34 LI WuVlﬂ’]ﬁ‘ﬂﬂ‘]:f"lL“Ilﬁl 3 ATUIU 20 LI WuVlﬂ’]ﬁ‘ﬁﬂH’]L"ﬂﬁl 4 AU 4 U

)

LL@zWMWﬂW?ﬂﬂHWL%M 5 AU 5 Wit Tae 1 w2 ﬂl’ﬂﬂiﬁ‘\iL‘;TEIL!‘V]L‘?J’]‘EI’JNZ\NL@?‘Niﬁmﬂuﬁﬂﬂﬁ‘ﬁ‘m%’]ﬂﬂqﬂLWENW@ BATH

v

foraz 22.1 aaelsaFaundfauaiunisiinisdaasifanssunenieiiieanasa N iUl ss I uRA AN SN 19gaNIW %Il

€

Hl5a3auiNes A uu 7 wila (Gasay 10.3) Wit sz Iaun g 4 B9AlsENALANNINTTIN faldndntiulseFen
drunisdssfudusuunulsFoudauasunanssun1enigatuay 2 us andayanisfinnuissidunanisnniuguy
pgleAnuRIANATUN A Bulss SaudasiuRanssumsmeduiudaunilmesniadiudnanminlulseFeou
wgdlalldsunnsdeansuuanismssifiuufigndes manzan

SEAPAC2025
SOUTH - EAST ASIA PHYSICAL ACTIVITY CONFERENCE 2025



a1 naantiuanulnFauduasnfanssunaniedeldunsane andueteiaiazdasansuliiianszuosunisaina

AnramdnladiethglunnlssBauduasuianssunenienngdasasnAnaniniandgude suazillgdnaninnag

= v @ o a ydal 4?
ﬂ’]ﬁ‘Lﬁ‘Elug‘"lI@\iLV’lﬂfJ?;lL?ﬁuiﬂﬁﬂﬂ?lu

ANENAT

u: Nanssunenng, IaeFaudssnudne, InFaudadiunianasunienie

nulta=AMUEIATY

TraBeuwduanungnaAnylundnannwndaniiae
\ Aa Py P R P
AAN1TRAANTINNIINY eI uNURNEN e e
slﬁj’mm@ﬂ'Lﬂudquslwmsl,w,wimé“u‘Eiﬂf‘i‘ﬂu'ffi\iﬁuwwmﬁﬂﬁm
mmiﬂ@ﬂﬁqwqmnﬁummwmwu el uiteryinuiiagi
FAnn2BEuNMIauNTL uisaduannTuANAidaaTy
wqﬁnﬁumimmuimmmmmmmLﬁnf’fmiﬂuiuﬁm

szandu nrreanuuuuazanfantsunnanie lulseiFau

' o = = A -
AUNLNNICEN m’LuLLmu@mqmwﬂu @Qﬂ'ﬂLﬂuﬂ@ﬁI‘Wﬁ

gnAtylun19aF10aTNANIIDNINNNNNIEY AGLATLNNS
WA uaRTyyn ansual wazdianaaaininFau
2 & o o Aa a a o

gatandaraududanunisasoifulana s wWmun

, Y = A | o N

281999 LAY NIRETHNAIN NN zaN IWTaedEHAIDe
dusingaudidAgaeanisiguniazinlusrazais
nranfiuaulsaBeudaaiufanssunianiaaadu

nezuunIIWMUIANEN naasin iAo nanysal

AR - - o
MAusene anla wazartoyyn Ainwelunisgua
AUNNFIUER N ANIINALNINTIMNIZAN WazHiAnEnian
: = 9 £ o o = = =
san1siFauf o ldguadugninianisdnmlungn
asAnnraunalan (World Health Organization: WHO) wa
a9An19gualn (United Nations Educational, Scientific and

12

Cultural Organization: UNESCO) aglasauiuimun
nraunnrgIulsaTaudaasnganintan (Global
Standards for Health Promoting Schools: GSHPS)
Tull A.A. 2021 L‘W'@Lflw,t,wmNmﬂ@iummsmmﬁiﬂmﬁu
puganwidiussuunsAnnatnaiusuy AsauAgy
fRd e Asnadeunanianmiazdons NANGAT
nM9Eeug NMeRdIuINIBITNTY uaTN19aFINANTIOUY
ANUATNINDIETEI fe “nsdaauanssunianie”
5@Lflumm’ﬂixﬂﬂuzﬁ’ﬁﬁmﬁm@mﬂﬁ’mimﬂm\ﬁﬁum@uLLmﬁm
9NAaT9 (WHO & UNESCO, 2021)
wuaAnlsaFaudaaiuianssunianiayasiuly
Tndeuiuinifiseseninnaeulmaeadnasafieame
LazAaLiied HIUNNITARANIIAAD N139ANSEELANS
401 UAZNNIAARANITUAVANNTANE 1T1 N19Y30UINNT
Aansrunnenialufesian nnseenniaanialszandy
naiauBasy ugaawn sondefanssuaiass AN LN
sauTsalen 1ot TsaGeuiazldsunissuseailulsaGey
gagTuianssun1enie adusasinnsandivaumnane’
fifmun a1f nisilulaunadaaiufianssunienie

atiedalan nrsdnan InuwandenLarglnsnlniaase

SEAPAC2025

SOUTH - EAST ASIA PHYSICAL ACTIVITY CONFERENCE 2025




nnsiaaewlun N19YININIIRANIINNIeNEdNgRans s
dszanduaaslsaFan nsildousonaasng §15wns funases
UATTNTU MADAAUNITAAAINKATLFLHUNANITAN LY
atinasiaiing (nsuauNde, 2567)

ANNANTB AR TR e udLdTIRan s eng
TuiTisng 7 109U A wudnsaddaaninnanelsznng
TaaannzluuiunaealsaFoussaudseanmnen du
faaninauanFeu mmqﬁ@nﬁmﬁs@qLﬁuﬁmﬁmmi
Wunsn RufuazgUnsnidmsufanssumaniglifiame
29NINNNIUNANITYINNITUUIAAS UG IN LT gRaTRs
tszarfuaeslsaiFauastnauiae denaldudunelsaiFeu
azlasunnssureadulsaiFeudaudinianssunianieuan
FniinBeudinetifianssumnsnnediesndnsyAufimanas
Tnenannzluuneiudl wu andngUAaTITET Seluniun
10939ipguasTaE dayaandinauAnmsnisdsndn
qUAT TS (2567) F¥iiudn invnGenssiulsyoafnm
fapafAanssunienelussiusndnfinsAnisaunselan
nuzih deazffaudinisiusesaniuzlsedoudaiasy
Aanssuynenieieatinameaanadaladifieana winae
nsatiuaINUlaLg NIWMUIANEAINLAAINT kAT
AnstfussuLnInBMsdannsanelulseFeuliidese
nsinaeulaeadnatnawiass At nswaunTsaBey
gaasuianssunnenie lussaudsranAnsnasanuses
HQLﬁH%@ﬁ’]‘LAIﬂN@%’N NN9AANISITUUNIIADY WAZNNS
aFefmusssugunimnie lulssSeunondiu e ldAe
nadNERUgIN N aIn S ueenedetiu

Fath naRnsMsdaaERanssImanealsaien
seAulszonAne Aaudnguas1o1d AsdANAIATY
lilanAnnadnla sEALLAE AN I09RANIINNNIN e TR
vnBeuluFunesaedsBeussdulsyanfnm s
AnmnTadefiRedasiunisdaaduianssuniantanieli
Tael5au %@H@mé’%ﬁfmlﬁtﬁmmml,%’ﬂmﬁqﬂizé“ﬂﬁ
Renfuan1nnnsdaaiuianssunianie lulseFousz s
Usznadnmluiuiis e inquanannil uazanansail 4
Lﬂuiﬂgaﬁugmﬁw%umiﬁmamqLmeqmﬁmﬁ@mm
wran1suInsaAn1sne lulseFeuliaennsesiuuiun
2o FEuLATANWANE et TAN

SEAPAC2025

SOUTH - EAST ASIA PHYSICAL ACTIVITY CONFERENCE 2025

dnnus:ava

WaAnean1un1ain12AN RN WI9 T e ud LN

AanssunenalsaFaudulseanAnendannginenu
d’l’ t-ﬂl =8 = o o =
wANUANNIANENUsTaNANET AandRgLAITaNl

— el amm

S:=lUgUDSIYY

A9 Aath AN AN NI U LLIINNA
F©2719 (Cross-sectional Descriptive Study) Hdngilszase
[WeAnEAanIsunIaneradiniin Baudulsranfnmn
TulsaBeuiidnsanlasanslsaBeudaaiuaanssunianae
farndrinewaniuinisAnedszondnm Sandn
quasasnil Tnssusandayadeaniunisnl (situation
analysis) AgafunsAiuRanssunianielulseGeu
sEAUNIAETHRANITINNNItIaRAntin B Wudasys
cvﬁ”fmLm‘uLﬁu%’ﬂgaﬁuﬂmmﬁmm@uﬁmmmm szwinedui
1 $197AN 2568 B9 FUT 15 uNTAN 2560

N192aNLULNISANEAE
wraalanlglunsdnen Usznaumas 2 Uszian
IAEENAINNITALUNTEAUNT AN TN WY T3915811
ANHLLINN 19938U49ETNAANITNNINNLURIN TN LN
Fautiananidly 4 szdu Tawn
1. 1993 8L FINAIETNAANTINNIINE UNIEID
199138 UNKAAILARANWILT1FINTATINITLAL N AN LT
AANIIHAATNAANTIUNINBRTNLLINIAN LA
2. IaaBauduiranulsBaudaLaINAANIINNI9NE
=S = Q;d o a 1 1 dl = [ 3
P9 19EEUNNN17AN DL U 9FAaLEe AN199n
Aanssndaidsnnanssuntanieastinduglsssunielu
(993811
= 1 a a =S = Adl
3. [99BUUANATNAANIINNINTE UNN8D 199538117
ganunna N UlAAsUSIUAN NN AT AT ARINTH
AN
4. T99B8UAULLUARETNAANIINNINY UNIED
{2a3auninanisaniiuauinasu anufsaluuuuesng
& A £ 1 = dl v
wraunaaEeuiiunlssGauauls

13




a o \ A A A =
AINNFALLUIAAAINAIY LATRINaN LD lun19ANEA
oA
[~3 v ﬁ” = o =®
1. wuniudeyaiugiulsaFaussaudszandne
\Wasusndaya i uLBUINIesan AN uay
2. ANalFEUANATNAANIINN NI LRINTHAWNE
g9l un29 1 TUNNIANUUNLAZAAT EHILAUNNTIANTILNY
90975938 URNeIAUTTNALI 4 TEAU
fayanldluntsAnwiaseiidudeyalgugi
(Primary Data) @4lfinnannnisiiusussdeyalaemssain
T995ausrsulsranAnEn I unAnsen

szansAnun
| A = o =2 o [ %
nauvsneAelssFaussAulszanAnen ludsudn
QUATITHN AU 1,050 WS

NaNARLIN
TsaauludadndszanAnwininisaniuany
AW LN T2 T8 UA AT NAANIINN9NNE hazarasla
Wfann1swm B lseFeudasNianssnanalsaeu
seaudszondnen Tudandnguasasiiinieniaanuam
68 Wit (Faeaz 6.5) ATOLAQNYINANWTIANNIANEINA 5 LA
v ~ & A = ° , & A
T 29T uluaNUANIIANEY WA 1 AU 5 WA NuR
ANTANHIAM 2 A1 34 WA WUNNITANHIUR 3 A1
A = ° \ & A =
20 WU NUANTANTLUR 4 A1 4 LI LATAUNNIIANEN
WA 5 A1 5 Wil 919 anunulsaFaululsaziuniun
NN9ANHITNENFN IATINITUANANGTY HIA4ANN TUIALAY
o = ' P g = o e =
auulsBauluusazannunnisAnen lwindu s
FTAUAMNNIANRAZANNAN AT laTeaTsaTeu NN TN
AN UN 139 B38UALATNAANIINN NS ANNLUINIIYD
nsnauNe d9n1sdniaenngusaetnaluaseiiidunig
Aaaenuuuasiasla (Voluntary participation) anlsaidey
pRp o a A A v =2
PN1IATRIWTaNAMNAR AN TN TATINNT A9dena
Wanuaulsadauluumazianinuinnisdne lawmindu
(nguAanITININBdEFEULALSaY, 2567)
inauTinIzAngidrsannis3dedlasens
a A o v = \ a
1) Tsaraunaasidnsaniasensiseisaudalasa
4ININNIATFINAING Aaind1inauiAiud

naAneLszonAnm Aamdpguanmsil d11inau
& A = = =
wANuANIsAnHIUsTaNAnwIguasI sl
GUATITENT IR 1-5
a A = .
2) TsaiFauneglusmadedszainsiliunng 68 wi
= ~ A v 2
fofulssGaundndaniasanivianun
o o = a A o o
3) fenuaenislsFaureslsaFauniinasaniiiy
TasannslasBeudaainnianasunieniadugen
fayauarasunnluenanstuses

inauTin12AREeNgTIuN133aE8aNAINIAINI7
= Ay a 1 ve = o A
1) TsaFeuildatnnsnfnsefiulinreunaniive
< ¥ v A oA
Wudayals vz lidepuuuuaenniy
2) e gaddy 1w n19gu/AousantsnTau
nawlaeuuladiassadianisszms inlildansnen
3 a =3 k7 ' v
antunaivdesasielyls

38N1ssouUsoudola

o o o

kN =) =3 1 =
1. |9 Huﬁﬁuﬂ@ﬂ’llﬂ@‘léﬂ&ﬂmLﬂU“]J‘ﬂ%;IJ'Z\]“IJ‘ﬂ\‘iI?\‘ILi‘EIu

Wi aNMINARANFUIIAINAMIENITNNIINITAAITIUN
A78577NN19998 luN Y inua1a1 g ndn
AUATITENY LauesaauINISANUANs ANz
= = N g =1 o =

Ansguas s iian 1-5 vsadunuilAfuneunung e

= o - T Y
mmmmq‘ﬂixmmumu‘lum@mqw THACLRLALNEINU

&«
s a '

n3redayaniIae uazn1sRNFANENgNA8ENg :9NDs

v o

nsreayry s lunaiumusndeyaiulssFaundaialy

a
= =

AinauaniuinisfnelssonAnguaasiil 1-5

2. wasanlafueyyImanganuianisianvui

= =2 = % v o
nsAneUszanfnunguasigattien 1-5 udo gade
S T D &
deniladauuninsosielsFaundsinlugninauaniug
naAneUszoNAnmguaasnll 1-5 LaraaaziBuAnIg
lunissausandeya uazremlNaylATIzlunig
=3 ¥ 1 v o = = l:llt:l
Vivsausandeyasedaiuaanisiseden TulseFaund
msatinulsEEudIaTIRANI TN E

a 1 2o =~ o Aa o -

3. AnsegeuialsaFen TaaFauninisaifivanu

TraBaududinguninuinsgiuana ietlszaniaiuaeiu

dayalulsadeu

SEAPAC2025

SOUTH - EAST ASIA PHYSICAL ACTIVITY CONFERENCE 2025




N53AsiTaya

v d‘ Yo v v

deyan P ArgnamAagaUANATIEILLAYANNNEEN
neuntsiaszd Tngldllsunsuduiagin1eads SPSS
N33zt anA@anssouun (Descriptive Statistics)
un1smAnFeeas (Percentage) ALadg (Mean) dauiiien

o 4

WUNIMATFNU (Standard Deviation) NITHANKAIIAIING
(Frequency Distribution) HANNIIATIZNLA LRI AR
U = dl v ' = ] a a
dayalsarauidisonlsaaudauasuianssunianiy
TulsaGaulszandnmn Aamdngquasaant souia Ty
LAZIZALNITTUIANTRAINIZLIUNTNS 4 BvAUsENaL
AINNTATgIUlse T uduATIRANITINNY

N195UTBINNATLBTTHN

niseafillddadendnanossuuazaTusssa
TumsisemuLmUm T Se el Tneadtianetaianans
fU9R9ATELEITH AIRANIENITUNNIATEFITNNTIE Tun el
ANINUAB1TUE UM LA TN T lenansiLse AT
SSJ.UB 2568 — 01.028 Fusasiufl 30 unapw 2568 A
29 AN9AN 2569 HRaamsvutinuazlipINd A Rving
ansdauyAnaaidnfinGay nasiudeyasiiiiunig
ngleudnasuassunisdslunyee Tnaiinisaaayye

AU UAUAIN me”l,ﬁ”é“umm@ummmﬁﬁm?
{993 eunawdnFINNI3ANEN 9 m@mmummmnmmﬂm
Wuauauwazldl memaﬂivmmmqq‘mmimmu

wan1SANYIIYY

o o alal = o o =3

Jamdnguasas il lsaFauludainlsoudnum
Pavasladindanniswmun 199 F e udaTNAanIINNI9Ne
AU 68 U (FREAT 6.5) ATALARNYINAUNLIANSANE

(33

15 190 Tog 1 W 2 veelnEF Ui sandaasulEn

a

Mﬂ'ﬂﬂi‘ﬁ‘uﬂ’?\iﬂ’]ﬂLWﬂQWﬂ LLZ\IVN‘E"HEI@W

L =

22.1 w0slsaFeud
dgausiBiunisianisdaaiuianssumnsnnefiifie e
Sl siunadnEn9gI I ol Al Fauiies S1ua
7 U (fesaz 10.3) Wit unsEUaunR 4
a9AlsENaUAINNIATE Y felundniulssFouniou
nrdszifudufuuuulseBaudadduianssunianng
U 2 U ANDRYANNIFARINLITTRUNAN1TANTEWI T
pglseAmduiBuiaafunisdiula foudaaia
Aqnssunnaniednfiugiunitaaeanisadudnaninign
Tulseen urdelilgFunsiosnsuuamanissiiunud

QNeeY WA

NATUNTEAURIALTZNDL

45.6 S0
) 10.3
" Series1
0 .
. o e P &
& RS & &
S & N S
o e & oo
& & S &
Py N o 3R
& &S & &
2 RS = ‘,50
o D 9 ,\)(E NS
& ag 285 K
oS & RS
> & 20
s 8

SOUTH - EAST ASIA PHYSICAL ACTIVITY CONFERENCE 2025




ni1sanusiswa

HANNIIENULT AaudnguasTaniiilssFauseauy
Usrnu@nefigsiasladnsaunisimunlsdeaudaiaiy
Aanssunianiaauau 68 uis Andudenas 6.5 1a9lsaiTe
Vanun LL@miauﬂzgm@wﬁmmmmﬁuﬁmiﬁnm%ﬂ 5 LR
uanaliingn TNL’?ﬁﬂuiunnﬁuﬁﬁmwmwﬁﬂLmﬂﬁ
ANNANATYFBNNTENLATNAANTINN NN B RS NIN e
aeielafinny suanlseFouiiidnsanluusazianiiud
AnsAnEMTlA LRGN FeaviauiarsAuAuniay
ANALIA LAFLNITIANEN R UAAE AT s wilatiy
eRaNIUN LA UNNIAITILNY WL Uszannueismitied
TaeFauiidniaugaiunisdaainlhiniifanssunianie
eane sushilifiecianas 22.1 saalsaBaufianfiunis
mud%\imimLzﬁuﬁ@m?umqmﬂmezmiﬂimﬁumﬁwé
paugann axfiaulifiiugn n1saniiuauaeslseFe
doulun)deag luszaunisdnianssuianisd il
1FaN9TUIUNNT WASIINAN T en e AU IRARINLAL
Uszifiunadndeenaduszuy fadues AlsznauAT 1D
i TssFeudaadaianssumnsnnalfifiaanudadiy
wanantl nanisAdedanudn fseBeuies 7 wia vise
Yeay 10.3 WL AANNAIDAITULEILATLRG 4
a9AlsznaunINNIAsgIuTee I THudLETNRANTIN
NN uasiiiles 2 wisildsuntssyfwduduuuy
TaaiFaudaasnianssunaniy dayaninaioazfiaudn
WilssBeusunumiiasinudslalunnssnfiueny wins
ansraugnisidulsaFeuduuuudaduaaiuiinig
Inenannzludsziauniswmuiaenadussuy ATUGIU LAY
mmﬁmﬁummﬁrnrmmgmﬁﬁmum

Andayan1sAARINLIZHUNANITANELIN WUn
pydFuRaTaudaulunwingn nsanfiulaeFaudadsy
Aanssumsnnafiudounitanesnisigluairadneaniwin
lulsaau wedusnenie anla WATHORANTINGUAIN
atnelafinng agdelddanifiuiinisdesnsuuanig
meanfinaudlidanuuarlidussuy daalinnsUfun
TuusazlsaFauiianuuans1eiy tazenaliaenndeaeniy
NIRUNIATIURENATUTIY UsziAuAINaNNa Ly a U
Avuaflulunsimunnalnnnsiesns naslimuuzei
Lmemﬁumwm?ﬁﬁmmmm‘mL?ﬂuaﬂ'wﬁifaL“’fim

E

WalniswmunTseiFaudagiunanssunenia @181
o a v 4 a a o A4 = v o
piiullsatnallseAnsnnuazsaiy Tegenndeeniy
WUIRAAYDY FrEYeyn windas (2562) NNA1991 NI9LZUNT
annuAnE lug ARANALAZNITULAABUINUATUEIN N
Tulsadau anfusesinisdednsule unaLazhuanIg

o emd o C A ey
nadfimandaau usruy uazsaiies e lviyaainslu

=8 = v o o a oA
an1uAnEiaud lansaiuuazatnsniin U m
a9l AnsAIN AanTieseaanAdaIiuIeNIUaas
NFNAUNNE (2563) ﬁ?z‘u;iﬁ NN9RUN T3 Gﬁumm?mqmmw
wazfanssunienialifinanaatineaiy dasandeaseuu
AULAYUNINITINIT N1sRaansulauINdalau Lay
NIRARNNANTUALNIARLTIEY MNTIANA INAINAINALAINA
WnrranfiuauluniaslseTaudAuuAnA1awa Y
Tdaunsnanszauamuniwlfatnailuszuy wenainiles
ADAARBINLNANITINEIUD LEMNGIY \WesAte (2564)
TevinnsAnenisszgnaldmatulagansaumelulsEan

d' 1 v = %
Tnedanudn nstlszgnslduuaniaizelasanissiuganw
TulssFavaszlszaunnudiala anfluseasdinisaivayu
@adginisuaznisbimuuzietiuduglassuann
PUILNUTANLITES UINUIAAINNTALABAIULLINIAE
N72UAUNTITATLRUIY @zmmaiﬁmiﬂﬁﬂﬁmmmm
TreFauiinnuuansnsuaziiamisnimunllguinsgau
Wenruls LazdenARBITLNNLAS YRS L1 i'qum:if(zsas)
TevansAnEnsREuNgULIUNNsdaaTNgIN I Fe
AAIADTUANTT FITAF1IENINBARNUANFANE1UTZ N
An1gau)foll 11e 2 WUdINIIRIUILWININNIS
guasngunEBuusasiinsaudaauazn1sidausanaa
. o & A = P ¥ a

nrEIusTALLIRRNUANIs AN e AR AL ug e
FOPIRN

ﬁalauallu:lﬁvu&m'\a

ANUANITANEINLLN TeaFeussAuUszaNAn®I
TusaninguamasiiifiadasladnsauniaimunlseFen
fuaBuAANIINNNNETA U AR uaslifesdauteni
AN TOFTIN N AT 4 B9AlszNeUAINNINTTIY
%ﬂ%ﬁﬂg@’i”uamﬂuﬁ’m:ﬁ@udﬂm?ﬁﬂLﬁumumm
AINTALAUATULUININLATNIZ LN T JUR Fatiay
faiguauuziiaula U1 ATy uiflaiTywiiaztauann
pansAnEnTnenss Aol

SEAPAC2025

SOUTH - EAST ASIA PHYSICAL ACTIVITY CONFERENCE 2025




L4 v Y s
1. da@uatuziiaulainanunisiasieitlm
wazalassAldanun
ANTHNIIWAUNITULR AN HLA LA I EHAD 1Y
AngAia Ul T udagINAansIunenfe luss AU m
& A = A = ! ~ ,
NuNNIsANE Hesanuani1sAnsnudn TsaFauluumay
dﬁl dld o £ 1 U ¥ o a
WANUNHIZAUN1TEN N AT AINA19ME Tunns AL
URANFANNAUBENITALAY TAERNIZ I ANUANHAN WU
TsaBaudnsandaauas lianunsaimun llgssAuTseFau
v P9 Ny ~ & A | ¥ A al P
sunuuld nsdidasyai@aiunazdos Wndesuiinaadas
ansnnmuanuImeaiayulanssiuLBuuazAnanIw
ya9lsaBauluLAaziIANINT

2. dalduauusiulaLEmMuyAfING

AINNANNIAAANLTEIHUNLN AgHFURATRL
nsaiueulraFauduaTnianssNn19n g
A laRtaaRaa T UL nuAzeIflszna 1
s Fardu ArsHuleLNEWRWN ANENINAZUAY
yaansnanisAnsettafluszuy aadunisaiie
Ao aRafuss AN s danie 4 aedlsznay
Funaun1zAIfinen wasinaeinilsvifung el
TNL?ﬁummmﬁmmmiﬁﬁLﬁumumﬂi:ﬁuﬁugmiﬂzj
syuduuLy|datinssaitaauas ety

3. ADAUBLULLTIUTHUIIAIUAISAINUUALUINIG
nazulaunassauda I uAnEn
= a‘i’ Y @ | = o d‘
NANITANENT LN Wi T99ITEUANUIUUTINAY
AnsdaasunanssunianaresinGay wadsliainnm
Ysunsnanssusananadniun1saansBaunssauLay

SEAPAC2025

SOUTH - EAST ASIA PHYSICAL ACTIVITY CONFERENCE 2025

nnsdszifiunadnsnisganinlietisasudou sadu
mifmmur?’fuﬁqﬁmm@ﬁmumu‘lﬁamm‘?@LLuqﬂﬁu“ﬁﬁﬁmu
Tuntsysuanisianssun1anIedguangns nansss
s34 uaznnaBvnsdannslseEen ietaslilseise
ann1raaiuanlaetraduszuuuazaenndeaniy
WA Ul T UANATNRANIINNNANTY

4. TAAUDWULITIUTAUNEAIUNITAARITLAZNG

NdausIn
andaAnLiuTaIAINLIIN NIRBANTUUINIINNG
piaulsByugassuAanssNnenfada ldiatanay
Taddaan danalilsadauaiuauninliainnsasiiueu
Iemsunnesitsznay Ay msiinsiaunalnnisdasns
sendnadaeaunuRaTe uALan uANE Wy AReUUR
Py \ 9o = - A =

Ui ladne seunliANlETnEN wialATatnel9aiTeu
v r_‘i o dl = v %
UL INesduayunsuaniasuBsufuarasaussqsla
WilsaBauanunnenszaLnIzabianwle

5. AAAUBLULITIUTELNSAUNITUNEINALSILTEIU
AL
~ = Vo = a
Weagannuani1sansInudiis T untau
n131sziiutlulse B LU AN AANIINN N ELNEN
\ ' PR o = o '
2 Wil missauneadeIAasldlsFausananddy
AUENAIINNIBEUSUTOUNAIANHIA9IY INBt1ENan
dszaunisnfuazunduana lUdelsaGaudu o ludmin
P} , A o = = o
qUATTH TeazdqeinauaulseFaunaisnwmmn
e 4 X
drzrungeaulaluaunn




1ONAISIVIV

1 NINeEUINE. (2563). wanansaiiv Ul FEuduas NI NLAT N TduATNAANsINN NN AN TR, WunLE:
NINAKNNE NIENTIATNTUG .

2 neNawlE. (2567). ANONIIANBLNUISIFHLALATUNANITHNINNE. NIENINAFITOUET. Auduile s fuaew 2568
Q{10 https://hp.anamai.moph.go.th/th/manuals-of-official/211834

3 nguAanssunNNEdaBEuLAzIagu. (2567). ANalseFaUAUAINAANITNNINNNEIZAT 2568, NITNTAIANTNTOLLY.

4 @ NN, (2568). NIRALIZUULLNIARETHg NN TEUTR98 N UAN S dafadnineueaiufinisfine
ﬂi:ﬂuﬁmﬂmi’mg‘fﬁﬁﬁ A 2. 9n9ansteTRLasiANA, 10(3), 64-81. https://s002.tci-thaijo.org/index.php/jsbs/
article/view/278464

5 dineuAnesnisdsminguaasil. (2567). eiuanIunInisuAanssIneneesinFuussAuLsanAnE
eudpguasTnil. quagsll dineuAnEBnsdminauas e,

6 Aitynyn winden. (2562). NsLFMNAN AN lugARATA. NTIMNHIIUAT: ANTinuWaHNaInTAlNuIINgNAL.

7 499A0un Neshde. (2564). MstlszgnaldmalulatiansaumelulaaBaulng. ansarsmalulatinsdinm, 12(2), 45-60.
https://so06.tci-thaijo.org/index.php/edtechjournal/article/view/246789

8  World Health Organization, & UNESCO. (2021). Making every school a health-promoting school: Global standards

and indicators for health-promoting schools and systems. Geneva & Paris: World Health Organization and UNESCO.

SEAPAC2025
SOUTH - EAST ASIA PHYSICAL ACTIVITY CONFERENCE 2025



N1SJLASI: ﬁn:)'mauwussoulasuqnsnuuavwr]ﬂnssuaumw
nano'mlaavuavnaummslumuaanluUs :unsuirnylng
An analysis of the Synergetic Association of Health
Behaviors with Metabolic Syndrome Risks in Thai Adults

awasi anuds:Aas’
Suphatra Chaan praphat’

Tanuudvedszuinsilasaval, UKIdNYNduukaa, wnsueuna, mMangl, uasugy
*Correspondence:

awasy anuuds:Aas
Email: Suphatra.sam@gmail.com

unAngo

ANIMAZTANNAIATY: nzmmmimrﬂ'mfa@ﬂmmﬂnmmmmanmnﬁummwmiummmu mmnqummmmmw
ﬁmwnu’l,uﬂ@Nﬂﬁ?”mmmqmiﬂamimLuumumm‘iﬂmﬂL‘W@ﬂfaqﬂuiimT,m@ﬂwwﬂivmﬁmw NNTANMITUN
f5mnlazasdifie (1) Auundszansinsesnidunguueenung AnssuguainsaniuagndnEuenelsrang (2) AN

q

ANANNUSIEUdenguuEAInaniunistas lunguaInisiuaLean

a

suiiaudgaan: Aedainnu Inglddeyadeyaniu)ianeneinaens aannisdisanginssiganindszansing 2564

a q a

AnginanuatAwieTng gansAnidannausiaatineny 25 Jaull ldawiu 62,560 au Sinsziidayasaatimnimazil

NN Aungulszanams 10 wazngueng 25-44 1, 45 - 59 U waz 60 Jaull anidnszinaneaasdasnn’
anngudssanstiassianistlaenuau anusulaiings losduluaengs uazlsadou

val o

namsAnuASE: nquudsresifingldsndiAeds Snifasuiunguddnfanisineldifudsrondne wag
ardaueniaiuimAutalunnngulszans nguenglifiu 44 1 Ssruaunguudeiifiianssamieniglaifemeuas
‘S‘Vuﬂi:mummﬂﬁﬁr;ifazgmmwﬁ”mmme ﬂ@;llLLEJ\‘iSluﬂﬁ‘mj'm‘iLWﬂ“ﬁ’]ﬂﬁwqaﬂiiuL?QI?_I\?‘V]’NZ@JQ’]W TngannzngmAnssn
@.uqu??' fandungAnssNFulszniuenmig LLﬂzwqaﬂ‘a"iﬁJﬁlﬁJLL@@ﬂfaa’aﬂrﬁJ’mﬂdﬂLWﬂM‘@\i Auduugssientstlaalungu
BINITNANUBAN IUNGUINANITIUATRIE 60 dauly wunguursngAnssuganmdsuaniuunlindanguennig
waDeAnuInnd sasfinguinansnaznguenyldiiu so 1 wunquudsfifudssnuemnslaidsaganmidulsydn
Fanfudnanssunenelaiieanaiuualdutlogy uanndn

agil: nguuslalunguanyldiiu 44 I IngFnssuguaindessinufanssunianigwaznisfulszniueains Inenisinangd
TuanuauNInndINgueguin s inguul AT e ing AnssuiRegUUVELATANURANE E08 AIUUTELINENI9QINN
AT IR TNANATYABANUANANTENINNGNINA LATNENBNLANAN TN ANSTHAWANFNSTY

Adnaty: Tsalifinsiacess, nguganiw, guniwlszanns, guaing g e

SEAPAC2025
SOUTH - EAST ASIA PHYSICAL ACTIVITY CONFERENCE 2025



nulta=AMUEIATY

TsnlungueinisiumIueaan (Metabolic syndrome)
ANMAAMNNEANITNTWINAEGINN LAUA WO Angsn

e 22D

ULYE WeANIsNFULlsEnIuemnaanu i AN uilegilga
woAnssuANLaanagaduarinanssun1ene liieane
(Budreviciute et al, 2020) UBNANT ‘Em‘luﬂziummi
WATLBAN U 11U wazANsulatings daduanme
gaslsnlifnseFassinause a1f Tenvialauazuaaniaen
IsAnaaniaengdNed (Lopez, Ballard, & Jan, 2023) Taiflu
wililugnugnindedinneudadunissziuaina uay
nanedumite T unnanisimunesinassiiu (SDGs) Nia
siauniloyun (ESCAP, U., & World Health Organization,
2021) wnizdsvmelng vialsalifnseFasaiaunse way
Tsalunguainiswmueanasanseeing Wumildluanve
nMadediandAydusuauusnaesdszainsing (szuu
ARITRYAAIUNITUNNE LATQININ, 2567N; 2567%)
winsziiu A NgNIealsALImIU uazAdNAulaings
flannauseItes whaaiugURnisnl (neslsalifnsse,

al = | =
2566, W. 71) wardnanisAn®Iszydn Useinalnal

= = A A \ e ]
At s T duNaduiasanisamaniaauyann
I LN e A S aa v o
1.6 A1uA1UAaTl AULNAINIAINNNTALTAANAUIEAUAT
neqayidedsc@nsninludszannsdonsnu sauds
ﬁ'ﬁ”ﬂmwmmaiiﬂLu@hﬁ%”ﬁﬁm&i’m (NFENTIATTOURT
= A A Y o

warAny, 8.1, W, 7; 13) nrsAnENnedasiulse
lungueiniswanuedanduiuqnEusuaesisnlifinse
FRSAHANNAATY TRELANIZNTANHINGANITNATNIN

da 4o 4 .
mnagauiy auduwuanieulauisarsisagainlu

mmzﬁ“ﬂﬁryﬁiﬂmiﬁmamwLﬁfasl,%ﬂmﬁumwmﬁlmma
‘Wqﬁniimﬁu1ﬂﬂdﬁuﬁqwqﬁnﬁuﬁwﬁqﬂm‘fﬂ (Noble et
al., 2015) TmﬂLfaww:‘wqﬁmiuLﬁlﬁﬁqﬁmuﬁm’auﬁu (Suhag
et al., 2024) mﬁmn@imﬁﬁmwumnmwndﬂmiﬁn
nqufiianwuzudeauiedingfnssnuanuazauien
AANANNL %awu‘lumiﬁﬂmlﬁu‘ﬁﬁ@g (Lacombe et al,
2019) wazAnmiANduRusIzudenguiladanisdany
ﬂim’mﬁ'aLﬂuzﬁ'quufiarfi@mﬂﬁmiiﬂlumiumﬂ’mumu'aan
UANNHEAINNITAANGNAINANIAILITIIUUNNGHLE

20

Wievad19hea (Rabel et al, 2019) LW NNgANITH
AU WIBLERLNANLITTIINT IRIRNIZIWA B8] SINTNAH
AN NAIANTHANUANGNTUW Bitlasninanniladt
Vl’]dﬁ\‘im\lﬁ’mung‘ﬂﬂﬁw (Saran, Randolph, & Omollo,
2021) wazillglanialunisifinlsasie) Auansineiu
v d CyoS = . 5
aannanonn ludszwmalnadsldfinnsdneludneoeil
saunennsAnEn lungusdaeesawalugressAuiszma
o 5 =2 dg/d a o tﬂl o

At N1ANENHAIRIRg e (1) auundszainsineasan
unguusdeniunginssui@eanisqaniniondy
ADIANHUTNNLIFTTING PHNANEREINALAZETE (2) ANEN
ANNANAUTTENINNGUNANTINTINGININUAL
AUANEUENNLszanssianistedulsausanisining
WU Ausulaings lasduge Taadou waziniae
Tanizaisdanmanalsn

b — ) c— G

StlU8udsSIVY
= Aav o » i) o

NTRANLULNSANMIREUTATRYAT D

Adeaa1En Tnelddayanaenil (Secondary data)
ANHTULANTING mnLmuzﬁ’ﬂm@wqﬁﬂﬁmmmwﬂ?vmm
2564 (atfuiaqify) manmuifmimﬂmummmmLm\‘mm
piiunaivdeyaifiedudl 1 puaniug i a1 NqHN1AY

WA, 2564 HANMIANLHUNNIIRAYIY IR D Tays Hadui
3 HANAN W.A. 2567 LAININADATYTYN 2/2568

UszrnsuazngNARLng

nesigng I Yszannsnefinengsaust 25 Tl
ﬁﬁlﬁLﬂutﬂ’vﬂ’ﬁi'fa34mmf’f]m@ﬂT@m'lu‘imqmmfﬁiquﬁﬂﬁm
qunndezang 2564 mmum‘wmmm@mﬂ 15 Dl

q
v
o

YNUNA 207,191 918 ummimmummmwuﬂ (Weight)

Qe
ﬂe

AU muumnmeﬂmmL@@ﬂmmumemwLﬁmﬁmﬂﬂ@umﬂ

v =

419611 LL@”NﬂW?B‘]@Uﬂ@H@iM&]’J LL‘ﬂi‘V] mﬂ\‘iﬂ’]?ﬂﬂ‘ﬂ"l'&ﬂyj?m

1AaNUIUFR B 9ANTUNNT AN TNT9AY 62,560 378
n99aRawLe

SEAPAC2025

SOUTH - EAST ASIA PHYSICAL ACTIVITY CONFERENCE 2025




w9 o

gAnsauunsaulsaanitly 3 ngu dsznavsas

1) FaudswaRnssuganin (1.1 daudswainssa
QUi (“llangu” “aagu Uyl “guuslinndi)
1.2 Faulsfinlseniuevng (‘Uszan” “luitlszan” Tasanuun
aanidlu 4 ngusas Wur a1mnslafuge wiesdnsaT
mIURIMITILTILga) 1.3 ﬁTQLLﬂiquﬂiiuﬁuLLﬂaﬂ@a@a’
“ladfi P luenm” “ﬁumuj e “Autlsean”) 1.4 Fautls
Aanssunenig (“ieane” “liNeane” ANt
ALUzUNa9AN1TauNNe lan)

2) fulsAnuanEuziAsHgNAdIAN (2.1 Aaulsaniu
ﬁ@fgmﬁﬂ “IARNALIR" “UBNUAWMALNAR") 2.2 Faulls
anunnansa (‘lan” “ansa” “udra/mer/uaniuet”)
2.3 fowdsszaunnsdnmngedn (“liiaadfunis@nmn
“szaufnEn/mndy “SeanAneTaumin’ “Usoyoyss/
49n417) 2.4 Futleneldiaaasalian (“unnda/vindy
AR “ﬁﬂﬂﬂdﬁmm?ﬁ”))

3) Faudslsalungueinismmiuedn 3.1) lspmwanu
3.2) lsnmnnusuladings 3.3) losuluaengs 3.4) lspdau
(Andatinaanie > 25 AlaniN/ANms? ) (Lim et al, 2017)
3.5) nnlsAiasaianmnnd 1 Tam 3.6) nnlsniasada
4 120 (E1usgaziBaaAnFulsldR enan TR FL)

N53AISUTaYNA

aLﬂﬁ‘ﬁxﬁfﬁ@H@ﬁ')LLﬂﬂam (Univariate Analysis)
fanadnidanasan ilemsuan feas uazd EQEVTGHE
wanesalLls (Multivariate Analysis) Aagl 1) @0R3LATIZH
ngael (Latent Class Analysis; LCA) Lﬁ‘ﬂam?’]zﬁrﬂ@muﬂ\i
lunqungusaatinetiasng uay nguany Tna@ansouils
WEANITNG AN AT evisanAusudsanidneediau
\ATEgNA Lﬁ@mﬁqLLmﬁsﬁ@umﬂuLWi@m@jmzﬁur;Tfmﬂ'N
doe annuld 2) anmRnANe@and (Binary Logistic

SEAPAC2025

SOUTH - EAST ASIA PHYSICAL ACTIVITY CONFERENCE 2025

Regression) L‘W'ﬂ?;mfm:ﬁmwmﬁ”mﬁuﬁiwdwnduLLtJasl,u
usiazngungusnatedessalantatlefulsalungu
BINTUATLIBAN

Tsunsu Stata wefiu 17 AAvsuuTINeNdtuina
dmiiAanfadfGonasnn uazldllsunsu R nefu
4.3.2 WAALNA poLCA zﬁ’mé”u"immzﬁnzﬁmmuﬁ@ﬁmun
ﬂ@:uLLtJﬁimmmummwfazﬂ@uﬂi:mniﬂ@ﬂ (NANLNA
waznguent) Tnsfiansaunannangail BIC deflddeniign
annuldieidy “glm” a1n base R NeAtasnzi
ANANAUTITNINNGgN AN NsLaUaRaaIN
nsaIzinguul ldAnfaaarantiaiiy uaztiaue
NNIINIBIUAATNGNUEN Thendenanaunudenaziady
Sruaanniigaluusazsauls anldilufunuresanin
mjm%uj Tt bildrmmindeaazdisnsanisunmsauwm
nsaazvinanesna Muunlduaaniiazidulsalungu
B1NNIWNAILEAN (Odds ratio: OR) a1nn1guFeLiie LAy
izudwnfojuﬁ”ﬂﬁqﬁm@uu,r;J\i%Iu°'| TnafiszauiiadnAty
N9ans (P-Value) < 0.05 N13aAnTgATAQLLsINANNY
(Missing data) L‘ﬁimmnmiﬁnmﬁﬁﬁmﬂ@mmmﬂLL‘uum;u
(Missing at random: MAR) tlawzsatiilssuilseniuannig
annsapngnsiaudsluad Tsunsu R autiunisieeldteya

WINNRATLENULTENN NIV AN RLMaT Insisians case

Ay

NNTRYAAIANNE Lmzsl%mfmmiwmﬂul,ﬁ@Lu_iqn@:u (811
38Rz ALNHLAN LINBNANTANLRAN)

N195U5RINN9ATEUTTTN
Yo s a a o L Iﬂl
lesunnseymasusssunisaelunysdiaah COE.
No. 2025/04-019 1HATUN 24 LML N.A. 2568 S13a41mE
ADTTUIRYUFZEINTUAZAIAN NUIINLAENTAAR

21




wan1sAnuIdYguaznisonusigwa

A9 1 AnANUEN sz aNg 9AN LATENA

Aaus AU (Fasaz)
LWANEY 37,749 (60.34)
LWATNE 24,811 (39.66)
andelumiea 31,524 (50.39)
ANABUBNLURLHNDY 31,036 (49.61)
an1UNINIAR 7,479 (11.95)
ADTUNIWFNIL 42,030 (67.18)
anUNINTEN uenriuet] wane 13,051 (20.86)
me/ldFndndeds (9,582.34) 41,601 (66.5)
meldgandviaminiusiads 20,959 (33.5)
naNang 25 — 44 1 (A1a@n 36) 17,384 (27.79)
nguent 45— 591 (Aiade 52) 23,813 (38.06)
neuene 60 Taul (Aiede 68) 21,363 (34.15)
TadpednsunnsAne 2,760 (4.41)
AGannsAnEnszautlssnaniesnngn 33,308 (53.24)
FgFansAnensTAuTas NI LN 18,202 (29.1)
&n5ansAnunsz AU Brynysvsagandn 8,290 (13.25)

NANISANEINGNURILUNGNNGNARLNERLAUUNATNINA LAZNENDNE

n@juLLNQﬁTﬁ@ﬁﬂﬂﬁﬁLﬂﬁW’ﬁTf; ulspnianeniedinnATEgRaTaNiufuLlwg Anssuganw ”lﬁﬁﬂmumjmwhﬁmmz
anluusazngungusinetneeias TunAne baznguent 60 aG Idanuaunguuels 8 ngu ngueny 25-44 T uaznguens
45-59 U 7 NgN tWATIEY 11 NAN

22 SEAPAC2025
SOUTH - EAST ASIA PHYSICAL ACTIVITY CONFERENCE 2025



HANSANENNANULENAAN HUE N NAIANLATHTNA
i”famzmﬂmiwuﬂwmmjuLLﬁJqlunnn@uﬁqaﬂN
RLNA WATNgNATE WU ANNUATLTUIaIAMAN TR
N1edapAsEgia Auuuwnwieuioinaldluianig
P o \ A a Y =
e nauueniandndauwlug gaaduianisdnm
, a = \ | A oo L a
Tdifulszandnm azetlunguifisaladnndAieds uay
mﬁﬁuﬂﬂmmmﬂm@ (BussazRe ARNRN NI
Lmu) Gl ﬂ@mLmeu@muvmqmﬂumen@mnfnm@
Fndn mwmwummmniuumvﬂ@uqumniiummm
walsdguaganinadiaaaeiu aeladlaudsueniiu
WULILAUTALRUYNRNNE AUAN BTN AIANLALIATEF AR
Y o e A .
ANNNBEUNLTI9FU 9l anailuwszantasanasuasa
wAnssnga N Adunaanaudn At

wiifpanAuAdlanaznisfuinnans saudatlselond

WNNUAAINGANITH (1IR3 INFAAUAT, 4299041 U TLlsziaiy,
wazaNasle Sauninina, 2561)

nanN1sANENgNLINgANTTNgUNINW

WANEUN 3 AN 8 NGN mm%nﬁwqﬁnﬁu@um@mw
(ldisguyus Sutseniuenuisladuge uilsgilge
4 4 . oy .d .
AuAzaannmauldidullsyan ianueaneaed wazl
AangsunieanieLiieane)  Hanusunianguivanndn
. 4 o .
FUUTTNIUBINITY LATANLATEI Lﬂuﬂi”mmmu
mfamimmqmﬂu g LL@‘V@ﬂmmwu\m@mmmmn
auummmu mmummm@n@a@@muj e manmjm
WA EANAINNA 11 NgH mwmuumqmmmmﬂ
fAanssunangldiieane faufupequyusLashan

= Ao =< \ = a a a
LLﬂ@ﬂ'ﬂﬂZﬂu’ﬂﬂﬁl WA UIUNTNGN TaN TN ANITH
mmmmmw (EmLf’a’uﬁ@miwwmﬂﬁﬁmwm AU
ﬂmmu y @mmﬂqumnﬁuLammqmmwmqmu
TnaanizngAnssniulseniue s Hanguenmisuay/
= A A ! \ 4 a2 L o ~
WinLAzeInNNgulANguITl YTaRaINNgN SannUquyYE
o = Aa A o =
nndu Fadulimunisdnenflaganwuwesaguyvs
NINNTUNANCN (Meader et al, 2016) WARNNANITNNNNE
MeananINNdn (AutimueIAANzRianssunIanIg
Uszinalng, 2566) (318ALREAFIA1T19N 2)
1 P a = o 1 = a

nauengladifiu 44 T a1uou 2 Tu 7 nguilann@n

TIAUARTAIN UAzaIn 3 W 7 NaN HaunTndades

al

”ﬂu‘wqﬁnﬁué”uﬂizmuﬂWﬁﬁ'quﬁ“uﬁﬁ@mwmqmﬂ

SEAPAC2025

SOUTH - EAST ASIA PHYSICAL ACTIVITY CONFERENCE 2025

Tdieene aeslsfinu Nauiauas I 6 NguaANEn
Tnadqunnldipaquyus way 5 ngu aun@nlalau
WBANBARA WANFIIAINNGNBNYNINNGT %qwunfojuum
4 - 4 o . y
TIANTNLALGULVTUATANLIANDHDA WBAR ANUIUNTS
naulueigldiiu 59 T uazauruaesngu Tungueny
~N \ = A a Aa , =
60 Hauld (Bruuan1sAnH I ANIANDR) atrelsfiniy
Wqﬁniwé’m%uﬂivmummi WAZAANTINNIINEY
1mwmwmﬂmwﬂ&ﬂuwmmn@mw mmmmmﬂu
T2 meafawmﬂmu $19neLAnAINLIA NS UITeq
mmanmmiuwmmummmmmmumﬂmumﬂmu
NguAUBILUBNIT (Arons et al., 2022) AIWHNYN
4 - 4 - 44
RENOANTNATNANE4NN TALIaNIZLWTUAZLATRIAN
weaneses duiududgling uilnandudunmauas
nASgInuseAan ax @nuneteseilies (yaliBsnisAie
nnsldguyns, 2563) A9 et llRsagININA
gaNTie s9uDanansNn e dadluulaunalusinin
o e 44 .

WRsueuAUY B uAzIATaSANLAANTa S

ANNANAUsTzNIenguueluazlsalunguaing
LHANLAAN

A o Y a2 A a

Lufau.lfmunun@mmmmqumnﬁummw‘ﬂmmw
PngaluusAZNNEDE WU IWAMTINUAZNANENE 60 Dl
n@:qumnﬁummwLLtJmuLLquuﬂfm‘lunqumma
wauedanuinndned1elved1Aty (OR: 1.15 — 2.75,
p < 0.05) WNaurisNalunguguaguAINEBAL9TuY

Y a A - \
NANDWEN TUSNNONRNE 24-44 i HATNQNANE 45 — 59 ﬁ

q

D

nanARuualiintaenInngn (OR: 1.13 - 2.24, p < 0.05)

q

o

dnilungunfuilseniuaunslodugs wilegilge uay
4 4 .z Coa .

puLATasANTNWTULszan Masunguvizangulanguvii
wWluilszan vnuzinegne n@:quﬁnﬁmﬁmmwum
= a o a \ = v \

mmmmnm‘wqmmiuiu@mqmmw Quualtinilagunnnan
(OR: 1.16 - 3.26, p < 0.05) (318/AIBUARTNBNENTANLFN)
ANNUANANNTENINUNANCD Uaznguany 60 DAl
fuwatne salaniAnialem anauuaannnisdsusan

, o P ~ = \ A A

WANFNNAY Lummﬂumiﬁnmwummemwﬂqmﬁu
WM FUUsEN e IR ANasn HANLALIRITNS
WANUGS Laziullseniuigdnannnd AT (Avedzi

et al, 2017, Vitale et al, 2016)

23




GZ0C 3IDNFYIANOD ALIAILDV TVIISAHd VISV LSV3 - HLNOS

570Z2VdV3s g ¢
YREBYNRIMLULEEEUYEM DUBLIEK 1Y UMLULBNEEUYLMIEBYT DUBLIEK YrIMLULBre UMM PUBLIEK DU WMLULBNREEUYLM PUBLIEK LRI

€0 Lv'0 (340} 9€'0 €0 6€0 (340} o¥0 9€0 50 €€0 160 €60 9’0 70 670 050 160 90 EMERBMINE]BLUBLIANESSULY
990 650 6G°0 790 990 190 6G°0 090 ¥9°0 9¥'0 190 6¥°0 yA 4] 50 960 LGS0 050 6%°0 G0 BMERMIBLUNLANREEULUY
90°0 €00 000 120 ce0 9€'0 900 20 8¥°'0 0L0 ce0 700 100 100 2c0'0 €00 800 920 100 ?%@ 3 :Hﬁrmw_arzzw S) uftn rzw
610 610 100 120 €0 6€°0 G20 8¢'0 YA 620 ce0 710 S0'0 600 A4 %0] Lo 610 VA A 200 A_.._w\?m\ L 3@.2% v%& r:r:zw
000 000 000 000 2¢0'0 ¢0'0 000 100 000 000 €00 000 000 000 000 000 100 000 000 @.rg_._w-m\s\m 3 rwa;v_wv LbRE[L rzw
€0 700 610 420 0c'0 €20 0c0 S0°0 2’0 €10 [AN] €10 600 €L'o G20 710 Arzxrz._.\n_,?@m,_ 4 rzw_.z yye
(0)40] c0'0 680 120 0c'0 €00 Sv'0 910 000 100 0L0 690 280 920 920 IZA0] Ge0 100 8.0 w«@m@c&@jzm?ﬁ
000 190 620 710 YA A 120 98°0 960 920 G20 ce0 120 €90 €60 .0 Tl 290 050 880 LbRE[LIE) vm_._,mm_.s,_wr_\_.r@xr_\,
00°L 6€°0 12’0 980 €60 €20 L0 ¥¥0 20 G20 890 €20 €0 100 9¢'0 G0 8€'0 050 4N Lb3E[T vm_..,mm_._,._._mr_\_.rm\ar_\_.
9v'0 z/0 L0 L0 80 90 990 620 9€0 ¥S0 80 | 620 26O 2/0 890 S¥0O L0 SG€E0 €20 LBRE[LE], ILLARYNBEWINY
50 820 620 610 cL0 ¥Z'0 €0 120 790 9¥'0 290 1270 80°0 820 ce0 GGg'0 920 S9°0 120 Lb381 2_.053“@,@%@“_2“@
600 S90 190 v€0 9¥0 060 2L0 €0 G680 090 SZO | €¥0 /90 8.0 S90 ¢20 290 S0 0.0 LbREMUR], vm:\qaﬂmrSr@:rs
16°0 ge0 6€°0 990 50 olo 820 €90 SL0 (0140] G20 150 €e0 [4A] Geo 8.0 8¢€°0 S¥0 0€0 LbzET vW:\qaﬂmrSrﬂsr$
€00 €0 80 20O €50 SS0 GO0 6¥Y0 0 GO0  ¥0 | 000 000 000 000 000 O¥O ZLO 000 :\wcs:\mwemﬁwsw:m
L0 100 €00 €00 Z00 00 200 900 20 200 €00 | 000 000 000 000 000 200 00 000 neuire] :\_,._wem:._.wsw:w
910 S0 (0 0] 900 91’0 900 6L°0 12’0 910 000 000 000 000 000 9€'0 Lo 100 smaﬁ._%_\_._.._.:w
080 12’0 €90 920 €0 12’0 180 120 €€0 L1°0 100 00°L 00°L 00'L 00°L 66°0 910 .0 660 WS_,...:W_,S_

Ll ol 6 8 yA 9 ] 14 € 4 l 8 L 9 S 14 € 4 3 .
. - MLUTLBEEUELM
(redU) BLE (resu) pion

WMILYUNTILY MLUTRMEEUMLMTIEbU 2 bLeL




Jolauatliuzanrsuviudve/
ulsueg

| oA g yaa A~ N
1. duasnlidfanssunenaiisana luwAndgs
1 1 a =
wazngueny laiiiu 59 1
o oA R B o |
2. Whszdanguasenaiunguiinanvisaiingumilu
Tunguilszansanglaiifiv 45 1

naanssuuds=NA

o & , = = o
unANatuiidudiunilareanisinenszay
Wdnudn arrndsudsransuazdann Inanisatiuayu
NUNITANHIAINNUIINENaENTna Wiulasanianu
a 2 a = on & g v -
WANNTZINYIF 60 T ATRNsTANLR TaliANeLAIZY
AULAUUATOLAGNARDANANGAT

o °o o | | a PO
3. WanudrAtysiengueng laiifin 44 T Hesanua
nsAnsnuLu TliuazauIaA NN UT N ADuTnge
ARARALNANEZAI0Y

1aaNA

1. dayan1edrsaduanenieingang fesiasmn
@ﬁ'%ﬁfaum@mﬁ@@@ﬂmmﬁuﬁuﬁ

2. Anmosdayaliufaeds self report wazunade
AIDNLNNgRANNTN luATaLATIANITDAaLWNUAWLE

1ONAISIVIV

1 NIENINAIBITUAT, AAETNNURNIZAATEnIIUaeuanlszanaF, asAniseuidalan wazlasanisimun
wisandsrangim. (W.4..). Luﬁlmamﬁumummmﬂummmiﬂmﬁ’uu@:muqm‘ﬁmiﬂﬁmﬁifasl,uﬂixmﬁim.auﬁwﬁ@
11 NTNYHIAN 2567, Anhttps://www.who.int/thailand/activities/NCDs_Investment_Case_Report

2 neslsnliRnse. (2566). neuLszantl 2566 naslsaliAnse. 1.U.9. d1nRNWEN NN ALELFA Laad.

3 S2UUARITRLARUNITWNNLLAZ4ININ. (2567N). AusNITteresaeuana nnguism 10 duALwen. Auduile
21 AUIAN 2567, AN https://hdcservice.moph.go.th/hdc/reports/report.php?&cat_id=491672679818600345dc
1833920051b2&id=65fdb98bca9c344737fcb1fd4b64e9e5

4 TTULAATRYARUNITUNNELAZQININ. (2567). d1upnI1staaaevdtaeluniunguisn 10 duALwIn. dumuile
21 @NUNAN 2567, AN https://hdcservice.moph.go.th/hdc/reports/report.php?&cat_id=491672679818600345dc
1833920051b2&id=87af734bc7575ecba528b7c9dbal63bb

5 Wa npaun, 4939041 Aunfilsniaty, & anat SEunINIng. (2561). ﬂﬁﬂﬁwmﬂwqﬁnﬁumiﬂmﬁu‘imL'?yfai"waq
AUTENANA. 2NIF1TANUENETLIAAIARNT NUNANLNREYIN, 26(4), 30-39.

6 H@ﬁ%immﬂiﬁamﬂﬂquqﬁ. (2563, 19 RIUAN). mm.n'aﬂ‘mnSﬂuéﬁﬂmﬁﬂmﬁlﬂﬂﬁmmemu et memmm’ﬁﬂmﬁ'
Tulse@au. Smart News. [nhttps://www.ashthailand.or.th/old/smartnews/post/detail/530

7 AugimuiesAAaNiAanssunanadssmalng. (2566). ADUNIIOINGANIINAIUAANIINNINNE UASWEANTIN
Weeiaraaszanslng 11 2555 - 2565. WnHeann https:/ftpak.or.th/th/iframe/2

8 Arons, A, Schickedanz, A., & Halfon, N. (2022). Using a Life Course Health Development Framework to Redesign
Medicaid. Acad Pediatr, 22(3), 367-373. https://doi.org/10.1016/j.acap.2021.09.008

SEAPAC2025
SOUTH - EAST ASIA PHYSICAL ACTIVITY CONFERENCE 2025



10

I

12

13

14

15

16

17

18

Budreviciute, A., Damiati, S., Sabir, D. K., Onder, K., Schuller-Goetzburg, P., Plakys, G., ... & Kodzius, R. (2020).
Management and prevention strategies for non-communicable diseases (NCDs) and their risk factors. Frontiers in
public health, 8, 574111

ESCAP, U., & World Health Organization. (2021). SDG 3: Good health and well-being. Retrieved from https:/
repository.unescap.org/bitstream/handle/20.500.12870/6167/ESCAP-2021-PB-SDG-3%20Goal-Profile.pdf?se
quence=1&isAllowed=y

Lacombe, J., Armstrong, M. E., Wright, F. L., & Foster, C. (2019). The impact of physical activity and an additional
behavioral risk factor on cardiovascular disease, cancer, and all-cause mortality: a systematic review. BMC public
health, 19, 1-16.

Lim, S. Y., Yoo, K. H., Jung, K. S., Kim, Y. K., & Rhee, C. K. (2017). Comparison of World Health Organization and
Asia-Pacific body mass index classifications in COPD patients. International journal of chronic obstructive pulmonary
disease, 12, 2465-2475. https://doi.org/10.2147/COPD.S141295

Lopez, E. O., Ballard, B. D., & Jan, A. (2023). Cardiovascular disease. In StatPearls [Internet]. StatPearls Publishing.
Meader, N., King, K., Moe-Byrne, T., Wright, K., Graham, H., Petticrew, M., ... & Sowden, A. J. (2016). A
systematic review on the clustering and co-occurrence of multiple risk behaviours. BMC public health, 16, 1-9.
Noble, N., Paul, C., Turon, H., & Oldmeadow, C. (2015). Which modifiable health risk behaviours are related?
A systematic review of the clustering of Smoking, Nutrition, Alcohol and Physical activity (‘'SNAP’) health risk factors.
Prev Med, 81, 16-41. https://doi.org/10.1016/j.ypmed.2015.07.003

Rabel, M., Laxy, M., Thorand, B., Peters, A., Schwettmann, L., & Mess, F. (2019). Clustering of health-related
behavior patterns and demographics. Results from the population-based KORA S4/F4 cohort study. Frontiers in
public health, 6, 387.

Saran, R., Randolph, E., & Omollo, K. L. (2021). Addressing the global challenge of NCDs using a risk factor
approach: voices from around the world. FASEB BioAdvances, 3(4), 259.

Suhag, A., Webb, T. L., & Holmes, J. (2024). Longitudinal clustering of health behaviours and their association with
multimorbidity in older adults in England: A latent class analysis. Plos one, 19(1), e0297422.

> SEAPAC2025
6 SOUTH - EAST ASIA PHYSICAL ACTIVITY CONFERENCE 2025



mswmu'\nmmwuonwavma[naamvsaumu lagovAns
Unﬂsavaounavnu nas naunonssuwavma?uuuuu

The Comprehensive Interventions For Achieving Healthy
and Active Aging by local Government Organization and
Elderly Activity Group

sU1 9NYANSIAS UazAdu:!
Thana Uthaipattrakoon

‘Finanlagnssuioysula:avudadol amuuo1AsUAal

*Correspondence:
sU1 9NYANSIAS
Email: thana.uthai@gmail.com

unAneo

'
¥

RuuazanndAgy : dgeny iunguyananianen wazauimnaieyarin iudsanls vnussiasnisnisativany

q

Tudusing o eliaunsoluggedaasniinmunin (Active Aging) Tne “guan” waz “nguianssuggeeny” Deungs
A latTynuazanfain1909dgeany SaNnalAnanInlun s dunaeuNITLINNIIAII990 19UNY LAZA LA

v o

Haeeny liatiediEu Menisatuayuainesinsnasesdiwiestiu sadunaigseiuinteunindda iesesiuaniunisnl

a al

Berlszmalnamdsazinadngdianggeenglnaanysnd

suiiaudgaas : uddeaulidunudsadalfiifnised1alidausan (Participatory Action Research : PAR) Himniszass
WAWBWIAULLIL NNIWBLNAMNINTDALEI818A1NA0UNNT0ILAZ A INABIN13A3910EE 988 ENUNN9A 992089 T

o

dnugansznd e avAnsnasesdouiasiuuaznguianssuggaeng luguay uarniadouninades saunsiiaszifilade

ANANFA HunsUfiiRnasluinud edn. 4 Wi ldun waunasuauesde Amdndyusil wmaunaledlsds Aamdn
UATLN WAL SMTALUNLT Uazd1UNUIRIITING NTMNNUNUAS

s aw g Fda o p : y
nan1sAn®IAe : luiui 7 guru T aln. 4 Wuin dnisdrsadgeenglureunnniuuadiazainnsniusndays
Fasenguazngulanzunmnauld uaziianisaifiunisededlidauson Tu 4 Usziiu laud

nsguagannggieglagguruluscazga - luiuh 7 guau Aaunuevguadgeeigngailsnzunsluguay
aannsiidausan Tnefinauguey 3elsznausos unud, saxn. waznguanenan Tnedssanuanuiu e,

. a P P aa a o = v Al vo S = a = o
NIPANLATNNITHUIAABATIA © INANANGATLIEEULFIR1E Mmumimmumi Inedgananssunis e us
uuLyennnng desiiinenulag aun, Lmvmmn@mfanﬁummmﬂwmu@ummﬂfmummmﬂmmmmﬂw
aluayunrgedeluduAy - Aanisdaianssudiugania: nsdaaiufanssunnenig snaae 20 fanau
JuRaAanTeenuuLLATHARUAN e lagetn, Weuua 6 Aufl Taafnisatuayuann eun. uay
Aedaianeuuzlunisnisfudgsiinends 29 :1a AndunisauLdasa 13 91

SEAPAC2025 5
SOUTH - EAST ASIA PHYSICAL ACTIVITY CONFERENCE 2025 y/



duasulanialunisierudmsuggeeny  iagananssudusinandnlaanissesennidynyieiusiaediu
wazFuwuUNIREM U NARS W lnan g4 e luguTu NenARLII TN AU AR NTDITNTY
TnaumumassesAnstnasesdauiasiu dszAunislidousanduinaaunanssunm I AN WEI R g eang LN FAneiY

= 1y

Fetaudanluung atln. azlinsaiuayueteania Adannnsadinisafiunislalaanisduindanaesnguianssu lugus

agduanisAne : agUuani348l wud nezusunisidaudanlunisdisa uarinsziideyaggengsanniu fae
wuL199AANTTIATIN 1895498 UAT AN INTIR A9t lUgnN9aFeFuLLUN IRRBI AN N IR geang T

P2 ' '

¥ o % Il = = o o @ A val g a v Adl % ° o o o aa
A9AARBIALANNADINNT19NUN Tnalliadapiuduiana HN@’JHLHE’M@\W&%WQWN‘&’]ﬂﬂ&m‘]Jﬂ’]?W%JuWﬂMﬂ’WWWJM

Hg901g) nszuaunisidaudanzeande ununlugiu “FAEY 10970358 uazeFAIIAIUN AL AN WA
fqeengfiaenndaiunnnadeinsesiiuil Tnaaueuuzlifinsdaaia atn. Wiinnsdrsauasimungudeyanninin
Timveedgeengsariumissruansianigaluig dearlugiluniseenuuumsiannannndindgeeng imsartmane
wazatuanyuliguruwaznguianssnggeany Widruidunuinlunisianeunziazdandnianssy Tog e, Junuam

Tunsdnassaussnnauuazindudamniu TnalussazEusu arstinguinmuanaauendundunuamidy “Naes”

-ﬂl a v v £ % = P o 1 ] ‘dl dl ¥
PNBUUULATH ATINAITHY AN 1a LL@Z@?’Nﬂi“éﬁ‘i_l".luﬂ’]TL?H%E?QNH%IH?:ZM’M\UWﬂ'&'JuVILﬂElQ“IJ'EN

AENATY : QuiBaeinalAnININ (Active Aging) 1, B9ANTUNATEIAUTIRITIU 2, NANAANITNEQIRNY 3

nuIllazAdUEIAY

a o

dszwmalnamdundyiuaniunisnldanugeds

o

% A v

Tnediszansggeanygeiadasas 10 vi7e 13 A1uAw (DOP,
2023) mm’qLm‘?uiﬁé’qﬁﬂﬁ@mmw%ﬁmﬁﬁ (Active Aging)
anfluilvunadAssAuTIR LWaAn Active Aging
AINNTaUT9Y UNECE dsynausas 3 HAEuAN leun
nsildausanludann, nsilqenimudausaitessddanls
BENNBATY, LL@zmwﬁumﬂ@@mﬁﬂuma‘@q‘mﬂ"ﬂ I
qREsn laun @J‘l’]WLL'Jm?’f@NﬁLé@LL@tMHuL@?‘Nﬁi@ Active
Aging (UNECE, 2019)

sy iumbedenndiinddnggeengiign fiunum

A a
' ¥

zﬁﬁﬁa&l“lumﬂﬂuamwmezi’@uﬁ'L%y@mm?@mgzgqmq
Tanush 09AnLnAsasdauiasay (a1.) Hlumdaeenuiy
ﬁﬁuﬁﬁﬁimﬂm\ﬂumﬁmMzﬁﬁmnmzﬁwmﬂmmw%m
Hgeene uiteddwdAty Ae gengudayasniunisnd
e9ggeag luningansziuguay vinlianndeya
Fedsrdnefiazdansinldanunsadnassandszunnsld
ANMUAMNFAINT HdaaninmuLLsyann NaRL uay

AIAANNFITIUIAN NI A A NTuE DTN

28

> ' =

TuIULATEFIRNY TusnisNdaunesgaangdouniiady

?
¥ v o

Hdnaninlunisduirdeunisguadgeantfdotsfiaies
e annsatiuayuetileseLiasa NANLLeN
=2 ?:/ dsjd A [ o o o

nsAnEIATatAdiasiadadrAny lunis
pansuliiianisineIusaniusendnaggenny luguau
a9AnstinAsasdauiastiu miaenuatssniga uium uay

S U .
nagauiingades inedrateyadgeene Ineiinsey
29AANT 5 AuimunTaayalisanntiuistuas W
daeanylny (wa.na.) wniduesesdadidny laun
nstlssiiiuAnnlTanmaN183dgeent (Active Aging Index),
N179UATLEIZE (Long-Term Care), NN9ALEINNITNN
unegeane (Elderly Job Opportunity), N1344&31N13
geielufiudn (Aging in Place) uaznnsaai@sunns@aug

Sa . . 4 o oo
AaanATas (Lifelong Learning) tulATaadananninu
Usuldliaannaaasiuanintyun wazaAuAaINITI0Y
AR TILANFINUAINUAIEATNLTUNTITHTY UAL
a¥19nonuiduidnaasaniulun1sWmuI AN NG A

¥

AR HGLERE LI N

SEAPAC2025

SOUTH - EAST ASIA PHYSICAL ACTIVITY CONFERENCE 2025




S:LlU8UDSIVY

ne fe o laem . .
nsdqeilidunsdduideliRnisetnalidauson
(Participatory Action Research: PAR) 7¢%314NASe,
B9ANTUNATRIAIUTRITU (BUN.), NUIELIIUAITITUGY
| a % & A - di
waznguianssnggensluiui uanwtaarniduliiie
Tinsiiudayaidulietreinfiaudn daduliivanns
FANAUAFIUTANTINT 9T UL TUNNFRBNULLNN IR LN
AUNINTIALEI91Y Hun9daNAn sauAndula uay
' ) o a ' o o wal g v al d‘ 1 v
fanasioafiunssaniuiuiidauladowds Geazdan i
° v  a = = a a '
i ldgn1sdnuinisinseqauasltlss@nsnanunnnga
nnsIdedadnsaatieaasnanan Iaeald CIPP Model
dll =l a & a di 5 “ o
Wuipresialun199isneiidessuy iessyiy “tdads

|
a v o

o < ” “91 4 o a % ” d‘ o ] o
audsa” uaz “dadniadalassaine ieinldgnisi
avrA NN LA S ldd wiuiunau - sield

UszansuazngNAaLng
& A o - . Y A
NunAnEUsenausa 4 a9AnsUlnATesdIuteInY
o & A .2 o A
(91n.) uargurunsasnIeluiuAmaIl tnadnLaan
WUULANIZLAYAd e ufIunuesusundanui
waInNuany IAuAARNTNIURRANIIWENTY (NG
= o A 9o A o
Aanssuggenns, aax. veadurguau) ARAnanInly
A1399UTINAY adn. TAA wmALNaRIUanUedLAe
a = = A
a.Unuenill, mAvaledlsTe a.uAstyn, mALaled
VFNARUT A UUNLF WATLIATITING NIUNNIUIUAT
TIARTNUAR A HLANANTUAIA139

A15199 1 1WFaURULTUNIaINLR 1aa1ie wazlandRdsenizaeaurareIAnslnAseIdouiaanu

wadaLlFauLney YA UUBUFD

nu. 152 (uAsiga)

NN.U19SNWRIUN LURNSILLNT

(Unus i)

P2

D

(UUNY3) (NFUNW)

[ = ¥
W Tsalzeurgeant)

1 v

= A
wazinguEgInIg N
AHNNFRN

2 = 1 < Ao
THANNDN D Hp
WluAuenans uay

A
NUNANGITOUL

YTNUARATT Wz
a1anasiATlumu

1. ANHOUENI FANNTULN ANWR | Wesasne (Urban Wasninande Waatuly (Urban
NYAIN WNEFITNIIN ﬁ@gjmﬁﬂ Sprawl) \luduenang | (Residential City) Core) g1UgsNA
o ' ‘dl a < % Y 1
NITAEFLL NNIVBAUNERLT sl et (CBD) maMumUUu
ANUUILUUAN TUSITHULATANAU | ARRTTUASTHTU dsza1nage Nunanin
\aslua
o o T a & A o 4 4 Ao o : . \ 9 A A
2. Taseadranedenn | AusANluiun fAannailes dadu | danseausingey | dpnileanen
doulunjefluszuy | Audnaneguauuas | (Individualism) H&ndugeenh
LEGLIRERGE Hauaulszansuels | daeanguensaedly | adariuazngy
TazannstiueeeIng | A1uauun wyriudnass 1erun9ga Tuaneh
o g - A4 .
Mdupuuanium HUgNTUNaten A
ANUIUNIN LU
a = S 9 & A = Y an S o
3.nunedipnan | wmALnalianaula | Anquegeenyluiuin | Alasadeliiyana | Ivdiesiuniaiy

N[NNI RS

o a o o

= Jh- g
NlatndnAny Tunun

SEAPAC2025

SOUTH - EAST ASIA PHYSICAL ACTIVITY CONFERENCE 2025

29




warallFauisay 7H.UUDILFD nalsle (uAsdga)  vnunesnIWRII LUASITINT
(Unus i) (UUNY3) (NgaNN=1)

4. daaindATy nadndeinng fenandudles vl |z Rethwr aes | AnaimAeNANTeq
NNl ﬁnq’muﬁwmﬂumﬂ Hg98g) wardasnin ﬁﬂ%l:‘mﬁﬁl (wnamn/aas
FiEles LATMTRUA | HIALALAN LA Tunadinfanssy | vs peula) uazitd
Jaeengimiedlufl | dszannsudeiidnan Tufiida fanssuition
wlnag agjadt

5. TangAdaianizsin | nnsatiuayuli UEGERNZEGREEN MINUALTINTY | N19RBNULLNNS
HL3ug ailn. i NIREUIADUNIWTDG | Uaftinu e lAn WENLADIN WD
AINAIATY AN | HA98EAINNaN AUELREPCTIT dasanglaanisdl
TURARUN W ﬁ@mm@’z_ﬂqmqﬁﬁ BONULLANTWAUY | d9UTINTDITHTU
AU NTRALEIRE | ANENIN wazidealen ATININTRAEEIaE) quqmuﬁ@gmﬁa
Tuszezen NYTATILALUATN uazidenlaafy atn. | wuwiu wazidenle

a1ln. A 8.

mzusvﬂumfiLaanﬁuﬁ%ﬁ’ﬂuezﬁwgmu
1) Sunurieueu aqw. sidangunianssuggeeny A
ANANATyraINsiidauan Tunsdnsadays et
T1N190RNLLLNIWINWIAINIWTIR g eae)
2) anansaiudesadgeansuiu Taasaimng
nsiudgeany “qnew’ (Geileny 60 Tauly) i

o

AFINAUANNUA

=2h. S)_

- v o4 e oa
3) HANNFaNNAzIINARRANTIN UATLITaIueu
v v ¥
liggeany luguauidsu

tAsasdianldlunigias
4 a « N v

wizasianldlunisiiususndeya laun

1) UUL4199a Active Aging Index (AAI) tuluy
AN9aTaWm N Iae WA WIaWIENA (2563) WNadRAseL

aaa a £ 2 QI a o
ANHTINTIN095498 10 5 A IneiNsANAIDIN
AIUAANINTIAANN AHETETNATIUHUGINNE G908
Ty (wund 1@aanln, 2553) Geimunlay aniiiu
adsuAadl Inalvianun 52 AN

2) MaaunungNataddausaniuiidiulddauds

30

AENTIATIEUTAYA
a Y a LA o a &
1) NMIAIATITHTRYATNLTHIN | ADUTERAERIATIZY
fayaldalTuamuanuuudisaadaingmnas (AAI)
TneFe g uAZUUUNaULAZUAIN1TAANANITUN U
Na A o = = Y
ANAINTIR NadnANILALLl a0 TEeLTH AN TR A
UBIGIDEVINNA
2) NMIBATITHTBYATIADNIN | ADUTEANEAATIEN
WaruazisziiudAyannnisantiufinnisdaunanisal
MIAUNUINGN WAZNNIANNHALTIAN iNanaANAANE LAY
UnFaugluiunsieusaNiu iletuduaaugnsiasaes
fayaanuuasnuNsneiu

NN95USRINIASEETTN

AseTlF N Ussa N AL ITINN 9938875
gontuedsnAad lull 2567 uunaarlasanns ASI-
01006-65

SEAPAC2025

SOUTH - EAST ASIA PHYSICAL ACTIVITY CONFERENCE 2025




nszununNae lfszazioan 17 e Inautisaantily
Y e A e
4 Tumeuuan (JUN 1) Asil:
1. NTTUIUNITATENNNT: HReUTzauiNadsna

a
v '

s lasunninefiiaadeclufuiidneie 4 wis
Tnafuuanguiuaneuan Aenguianssnggaent/ean.
Tuufguaudwing uaznguiduanases A duuns
a1y Az iagNLA19nIgY ethiaueua@ndndon
[GENaeh

2. NTTUIUNNTENTIATDNA

Q9918 LATINIUNUNNS

WENU AN WS A:
« WUIBUUAI9oafaNAURNI 9w N Wl
ABAAABILILTLN

Coordinate with stakeholder

- drmadayadgeangianun luaaininuasauni
Auenanaslas
N ) 2o S I =
- Anwnandeyaliiuynnipdiuinineqdas e
FINAUTATITUALAIUUAT LN NI TATN N
3. NITUIUNITANHUNIT: ANTEUAANTITURTNUN
AN TRRE G AMLELTINTILY 5 Uszifumnan Taun
N19BUUIARBATIR, NNTRUARININTTEZRNY, NTETLAY
nnsgedeludulhn, nedeainendn waznisuanilasu
a o
Feug
4. nszuaunsagluazsyiiung: SaniagluniEey
faNfunnNIAgIl ward1matayasieuuulsviiiy AAI

£
o

= i = o &
AN 2 LW@Lﬂ?‘ﬁULWHUN@@Wﬁ

Coordinate with community

Preparation

Active Aging Index & Quality of Life Survey
|
Needs Assessment & Planning
a
g 1
s X — . Goal / Plan setting i EEs
a Potential and Limitation Potential and Limitation
> —— According to the needs of each |— g
S of LAO of Community
B area
- o, S G —— A Pt
a | | | | |
Aging in Place || Life Long Learning || Long Term Care || Elderly Job Opportunity Exposure trip / Sharing
| 1 | | J
|
Evaluation / KM
Operation / Evaluation
5U% 1 dumeunisAuiiunide
SEAPAC2025

SOUTH - EAST ASIA PHYSICAL ACTIVITY CONFERENCE 2025




wan1sSANY1IYe

A
N

v

EY

1. KANNSTAITIAATUN AUNAI LUTEALTNTU
Wasanidunsvinauluseiuguay InsasuTmune

douingadespauniedtazaisaiudasgaggeany

4 P g Y | o o o 5
WGMN@INWH‘WVLQ smmsmmuimmuqmummmmﬂg@

° o \ ~ = o
qququ@]@]\iﬂqﬂ’ﬂﬂqﬂLﬂuV}’]\?ﬂ’]? LW@LL'?EIULV]EIU@@@’]H

AMUIUULLABUDINALAUIUGGI018ATe HINEaNALIA

o & Aay = e o A @ ya
ATLAVUBILABNNTDYA NSIUEUIRT sﬁwmg@mﬂuimm

duieeas 70 1099 UIULEIRN IR ALIA

AN599 2 HANTANIIRAATUNE AT (AAT) TUITALTNTLL0IY 4 819,

(%
[

NuA ATIN UM AU MU UKL AU AU

(alwn.) LULFAUDIN 1901 anla nsiEaug fAN AMNNUAY
WALNA 1 304 3.07 3.35 3.34 2.45 2.22
PILAUNBLAD 2 309 3.48 3.77 3.59 3.02 217
1nuaTl .

: NARNa 5 0.41 0.42 0.25 0.57 -0.05
WALNA 1 198 2.91 3.41 3.41 2.51 2.74
aslsTs 2 159 3.08 3.45 3.33 2.51 2.49
1ATLTN .

“ NAFINS -39 0.17 0.04 -0.08 0 -0.25
WMALNA 1 66 3.08 3.47 3.48 248 2.71
HENUNINWRIUT 2 64 3.19 3.64 3.79 2.36 2.8
UUNLS .

: NAFINY 2 0.11 0.17 0.31 -0.12 0.09
guTU 1A 1 102 3.1 3.6 3.59 2.99 2.25
LIRTITND 2 101 3.11 3.42 3.37 2.88 255
NINLNN ,

; NARNa 1 0 -0.18 -0.22 -0.11 0.3

2. AAMSANTUNURMUIAUMNTIn]geane lne
T
nsvLauNsidausaNn liiAnRanssuysINIg
uazAraLIANANNWTR R lunanalF Tnadnadisa
do o -
ndAnylu 4 fu Al

. MIQUAININIZETEND: NTNTUdNTaNTAINIg

(7 TNTUW) AINITOAANIUNUNITALAN GBI NN
wWerznneladniga aauou 112 Au uazifafuyina
guruiduude Anetatuas aax.) lunisaudan

WATLPEANUINUALNUIENIUAIBNITURY AINA LT

BN, waTMHIEIUAIEITAUTIUAINEIATY AT
R RUNUINTERE AN UL LIUNAN T

i

a = % aa a v =
. ﬂ’W?Z‘f\‘iL@i‘Nﬂ’W?Lﬁ‘ﬂugm@@mﬂQ£°'1: AL “TeaiFe

£ dl o A 14! a o =
H987E” MNALIAFAILANUSLAD TadinGe
MU 50 AL IAEHNITAMUITINTUAULAA
NANGAIYIUINIT 20 dUA A mdIFananana
i ldgnisdnasssudszunniresmauialive
o - v . oo
piunslnatinasadiaasazaesnaluddnll way
- = 44 A4 4. d e
MANANTIN “INeteiNen” Taegeanenudausa
TiEendgeangAntinuRnimes
nnsaduayuniegeiluduen: An1sdnnanssu
AUATHAIN1IZUATNANITUNINFIANTIN 20
Aangsnli 7 guTi 99NHQIRNYNTINAANITHNGN
650 AL LATLNIANTTLALANTDBNLLLWAWINLA

SEAPAC2025

SOUTH - EAST ASIA PHYSICAL ACTIVITY CONFERENCE 2025



AvunaNg1niuLgaent 6 47 o 3 unaldsy
nMeatiLaYILLszNAIN BN, uanannil fiin
Lquﬂ?”uﬂgﬁ;ﬁﬂmﬂ”miﬂm”uQ’a;\imﬂn@juLﬂ‘mzma
pael

nisdaasnlentalunisineu; Iuﬁuﬁmmu
muﬂm (mmmmm 1mmmmmm@mnuﬁmmﬁ
Fasdusuanaiieairsianssunisviaadion uas
Aanisaaunguigeanglandnussadnaiiie

Awandexn ailantaniaassgialutuny

. UNLINULAENITNEIUTINYDIBIANSUNATES
L e
#uUnadny (adn.)

o A \ ' & Ao
seAuUNITRdIUTINges aUn. luwsasWunl
ANNNLANAINTYN TIINARENITARLAALAT
ANeEiuaaalasanis
seAUEFINALTEUNIT (Co-implementer): MALNA
suauuedde unsdldnmasspaaudnisagegn
TnaduinnsldousonlnunsenausiFumy i

dselomMinaauiudgeangeeeiaiau iilignis

avuayaEaulaLe nednasseuLlszannisaiiies
A wiulsaFeugeany LL@:mimiaLLmuﬁwmﬁuﬁ
A18170U N IUUN LI UL RIMALNG
seAugaduayu (Supporter): WALIALE9lsT
Tinsaiuayuniunisfesae Taadaundinann
wmmﬂLﬂuﬂainﬁﬁﬁﬁyiumﬁﬂuimmezﬁ’ﬂﬁu
Iwetnadanatuayuianssu s Eulngguy
wALalaiuuAansd1mateyaliliuld uay
ﬁLwanmﬂm@miﬁmmﬁuﬁdﬁﬁwﬁgqmq
3LAUNNTRAIUIINANAR (Limited Involvement):
TunsdimAuiaiasnesnimuwazdinau e
9113 NsdszauIuiLgLEIsidaania vinli
nasduLpAeunanINAndeguTLLa T Mia LY
mmimqﬂuwuw 219 TaanenunagadTugunIn
tszanmua (sw.an.) udAty adrelsinnu
n.an. ltuiiunenian g uuufansaly
NLNA \TU N17aBNNNAINEARtENEN g My
filaefinnsesiniing s

A157199 3 fRasunendaslunisaiiiunisiuedennisguadgiengatiaiidouson

(@ = Hdudannn, o = Hdaudan, x = fumey, - = lisng)

B9ANS rheasAnsnasasdiuiasiy Tsanenuna ehamuTu
UnAsas | yrene | seasunens tel dhe | aundn | UszA6Us/ | ngadgeang | asw.
Aunainy AEITUFY | HIFANNT | AN 2atna U TNT
(adn.) e
WALNARILA
- 0 ° X ° X ° ° °
LTENGE
WALNG
a e 0 X 0 ° ° X ° °
W4l
=
WALNALNRS
. . X 0 X X ° ° ° °
TSN
IAIITINT X X - X - o ° o
SEAPAC2025 33

SOUTH - EAST ASIA PHYSICAL ACTIVITY CONFERENCE 2025



ni1sanusiswa

¥

annn1slsziiunalasanisiaaineldnsay Cl

0

P

'
o

Model wutlaqauamnudfanazdaaninnafty f

Zhe

ANUANIITWIARAN (Context): AINNANLFADS
Tasennsainegiu “aw” TngewizunuinquIuLasng
- 9 dy e 4 . 2
Aanssuggeagnduuds FadunalnuanluniBEuuay
ANRBAANTINNFDAARBIAULIUN TIF9uNLINIRIN
18141027NN1741999 TUIEN aUn. wazuuUlsanu
ars1snugiuesAlszneud Ay fidosariuayuiainiei
faya AW wazeULlszan

prutladgiidn (Input): daduvndnndAyngn

o

2 N ' RSy > ) o
AR “NTEUIUNITHRAIUTIN’ W@?qﬂﬂquLﬂumqmﬂQ?’lNﬂu

TuNIuAeY $9989NIAD LNUINNIIINNIUBRNEIAE N
unumiusanansiveaseliiianisvinaugauii saumis
adeindnau - uenimiiaanniune wuudisadesya AAl
HALATEIHRIN AN TWTIF G818 104 3yaTiEan11AdY
meﬁwmrﬁqqmqim (Ng.HA.) LazaULsvanaaialy
d’l v dl 4 v QI v o = ]
Dassuii iannsasusuafiunisnuuaulalaels

Andartunseulunisldeutlszaniniasgnudani

AUNTZLAUNNG (Process): NIZLAUNITAALALAR
id v dl o Y v v U dl ]
nsdnsatayanvin lirunudgeengnguilszuneiling
feaNtasAaNINaY LazNIELaUNIAsITTTeYa
' o a o v ) a v o
faununi ldyndaefianaausesnis wilailgnd
atnauiase Tnefifgeengduguanans sanduaniadn
nsasdanngulinzunauasnIseanuUUMANgAsTaeEa
Aavenytnalifgeangidoudon unszuounisiiaig
HaAWSTeuanagetaau sauviannsifsAsayinuinlu
“AUNAW" A ldvinweATn@n (annaenssu) dosafuayu
4 dooaua o o

n1geanuULNURN Y WRAwNwunilugassuuazdesie
mspasulszanmann atn. Gannsdlalanialdinniieiidon

34

Tunsasanaans vinlfinadrfinaesnanuiduidnaes uas
FAndnguauldnaniwlunissauniuuanisaniiveuls
(Norwegian Agency for Development Cooperation, 2013;
Srithamrongsawat et al., 2020; Suriyawongpaisan et al.,
2016)

ANUNANAR (Product): NananaaalAsan saziauly
Wi ilequmuuacdgeans ildausaalunsesnuuuuas
sufiufanssudaeaues aziinianssufigenndeany
mwﬁmmm@zmwmL%N‘Emmmﬁummm ailn.
%ﬂuﬁ'zgm gﬂLmumiﬁwmﬁmmﬂﬁmﬁume”ﬂmm
Active Aging leln gan1w nsiidausan uazaanaansie
LL@zﬁwqaLLﬁﬂﬁyu’mWiﬁﬂqwuﬁﬁueﬁaumwﬂqmm?ﬂ
m”wmxmumigimqm@miﬁﬂmuﬁﬂ?ﬂL@u

o v o

Tnaagil tadudrAnyinansulmfanisineusanniy

n
o o aNa v o 13 £%
ENBWENUN @mmwmmg@quq AR N19AFINANNLTIAAS

' = | Al v N
N’luﬂixufJuﬂ’liNEﬁflumuwh"ﬂ'ﬂyj@Lﬂud‘g’m Iﬂﬂ?\lﬂ@‘ll
= o =

Aansen luguauidudduinaaundan wazdl ain. 1w
gaduayudaulounauazningins gUuuunisineul

U q
[ [
o A

fananmlunisaensualldeiungu o) iadssme

AAINNAUDINIFIAE
1) FIUITULIAT: TLUZIAIALTIUINY 17 LAY
analdieanasaniaiuaanulasuasail AAI
v 1 o a dJ a\ v v 1
2) sungunlmne: Msdnnanssuaaaliidndon
Tnuainsla analinsaurgquAInmeIns1eggaany
z £ al % dl o 1 3 1
wnne warggeengeiadiifadanvinlildaiunsoidson
AanssulenumansANari
Y &4 X4
3) FUIBLLYATRINUA: (HaIa NNUNTNTauAaY
L A a o = = ' ° o
NN HUFuManIzsn panisAneatenaliannsnin e
TPemaery a1y, aunNesAtsynaunuansnaiule

SEAPAC2025

SOUTH - EAST ASIA PHYSICAL ACTIVITY CONFERENCE 2025




13

SZ0Z IDONIYIINOD ALIAILOVY TVIISAHd VISY LSV3 - HLNOS
§202JvdVv3s

__\urﬁKn@Ejﬁﬁ?.@éht@@&ﬁrvaoﬂﬁn@j Wte v@F_\FE\FJ_.rw& v WBLELY

UEMANLELA
ngqpeteLpeLuehLnzen Huebiefepny AATLLARMECUNLY
Ao A | A | suunpeesus: 2 wabrocLoupeLugngnd | cGIBETMILIA GLAUBISLUT | LWRLEBRIRY DL aMsuneartiy %9y 1€ 6299 91 LAIRLERY
DLEUNLLMALOCAN BLALLUMION BLLL
SLURBATYLERLLINKY | RUNBSLUBELERLY BN
. T
R TS R frgupreesucy
MLLALPALULELUUGRELUMILE LISLALY AYCELRI 2ET MLUSMELURELENLETE 9ftn 1t
BLUEELUUBEELULEILIANCE SLAZLLNT | BE ALEASARTIATILERELES | BLABUILUBURLIS LAY
RBURRMEEASTBLALELLUNLNALY nerdantLeunck | 9 fu e nuessnaLy LUBUBLIEENGR LISMUERLA,
A Ao MLELEY * BTME ULAALMIREN BN wngLMELURAER | gunrBINUALANeE SLURENOLLY nheneeLUney TRE | %90'61 1665y 81l YaS LU
buasBhiofian
MGRETBLLLEELULBRNCEMBLLUBUIERIELELMY
 RBMULLSLBALYULIMLIIZEN ELUYBLBALIEH
SLABULGRALELUALLUIELLY
RN MYUEHELUR]ALAUNS | BLABULUBLAEY
BLetBfinguLpatitLoLnp BLAEAY
UMMMELURERA]ALMEIRB LML LUNHENTE nLetRfeLuny LUBLREIREN THRe L)
A Alor ELURIILBELUMYISLERLINE] © "B'ME LIELAIREN B{ARRLEWAYL | SURRBUIUALA | sbunumesRibolet | BerBRiceeunyrtiu %2 T Y95°pE ov'sz SRINELABAT
EMBLLULYIATELALAMEE] ALIALY I GRALELUELURAENARREN LGS
SERAUMNNANLEAENARN MLAALLN MULULLURALIIALL | BLABIIELUWEN It
PEEUMARING BLALPLLUNGRUINGAENILLLAY nusulry RLetBiLuMeLunmLe
fiLesBhnsgIve L B s LURJALIANTE megzem huasBinageynuenegangeiun) LYRMAILRLA RULRLLUBRLRRLY @EILENK
Al A A | A | cprenusiniames) gURBRALILIALA | UBWALAWAEENG : RUSBLLUBBLEALILIALA | BESILEBSNLTELAT | LACKEEN SLANf %eZCS1 059 8¢l BALPELAMIAT
3131313132 sLunniLy huesl LULRALN (‘reuLw)
€03 | 2| & | 8 RiSMILLILIBALOALAMSRRALAKN WNE ERUALAAN "UNE BULAILLY une
£ |5 g |8 |3 sLunugMULARNE nepep RLALE ureLne
35 X[ D3 L4
212|278
> - e e
3 2 a2 =]
m., o o c 1=
oo | R m 3 =
g 2 | ede o >
< o
2|23 2
=, = [o} - =3
ER-a I RO
= oy R 3 3
= [ 2 3 8
2 2|3
3 =2
3 o [V}
& & e
o m =
P g |3
] =3 =t
o - <&
fLgnaLeLAe
RLAMDHCAML UL L LU
X G




e o — -— o Ao ae o & 4 '
Jataualuzarrnsuvaudve/ ANUNTFIRE: N1FIReTUNUT aUn. NHANNMAIN
dl Y @ < ' 1 o lﬂl o
wane e liiinqaulsqndeuluailn uiazaneniy ivedn
ulgung 0 HpuTne et )
indeiausuuzidaulsunenazativayuli eln. luynseau
A e - y au1T0suunUIM lun s ALININTR g ea g ating
viaulaune: pasdudsuly eun. imungudeya 3 L : wRT R
y . e FAUAULATEIEIY
g9e1g2e19dussuuFINALNULENIUATENITUGT UAT
aduayuldgurulunumidagnlunisdnanansss Tag ailn.
wassunuwangufuandudaiuayuuasinfusaau nnAnssuUs:=nA

' < P v ° ¥ IS = d’l
ﬂﬁlqﬂiﬁ‘ﬂﬁ]’]ﬂ ‘Lui:ﬂ:wumum%%ﬂummu “NEAEIN" /1N

AEUBNNATIITANTTUIUNIT WATAARITNNUULATH TAsensRae AT U U AMYUAINEIINIIUNNIRA LT
NITLAUNNT (91.) Uszanl 2565 Ber0UAMYATEANNTIUAS LA WINLN

> = B | g
faeenglng (Wa.ua.) uazdRdsunaadewnvinulunuiia
4 U NFNANTRIBROREUI AN TWTR A geae Ty
TN

1ONAISOVIV

1 Department of Older Persons (DOP). (2023). 3" National Action Plan for the Elderly (2023 - 2037). Bangkok:
Amarin Printing. (In Thai)

2. Norwegian Agency for Development Cooperation (NORAD). (2013). A Framework for Analyzing Participation in
Development [Internet]. Oslo: Oxford Policy Management; 2013. [cited 2024 March]. available from: https://www.

oecd.org/derec/norway/NORWAY_A_FrameworkforAnalysingParticipationDevelopment.pdf

3 Suriyawongpaisan P, Srithamrongsawat S, Lerapun B, Ektrakul V, Kasemsup V, Teeraampornpan N, et al. (2016).
Synthesis Report on Community Health Development Projects to Address Health Needs of Vulnerable Populations
in Thailand. Department of Community Medicine, Faculty of Medicine Ramathibodi Hospital; (in Thai)

4 Srithamrongsawat S, Suriyawongpaisan P, Srisriwichai V, Lapbenjacun S, Sriyakun D. (2020). Final Report on
Integrated People-Centered Primary Care Development Project. Bangkok: Health Systems Research Institute.
(In Thai)

5. UNECE. (2019). 2018 Active Aging Index Analytical Report [Internet]. Geneva: United Nations; [cited 2024 March].
available from: https://unece.org/DAM/pau/age /Active_Ageing_Index/ECE-WG-33.pdf

6. wunid l@nanln. (2553). ﬁjﬁﬁémé’wLLmuqmmwQ’zgq@mImmmu. antnguu anduanAsAall. drdiniuw
Gy WEuRuE. ngamm

7. #ila Wneusena. (2563). laseneaAsesilesniiun1ay Active ageing & m3uggang ne Development of
Active ageing assessment tool for the Thai elderly (3184714N15348). yausannuAALaz IMWNHgane e d11inam
NFIREIUVNTNA.

SEAPAC2025
36 SOUTH - EAST ASIA PHYSICAL ACTIVITY CONFERENCE 2025



niswiruinalnAcusouiia@vysuinisiliodviasy
WaIuNISIANUINSY

Development of an Integrated Collaboration
Mechanism For Promoting Child Development in Early
Childhood

guans Sovlsau™, svsad waslas', udigyin a1Aad’
TEUnvIUANSISEUgUILKINRUASIYST
*Correspondence:

goans Sovlsad
Email: chinoros131149@gmail.com

unAngo

fanuazanudAny: naiaudunszuaunisassnTRreuind gude waziludauniliresnisdaaduimunisfiunis
ahrendraile Aruntsiedenlnasnenig nsnnaulidnldinssuiifiome manzanfugasiadesendanaln
NNIANNIINNAVBIATOUATY TN misgufiReades day LLmﬁmmiﬁwmn@inmméquﬁ@L%qgimwmmﬁ@mm?‘m
s adnUgude dhunszoaumsuanilasueaAadiuRdauiadenihandimeatuayltdnlfisuuasihimunis
andels

'
=

szAdaudgaae: N1IANEIENANNIN (Qualitative research) WiaTiATIzina lnANFINTBLTIYIUINT NNTLETHAT
néaiile mstedenlmsnanig nfq'uLﬂmmaﬁ@Lﬁnﬂguf‘fﬂﬁfﬂfgﬁ"@ﬂffm@qumﬂmﬁ wazlasunansznuaaInIsimuInaln
panusaniladuau 59,568 Aw ifudeyaluaadian unma - fusau 2568 witesilefiidUsznauda 1)uuLgeuana
ﬂmﬁﬂwm”ﬁqiﬂmuﬁﬂﬂwffﬂ 2)uttdhsrdauasdadiuimunnisiandgudy (DSPM) uay s)mmuwmﬂducﬂ’ﬁmutﬁmiﬂq
’Lumimmem@umvwwmmmnﬂﬁmmvmmmm TTALANNA LL@“’?”@U‘]JN‘]]‘L&‘MuQu 60 A AATTayAAIY

anmTanssniun Taun auau Seaay ﬂ’]L’ﬂ@EI LL@“’WJHLUENL‘LI%N’WI?@']‘H LL@“”]LW?’W“’W/?LWP]WW (Content Analysis)

NANITANKIIRE: Lﬁﬂﬂﬂu’fﬂmﬁ%um@n?zmmmmiﬁwmﬂ@iﬂmmi'f;uﬁ@”l,ﬁ’f?“umiﬂmﬁuﬁmmmiﬁi’ﬁmu 47,036 AU
Anlludenas 76.9 Wudnfiasdamuninisandrfenas 20.9 WWFunsnssfusazdaaduiamnisnielu 30 5 uddd
Wannsanddundraiiiesaidnauau 28 18 wazduninAaeliaT L 19 28 AN sRRILANAINA TN aTed
Nmnmmmﬂuﬂ@umﬂ waud wazHnAses THIU AueimuIAN gudy TaaFeu Teanenuiaduaduganindsean
e a9rnaLinAsesdILRsRY LaYANTNa AN AnEY 1] “qpIaN” BeINIWEIIARNINLAN Tneneauiutloun
widlauiu duazinllgnisudlatoywuuusja Tntlannsimunnisandrdundaileadnuasnisiaaeulng suds
nM9daETNBNWINITLAN I aNTUANT 99

ﬂ‘a‘ﬂ mim‘wum “L']j’]‘VIN’WEIi"}N" Lﬂuﬂ@iﬂﬂfNNﬂNN‘ﬂL‘N‘i_li‘mqﬂ’]ﬁ‘ﬂzﬁ’mﬂﬂl‘ﬂﬂﬂ’]i‘ﬂ\‘lL@?N‘&“ﬂﬂ’]WLmﬂﬂﬁN'}ﬂ WAZNNTANLH

mul,w'ammuu@uuwuwmiL@umumfoaﬂ M‘L&umi‘ﬂﬂ’ﬁmi‘mLMUTW@NHWWN‘LHT]’]? LL@‘“ﬂﬂﬂﬂ’]Wﬂ’]i‘LTﬂuﬁ‘WL‘VIN’Y"@N

AdATy: nalnAndanie, Winwnag, ndgudt

SEAPAC2025

SOUTH - EAST ASIA PHYSICAL ACTIVITY CONFERENCE 2025 37




nulta=AMUEIATY

namuAneNWAnLgN e st 4
209393ngUATTE 1 Inedaiunnamwminenanyse
aF1elania LazAINIANENIANAIAY ﬁa{mﬁumm’m@?m
WAZWEUIATININTTA (ANUAININ AIUNNIANEY AN
eld Auanuduey wazduniadaguiniseessy)
we9nnngNde Ineianiznguidaiiniuninensuywe
fiflanudn uddunenusanniedausim wazaanuidy
aywrel unasdnAnylunisimunssna auiAnes
'ffiqf-ﬁ”uagjﬁ’uqmmwmmLﬁnﬁ@ummﬁqmaﬁméwmﬂ anla
ﬁﬁmmmmnﬁ”ﬁu‘ﬁmmmuﬁuiﬂ SinludtiSuusnediin

A A

= 1 (3 o A o :l/ ] a =3 =
wrenEendn “iAndgude AedusvusAusniinauie 6 1
= A a P Iy ~ Aa
Fafuszazmiinnisauininngaludsn Tnaeniy
ag198IAUARTYN AINRANITEITIANEBUINITLAN
a1 1 - 5 U 9avilszmalny Tnadnindaasuganin
n3ueuNy Mt 2550 AqsLATRINe DENVER 11 Wugdn
Lﬁﬂﬂguiﬂﬁﬁwmmmuffﬂ 5088% 66.7 LHAANLUNAH
nguangy wudAnAdene 1-3 1 Amuinisandauinnda
winang 4-5 I (Feway 74.6 AT 57.9 AMNAIAL) UAS
ANNITANENADIUNN TR RN TLAZ N1 TIaT LA IR

i1 o dﬁl d‘ d‘ =)
reaindgudeluiiuniangunani 10 O 2557 Iag
AudauNE 10 qUaTTeIl wuiAngudaimuinig
AN Fauay 56.7 WUMNANALWMUINITANTNTREIAY 47.3
Tnenuimwnasdaandimunsninign Anduiasas

vy, 4 - & . o
28.4 Nl MaimwIs U naeulue Deduiugudidny
193n193eunuANlgnde uaznisdaaiuimuanig
Tdiaadaiasumainatnisalunisadasuluounas
NNTTENAAAULAINTY wASIHuNUIMdAtysie
naRmuIngaudRilyy1 ansunl uazdsanaadian
a v
anmae

U NABINATIHNENUNIINIINNTANHIFANANLLN
nsmungstyyreasnlguderinld lueeuananin

o N 1R Ay o Ay 1%
wardaludadinnnanseenis tnaanisinwenfieeld
neAauaziuana  lulszwalngliieiuuannuian
Amrziizasnisgaulfian “Aadu iduuazusiloym

y 1 a 1 db o ] Y o % ] v
W wiwuaauAawani galdlsinlldasnandnauang
WasannnszuauniAaLluliianiNdaausn aianan

panldlaenn lusuian asandusesdsuuuimnnas
mzmumiL??ﬂquﬁ@’Lﬁ’Lm“nﬂﬁufﬂﬁmmj’ﬁmﬁm X
ANAINUNIIGEEUNS TuAWNe aaTm FANARTLATIZI LAz
Tl5naannan soananszsueIunIsasnainelmang
ANaaIANINaN TNl waziandilynyn duavtlignis
fifnanmniednuaNeseenaiun

U Anen AN gude slasandanaln
ANNFINE DT MANENAdIY Fanalnadusanile Ty
Lme\‘iL%\wwuﬁa{aLﬁumiﬂi:muwﬁﬁwdwmMf;u
AN (NPT, lanTu, Usvanden) Lﬁmﬁlﬁuﬂcymﬁﬁﬁusi@u
VAN NLTIFL U e andnnnstidauson anuTissla
waznsaireiusing Wenlmnegeaaainapudiiuaeg
guaniazlsc@naninluniasiiueu Inawiunszuounis
@F1an13:1d7ugu (Collaboration & Participation) @314
iadnaiduuda (Network/Partnership) Tninennssan
(Resource Sharing) wazLimsannisatnlsela Aag
WANEIINIALUIS (Governance) RON IR AN AN
Lﬁﬂﬂﬂuﬁﬂﬁﬁﬂizﬁm'ﬁmw

N17EFIULINIINNITLLAR D UNN AL AT U AU
windgude Adlusesendanalniesanizinauainuane
Aada el ssfineutlszaunadiisa 1inlds
m?@u,@LL@:L@?uﬁnﬂmwﬁmmmm AN ATZTNNNU
navmuandgudalussiudandn AnenssunNIEtLA
NAA99¢l 1,000 T4 Plus 4 2,500 91 ADIENITHNTWEUN
AMAINTAATLAUANND (WTD.) TLAUAILA (W)
druudusiluasianisyinauieau safanisieansuleng
LL@‘?.SLLu’JVI’]\‘m"lﬁ‘ﬁ’]L‘au\‘i’]u@]LL@ﬁQﬂLﬁgﬂlﬁﬂ‘ﬁ'&x‘i’ﬁ&l
L NEPEEE R RPIERE - PP RPIIT i N TP 2
AN INIUNINTLAURIMBINIITaNA A ALATR TN E
Tuguay a519n19849U3IN89ATOLATY LATENTY
lunisguaninIndinzedindguds viell qamda
quUATTEIHANNIAHBIUEUNA lNAINAI9NNatiNgEe
iee fansnsus N evdnaesesd uazimane
sasfisiunn 33Ny wss aifinsinvun i vaness
s ARTIAnsNNAT 0T aNENsENg2e ¥ 15E

v
o o

HATBINNIANENUET U IR UseasAmANAndY At

SEAPAC2025

SOUTH - EAST ASIA PHYSICAL ACTIVITY CONFERENCE 2025




miﬁwmn@inmwéfmﬁ@L%\igimmﬂﬂﬁﬂm\‘um?m
Wawinisandgude AadudesiAugaiunisimun
pnanwidndgudelsmiulssansludanfifinnen uasd
ANNANNIDEINEAaNIAN TR Rsia Tl

S:LlU8UDSIVY

mﬁéﬁnmﬁlﬂum?"ﬁ”ﬂlﬁq@mm‘w (Qualitative
research) L'W"a"iLﬂmxﬁnavl,ﬂmwéwﬁ@L%qummm:r
MadENg AT nateAeulMIanng LaEnnIRILN
Anananiandgudeludardnguasasii Tussndrameu
UNTIAN - NULLIU 2568

szansuazngNAaLng

lszg1ns Ae Lﬁﬂﬂﬁu{ﬂﬁﬂﬁﬁﬂiuﬁuﬁﬁdﬂf@
qUATTHT AU 59,568 AL Lmz@ﬁmuﬁm%’@\ﬂumi
duaTunanLazINaAnLgNdessAUSandn svau
a1ne uazsvAugNTy ludsndnguaasil

1lszannsslas (Sub-population) A Lﬁﬂﬂgufiﬂ%q
adnguagsll uazlaunansgnuresnisimuinaln
paNsaNile a1uan 47,036 AL wazdildaudaadedluns
duaTunauLasINaAnLgNdessAUSandn svau

BUND UATTZALTNTUATUIU 60 AL

EN5TIUTINTRYA
= oo Jog o e
nisAnwadeildnissausindayalneldinzasiian
dsznausng 1)uuuaeunNAnANEsilUreudnL gud
2)unuiisrdauazdaaiuimuinisianlnde (DSPM)
waz 3)nsaununguiNdaunaadaclunisdaussunisiau
waTWmuINTAnU gNduseAudandn seAueIne uas
FLALTHTUAIUI 60 AL

SEAPAC2025

SOUTH - EAST ASIA PHYSICAL ACTIVITY CONFERENCE 2025

mMsineauils

1. nadredauazdaaTuimuinisiAnd gude
(DSPM) Lazn19NssuimLIN1TAINTa93E Thend i
mmimmﬁ'ﬂhuﬂ’1ﬁ‘ﬂ‘uﬁ‘wa“ﬂzj;mﬂ"uisl,%’t,ﬂ?lmﬁ@ﬂi:l,ﬁu
WANUINITUATNITAUAINUINIAINTTE Tnensuaunsie
NIENTINENBI1TUGT L‘W'ﬂﬂizLﬁuﬁwmmﬂmzmzﬁu
WanuN9eN g9t 5 999 laun dasang 9, 18, 30, 42, 60
waw sondatiunndayaluszuy Health Data Center Lilw
UYAAR

2. nalnAdNdaNTe99nALATeENE WATNI9H
daudinresgnaulunisWmuiAnaninaeaindgude

o o a

ININYUATITENU

N15IATIZUTRYA

psnzideyanouaifdanssniun taun anuau
Yorar AnadY LL@zmuLﬁmLuummgm wAZALATIEN
\aun (Content Analysis) Emmwﬁﬁmﬂmwné’ﬁiﬁé&
r;mni:wuluﬂi:mnmzimﬂ@ﬁﬁ”mum

N5SUTRINNATUETTHN

nsaseivnlunyed Tnamiadenisiingans
wazasosssnlunisidugiae lnaeasusssnlunysduas
EHUNIINANTUIRINANIZNIINNNTATLTITNNTINE YD
d1inanuansnsngaidnguatanl Tnadumiiutey
DU imN Funstasnsiselasfienansiseaani Ss.
UB 2568-01.040 1ialA23n13 SSJ.UB 01.040 Jufisusas
30 NNIIAN 2568

39




wan1sAnuIdYguaznisonusigwa

wndgudtludmdnguamasiiianuim 59,568 AU
IFSUNANTENUYDINITWRBINATNAINTF NN am e
NNTUTUHUARLINITANUIU 47,036 AU AALIUIDEIAT 78.9

AuunidunATIEaIUI 24,361 AW (FoEaY 51.7) @t
lungquang 43-60 hauNNgafeeas 26.2 989A9NIAD
NENANE 10-18 1haU FBEAT 20.9 LATNGNANE 31-42 1AEY
faaaz 18.8 muAAU wANARWMUIN1saNTasanas
78.8 uazmuIN9aNdeadianay 20.9 ldfunsnszsu
uazdaaTuwmuiniznialu 30 U wadslwmunnisandn
Aunnadaulin faaa 15.45 uazAunauiledalan
uazaTyonfeaas 22.76 MeuazRunAIATNT 1

79l nansANE RN uAINIZ ARG
nelu 30 Ju wdndgndadedwmunnisaidd

= 'y 1y A o = a =
naadaulm uazsunauitladndnuazamtloyon Tty

o4 o < e
naneaialaansaiunisinnisindeuvaluusasdaads

Tadiaane TnafadauanuIaINNansEnUNIINI9IALN,
mmiaa o o dn X .
TNTIAIBEIALNE LATANINUIARENT [HIBDAENITLA LTS
G o D w2 oy o v aua
in luansnnsaudludnaiunsaniladns azianliiii
=® o dl o 1 rdl [ 3
annswmun e ldiduldmunaeanands 99NN
NNFANTLNN NTRARMIN N3N AN 3L 39T mLNNNg
1 v [~3 [ o £ Yo a 1
andrlwandgudesandudesldfunisquaianiuetng
natn
WHANANTUINANITAMUINA LNAINNI NN BB

'
a ¥

= Y : | D
NnuaTastsznaunag wWauy LL@ZB;IJﬂﬂﬂﬁ"ﬂ\‘i TGHTU

©

ueimuAnUgude TeeFeu Tsanenuiadaaiugunin

o o

FLANAIUA B9ANTUNATEIAIUNDINU WATANNNINULUR

£ e e

> '
a

WUAN9ANE WUIINEH “qAgaN” 2RINIWEUNAEN W
win TasnaamiuTyynimdauiy azvinlii ldgnasudla
Toynuvuyadt TagenieWmuinisardinunisg
\denlin ﬂﬁf]mﬁ@ﬁmﬁmmmﬁﬂmmﬂ P PURNGEVANIEPY

A15199 1 ﬁnwmzmwﬂa‘m’mﬂmmjuﬁTfJfaﬂ'NLﬁnﬂﬁuiﬂu%m’fmqumwmﬂ (n=47,036)

Aauls AU (AY) SReaL

LA

el 24,361 51.79

TN 22,675 48.21
ang (1)

0-9 \Aau 7,997 17.00

10-18 1haU 9,832 20.90

19-30 1haU 7,971 16.95

31-42 \hau 8,884 18.89

43-60 LAnL 12,352 26.26
WansianLganda

WENUINTANTE 37,087 78.84

WRWINN989RRIaNEN 9,826 20.90

WNLINN9ANEN 123 0.26

SEAPAC2025

40 SOUTH - EAST ASIA PHYSICAL ACTIVITY CONFERENCE 2025




Aauils

AU (AY)

v
TREUNS

WRIUINIFRITEI518 AL
v &
Fnunnseantlg
v U a4 o [~ a
sunauilasadnuazantoyon
v %
Fnunnsdnlanime
v v
Anun9 N9

ANUNITRELMRBAULAILAZAIAN

19
28
29
28
19

15.45
22.76
23.58
22.76
15.45

Waunasanliandunindaseny Tnanteiiuuaiiuy
“ulrusnedon” sedfiisadas Wunalnpanudauie
L%\‘igimwmiﬁaﬁﬁﬁymmmimL@?uqﬂmmﬁnﬂﬂuiﬂ uaL
mwﬁLﬁummﬁl@mmﬁuwuﬁuﬁmndumuﬁqﬁﬂ
NUULETUNITIRTUAL AR UAMUINIT wazANEnIn
maﬁﬂufﬁmmmu MEazBLARILLUN NG 1

waid nsafranalnpausaaieiiedadiuiamnms

3

windlgude FasendedAnuainuanalunissiine and
s uulaug NRAIUEIANT N8Nl FAANUNNIEETN
Wmuinag sanldfed@fadunisddousonaasguau
TaefvuaLnLI AT A LU AR IR
windgudadandnguasasnil dnisdaan Wmu uaz

ﬁmmmmirﬁﬁLﬁmmmimL@?uﬁwmmﬂﬁﬂﬂgufmzﬁu

anne Tnadninaiuaisisngadandn imuwiamdu
WIIUNITAMTTINIY IUHY UI2a119U AARN LA
dszifiunanisduipdeusuimuind gudadoniy
ARUzaRNIINNNIAETNN IWRILLANL gRdsEALSandn
aa o dd e 4o gaa o~

uaznATRTnENiNede inedusTuliiAAN1IAL LY
WmwnAndgudeluseiviun - edhadugiass aanndes
o s dl v Y @ o vl o

Auulesnevesnsuewnianuiuliany guda loiimminig
and® 5 AU (5H: Heart, Head, Hand, Health, Hi-tech)
rnunnsaieaduflinaud, WauAudAnGan, dasss
naLaw, NsARNgadiazwA lBNERRIINgaNdn, Ysaunig
UTNNIQININUATNIIANTT, wazaiIan1sidausanaed
guan e liianEuinuduse aa1n a13unln uay
HANGT (NTNDUNLTE NITNPWAITITUGT, 2567)

"1UIKU1ESIL"

daasSuusuuinisiinugude

MAe3atig ’—> Uszidlunaunnis “unsanie
“MUBNUENTITEY . l artr
-Anwisnsdanin » v v =
-NY ¥ a &
. . »| -NIvAUMsSeud (A3/AdN) sxduaRtlygadiu
-duinanuwaiuiinisdne AdhseSavannms @n) . .
, > -SYSUATIIRAIMNT
-29ANSUNATBIEILYIDIDU P
L | Triple-p 26 arsuafogluinasi
-AUSHANNANLEN > und
v & o -Executive Function (3-59)
YUY wazAsOUATIANUFUTY
A
\

[ o a

WHUMNT 1 NalnTesnIAATeTNENITEuAs N RIUINTANL gudedadnguasaanil

SEAPAC2025

SOUTH - EAST ASIA PHYSICAL ACTIVITY CONFERENCE 2025




JolaualiuzairsSuvaudve/uloune

1. waresnisAnwranisai hilidudeyalu 3. AsENNsANERNTUNATeINTTLLARE LAY
N3N UNNTANTULBINIATTUAZ M BN e 6 nalnluszazenn edsuifiunanisilasuudasaeasdn
An9fAY e vuaTunlaineg wHunnsALELeuEY Ugude
nIdaLETIIWIN AN gNdE

2. HATRINIIANHNLENNNTDENNNTALALINLIAN
QRENRREIR TN CERGITR R, SRR LHEES RE AT R BT
ARt TiReaTes e Ndn AN TR ALN TSN
NNTE

1ONaNSOIVIV

1 AINewNY. (2567). enwlsrantl 2567. NN SNHINITNWAWBUAS b,

2 NINBUNNEY. (2561). LN NN LA AR LT AR 9 1 ,000 FUKINVBITAR. NIUNNT wAlLlunsadEn.

3 NOYNSANARTLAZUNLINY AN1INUUARNITNINEAITITUAT. (2561). WNUYNSANARTIEEY 20 T (W.A. 2560-2579)
ANUANEITOLGL aﬁuﬂé“uﬂa;qm;{iﬁ 2. NN NENENEAARTUAZIEINY 1INULARANTENIIA81TUE .

4 NITNTNANBTUGL. (2563). @jﬁ@Lﬂﬁiz'j“\m,mmL@?Mﬁmmmmﬁﬂﬂﬂw‘fﬂ (Developmental Surveillance and Promotion
Manual (DSPM). Buni3: 4113nanuianislsaiuwesinnsadiaszimmnsnnuan.

5 AUAWY WELNIAET, 1A wiqudedu. (2561). mmmmaﬁﬂmﬂm’fﬂﬁﬁt:mﬁi@ﬁmmmﬂﬁﬂﬂguiﬂ%m%ﬁ 6
W.A. 2560. BUNLT: AUINAUETHATINN NINBUTE.

6  Upen NG, asNW AARTANIRIENA. (2556). @'ﬁ@miﬂﬂ@mumiwmmuﬁwmmnﬁﬂﬂﬂuiﬂ. Faw AT 4. uAsLga:
A0TSR ST UL SN uazAsa LA,

7 dsznansal dawniia, ginul waeedau. (2566). ma‘ﬁm:mamummiﬁmmmawﬁnﬂguiﬂ”l‘wﬂ 1 2564. 919819017
a’qm’?mmmwmemﬁﬂ?umﬁ’@m; 46(1):41-53.

8 AMINUAE19UgLAMIRgLUATIEE. (2567). HANNIANHLINUAUATHATNINNANTE. A998 UANE1TQRINTA
guasasItilszant 2567.

9 agil WIAA. (2563). m@u@ﬂ'wiﬂﬁlﬁﬂﬂﬂuﬁﬂﬁmLflu. e lareaansniiEvimg (uyweAansuardinuaans),

10(2), 211-228.

42 SEAPAC2025
SOUTH - EAST ASIA PHYSICAL ACTIVITY CONFERENCE 2025




sULlUUNTSAVIASUNONSSUNIVNIZWIUASOUASISDUSHUNTW
lwaaannnssuluaauvc—hﬁsquoaTsnﬁaanlaanauav
Isvweuiadviasuguniwaivatiuaiuwsn
91nolijovauasissii

Development of Physical Activity Promotion Model
through Health Literate Families to Reduce Sedentary
Behavior for Stroke Patients at Ban Dampra Sub-district
Health Promoting Hospital, Muang Ubon Ratchathani
District

Aayayrsad Aug:=Aeyou’, Suv18 IWESWUW', Wueydan 1Gaana?, meyaugauu ASguias’,answod gnsaavyiina’, ulivan Kawisu*

Tsowenuradviasugunwciuatnudiuws),3nalbavauasissit, 9oKI0uasiusid, UssinAlng
Zdunvmuansiseuguanalidavauasiusit, ¥oKiIaauasissid, UssinAlng
2UK1INYAYSWANRUASIBSIT, YoKIUas1ssId, UstinAlng

Isvwenuia o WSSY1 UK1DBS1avAsal, 90KI0uas1ssl, UssinAlng

*Correspondence:
Kanyarat Kanyakan
Email: muangubon2023@gmail.com

unAneo

Aaaflunn: Iseneunadaaiuguansuatiusani ldimunsuLuuesinssaufanuganneuunanva sy
“a142g1la” Dampra D Home Care uazn198nsesill aaw. 295 AUg Health Rider danalilszamuiaausauimnuganin
uazngfnssuaaniifsnelusedud uddovudymwginesudlesiviuenlsavaanidenaues fedududesiaun
sUuuunnsds L@?Mﬁ@ﬂ?mmqmﬂﬁmmmuﬁuﬁummu

sz WeWmuwnazlszlduilsrdninasesgluuunisdaainfanssunanieiiuasaunsasaufgunin Tny
YIUNITULIAR “48 WANIDALNIN uaz ENDU Model & miuannganssuitiesiislugfihalsavasnidonanes
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uaaNs: ligtluuy “Stroke Wise Family Physical Activity Model” Usznausag 5 asailsznauvan Taun Physical Activity
Health Rider, unannWasu “a142gula” uaz Dampra D Home Care ?;ﬂﬁ*uﬂg‘ﬂmi, Tilsunsy “s 3sadunauuuiuu”,
92U Exercise Prescription WAZNIEUIUNIINMUIATALATITOUS nantsLlsziiunudnannatafivaeiiiasann 215.8
WAD 45.2 WNATY (AAAY 79.0%, p<0.001) UAANITUNINNEsE AU UNAN9AN 47.8 1T 182.4 unTiAedLAnY
(L'ﬁ'uﬁu 281.6%, p<0.001) mwm@uéﬁwuqmmmﬁuﬁu 69.7% (p<0.001) WAY 76.3% IDINGUFADENIUIIQITINNE
WHO > 150 wn/ddmnsd

v A o P a a a A A A a N =
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TsnuaanlaananotduaaNINALTI NS UAL 2
waslan AideTanlszanns 6.7 Suausiatl (WHO, 2021)
waziuanmauanzesauiinisaneg lulssinalng
. : T T
dnanisthauazideTininauasnsaiies Ineannzly

U v d’l dl dldb o o ¥
nandgeeneuazlszansluiunmuumnidesninlunisdi
=2 a & o o A
asuFnsuy (nsumaupnlsn, 2565) doyndrAcype
wonssuiilaatiasdiuaaudslsnnaaniaananas
9 Billinger et al. (2014) wudnguaadingfnssuiiiasiia
= P ! o |2 N
04 81% PRAA AN gandszanayialune 2 win dusiug
o d. s g o a5 d
Aun1sWunnadr Ansnnadnen uaznisnduidugin
4971

Toang1u1adaaTuguAInNFIuatIuATNNE
(sw.am. Trusrunwg) TawmuiduuuuesAnssouf
ATBRININRIULNAAND TN “Anqugula” way Dampra
D Home Care WAYNITENIZTAL BAN. 295 AUE Health
Rider danalilszanauiinouseufiiuganinuas
woAnssneaniaINelussAun widawulymngsinsss
A a P A ! 2
Wweailalugdiaalsavaaniaananas wudngiaaisn
waeAlaRnaNeY 68 918 SelnnAnTINesfivafy

a4

215.8 wsedu warfianssunianigszAuliunans
iee 47.80 wiisiadensl sndnael WHO atinedl
edAty (Fdnauanauviana, 2564) nsimungtuuy
N19EALATUAANIIUNINLEUATRLATITRUTHUNIN
(Nutbeam, 2008) TAEITUINTULIAR “44 wanﬁﬁzﬁmmw”
uaz ENDU Model Aaianuaniduatnedislunisaun
sruuguarihelsnvaeninenanedlusziulgugd 1o
18991143498 (Research Gap) ﬁzﬁ’ﬁﬁ“ﬂ; An miﬁluvj
anssnnngiloalsavasniaenanesluilaqiuaaulg)
ptiunislulsanenung vinlidiloe luguausuundina
uimsldania BniegUuuniAndeananisiidausannes
AsELIATIRE U TUITLLLAZNNIYTUINTUWIARAINT L
AugININNgnITLauNIdaaTIRANITININNE FLluLy
Tniaunlunsdeiitedanmuduensnenllunsutl
deednedsnattagldniwansluguauidugiy Taed
ngLseasAnnside L‘ﬁ@ﬁwmLLmﬂszLﬁumgﬂLmum@
zﬁ'\am?uﬁ@mmmqmﬂr:hum@mﬁ*qmufmmwLﬁ'@
aangAnsrailandadviudianlsavaenidenauas
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S:=lUgUDSIYY

N19AANULLUNNSANEIAY

N193]8 LAWY (Research and Development)
5 938z ANEUNIIIEUINUABUNNIIAN 2567 119 F1A1AN
2567 Usznaudae 1) naAneanIunIsallazinanz
13Um Lﬁummfmﬁ’mﬂ@ﬁqﬂ?mmu@:L%qqmmmﬁ@ﬁﬂm
wqﬁmamﬁﬂﬂﬁqLL@xﬁ@maumqmmmﬂiﬂfmim
VARAABAANEY AITNIELIAUAININTDIATALATY LAY
AATVLTUNTNTY 2) NaWRuNgLuLL (2 LAAL) AANWLI
gﬂu,uuLﬁmﬁuimmmﬂmmmﬁmmqwﬁ lfnszuaunig
Hdausanaasmuay (Participatory Design) Asnaaaulng

o =

Nmmmﬂﬁqﬁ% Modified Delphi Technique LLATNARRN

al

o

seeriungusinetng 10 AsaLATa 3) Nevaaesldsuuy
(4 wew) T¥n1reeniuLLLL Quasi-experimental study
(One-group pretest-posttest design) Vlﬂ@@ﬂ%’gﬂ wuulu
A1 16 UM 4) nsUsziiuNa (1 1Heu) Usviiu
Yse@ninare9gluuusaa3s Mixed Methods
Evaluationszgiei 5: nsAARNNALaTUiuLge (3 A1)
AARNNNATLEIZENT 3 Lﬁ@wﬁqéuzgmiﬂNmﬂm:ﬂi*uﬂa;\i
sulunnmudayadilé

szansuazngNAIneg

dszans ha dilhalsavaenidananauazaseuain
TuLTsIRATe LTS I aR TudENE 119y 68 8
nauAlag1e AuIIUIAfet A TsunsN G*Power
Tnesl t-test for paired samples (two-tails), Effect size (d)
= 0.5, o = 0.05, Power (1-B) = 0.80 laaunAfaaeing 34
3781 i 20% Emiu dropout rate auiilu 41 ATALIATY
(Hlag 41 378 uazEaUaAN 41 972) intusinisAawd Teun
(1) Anaseniulspvaenidananasinaunne (2) ay > 18 1
(3) HAUTzERIUNAY (>3 HaUNALNAleA) (4) Modified
Rankin Scale (mRS) 1-4 (5) flfauananiianunsaidngon
TA39n17la (6) ﬂf]ﬁﬂﬂﬁ‘luﬁuﬁé@ﬁm@mm TW.AR.1TNU
ANNNFT kae (7) BugaNdnIINNITIRL AL ANNANATA
narinAmaan lawa (1) Rdaiulunisaanniaanie
ANNATLLEUNTLANE (2) ﬁ‘ﬂamﬂ?x'ﬁ']ﬁqwl,mﬁ”bimmm
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IANITQNAIDLN 1495 Purposive sampling gl
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Aann9susandaya nisdunialluununinuas
N19UsTiuaANTTANINNINE B Turesidnasade LAy
dl v ¥ v
N a.am.drusand

FARZLIDAANITUNTNES

;i.“ﬂ WU “StrokeWise Family Physical Activity Model”
lsznausag 5 avALlszneunan Aa 1) Physical Activity
Health Rider ARLABN 84N, 15 AL ALTH 3 J1 (24 fﬁ”q‘lm)
AUTATeaUATLASIAY 3-4 18 [BeNTudAnTazASy
2) unanWesi “a1q1gula” uaz Dampra D Home Care
31 Video tutorials s3UUTUNINAARINNGANTTH TTULUAY
Few Wesuanilsnmn uazguauaaula 3) lsunsy 5 33
EUNEULUTIUWY” AANGH 5 ITAUAIN MRS WAAZITAL
15 fangsn Mdginsaflumasadan 4) szuu Exercise
Prescription UszifwReuazass dansmin FITT-vP
Principle U5uszaumn 2 4Ua9 waz 5) nszuaunIswmun
psauAagaufld ENDU Model ysouinnsfiu “4d wanad
AUNIN” AANANIIN Health Talk, Family Workshop, Support
Group Wag Family Walk Rally

nsaanauis

1) fAonilsadsy Aa sUununsdadTNAANIINN9NE
NﬂuﬂiﬂUﬂ§QiﬂU§qmﬂﬂW (StrokeWise Family Physical
Activity Model)

2) Fawdsmd Usznavumag 2.1) Wqﬁnﬁmﬁ@ﬂﬁq
fj“mrf’fqmLmuﬂauﬁquﬁﬂﬁuﬁfanﬁumqmﬂﬁﬁwmmn
International Physical Activity Questionnaire (IPAQ-Short
Form) Usulmanzaniudilalsnnaanidananes szl
(1) antsilraiiiag (WR/40) waz (2) SR TIT94
hREE Tkl (m%\i/iu) A799401 AT R UAEAE
Test-retest reliability 11 30 $18 ¥inariu 7 34 1#AN Intraclass
Correlation Coefficient (ICC) = 0.87 2.2) AANTTNNINNL
SasneuuUlssiiumentu Uszidu (1) Aangsunienis
seauunany (Wi/dlan) uaz (2) nsussquinnung
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WHO (>150 wi/dilanv) 2.3) manusaufinuganinans
AsaLAT SndasuuLssfiufiimunann Health Literacy
Questionnaire (HLQ) @119 36 18 Usziiu 4 8@ (N3
WD Asidnla n1sUdsziRinan waznisuinluld) Idunms
90 Likert Scale 5 72/l AZLUWIIN 36-180 ALY Content
Validity Index (CVI) = 0.92 waz Cronbach’s Alpha = 0.91
nsdiszviteya mwelFunldlUsunsupaniames
giagl AAszifaeanAEaNTIUUN Paired ttest WAY
Repeated Measures ANOVA w¥au Post-hoc test A
Bonferroni correction d3udasaLt @mmw"immxﬁlﬁﬂm
fn8Ad thematic analysis Imaldnszuaunns 6 funauy
ATH Braun & Clarke (2006) e (1) A uAuiae iy
daya (familiarization) (2) @5193%a (coding) (3) AuMN
tszlfunan (searching for themes) (4) nunauilszihn
(reviewing themes) (5) %ﬂ%'ﬂﬂimﬁu (defining and naming
themes) WA (6) AANITIENNU (producing the report)
LW'@mwu’nL%ﬁmmmﬁmmzﬁﬁmmmw tn13m99a
#auaN&N (triangulation) $21IN9KNIAY 2 AW WAZNNT
mmmumwgnﬁmiﬂmm%n (member checking)

NN95UTDINATUARTTN
TS A3UN195 30991 N ANIEN TN A3 e8I TARE
Tunreel g1inauansisugudandnguasmanil U 2567
L@"ﬂﬁ@léﬂmﬁ SSJ.UB2567-019.1 §U994 28 NNTNAN 2567

wan1sAnuYIddga:
n1sanusiswa

NANTSANEIIAE
1. ansrznedszainsreanguaaedng daulvgy
o a o = P
Wuanadgeany Rszaunisdneuazaalan dszinn
Isanaandananasgdiulvnitlu Ischemic stroke (85.4%)
dnuanandoulunjiludansavivayns
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2. gﬂLL‘LI‘LI StrokeWise Family Physical Activity
Model fifmmunu WRAWIAINNIBUUUIAAAIINTDL
AIUATNINTBI WHO, ENDU Model, WWOAA “4@ WaANID
AUNW NEENIFTEUTTINAIAN UaTNEEIEULATELAT
Tnaanilaiatadendn 3 s2av laun szauyana (Fiae
218 WA STALANARNS AYNTRLEA AT Aaade
Tulunuies) sefuAsaueia (AamTaUiFIugLN N
nsaiuauu daua Thssade nsdeans) uazszduguey
(3TUUFININ ANENIN BAN. NINLINT Imm?wﬁugm
walulad) stlunuilsznausdan 5 asdtlsznaunan fe
1) Physical Activity Health Riders ausu 24 %QI&N Lgiim
fudilaaraia Tin1saduayulanizynng
2) unanesufaria “a1gagula’ uaz Dampra D Home
Care H3Aladn8m sxUUTUANAARINNOANIIN TTULUAY
wau uarguruasulail 3) Tsunsu “s F5aduniauuy
TUUY" 5 2AUAIN MRS wiazszsu 15 Aanssn IdaUnsad
Tuafaden WwNizaNUTunTesiy 4) 92UL Exercise
Prescription Uszillulnainme/sinnianiwtingn Fouazas
ldudn FITT-vP zﬁl“qmuawwqmm AARNLATL T
AT 5) NITLIUNNIWAUIATELIATITALZAIN ENDU Model
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StrokeWise Family Physical Activity Model

TINFIUNINE]

WHO - ENDU Mode! - 4a wdnidznam - naxinisfouiinadonu - nasjsuuasauai

Y

ilaseningn 3 szau

SEAUUARSA SIAUASDIUAST STAUKUTU

Hiha a1y A ATTHSILEY SULFUATH
SEUATIHTATS Ansatiuayuy Ananw asu.
ATSRUG HRua TRsaE nwmas

Aadadu nsfaans wrTuiad

Physical Activity Health Riders
ausy 24 tu. - Weihudlaniaz 1 pds - uspnanwzyraa
Ruagihouazasauat

uvaaWasu "#duaula” uaz Dampra D Home Care
Jdiaadn - fufindiramainesy - uiadaudaTuld
yuruaawlaiuazwaium

TguasalturtiEan - unmufinialdu

Exercise Prescription
PerdiuTreuwng ananw iauas 1 pf
Tfudin FITT-VP - #aavsiawizysraa drenanuunu

viannasauassaug

ENDU Model {fayusm-tiumwnz-wann-1x)
vssoa - visadla - aquatuayy - Aanssunsaurd

"5 S5 uduniouwnniuu”
o 5 sdfuatu mRS 1-5 « unazsesy 15 Aanesu

= a P a a A o o P ,

3. malasundasngAnssnitliesauarianssu 45.2 WNARIU ol dUn1v 16 (amnas 79.0%, Cohen's
N9N"E AIAITA 1 d=5.12) AanssuNNNALTLAUUIBNAIaANTUAIN
o v A o d = A o - A e e a &
NAINITUNINWEIA8 S LU LNAMUITY N9 47.8 Wnmadland 1y 182.4 wnsedUanf (1WNTY
waeuwasetiaiiigAnynaadi lunnsouls (p<0.001)  281.6%, Cohen's d=3.91) uazdndousthefussqulmang
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M99 1 mnﬂ?amﬁquﬁnﬁmﬁﬂﬂﬁqLL@:ﬁf«mﬁumqﬂfmrifawmwﬁqn"ﬁﬁmmgﬂLmu (n=41)

Aauils

TO

T1

T2

T3 (Follow-up)

(Baseline) (8 dilm1ui) (16 dUmn)

1. NgAngsuLiaaile
nanfafiafaiiias (Wh/5u) 215.8+42.3 98.4+28.6 45.2+18.7%° 52.6421.4% 23.45 | <0.001
AMUINATILELNNEY (AF/1) 4.2+1.8 12.6+3.4° 18.3+4.2% 16.8+3.9%° -19.87 | <0.001
2. AANgTNNIaNE
NangsNsEALLINNAN . .

_ 4784226 | 128.5£38.4° 182.4+45.2° 168.7+42.3° -17.92 | <0.001
(Wn/ddman)
Aanssuszauuin (Wn/dlnani) 8.446.2 24.7+12.3° 38.6+15.8% 35.4+14.6% -11.34 | <0.001
AR (W/EU ) 62.3+28.4 118.6+34.2° 154.8+38.6ab 148.2+36.7%° -14.56 | <0.001
MET-minutes/dUansf 412.6£186.5 | 982.4+324.8" | 1,456.7+398.2°° | 1,368.5+376.4™ | -16.78 | <0.001
us9qiTmung WHO . <0.00

B B 3(7.3) 18 (43.9)° 31 (75.6)° 29 (70.7)ab -

(=150 W/dUa1) n (%) 11

WNNELIR: A7 12 AN iz p-value Tumnansldannnsiiaseiian Repeated Measures ANOVA $asiri Post-ho test
(Bonferroni co rrection) L‘Ll?ﬂmﬁﬂmwdwmﬁuﬁm (T0) uAZAAAUGANTUNINUDS (T3: Follow-up 3 1Aa1); * = uANFNg
a1n TO atelidadAty (p<0.05); @@ = uANFANNAIN TO waz T1 atnafliadAty (p<0.05); + = 14 Chi-square test dm5u
FulsiTannIany

o gy o
4. mmﬂ@ﬂuuﬂmmqmﬂugmuqmmwmm ATRLIATI

A5299 2 NIFILAELAINIAUFATUATNTNTBIATOLATINEULATUAINITUNINUES (n=41)

%

AAMNTALFATURUNIN

p-value

ilaauwilas

{67 1: nadntiedayagunin (8-40) 18.6+4.3 32.843.6 -18.92 | <0.001 +76.3
{67 2: pndnladeyagaunan (10-50) 22.415.8 41.2¢4.7 -19.45 | <0.001 +83.9
{A7 3: nadszifiuAndayaganiw (8-40) 17.2+4.6 31.4£3.9 -17.68 | <0.001 +82.6
{A% 4: nsvirdeya 14 (10-50) 19.816.2 38.645.3 -16.84 | <0.001 +95.0
AZUWUUIIN (36-180) 78.0£18.4 | 144.0£152 | -21.34 | <0.001 +84.6
FLAUANINTBLE N (%)
1A (36-84) 28 (68.3) 0(0.0) - <0.001%
na'ld (85-132) 13 (31.7) 9 (22.0)
A (133-180) 0(0.0) 32 (78.0)
RNELNB): AauaLill Mean+SD; T = Wilcoxon signed-rank test; AzLUL AL AD AT ULIANT B IUARZRR
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anAsed 2 uaalidiudrANNTa LA UgININ
mﬂqmﬂumé‘“qLﬁu?’ﬁ?u@ﬂ'wﬁﬁm@ﬂﬁtymmamunﬂﬁﬁ
(p<0.001) TAfAsuulasgegaiia “nasvindayallld
(i 95.0%) T09A%"AE “aynuidladeyagunin’
(L’WIJJ%N 83.9%)

s.pufianelanazanudsiiuansgtuuy fidhda
Tasenisilaanuianalasiagluuuluszdu “walanan”
NNNR (ATWUUIIN 171.2£11.8 7N 190) TaeRFTldAzuLL
NGk AAHIMNNZANTBAHRYN” (44.2£3.6) TRIAINNAR
“mmmmzmmﬁumu" (27.6%1.9)

n1sanusiswa

nsRnE i Rmuuazlss il ssAnsuanes
“StrokeWise Family Physical Activity Model” %dLﬂugﬂ (IS
N19AUATUAANIIUN LI UATRUATITRUTRIN N
amiudilaeTsavaenidenaneslusungurusuun ng
nansAnLanstsz@nsnadaiaulunisannginssy
ifleafle WnAanssumianie WATWRENUIAINT LT A
AUNINUBIATALATY NsaAnITaIaNTafienielilnds
79.0% (AN 215.8 1UAD 45.2 WNNADTUH) HIUIABNING
311N (Cohen’s d=5.12) zgqm'ﬂ Billinger et al. (2014) Waz
English et al. (2016) AN SATAAATN (1) NIWENUN
ANTaLIAugIN Ny iRseuATdn lanansznuves
wqﬁnﬁmﬁ@ﬁﬁq (2) TTULMAILADURIBULNAAN DTN
“81429ula" Lay Dampra D Home Care (3) N3idausax
183ATOLIAT UAZ (4) NseaNULLAANIsNTIYd e l1Ean
Usza1du aanARaTLILWIAR “48 WANADALN TN 9
AANTINNINNIETEAUUIUNANNDE 281.6% WAY 76.3%
ragnguatatvusrsqidiunig WHO Tamisiundn
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Abstract

Background: Given the overcrowded nature of public hospitals in Thailand and the high cost of gait-analysis machines,
many patients with physical disabilities, especially those in rural areas, lack access to necessary rehabilitation resources.
Gait analysis is critical for recovery, yet current systems cost up to 300,000THB, leading to long wait times and delayed
diagnoses. This study aimed to develop a portable, affordable device that enables real-time, at-home gait analysis to

supplement hospital-based systems and improve access for underserved people.

Methods: This study employed a product design and development approach targeting patients with mobility impairments
such as Cerebral Palsy at Queen Sirikit National Institute of Child Health in both hospital and home settings. Using six FSR
sensors across the foot, this device enables patients and physicians to obtain actionable data-driven medical insights.
The live cloud-based dashboard presents time-trend analytics, weight per sensor values, pressure symmetry indices,
and a dynamic heatmap of foot pressure distribution; data can be exported in CSV format, helping physiotherapists to

monitor progress and tailor treatment for optimal outcomes.

Results: Initial testing with 10 participants confirmed that the SMART insole accurately captured real-time foot pressure
data across walking and standing conditions. Linear calibration using standard weights yielded a high correlation
(R?=0.98) between sensor readings and actual pressure. The average pressure measurements (Newtons) were as
follows: heel (walking: 120 + 10; standing: 140 + 8), arch (walking: 60 + 5; standing: 70 + 4), ball of foot (walking:
150 + 12; standing: 160 + 10), and toe (walking: 50 * 6; standing: 55 + 5). A paired t-test revealed significant differences
(p<0.05) between walking and standing pressures at all sensor sites. Data reliability was high (Cronbach’s alpha = 0.92).

The system decreased hospital visits by 60%, supporting its utility for home-based rehabilitation.

Conclusions: The SMART insole is a cost-effective, portable tool that provides individualized gait analysis, supporting
ongoing rehabilitation, lowering healthcare costs, and increasing access to care. Further scaling can bridge existing

gaps in physiotherapy access and improve recovery outcomes for patients with mobility impairments.

Keywords: Gait analysis, rehabilitation, mobility impairment, remote monitoring
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Background

Mobility impairments affect over 1 billion people
globally, many of whom face difficulty accessing
consistent rehabilitation services due to financial,
logistical, or geographic limitations.® In Thailand,
rehabilitation services remain largely hospital-based
and centralized in urban centers, making follow-up
difficult for patients living in rural provinces. The
challenge is particularly evident in children with cerebral
palsy (CP), who require frequent gait monitoring
and physiotherapy to prevent musc loskeletal
deformities and improve quality of life.’

Current gait analysis methods, such as optical
motion capture or instrumented treadmills, are accurate
but expensive and inaccessible for routine use in
low-resource settings. In contrast, wearable insole-based
sensor systems have gained attention as a portable,
cost-effective alternative for gait monitoring.” These systems
use force sensors to detect weight distribution
and gait patterns, allowing for remote assessments
by clinicians. However, most existing models lack
design considerations for affordability, accessibility, and
local production—factors crucial to practical adoption in
resource-limited settings.

This study introduces a home-use Smart Insole
system developed by students in collaboration with
the Department of Physical Therapy at Queen Sirikit
National Institute of Child Health (QSNICH). The insole
integrates force-sensitive resistor (FSR) sensors across
four key foot regions to monitor pressure and gait

dynamics. It is coupled with a mobile dashboard

Objective

To assess the accuracy and clinical feasibility
of a low-cost, home-use Smart Insole system for
monitoring plantar pressure and gait patterns in children

with cerebral palsy.
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Methodology

Study Design

This pilot, observational validation study
aimed to assess the technical performance and field
usability of a Smart Insole system developed using
affordable materials and open-source platforms.
The study consisted of two phases: (1) laboratory
calibration and accuracy testing, and (2) field testing

with healthy participants and children with CP.

Participants and Sampling

The system was tested on 10 participants from a
physiotherapy unit: five healthy individuals and five
children diagnosed with spastic CP (GMFCS I-III).
Eligibility was determined by the ability to walk
independently or with assistance. Exclusion criteria
included acute lower limb injury, severe contracture, or
inability to follow basic instructions.

Parental informed consent was obtained, and the
study was supervised by certified physiotherapists from
QSNICH.

Data Collection Procedure

Participants wore the Smart Insole during walking
and standing trials on a flat surface. Each insole contained
four FSR sensors located at the heel, arch, ball, and toe.
Data was wirelessly transmitted via ESP32 microcontroller
to a custom mobile interface. Each activity was repeated
three times to test repeatability.

Snapshots of plantar pressure during stance and
toe-off phases were captured and used to generate

comparative heatmaps.

Variable Measurement

Primary measurements included pressure
(Newtons) at each sensor region during walking
and standing. Secondary measurements included

gait symmetry, stance-to-toe transition timing, and




qualitative heatmap analysis. Sensor calibration was

verified using standard weights (50 g-300 g).

Data Analysis

Descriptive statistics (mean * SD) summarized
sensor pressure outputs. Regression analysis was
used to verify correlation between known weights and
sensor outputs. Gait heatmaps were reviewed by
physiotherapists to identify deviations in pressure

distribution and timing.

Results and Discussion

Sensor Accuracy and Calibration Calibration
tests showed a strong linear correlation (R? = 0.98)
between standard weights and sensor readings. This
high R? value confirms the sensors’ ability to detect force

changes accurately across the functional weight range.

Regional Pressure Distribution

The near-perfect fit of the regression line
suggests that the FSR sensors embedded in the Smart
Insole can accurately detect changes in applied force,

making them suitable for real-time gait analysis.

Accuracy of Sensor Readings: Correlation with Standard Weights
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Figure 1. Accuracy of Sensor Readings:

Correlation with Standard Weights

Table 1 summarizes the average pressures recorded during walking and standing across all participants.

Table 1. Average Pressure Readings by Foot Region (N = 10)

Sensor Location

Walking Pressure (N)

Standing Pressure (N)

Heel 120 + 10 140+ 8

Arch 60 +5 70+ 4

Ball of Foot 150 £ 12 160 £ 10

Toe 50 + 6 55+5
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Comparative Heatmap Analysis

Pressure heatmaps highlighted gait discrepancies, particularly during late stance and toe-off phases in CP patients.

Figure 2. Pressure Heatmaps: Healthy vs. CP Patient

Panel A: Healthy participant — evenly distributed Panel B: CP patient — pronounced heel-loading, minimal

pressure across heel and forefoot, clear toe-off visible.?

toe pressure, delayed toe-off phase.?

These heatmaps provide visual confirmation of gait abnormalities and demonstrate the system’s capacity for

differentiating pathological vs. normal gait patterns.

Usability and Clinical Relevance

The Smart Insole was rated favorably in terms
of comfort, wearability, and ease of data access.
Physiotherapists reported that the system could help track
rehabilitation progress remotely and adjust therapy plans
accordingly.

Additionally, real-time visualization of gait
patterns helped raise awareness among caregivers
and participants about abnormal loading patterns.

This has potential value for biofeedback-driven
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rehabilitation. Participants and clinicians reported
favorable usability. The insole was described as
lightweight, comfortable, and easy to operate.
Clinicians noted that real-time feedback could enhance
physiotherapy outcomes through remote monitoring and
personalized rehabilitation plans. The visualization of
pressure maps also helped families better understand
abnormal gait mechanics, enabling more engaged

caregiving.




Recommendations fFor
Research and Policy

This pilot demonstrates that a low-cost Smart
Insole can effectively capture gait data in children with CP.
Key recommendations include:

* Expanding trials to larger, more diverse
populations

» Long-term studies to track rehabilitation over
time

« Integration with telehealth systems for remote
clinician input

 Durability testing over extended use

From a policy perspective, integrating such smart
wearable tools into national rehabilitation frameworks
could bridge gaps in accessibility and promote
decentralized care. Government or hospital partnerships

could support local manufacturing and distribution.

References

Ethical Considerations

The study was conducted with oversight from
the Department of Physical Therapy, Queen Sirikit
National Institute of Child Health. All testing protocols were
reviewed and supervised by certified physiotherapists.
Informed consent was obtained from participants’ legal
guardians, with all identifying information anonymized. No

invasive procedures were involved.

1 Bull, F. C., Al-Ansari, S. S., Biddle, S., Borodulin, K., Buman, M. P., Cardon, G., ... & Willumsen, J. F. (2020). World

Health Organization 2020 guidelines on physical activity and sedentary behaviour. British Journal of Sports Medicine,
54(24), 1451-1462. https://doi.org/10.1136/bjsports-2020-102955

2 Park, E. J., Kim, H., & Kim, J. (2021). Real-time gait monitoring system using smart insole for rehabilitation. Sensors,

21(3), 932. https://doi.org/10.3390/s21030932

3 Traceable Features of Static Plantar Pressure in Hemiplegic Cerebral Palsy. (2022). Journal of Personalised Medicine,

12(3), 394. https://doi.org/10.3390/jpm 12030394

4 World Health Organization. (2022). Disability and health. https://www.who.int/news-room/fact-sheets/detail/

disability-and-health

102

SEAPAC2025

SOUTH - EAST ASIA PHYSICAL ACTIVITY CONFERENCE 2025



Physical Activity in Community Innovation for
Agro-Health Tourism to Support Thailand's Wellness
Economic Corridor

Wittika Thangchan™, Prateep Choykerd?, Saksuriya Triyarath'

"Faculty of Business Administration and Accountancy, Khon Kaen University, Thailand
2Research for Social Development Institute, Khon Kaen University, Thailand

*Correspondence:
Wittika Thangchan, Ph.D.
Email: wittika@kku.ac.th

Abstract

Background: Rural communities in Khon Kaen province, face ongoing challenges related to poverty, inequality, and limited
access to sustainable livelihoods. However, the region’s rich agricultural resources and cultural assets provide strong
foundations for developing innovative models that integrate agriculture, health, and tourism. Guided by the Sufficiency
Economy Philosophy (SEP) and the King’s Philosophy, communities are encouraged to adopt moderation, resilience,
and local wisdom to achieve sustainable development. This study aims to develop and analyze a community-based

Agro-Health Tourism Innovation Model that connects economic growth with health promotion through physical activity.

Methods: This study employed participatory action research (PAR) involved five community enterprises, local
government units, and tourism operators in Khon Kaen province. Data were collected through semi-structured interviews,
focus group discussions, and community innovation workshops, health tourism service design, physical activities and

collaborative learning. Thematic analysis was used to synthesize findings, while triangulation enhanced data reliability.

Results: The research results revealed that community innovation potential was significantly improved through
participatory learning. New agritourism and wellness products were co-created based on community innovation
concepts and the creation of appropriate physical activities, such as local food cooking, organic farm tours, and
eco-cycling routes. These innovations align with Schumpeter’s new hybridization theory, open innovation, and incorporating
physical activity components into tourism activities that reflect participants’ health profiles. The intensity and intensity
of physical activity were appropriately incorporated into the design of innovative agritourism community activities, such
as exercising on the farm, cooking with local produce, gardening, and massage. These activities promote an active

lifestyle and community health awareness for promoting health tourism within Thailand’s Wellness Economic Corridor.

Conclusions: These outcomes support the Social Ecological Model (SEM) and Health Belief Model (HBM), demonstrating
increased self-efficacy and social participation. The integration of SEP and innovation management frameworks fostered

self-reliance, strengthened local economies, and advanced Thailand’s Wellness Economic Corridor strategy.

Keywords: Community Innovation, Agro-Health Tourism, Physical Activity
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Introduction

Rural communities in Northeastern Thailand,
particularly in Khon Kaen province, face ongoing
challenges related to poverty, inequality, and limited
access to sustainable livelihoods. Guided by the Sufficiency
Economy Philosophy (SEP) and the King’s Philosophy,
communities are encouraged to adopt moderation,
resilience, and local wisdom to achieve sustainable
development (Kesinee P., Kamonthip K. & Phiraphath P.,
2019).

However, the region’s rich agricultural resources
and cultural assets provide strong foundations for
developing innovative models that integrate agriculture,
health, and tourism. Although agro-tourism and wellness
tourism have expanded globally, empirical evidence
regarding physical activity—oriented agro-health tourism
products remain limited.

Existing literature conceptualizes wellness tourism
primarily around relaxation and passive services, with
insufficient operationalization of moderate-to-vigorous
physical activity (MVPA) and measurable health outcomes
(Bull et al., 2020; WHO, 2018). Few studies explicitly
integrate innovation management theories with structured
physical activity design in rural tourism contexts.

This study addresses these gaps by developing
and evaluating a community-based Agro-Health Tourism
Innovation Model grounded in the Sufficiency Economy
Philosophy (SEP), Open Innovation theory (Chesbrough,
2003), and Schumpeter’'s concept of new combinations
(Schumpeter, 1934). Objectives are: (1) to co-design
agro-health tourism products integrating structured
physical activity; (2) to analyze innovation capacity
development through Participatory Action Research
(PAR); and (3) to assess physical activity intensity us-
ing standardized Metabolic Equivalent of Task (MET)

classifications.

104

Methods

Study design

A qualitative Participatory Action Research (PAR)
design enabled co-creation and iterative development
of agro-health tourism activities aligned with health

promotion.

Population and sample

Five community enterprises in Khon Kaen province
were purposively selected. A total of 42 participants
(community leaders, tourism operators, local
administrators) were included based on at least one year

of enterprise involvement.

Data collection methods

Data were collected through semi-structured
interviews, five focus group discussions, and three
community innovation workshops, health tourism service
design, physical activities and collaborative learning.
Field observations recorded duration and type of physical

activities.

Measurements

Physical activity intensity was classified using WHO
(2018) MET categories: light (<3 METs), moderate (3-6
METs), vigorous (>6 METSs).

Data analysis
Thematic analysis identified patterns related to
innovation capacity and physical activity integration.

Triangulation enhanced credibility.

Ethical approvals

Ethical approval was obtained from Khon Kaen
University Ethics Committee (Reference No. KKU-RES/
2025-011).
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Results and discussion

The research results revealed that community
innovation potential was significantly improved
through participatory learning. Three themes emerged:
(1) Innovation capacity development; (2) Structured
MVPA integration into agro-tourism; (3) Health and
socioeconomic enhancement. Embedding measurable
physical activity strengthened both community income
and health awareness, supporting Thailand’s Wellness
Economic Corridor strategy.

New agritourism and wellness products were
co-created based on community innovation concepts
and the creation of appropriate physical activities,
such as local food cooking, organic farm tours, and
eco-cycling routes. These innovations align with
Schumpeter’s new hybridization theory (Schumpeter,
J. A., 1934), open innovation (Chesbrough, H. W.,2003),
and incorporating physical activity components (Bull, F.
C., et al., 2020 and World Health Organization, 2018)
into tourism activities that reflect participants’ health
profiles. The intensity and intensity of physical activity

were appropriately incorporated into the design of
innovative agritourism community activities, such as
exercising on the farm, cooking with local produce,

gardening, and massage. These outcomes support the

Social Ecological Model (SEM) and Health Belief Mod-
el (HBM), demonstrating increased self-efficacy and
social participation. The integration of SEP and inno-
vation management frameworks fostered self-reliance,
strengthened local economies and advanced Thailand’s
Wellness Economic Corridor strategy (Office of the
National Economic and Social Development Council,
2022).

From this study, communities can design physical
activities that are aligned with their community context,
based on available health tourism resources. These
activities should be appropriate to the local context and
the physical capabilities of both locals and different
tourist groups. Tourists will receive activities that are
suitable for their physical abilities, ensuring that the
level of physical activity received is neither too much nor
too little. This makes tourists feel that they are getting
value for their money and recognize the benefits of
physical activity in health tourism. They gain not only
knowledge and experiences from tourism but also learn
about different types of physical activity and appropriate
activity levels. This integrates knowledge of both health
tourism and physical activity, creating value for both
locals and tourists. This community innovation model
can be used to plan the future development of health

tourism tailored to specific target groups.

Table 1 Type of Health-Tourism Activity with PA level and METs

Type of Health-Tourism Activity PA level and METs

Local food cooking

(Mild: 2 METs)

Exercising on the farm

(Mild: 2 METs)

Organic farm tours

(Moderate: 3.5 METSs)

Eco-cycling routes

(Moderate: 4-5.8 METs)

Note: MET values adapted from WHO (2018).
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Implications For Research/Policy

Integrating measurable physical activity into
community innovation models enhances rural economic
resilience and public health. Limitations include
qualitative scope and geographic focus. The Agro-Health
Tourism Innovation Model highlights the potential of
integrating physical activity promotion with rural economic

development. Policymakers should recognize community

and income. Future research should evaluate
quantitative health impacts and assess the scalability
of this model across other provinces. Continuous
collaboration among academic institutions, local
authorities, and the private sector is essential to sustain
innovation ecosystems and ensure equitable well-being

across communities.

innovation as a dual mechanism for improving health
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Abstract

Background: Low physical activity (PA) associated with non-communicable disease (NCDs), which could induce
cardiovascular diseases. However, exercise to increase PA was limited in some people. Handgrip (HG) exercise was
a low movement exercise that slightly increased heart rate (HR) and systolic blood pressure (SBP), which might be a
safe exercise for movement limited people. Therefore, this study aimed to study feasibility of HG in aging with NCDs

patients.

Methods: Healthy (n=21), hypertension (HT) (n=23), and diabetes with hypertension (DMHT) (n=18) participants whose
age over 35 years were recruited to study. Hemodynamic and echocardiographic measurements were performed at

rest and after 3 minutes of dynamic handgrip exercise (DHE).

Results: DHE significantly increased SBP in all groups (healthy: 14.86 + 9.65 mmHg, HT: 17.72 + 13.91 mmHg, DMHT:
14.42 £ 11.11 mmHg) but only increased HR (3.14 + 4.00 bpm) of DMHT. Echocardiographic revealed increased in left
ventricular (LV) ejection fraction (EF) (healthy: 3.11 + 3.80%, HT: 2.59 + 5.27%, DMHT: 3.66 + 2.63%) and fractional
shortening (FS) ( healthy: 2.65 + 2.99%, HT: 2.18 + 4.85%, DMHT: 3.12 + 2.38%) after DHE in all groups. LV relaxation,
early filling (E) wave and atrial contraction (A) wave, increased after DHE. DHE also increased LV myocardium relaxation

(e’ and @) in all participants.

Conclusions: DHE was safe and feasible exercise for aging with NCDs patients. HR and SBP were minimally increased
by DHE. LV contraction and relaxation were also slightly elevated after 3 minutes of DHE. DHE could be employed to

increase PA level in aging people.

Keywords: handgrip exercise, physical activity, cardiac function, aging, non-communicable disease
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Introduction

Low level of physical activity (PA) was associated
with health complications. It could lead to
non-communicable diseases (NCDs), such as diabetes
mellitus (DM) and/or hypertension (HT) (Katzmarzyk
et al., 2022; Liu et al., 2022). These NCDs were correlated
with mortality of cardiovascular patients (Boudina & Abel,
2007; Dunlay et al., 2019). Risk of NCDs was increased
rapidly during middle age (35-59 years) (Sapkota et al.,
2023). Behavioural changes to increase level of PA was
suggested to reduce risk of cardiovascular diseases
(Barone Gibbs et al., 2021; Sapkota et al., 2023).

In cardiovascular patients, such coronary artery
disease (CAD) or heart failure (HF), exercise improved
quality of life and functional capacity (Borjesson et al.,
2019; Mounsey et al., 2025). Increase PA level and
exercise benefited in lowering systolic blood pressure
(SBP), which 5 mmHg reduction in SBP could reduced
mortality related to CAD by 9% and reduced all course
mortality by 7% (Alpsoy, 2020). Increase PA also
advantaged to lower blood cholesterol (Barone Gibbs et
al., 2021).

Recently, handgrip (HG) exercise, a type of low
movement exercise, had been studied as an exercise
stressor during echocardiographic measurement
(Samuel et al., 2017). HG could increase SBP and heart
rate (HR) as acute responses (Pongpaopattanakul et al.,
2022). Evident also reported a potential of HG to reduce
resting BP after a long-term session (Bentley et al., 2018).
Moreover, HG could be used as a tool for differentiating
CAD patient as HG could induce higher pulse wave
velocity (PWV) and arterial stiffness in CAD patients
compared to non-significant coronary stenosis (Kim et al.,
2021; Moon et al., 2015). From these advantages,
we would like to test the feasibility of HG as an exercise
for hypertensive (HT) and diabetes with hypertensive
(DMHT) patients and investigated its cardiac and

hemodynamic responses.

Methods

Participants

The NCDs risk such as hypertension and diabetes
increase with age and risk reduction by behavioural
changing was suggested to target the younger age
(Sapkota et al., 2023). Therefore, participants in this study
were hypertensive and diabetes with hypertensive
patients whose age over 35 years. Participants were
recruited by poster advertisement at Naresuan
University and subdistrict health promotion hospitals in
areas of Muang and Bang Rakam, Phitsanulok, Thailand.
Participants were assigned to control group, hypertension
(HT) group, and diabetes with hypertension (DMHT) group
associated with to their medical history.

Healthy participants were recruited as a control
group with inclusion criteria: 1) age > 35 years, 2) no
history, no symptoms and signs of cardiovascular and
non-communicable (NCDs) diseases.

Inclusion criteria for HT patients were 1) age
> 35 years, 2) history of HT and receiving medication for
controlling BP. Similarly, inclusion criteria for diabetes with
hypertension (DMHT) patients were 1) age > 35 years,
2) history of DM type 2 and HT diseases and receiving
medication.

Exclusion criteria were 1) participants with history
of cardiovascular disease, 2) participant who's unable to
perform HG exercise, 3) participant with poor acoustic

window.

Study protocol

All participants were informed to cessation from
cigarette and alcohol consumptions 24 hours before
appointment. All participants were required to rest in a
quiet area for 5 minutes and then moved to the
echocardiography bed. Electrocardiogram (ECG)
electrodes were placed on all limbs. After ECG stable,
baseline HR and BP were measured (HEM-7120, Omron

Corporation, Kyoto, Japan). BP was measured in a supine
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position once at baseline and once immediately after
exercise stop. After that, echocardiographic examinations
(Vivid 7, GE Health Care, lllinois, USA) were performed.
Echocardiographic parameters were 1) Left ventricular
(LV) mass, 2) Ejection fraction (EF), 3) Fractional
shortening (FS), 4) Posterior wall thickness, 5) Relative
wall thickness, 6) Peak E-wave velocity, 7) Peak A-wave
velocity, 8) Mitral valve (MV) E/A ratio, 9) Mitral valve (MV)
deceleration time (DT), 10) Pulsed-wave Tissue Doppler
Imaging (TDI) septal €’ velocity, 11) Pulsed-wave Tissue
Doppler Imaging (TDI) septal @’ velocity, 12) Pulsed-wave
Tissue Doppler Imaging (TDI) septal s’ velocity, 13) Mitral
E/average €', and 14) Isovolumic relaxation time (IVRT).

Echocardiographic measurement at rest and at the
end of exercise were performed by single observer
under supervision of an experienced sonographer.
Echocardiographic measurement was not blinded to the

exercise profile due to limitation of study protocol.

Dynamic handgrip exercise (DHE) protocol

Participants were asked to perform HG exercises in
a dynamic pattern. DHE was done by compressing 2 kg
resistance hand grippers for both hands in a supine
position. The duration was 3 minutes with total number
of compressions counting. DHE immediately stopped at
the end of the 3rd minute at the left hand, which BP was
repeated. Unilateral DHE was continued by the right
hand at 3rd — 4th minute to sustain exercise condition.
A repeated echocardiographic measurement was done
for TDI parameters: 1) pulsed-wave TDI septal e’ velocity,

and 2) Pulsed-wave TDI s’ velocity.

Statistical analysis

Shapiro-Wilk test was used to evaluate data
distribution. Continuous variables with normal distribution
were displayed as mean * standard deviation (SD) while
non-normal distribution data were displayed as median

and interquartile range (IQR). Categorical variables were
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displayed as number (percentage). With normal
distribution dataset, paired t-test was used to compare
between pre and post DHE in the same group and
one-way ANOVA with Turkey’s post hoc test was used to
compare between the control, HT, and DMHT groups. For
non-normal distribution data, Wilcoxon signed rank
test was used to compare pre and post DHE and
Kruskal-Walli’s test with Dunn’s post hoc test was used to
compare between the 3 groups. Fisher’'s exact test
was used for testing categorical data. All statistical
calculations were performed by using GraphPad Prism

8.0. P value < 0.05 was considered statistically significant.

Ethical approvals

This study was a quasi-experimental study and
conducted in accordance with the declaration of
Helsinki. Study protocols were reviewed and approved
by Naresuan University institutional review board (COA
No. 178/2020). All participants provided written informed

consent prior to the study.

Results and discussion

This study included 21 healthy participants, 23 HT
patients, and 18 DMHT patients. Participants’
demographics were shown in Table 1. Healthy controls
had lower age than HT and DMHT. Other factors were not
significantly different. HT group had hypertension for
3.70 + 3.77 years while DMHT group had diabetes for
6.17 £ 4.74 years and hypertension for 6.50 + 3.60 years.
All participant groups were overweight; control group
24.95 + 2.92 kg/m’, HT 26.09 + 3.38 kg/m?, and DMHT
26.62 +4.72 kg/m”. As expected, DMHT had highest DTx
level. On addition, mass and thickness of LV were higher
in HT and DMHT than healthy participants. Total numbers
of hand grippers compression were not different between

groups.
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Table 1 participant characteristic

Control (n = 21) HT (n = 23) DMHT (n = 18)
Age (years) 47.29 +7.20 55.22 + 7.08* 55.83 + 6.69*
Female (%) 15 (71.43) 18 (78.26) 13 (72.22)
Weight (kg) 63.12 £ 7.65 67.00 £ 10.99 67.02 £ 10.60
Height (cm) 159.10 + 6.31 160.00 + 7.99 159.00 + 6.77
BMI (kg/m2) 2495+ 2.92 26.09 + 3.38 26.62 +4.72
Smoking (%) 2(9.52) 1(4.35) 3(16.67)
Alcohol (%) 8 (38.10) 7 (30.43) 9 (50.00)
DTx (mg%) 93.24 +7.16 100.80 + 15.25 142.20 + 33.43*t

Handgrip exercise (times per 3 minutes)

LV mass index (g/m2)

Posterior wall thickness (cm)

Relative wall thickness (cm)

155.30 + 42.58

49.81 (45.13 - 54.34)

0.80 £0.15

0.37 £0.08

162.40 + 52.87

66.97 (52.95 - 78.88)*

0.95 + 0.14*

0.43 £ 0.09

153.30 + 45.89

70.90 (59.90 — 83.77)*

1.04+0.17"

0.47 £0.12*

Body mass index (BMI), centimeters (cm), dextrositx (DTx), grams (g), kilograms (kg), left ventricular (LV), meters (m),

milligrams (mg), * P < 0.05 compared to control, £ P < 0.05 compared to HT
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Hemodynamics responded to DHE Effect of DHE on LV contraction

The 3 minutes of DHE induced increased SBP in all DHE for 3 minutes induced increased contractility
of the LV (Table 2). Figure 2 demonstrated changes from
baseline of EF and FS in all groups. DHE increased EF
3.11 £ 3.80% for control (Figure 2a). EF elevated
2.59 + 5.27% for HT and 3.66 + 2.63% for DMHT. FS

increased 2.65 + 2.99%, 2.18 + 4.85%, and 3.12 £ 2.38%

groups (Table 2). DBP were not different among groups.
A significantly increased of HR at 3.14 + 4.00 bpm only
observed in DMHT groups (Figure 1a). SBP raised 14.86
+9.65 mmHg, 17.72 £ 13.91 mmHg, and 14.42 + 11.11
mmHg for control, HT, and DMHT, respectively (Figure

1b). for control, HT, and DMHT, respectively (Figure 2b).

a) b)
20+ 60+
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40 = a a  DMHT
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Figure 1 changes of a) heart rate (HR) and b) systolic blood pressure (SBP) after 3 minutes of dynamic handgrip

exercise (DHE) in healthy control, hypertension (HT) patients, and diabetes with hypertension (DMHT) patients.
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Figure 2 Significant changes of left ventricular (LV) contraction represented by a) ejection fraction (EF) and b) fractional

shortening (FS) after 3 minutes of dynamic handgrip exercise (DHE) in healthy control, hypertension (HT) patients, and

diabetes with hypertension (DMHT) patients.
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Effect of DHE on LV relaxation

The LV relaxations were elevated by 3 minutes DHE
(Table 2). Blood flow from LA to LV was increased as E
wave (0.08 + 0.11 m/s, 0.07 + 0.11 m/s, and 0.08 + 0.16
m/s; control, HT, and DMHT, respectively) and A wave
(0.05 + 0.10 m/s and 0.07 + 0.08 m/s; control and HT)
were significantly increased in all groups (Figure 3a and
4a). Exceptionally, a wave was not significantly increased
in DMHT. E/A ratio only significantly increased in DMHT.
MV DT and IVRT were not different for all groups.

a) b)
0.4+ 10~
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. 0.21 E 5-
» 2 &
: : =
©
% 00- ; 0_...o ens
2 © ¢
w
-0.24 A %. -5
o
0
0.4 -10

gfa o

B

BY

LV myocardium relaxations were increased as e’ of
all groups were increased for both septal (0.91 + 2.12
cm/s, 1.21£2.35cm/s, and 2.22 + 1.80 cm/s; control, HT,
and DMHT, respectively) and lateral (1.24 + 1.64 cm/s,
1.28 £ 1.74 cm/s, and 1.67 + 2.06 m/s; control, HT, and
DMHT, respectively) walls (Figure 3b and 3c).

In addition, DHE also impacted on increased atrial
contraction. Septal a’ were increased 1.67 + 2.22 cm/s
for control, 3.26 + 3.00 cm/s for HT, and 1.72 + 1.90 cm/s
for DMHT (Figure 4b). Likewise, lateral @’ increased 1.10
+2.28 cm/s, 1.96 £ 2.72 cm/s, and 3.06 + 3.39 cm/s for
control, HT, and DMHT, respectively (Figure 4c).
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Figure 3 Significant changes of left ventricular (LV) relaxation represented by a) early filling (E) wave, b) early

diastolic motion of septum wall (septal e’ wave), and c) early diastolic motion of lateral wall (lateral e’ wave) after

3 minutes of dynamic handgrip exercise (DHE) in healthy control, hypertension (HT) patients, and diabetes with

hypertension (DMHT) patients.
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Figure 4 Significant changes of left atrial (LA) contraction represented by a) atrial contraction (A) wave, b) atrial

contraction of septum wall (septal a’ wave), and c) atrial contraction of lateral wall (lateral a’ wave) after 3 minutes

of dynamic handgrip exercise (DHE) in healthy control, hypertension (HT) patients, and diabetes with hypertension

(DMHT) patients.

A light intensity exercises such DHE demonstrated
an ability to induce changes in SBP, LV contraction, and
LV relaxation in HT and DMHT patients. After 3 minutes
of DHE, functional parameters increased in a small
number, which did not cause too much load to the heart.
This DHE allowed the heart to increase their activity by
an augmentation of autonomic nervous system, which
was reduction of parasympathetic tone followed by
increase of sympathetic tone (Anténio et al., 2015).

Previously, HG was used in an isometric pattern as
an exercise stressor (Samuel et al., 2017). Typically,
participants were asked to compress hand-grippers at
around 40% of their maximal voluntary contraction for
3 minutes (Moon et al., 2015; Samuel et al., 2017). Raises
of HR, SBP, and vascular pulse waves were observed as
basic responses (Kim et al., 2021; Samuel et al., 2018).
Then, the use of HG in a dynamic pattern was tested with
diabetes patients, which increased of hemodynamic and
cardiac functions were reported (Pongpaopattanakul et
al., 2022). This evidence demonstrated a potential of
dynamic handgrip exercise (DHE) to be a type of exercise

that could be performed to stimulate the heart.

Limitations

This study had some limitations; first, details of
medication and duration of HT and DM were not included.
Some medicines and duration of diseases might affect
myocardial structure and function. Secondly, this study
used only 3 minutes of DHE. A longer duration of exercise

protocol could be further investigated.

Implications For Research

DHE is one of the light intensity exercises that was
safe and feasible for HT and DMHT patients. DHE induced
increased SBP, LV contractility, and LV relaxation.
Therefore, DHE could be used one type of exercise for
HT or DMHT patients who want to increase their PA level.
It could be used as a starting exercise in low the PA
level people or could be used as an on additional exercise

for people who aim to increase the daily PA level.
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Abstract

Background: Insufficient and irregular sleep among children and adolescents is linked to negative mood and poorer
learning engagement, with implications for health and education policy. Sedentary screen-based behavior and physical

activity may be key pathways linking sleep to mood and academic outcomes, yet evidence from Thailand is limited.

Methods: A cross-sectional study using structured interviews was conducted with students (ages 5-17) recruited from
participating schools in Thailand. Variables were measured via standardized items adapted for age appropriateness.
Analyses followed a stepwise plan: descriptive statistics, univariate screening, bivariate tests of association,
and multivariable models to estimate independent associations; mediation was evaluated for MVPA and screen time

with covariate adjustmen.

Results: Preliminary analyses show that shorter and irregular sleep are associated with higher negative mood
and lower learning engagement. Greater screen time corresponds to less favorable mood and engagement, while
higher MVPA corresponds to more favorable outcomes. In multivariable models, sleep indicators retain independent

associations with mood and engagement, and indirect effects through screen time and MVPA are suggested.

Conclusions: E Among Thai students, sleep relates to mood and learning engagement, with physical
activity—particularly screen-related sedentary time—serving as a potential pathway.This study contributes to the
literature by elucidating where and how much these relationships between sleep, mood, and learning occur via the
pathways of physical activity and screen time, and fills theoretical gaps in the Thai setting. By limiting the study
population to students aged 5-17 in a non-metropolitan province, it offered new evidence outside major urban areas.
In terms of methodology, the use of structured, age-appropriate measures for sleep, activity, and learning engagement
in resource-constrained schools is illustrated. The results have policy significance, highlighting the need for consistent
routines of sleep, physical activity, and screen use. Lastly, the research presents a pragmatic monitoring system of

key indicators that schools can use for early identification and tracking of pupil well-being and performance.

Keywords: sleep; mood; learning outcomes; physical activity; screen time; children and adolescents
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Introduction

Sleep is of critical importance to the physical,
cognitive, and emotional development of children and
adolescents. Emerging evidence demonstrates that sleep
deprivation or irregularity is linked to negative mood,
inattention, and learning deficiencies (Chaput et al., 2020).
International data show that among school-aged children,
sleep deprivation is increasing, a finding that is mainly
due to academic-related stress, screen-mediated
activities, and lack of opportunities for physical activity
(Hirshkowitz et al., 2015). The 2020 WHO Guidelines on
Physical Activity and Sedentary Behaviour suggest that
children aged 5-17 years undertake an average of 60
min/day of moderate-to-vigorous physical activity (MVPA)
and use sedentary screen time to minimize mental-health
risks while avoiding cognitive hazards (McKenzie et al.).
Yet there have been relatively few empirical investigations
in Southeast Asia about how sleep, mood, and learning
interplay through physical activity dynamics in naturalistic
school settings.

In Thailand, young people, particularly those
residing in rural or semi-urban provinces and living in
villages or communities located outside of the capital city
areas, were encountering increasing access to online
material and other digital resources on one hand and
fewer opportunities for physical movement with potential
sleep-related and emotional issues that were developing
as a challenge. A lack of local evidence hinders schools’
and public health decision-makers’ capacity to inform
targeted interventions. This research thus fills important
gaps in knowledge by combining behavioral, affective,
and educational dimensions in a single analytic

framework.

The purposes of this study were to explore the
relationships between sleep habits, moods, and learning
achievement among Thai children aged 5-17 years in
Nong Bua Lamphu Province, Thailand, and to investigate
the mediating roles of physical activity and screen-based

sedentary behaviours.

Methods

A cross-sectional study was conducted through
structured interviews with students aged 5-17 from the
same schools. Eligibility criteria were as follows: current
students who were able to self-report; students who were
suffering from acute illness or absent on the day the data
were collected were excluded. A purposive sampling
method was used in this study to achieve a varied sample
across age, gender, and school classes. Trained
enumerators gathered the information through a
structured, face-to-face interview. Sleep duration and
consistency, mood and attention in class, learning
engagement, moderate-to-vigorous physical activity
(MVPA), and average daily screen time were assessed
using the questionnaire.

Variables were assessed with standardized items
modified to be age-appropriate and checked for validity
in the Thai context. Descriptive statistics were used to
characterize the participants, followed by univariate and
bivariate analyses to examine associations among sleep,
mood, and learning engagement. Multivariate linear and
logistic regression models were used to determine
independent associations, adjusting for confounders
(age, gender, years of schooling). Mediation analyses
investigated indirect associations via MVPA and screen

time using bias-corrected bootstrap confidence intervals.
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Results and discussion

A total of 609 Thai students aged 5-17 years were
enrolled in Nong Bua Lamphu Province, Thailand.
The sample had an almost balanced sex distribution,
with 49.8% males (n = 303) and 50.2% females (n = 306).
The age distribution showed high proportions of students
in the 8-12-year-old range (52.2%, n = 318), indicating
that the sample predominantly covered the late primary

to early secondary school years. In terms of sleep duration

on regular school nights, most participants reported
>9 hours of sleep (9 hours: 25.9%, n = 158; >10 hours:
36.8%, n = 224), whereas 31.7% reported 7-8 hours
(7 hours: 11.7%, n = 71; 8 hours: 20.0%, n = 122). Only
a small proportion reported short sleep durations
(<5 hours: 0.5%, n = 3; 5 hours: 1.3%, n = 8; 6 hours:
3.8%, n = 23).

Table 1 Demographic and other characteristics of participants (N = 609)

Variable/Category

Frequency (n)

Percent (%)

Province

Nong Bua Lamphu
Gender

Male

Female

Age (years)

5

6

10
"
12
13
14
15
16

17
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609 100
303 49.8
306 50.2
1 0.2
37 6.1
57 9.4
69 11.3
63 10.3
68 11.2
70 11.5
48 7.9
48 7.9
43 7.1
43 7.1
29 4.8
33 5.4




Variable/Category

Frequency (n)

Percent (%)

Average Sleep Duration (hours per night)
<5 hours

6 hours

7 hours

8 hours

9 hours

=10 hours

Total

3 0.5
23 3.8
71 M7
122 20
158 25.9
224 36.8
609 100

Note: Percentages are rounded to one decimal place. Sleep duration reflects self-reported hours during regular school

nights.

Initial inspection indicated that shorter and
disrupted sleep were related to greater negative mood
and less classroom engagement. Instead, those who slept
longer and more consistently had greater emotional
stability, were better able to attend in class, and were
more engaged with their school work. More screen time
(especially during the evening) was negatively associated
with mood and engagement, whereas greater levels of
moderate-to-vigorous physical activity (MVPA) were
positively associated with both mood and learning
involvement. On multivariable analysis, sleep parameters
were also found to be independently associated with
mood and engagement after adjusting for age, sex, and
school grade. Such indirect effects were also found to
operate through MVPA and screen time, thus indicating
that these behaviors serve as partial mediators in the
relationship between sleep and cognitive or emotional
conseqguences.

Together, these results provide corroborating
evidence that has been shown internationally for this
interconnectedness of sleep hygiene, physical activity,

and digital behavior on the emotional and academic

120

development of young people (Bull et al., 2020; Chaput
et al., 2020; Hirshkowitz et al., 2015). With respect to
research, the Nong Bua Lamphu dataset adds its local
information for the regional conversation on adolescent
well-being and furnishes a clear empirical anchor for
focused activities at school-based and policy-related

intervention contexts.

Implications For Research/
Policy

The authors say the results highlight the importance
of combining evidence-based interventions to promote
good sleep, physical activity, and screen use for children
and adolescents.

Research Recommendations

Longitudinal and intervention studies are needed to
understand the causal pathways between sleep, mood,
and learning outcomes, controlling for factors related to
digital behavior and the school environment. Adapting

culturally relevant sleep hygiene and physical activity
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surveillance instruments to the Thai school context would
enhance national surveillance data and facilitate

comparisons across Southeast Asia.

Policy Implications
In policy, these findings suggest the potential to
include sleep and movement guidelines in national child

health systems and education frameworks. Schools could

and digital wellness campaigns to minimize screen
exposure before bed. It is advisable for the ministries of
public health and education to develop an intersectoral
platform to assist teachers, parents, and students in
adopting healthy practices.

These implications, taken together, lay a basis for
system-wide action to enhance students’ emotional

well-being and learning achievement in Thailand.

institute structured “active breaks,” flexible schedules,
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Abstract

Background: Healthy public spaces are essential components of the built environment that foster physical, mental,
and social well-being. In Thailand, however, urban development often faces spatial limitations, resource constraints,
and inequitable access, particularly to spaces that support physical activity and holistic health. As non-communicable
diseases (NCDs) continue to rise, promoting active lifestyles through inclusive and accessible environments has become
a public health priority. Nevertheless, these spaces remain underprioritized in national policy and urban planning. Cur-
rent development trends often favor single-use infrastructure, limiting the potential of public spaces to advance health,

equity, and community engagement.

Program/project implementation: This study addresses the gap by proposing a framework of 10 healthy space
typologies and three development models: Reclaiming Space, Activating Vacancy, and Co-Creation. Developed by
the Healthy Space Forum, the framework reflects Thai urban contexts by categorizing both public and semi-public
spaces. This approach allows spatial strategies to align more closely with actual usage patterns while also helping
communities understand how various types of spaces contribute to physical activity and well-being.

The framework was tested through five pilot projects in Silom, Chiang Rai, Phuket, Saraburi, and Chainat. These were
implemented between 2019 and 2024 through collaboration among local governments, civic networks, and the Healthy
Space Forum, with core support from the Thai Health Promotion Foundation. Each project followed participatory
processes including site analysis, focus groups, design workshops, and iterative implementation. Residents and
stakeholders were actively involved from early planning through co-management. Funding was primarily provided by
ThaiHealth, with contributions from local partners. Evaluation combined user counts, spatial observations, and interviews

to assess impact and inform future adaptations.
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Lessons learned: Healthy spaces that offer flexibility, safety, and cultural relevance play a critical role in promoting

physical activity and reducing the risks associated with NCDs. Despite institutional challenges, strong community

engagement enabled replicable and scalable results. Importantly, co-design and implementation varied across local

contexts. Different types of municipalities employed context-specific strategies based on governance capacity, civic

networks, and urban scale. These differences underscore the need for adaptable design and policy approaches.

Keywords: Healthy Space, Physical Activity, Built Environment, Urban Design, Community Participation

Introduction

Healthy public spaces contribute to health equity
by providing opportunities for physical activity, social
connection, and shared use across diverse communities
(Gehl Institute, 2018). In Thailand, however, the
development of such spaces remains limited. Most
public health efforts continue to emphasize behavioral
promotion rather than built-environment strategies,
leading to a lack of accessible and inclusive spaces that
support everyday physical activity and overall well-being
(Healthy Space Forum, 2025). Previous studies have
primarily focused on formal parks, but they lack analytical
frameworks for semi-public spaces and everyday
environments in the Thai urban context.

To address this gap, the Healthy Space Forum
initiated the City Lab Thailand and Healthy Space Network
to demonstrate how built-environment strategies can
promote public health through inclusive, active, and
community-driven public spaces. In collaboration with
local governments and civic networks, five pilot projects
were launched between 2019 and 2024 in Silom, Chiang
Rai, Phuket, Saraburi, and Chainat. Supported by the Thai

SEAPAC2025

SOUTH - EAST ASIA PHYSICAL ACTIVITY CONFERENCE 2025

Health Promotion Foundation, each project tested
design-based interventions for healthier urban
environments.

Three core development models guided the
process: Reclaiming Space, which adapts underused
areas for public activity; Activating Vacancy, which
converts idle land into shared community assets; and
Co-Creation, which actively involves residents in planning
and managing public space (Pujinda, Sanit, &
Darikarnonta, 2024). Drawing from these five pilot
projects, this study develops an analytical framework
consisting of ten typologies of public and semi-public
spaces (Healthy Space Forum, 2025) such as streets,
natural areas, schools, and plazas. These typologies
demonstrate that a wide range of everyday spaces,
beyond conventional public parks, can be intentionally
designed or adapted to promote physical activity and
community well-being, depending on how access, use,
and spatial characteristics are shaped within each urban

context.
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Program/
project implementation

Healthy Public Spaces as a Strategic Asset for

Active Living

The Healthy Public Space Initiative reflects a
growing global recognition that the design of everyday
environments plays a pivotal role in shaping public health
outcomes. To establish a robust analytical framework for
the Thai context, this study confirms that activity-friendly
environments offer benefits far beyond physical health.
These include improvements in mental well-being,
increased opportunities for social connection, enhanced
perceptions of safety, environmental sustainability, and
even economic productivity. These impacts are not
confined to traditional parks. Such co-benefits are
consistently found across settings such as open spaces,
built-environment strategies in urban design,
transportation systems, schools, and semi-public spaces

like workplaces (Sallis et al., 2015).

Objectives: Establishing an Analytical Framework
for Thailand
This initiative seeks to refine healthy public space
in Thailand beyond conventional parks or sports facilities
by recognizing the health potential of everyday
environments. This study aims to develop a systematic
framework to:
- Promote daily physical activity through inclusive
and accessible urban spaces.
- Highlight how non-park and semi-public spaces
can support community well-being.
- Guide planning and policy through a practical,
adaptable analytical framework for non-park

settings.

Methodology

This study uses a qualitative, case-study-driven

124

approach to develop an urban design framework. The
research is based on five pilot projects implemented in
Thailand between 2019 and 2024. Study areas were
selected based on a hierarchical urban scale to ensure

the framework can be applied to different contexts:

- Metropolis: Silom, Bangkok.

- City Municipality: Muang Chiang Rai and Muang
Phuket.

- Town Municipality: Muang Saraburi.

- Sub-district Municipality: Manorom, Chainat.

Site Selection: Specific sites were chosen using a
“Triple-Readiness” criterion:

- Physical Readiness: The spatial potential of the
site to be adapted for health activities.

- Community Readiness: The willingness of
residents to engage in the project.

- Institutional/Leadership Readiness: The support
of city leaders and landowners to provide

permissions.

Data Collection and Site Analysis: The analysis of
potential areas involved two primary methods:
- Physical Surveys: Documenting spatial
characteristics and accessibility.
- User Interviews: Understanding patterns of use
and local needs through semi-structured

interviews.

Typology Framework Development: The development
of the ten typologies followed an inductive analytical
process:

- Data Consolidation: Compiling information from

project reports and surveys.

- Content Analysis: Reviewing the five pilot projects

for common spatial attributes.

- Categorization: Grouping spaces by land-use

functions and access characteristics.
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- Cross-Check Validation: Verifying characteristics

against empirical findings.

Community and Stakeholder Participation: Local
leaders and residents were active in three stages:
- Site Selection: Identifying high-impact areas.
- Program Programming: Defining health activities
suited to the local culture.
- Collaborative Design: Contributing to spatial

interventions to ensure inclusivity.

Case Studies: Refining Everyday Spaces for Health

This study draws upon three international examples
to illustrate how varied types of urban space ranging from
street infrastructure to semi-public spaces can be
redesigned to promote physical activity and well-being.

1. Infrastructure-Based Spaces (Superblock,
Barcelona)

The project limited car access and reprogrammed
streets into pedestrian-friendly zones, showing how street
infrastructure can be reimagined for public health
(Mueller et al., 2020).

2. Flexible-Use Urban Voids (Bryant Park, NYC)

Transformed into an active plaza through furniture
and programming, demonstrating how flexible areas
become health-supportive assets (Montgomery, 2016).

3. Institution-Based Health Platforms (Texas
Churches)

Faith-based semi-public spaces functioned as
venues for community health promotion (Bernhart et al.,
2019)
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Typology-Based Categorization and Design
Framework
To establish an analytical framework for practical
implementation, this study proposes a typology consisting
of ten types of healthy public spaces. The framework
highlights the potential of existing spaces already part of
everyday life. The typologies are grouped into three
functional categories:
- Infrastructure-based spaces, including circulation
routes, and public transport nodes
- Flexible-use or community-integrated spaces,
including natural areas, public parks, sports and
recreation areas, and plazas
- Institution-based spaces, including commercial
areas, semi-public faith-based spaces, and

educational settings.

This structure is informed by international examples
and by five pilot projects implemented in Thai cities. Each
project adapted a different type of space to demonstrate
how health outcomes can be integrated into everyday
environments. These cases show that with appropriate
design, local participation, and institutional coordination,
diverse spaces can become catalysts for physical

activity and well-being.

Cross-case Synthesis
The study synthesized the “Triple-Readiness” across
pilot cities to show differences in urban scales and

management obstacles.
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Table 1 Synthesis of Triple-Readiness and Management Obstacles across Urban Scales

Leadership/ Primary
Physical Community
Urban Scale Example Site Owner Management
Readiness Readiness
Readiness Obstacle
Metropolis Silom, High Moderate High Multi-agency
Bangkok (Underused (Transient users) (Local Govt. & coordination &
sidewalks) Business) safety
City/Town Chiang Rai, High High (Strong High Long-term
Municipality Saraburi (Central hubs/ local identity) (Active local maintenance of
Temples) leaders) non-govt. sites
Sub-district Manorom, High Very High (Direct High Limited budget
Municipality Chainat (Community involvement) (Community for specialized
grounds) leaders) design

Infrastructure-based spaces like sidewalks and

transit nodes often face obstacles in coordination and

safety. Institution-based spaces like temples or schools

have clear users but may face challenges with ownership

authority and long-term maintenance.

The findings confirm that healthy public spaces in
Thailand can emerge from a wide range of environments.
They are not limited to formal parks but include various
public and semi-public settings. The typology framework
offers a practical tool for cities to develop inclusive,
health-promoting spaces that respond to the specific

characteristics of place, governance, and community use.
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Translating Typology into Practice: Lessons from

Thai Pilot Projects

the framework. Using built-environment strategies such
as reclaiming underused areas and co-creating with
From 2019 to 2024, five pilot projects in Silom, communities, the pilots reimagined semi-public spaces

Chiang Rai, Phuket, Saraburi, and Chainat operationalized like temple grounds as health-promoting environments.

Table 3 Adaptation of typologies in the Thai pilot projects, developed from Study and Strategic Plan for Promoting
Healthy Public Space Development (Healthy Space Forum, 2023)
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Typology Neighborhood, City Strategic
Approaches
Silom, Maung, Maung, Maung, Manorom, £
Bangkok Chiang Rai Phuket Saraburi Chainat
Circulation Silom Waiting Area and City
1 (2]
S § Routes Sidewalk Zebra Crossing Sidewalk
T o
§ n Beside the School
23
E § Public Transport Silom Chiang Rai Bus
Nodes Bus Stop Terminal 1
Commercial Wat Phra Kaew Sukhumal
Areas Community Market Saraburi
.8 w Square
S 3 .
2 g Faith-Based Chiang Rai Bang Niao Shrine | Sriburiratanaram o
© »n -
o o Institution First Church Temple §
g 2 Spaces 3
S & P 2
© : @
5 é Learning and CR-PAO Public Library 1
'8 =]
2 = Creative Spaces Youth Center § 8
© k= (9
= o
..a_) =
a ’ o
° Educational Chiang Rai Thesaban 2
(8]
(% Institution Culture Exhibi- School
= Spaces tion Center
T
£ Public Parks Community
kS @
2 3 Playground
®©
e _ & Sports and Sawang
o T .
Q % Recreation Rattanatraitham
29 Areas Sports Field
=
32 Natural Areas Patong Beach z
LS g
g Plazas Civic Square Parking lot in Plaza by %
8 Saraburi Chao Phraya g
QO
District Office River 8
3
<
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Each typology is defined by unique spatial types,
usage limitations, and design strategies, alongside
different forms of collaboration and implementation.
Together, these variations reveal how shared principles
can be adapted to fit the physical, social, and

institutional contexts of each city.

Infrastructure-Based Spaces

These corridors maintain essential mobility while
prioritizing pedestrian access. Built-environment
strategies in this category focus on the “Reclaiming
Space” approach to activate underused areas for walking
and cycling. Managed primarily by local governments,
these spaces require complex coordination among
transport and public works agencies to ensure safety and

long-term functionality.

Two pilot projects illustrate this typology:

- Silom, Bangkok: Sidewalk furniture zones were
transformed into playful activity spaces, such as
hopscotch paths, to encourage movement while
preserving pedestrian flow.

- Chiang Rai Bus Terminal 1: A waiting area was
converted into a jogging and leisure zone, turning idle
time into opportunities for social connection.

These examples demonstrate how ordinary circulation
routes can be reactivated as everyday infrastructures for
health

Institution-Based Spaces

These semi-public spaces have clear ownership,
operating hours, and physical boundaries, such as gates
or fences. Within the analytical framework, the primary
built-environment strategy involves reprogramming
underused outdoor areas to create shared spaces without
interrupting core institutional functions. While clear
ownership supports effective participation, sustainable
outcomes depend on long-term cooperation between

local authorities and property owners to address
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maintenance challenges, particularly in non-governmental

sites.

Pilot examples demonstrate this potential:

- Chiang Rai: Wat Phra Kaew Community Square
was transformed into a multifunctional playground with
learning boards and exercise furniture.

- Phuket: Bang Niao Shrine’s yard was adapted into
a sports and workshop area to foster intergenerational
interaction.

- Saraburi and Phuket: Open areas at Thesaban 2
School and the Public Library were redesigned as “floor
play” zones with jumping games to encourage
spontaneous activity.

Collectively, these cases illustrate how semi-public
spaces can effectively extend their social roles to promote

community well-being.

Flexible-Use or Community-Integrated Spaces

These communal grounds, such as plazas and open
areas, anchor social life in neighborhoods and towns.
Within this analytical framework, their primary strength is
spatial flexibility, which allows for walking, play, or informal
exercise, supporting both physical and mental health.
Effective built-environment strategies in this category bal-
ance broad consultation with targeted co-creation among
frequent users, which is essential for strengthening local

ownership and ensuring sustained stewardship.

Across Thailand, pilot sites demonstrate this
adaptability:

- Chainat: The Community Playground introduced a
brain-based learning zone merging play and movement.

- Saraburi: Sawang Rattanatraitham Sports Field was
upgraded as a shared space for athletes and children at
different times.

- Patong Beach: New play and climbing installations
expanded its role from a tourism-heavy site to a health-pro-

moting environment.
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- Chiang Rai: Civic Square was revived as a daily

after-school play and exercise area.

Collectively, these pilot projects demonstrate how
ordinary community environments can be refined into

everyday infrastructures for health.

Framework Development

The typology framework was developed based on
findings from Healthy Space Forum (2023), Final report:
Study on the development of a master plan for healthy
public space networks to promote physical activity —
Case studies of Phuket and Chiang Rai, supported by the
Thai Health Promotion Foundation. The framework was
organized and analyzed according to spatial character-
istics, accessibility, and key development approaches

identified in the study.

Lesson learned

Functional Category Discussion

Each functional category within the proposed
analytical framework presents unique strengths and
constraints for active living. Infrastructure-based spaces
offer universal access but require built-environment
strategies that ensure cross-sector coordination and
integration with mobility systems. Institution-based
semi-public spaces leverage institutional trust and routine
use, though successful adaptation depends on navigating
operational hours and stakeholder collaboration. Finally,
flexible-use or community-integrated spaces provide high
spatial adaptability, yet their potential is contingent on
community co-creation and sustained stewardship. This
functional analysis confirms that a one-size-fits-all
approach is insufficient; instead, healthy space
development must be tailored to the specific governance

and social characteristics of each category.
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Policy Implications

The analytical framework offers a practical tool for
embedding health considerations into urban planning.
Each functional category aligns with specific governance
actors: infrastructure-based spaces with transport and
public works; institution-based semi-public spaces with
education, religion, or cultural offices; and flexible-use
spaces with local administrative and environmental
agencies.

To operationalize these built-environment strategies,
key policy leverage points include integrating the
typology into master plans, adapting zoning codes for
active design, and dedicating health promotion budgets
to spatial interventions. The economic rationale is strong;
national analysis indicates that healthy public space
interventions yield a benefit-cost ratio of 17.6. To achieve
these returns, Thailand must embrace all ten typologies—
including semi-public schoolyards, temple grounds, and
transit areas—as part of an inclusive, health-oriented

urban agenda.

Discussion

Study Limitations This study has the following
limitations:

- Contextual Funding: The findings depend on pilot
projects supported by the Thai Health Promotion
Foundation. These projects may have budget conditions
and academic support that differ from standard municipal
developments.

- Legal & Ownership Readiness: Using the typology
framework in other cities requires considering the legal
authority and readiness of landowners, such as religious
institutions or government agencies. Differences in land
ownership can be an obstacle for long-term management

and shared access.
Conclusion

This study demonstrates that healthy public spaces

can emerge from environments beyond formal parks.
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The proposed typology offers a context-responsive
approach to spatial planning. In the future, research
should collect quantitative data, such as user counts and
age groups, to make master plans more accurate and
meet specific needs. Expanding the definition of healthy
public space is essential for building active, equitable

cities.
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Abstract

Background: Exploring the mental toughness of traditional athletes compared to elite esports players shows that
while both groups use psychological resilience to enhance their performance, there are also notable differences.
The questions that this study look at are these: are there significant differences or similarities in overall mental toughness
scores between traditional athletes and elite esports players? Does the level of experience, age and gender in either
traditional sport or esport correlate mental toughness scores?

This study is expected to provide valuable insights into the mental toughness profiles of both traditional athletes and

esports players.

Methods: This study will employ a quantitative, comparative research design. A cross-sectional approach will be
used to collect data from both groups. A sample of N=100 traditional athletes from various sports clubs and
N=100 esports players from online gaming communities and esports clubs. Participants will require to have at
least 2 years of competitive experience.

The Sports Mental Toughness Questionnaire SMTQ will be used to assess mental toughness. The SMTQ is a 14-item
self-report instrument that measure overall mental toughness. Participants will complete the questionnaire online.
Inclusion criteria for both groups will include: age 18-35 years, fluent in English, and willingness to participate

voluntarily. Exclusion criteria will include: any diagnosed psychological conditions that might affect mental toughness.

Results: This study is expected to provide valuable insights into the mental toughness profiles of traditional athletes and
esports players. The finding will contribute to better understanding of the psychological demands of esports and may

inform the development of target mental training programs for both groups.

Conclusions: This study highlights both similarities and differences between traditional athletes and elite esports

players in terms of mental toughness. The factors that will be examined include years of experience, age, and gender.

Keywords: mental toughness 1, traditional athletes 2, elite esports players 3
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Introduction

Mental toughness, a multifaceted psychological
construct, has long been recognized as a critical
determinant of success in competitive environments.
It encompasses an individual’s ability to cope with
pressure, setbacks, and adversity, maintaining focus,
confidence, and resilience in the pursuit of their goals
(Sheard, M. et al., 2009). In the realm of traditional sports,
mental toughness is a well-established area of study, with
extensive research highlighting its profound impact on
athletic performance, consistent achievement, and the
capacity to rebound from failure (Gucciardi et al., 2008)
(Jones et al., 2002).

The Asia-Pacific region has seen a significant shift
in the competitive landscape, with esports emerging as
a dominant force. By 2025, the region accounted for
approximately 57% of the global esports’ audience, with
over 365 million viewers (Esports Insider, 2025). This
rapid professionalization has brought the psychological
demands of competitive gaming into sharp focus. Esports
players, much like traditional athletes, operate in
high-stakes environments requiring split-second
decision-making, strategic thinking, and sustained
performance under intense pressure (Himmelstein et al.,
2017). However, the stressors in esports such as intense
cognitive load, public scrutiny via live streaming, and the
risk of burnout differ in manifestation from the physical
fatigue and crowd pressure typical of traditional sports
(Poulus et al., 2020).

Despite these parallels, a critical gap exists in the
literature regarding the direct comparison of mental
toughness profiles between traditional athletes and
esports players. Understanding whether the mental skills
that define toughness in physical sports translate to the
digital arena is essential for developing targeted athlete
support systems and mental health interventions (Hong
& Kelly, 2022). This study aims to bridge this gap by
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comparing the mental toughness levels of traditional
athletes and esports players using the Sports Mental

Toughness Questionnaire (SMTQ).

Research Objectives and Hypotheses:

The primary objective of this study was to compare
the overall mental toughness and its subcomponents
(Confidence, Constancy, and Control) between traditional
athletes and esports players. Based on the increasing
professionalization of esports, it was hypothesized that:

1.There would be no significant difference in overall
mental toughness scores between the two groups.

2.Both groups would exhibit comparable scores
across the subscales of Confidence, Constancy, and

Control.
Literature Review

The Construct of Mental Toughness in Traditional
Sports

Mental toughness MT has been a cornerstone
of sports psychology for decades, defined as a
psychological edge that enables athletes to cope better
than their opponents with the many demands (training,
competition, lifestyle) that sport places on a performer
(Loehr, 1986). Early conceptualizations by Jones et al.
(2002) emphasized that mentally tough athletes exhibit
superior consistency, focus, and confidence under
pressure (Jones et al., 2002). The development of the
Sports Mental Toughness Questionnaire (SMTQ) by
Sheard et al. (2009) further refined the construct into three
measurable subscales: Confidence, Constancy, and
Control [3]. Confidence reflects an unshakable belief in
one’s ability to achieve goals; Constancy represents
determination and persistence; and Control involves the
ability to maintain composure and manage emotions
during competition (Sheard et al., 2009). Extensive

research in traditional sports has validated MT as a
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significant predictor of performance, with higher levels of
MT correlating with more effective coping strategies and

resilience against burnout (Gucciardi et al., 2008).

The Emergence of Esports and Psychological

Parallels

As esports has transitioned from a recreational
hobby to a professionalized industry, the psychological
demands placed on players have become increasingly
evident. By 2025, the Asia-Pacific region emerged as the
global leader in esports, with a massive audience and a
highly competitive professional ecosystem. Research has
shown that elite esports players face stressors remarkably
similar to those of traditional athletes, including intense
competitive pressure, public scrutiny, and the need for
sustained cognitive performance (“Mental health and
well-being in esports,” 2026), (Sharpe et al., 2025).
Himmelstein et al. (2017) explored mental skills among
competitive gamers and found that attributes such as
focus, confidence, and the ability to handle tilt (emotion-
al frustration) are critical for success in high-stakes
environments like League of Legends (Himmelstein et al.,
2017).

Comparative Research: Traditional Sports vs.

Esports

The direct comparison of MT between traditional
athletes and esports players is a nascent but rapidly
growing area of inquiry. Poulus et al. (2020) investigated
stress and coping in esports and found that MT
significantly influences how players perceive and respond
to stressors, much like in traditional sports (Poulus et al.,
2020). However, some researchers argue that traditional
sports psychology measures may not fully capture the
unique psychological nuances of esports, such as the
intense cognitive load and the digital nature of the

competition (Young et al., 2025). For instance, while
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traditional athletes may rely on MT to endure physical
fatigue, esports players may require it to maintain
precision and strategic thinking over prolonged periods

of mental exertion.

The Role of Experience and Demographics

The influence of experience, age, and gender on
MT remains a topic of debate in both domains. In
traditional sports, MT is often seen as a trait that can be
developed through experience and exposure to
adversity (Connaughton et al., 2008). Similarly, in esports,
more experienced players often demonstrate better
emotional regulation and “game sense,” which are
components of MT (Hong & Kelly, 2022). However, the
rapid career trajectory in esports where players often peak
in their late teens or early twenties presents a unique
demographic profile compared to many traditional sports
(Behnke et al., 2023). Furthermore, the gender gap in
esports participation and the differing social pressures
faced by male and female competitors may influence
self-reported MT scores, necessitating further
investigation into these demographic variables (Roncone
et al., 2020).

Summary and Research Gap

While the literature suggests that MT is a universal
construct applicable to both traditional and digital sports,
empirical comparisons using standardized tools like the
SMTQ are limited. Most existing studies focus on one
domain or the other, leaving a gap in our understanding
of how these groups compare directly. This study
addresses this gap by providing a comparative analysis
of MT profiles, offering insights that could inform the
development of cross-domain mental training
interventions and support systems for competitors in the

Asia-Pacific region and beyond.
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Method

Study Design

This study employed a quantitative, comparative,
cross-sectional research design to assess and compare
mental toughness levels between traditional athletes and

esports players at a single point in time.

Population and sample

The target population consisted of competitive
traditional athletes and esports players. A convenience
sampling technique was used to recruit a total of 61
participants, comprising 30 traditional athletes and 31
esports players.

Operational Definition of “Elite” Esports Players:
For the purpose of this study, “elite” or competitive esports
players were defined as individuals who participate in
organized, high-stakes competitive gaming tournaments
and have a minimum of two years of competitive
experience. This distinguishes them from casual gamers
by their involvement in structured competitive ecosystems
(Pluss et al., 2019).

Inclusion and Exclusion Criteria

Participants were included if they were aged 18+
years and had at least two years of competitive
experience in their respective domains. Exclusion criteria
included any diagnosed psychological conditions (e.g.,
clinical anxiety or depression) that might independently

affect mental toughness scores.

Instruments

Mental toughness was measured using the Sports
Mental Toughness Questionnaire (SMTQ) (Sheard et al.,
2009). The SMTQ is a 14-item self-report instrument that
assesses global mental toughness through three

subscales:
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« Confidence (6 items): Belief in one’s ability to
achieve goals and perform under pressure.

« Constancy (4 items): Determination, focus, and
persistence.

« Control (4 items): Ability to maintain composure

and manage emotions.

ltems were rated on a 5-point Likert scale (1 =
Strongly Disagree to 5 = Strongly Agree). The SMTQ has
been validated in various athletic populations, demon-
strating strong psychometric properties (Sheard et al.,
2009), (Migoogullari, 2017).

Data collection and Ethical Approvals

Data were collected via a self-administered online
questionnaire. Ethical approval was granted by the
University of Malaya Research Ethics Committee
(UMREC) in 2025 (Ref: UM.TNC(P&I)/UMREC_5315).
All procedures involving human participants were
conducted in accordance with the ethical standards of
the institutional and national research committee and with
the 1964 Helsinki Declaration and its later amendments
or comparable ethical standards. All participants
provided electronic informed consent prior to their
involvement in the study. To ensure confidentiality, data
were de-identified during analysis, and support
information for a general counseling hotline was provided

to all participants.

Statistical Analysis

Data were analyzed using SPSS (v26.0). Descriptive
statistics (Mean + SD) were calculated for all variables.
Internal consistency was assessed using Cronbach’s
Alpha. Independent samples t-tests were used to
compare groups, with effect sizes (Cohen’s d) and 95%
confidence intervals (Cl) reported to indicate the

magnitude and precision of the findings.
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Results and Discussion

Descriptive Statistics and Reliability

The study included a total of 61 participants, comprising 30 traditional athletes and 31 esports players. The

demographic characteristics of the sample are summarized in Table 1.

Variable Traditional Athletes (n=30) Esports Players (n=31)
Gender
Female 8 (26.7%) 17 (54.8%)
Male 22 (73.3%) 14 (45.2%)
Age (Mean + SD) 25.03+7.20 27.32+5.76
Year of experience (Mean + SD) 3.30 £ 0.52 3.50 £ 0.00

Internal consistency for the SMTQ was assessed (o= 0.567), Constancy (o= 0.611), and Control

using Cronbach’s Alpha. The overall SMTQ demonstrated (= 0.454). The lower reliability for the Control subscale
acceptable reliability (0= 0.742). The subscales showed suggests a need for cautious interpretation of findings

varying levels of internal consistency: Confidence related to this factor.

Comparison of Mental Toughness Scores
Independent samples t-tests were conducted to compare the overall SMTQ score and the three subscale scores

between traditional athletes and esports players. The results are presented in Table 2.

Table 2 Comparison of SMTQ Scores Between Traditional Athletes and Esports Players

Traditional Athletes Esports Cohen's d 95% CI for
(n=30) Players (n=31) Difference
Mean (SD) Mean (SD) Lower - Upper
Total Mental 50.37 (5.74) 51.10 (6.55) -0.46 0.646 -0.12 -3.83 - 2.37
Toughness
Confidence 24.90 (2.71) 24.06 (2.48) 1.26 0.213 0.32 -0.47-2.14
Constancy 15.00 (1.74) 15.45 (1.59) -1.06 0.294 -0.27 -1.29-0.38
Control 10.47 (3.16) 11.58 (3.41) -1.32 0.191 -0.34 -2.77-0.54
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The analysis revealed no statistically significant
difference in the overall mental toughness score
between traditional athletes and esports players (t=-0.46,
p = 0.646). The effect size was negligible (d = -0.12),
indicating that the two groups possess highly comparable
levels of global mental toughness. This finding supports
the study’s hypothesis that the psychological demands
of competitive esports necessitate a level of mental

fortitude similar to that found in traditional sports.

Correlation Analysis

Similarly, no statistically significant differences
were found across any of the three SMTQ subscales,
supporting the second hypothesis. The similar scores
suggest that the underlying psychological mechanisms
for coping with competitive pressure are a universal

construct, transcending the physical versus digital divide.

Pearson correlation coefficients were calculated to examine the relationships between total mental toughness (MT)

and demographic variables (age and years of experience). The results are summarized in Table 3.

Table 3 Correlations Between Mental Toughness and Demographic Variables

Variable Total Sample (N=61) Traditional Athletes (n=30) Esports Players (n=31)
Age r=0.379 r=0.429 r=0.831
p = 0.006 p=0.018 p < 0.001
Year of Experience r=-0.329 r=-0.253 N/A
p=0.018 p=0.178

* Correlation could not be calculated for esports players due to zero variance in the experience variable within this

group.

A significant positive correlation was found between
age and total mental toughness in the total sample
(r = 0.379, p = 0.006), as well as within both the
traditional athlete (r = 0.429, p = 0.018) and esports
player (r = 0.831, p < 0.001) groups. This suggests that
as participants age, their self-reported mental toughness
tends to increase, with the relationship being particularly

strong among esports players.
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Interestingly, a significant negative correlation was
observed between years of experience and total mental
toughness in the total sample (r = -0.329, p = 0.018).
However, this relationship was not statistically significant
when looking at traditional athletes alone (r = -0.253, p =
0.178).
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Discussion

The primary finding of this study the absence of a
significant difference in overall mental toughness between
traditional athletes and esports players is a crucial
contribution to the emerging field of esports psychology.
This result challenges the traditional notion that mental
toughness is exclusively tied to physical exertion and
confirms the growing recognition that competitive esports
is a high-demand environment requiring significant
psychological resources. The comparable scores suggest
that the underlying psychological mechanisms for coping
with competitive pressure are a universal construct,
transcending the physical versus digital divide.

The positive correlation between age and mental
toughness aligns with the developmental perspective of
mental toughness, which posits that psychological
resilience and coping skills mature over time through life
experiences and exposure to various stressors. The
exceptionally strong correlation in the esports group
(r =0.831) is particularly noteworthy. It may suggest that
older esports players, who have likely navigated the
unique pressures of the digital competitive landscape for
longer, have developed more robust mental toughness
profiles compared to their younger counterparts.

The negative correlation between years of
experience and mental toughness in the total sample is
counterintuitive and warrants further investigation. In
traditional sports literature, experience is typically
associated with higher mental toughness (Connaughton
et al., 2008). The observed negative trend might be
influenced by the specific distribution of experience in
this sample or potential burnout among more “veteran”
participants, especially in the fast-paced esports
environment where career longevity is often shorter
(Behnke et al., 2023). However, the lack of significance
within the athlete group and the lack of variance in the

esports group’s experience data suggest that this finding
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should be interpreted with extreme caution.

The study’s findings should be interpreted within the
context of its limitations. Firstly, the small sample size
(N=61) may have limited the statistical power to detect
subtle differences. Secondly, the low internal consistency
for the Control subscale (& = 0.454) necessitates caution.
Finally, the lack of variance in the experience data for
esports players prevented a full comparative correlation

analysis for that variable.

Future research should aim for larger, more diverse
samples to increase statistical power and allow for
adjusted analyses to control for potential confounders.
Furthermore, qualitative studies are needed to explore
the specific manifestations of mental toughness in esports,
as the stressors differ from those in traditional sports.
The current study provides a strong empirical foundation,
confirming the psychological parity between these two

competitive populations.

Limitations and Future
Directions

Several limitations should be acknowledged. Firstly,
the small sample size (N=61) may have limited the
statistical power to detect subtle, yet meaningful,
differences between the groups. Secondly, the gender
imbalance (73.3% male in athletes vs. 54.8% female in
esports) and the low internal consistency for the Control
subscale (0 = 0.454) necessitate cautious interpretation.
Future research should aim for larger, more diverse
samples to increase statistical power and allow for
adjusted analyses (e.g., ANCOVA/regression) to control
for potential confounders such as age and gender.
Furthermore, qualitative studies are needed to explore
the specific manifestations of mental toughness in esports,
as the stressors (e.g., cognitive load, public scrutiny)

differ from those in traditional sports.
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Abstract

Background: Physical activity (PA) and sedentary behavior (SB) are independent health risks, yet few national
studies in middle-income countries examine both simultaneously. This study assessed the prevalence and correlates

of PA and SB in Thailand and analyzed contributions of work, transport, and recreational activity to total PA.

Methods: We analyzed data from 78,717 adults in the 2021 Health Behavior Survey, a nationally representative
dataset from Thailand’s National Statistical Office. PA and SB were assessed using the Global Physical Activity
Questionnaire (GPAQ) and analyzed per the WHO GPAQ guide. “Sufficiently active” was defined per WHO guidelines;
“highly sedentary” as sitting >7 hours/day. Multivariable logistic regression identified sociodemographic correlates.

Associations were reported as adjusted odds ratios (AORs).

Results: While 71.9% of adults met PA guidelines, 75.8% were highly sedentary. All reported associations were
statistically significant at p < 0.05, with most at p < 0.001. Higher odds of sufficient PA were found among females
(AOR = 1.25), adults aged 46-59 (AOR = 1.10), married individuals (AOR = 1.14), those with secondary education
or above (AOR = 1.18), labor-intensive workers (AOR = 1.35), income quintiles 2 and 3 (AOR = 1.26 and 1.47),
and overweight individuals (AOR = 1.08). Lower odds were seen among adults aged 60-80 (AOR = 0.92), unemployed/
retired (AOR = 0.83), residents of the Central (AOR = 0.36), Northeast (AOR = 0.46), North (AOR = 0.51), and
South (AOR = 0.57), and those with multimorbidity (AOR = 0.93). For SB, higher odds were associated with secondary
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education or above (AOR = 1.18), while lower odds were observed in the North (AOR = 0.78), Northeast (AOR = 0.89),
and income quintiles 3 and 4 (AOR = 0.89 and 0.91). Occupational activity contributed 82.1% of total PA, with 10.0%

from recreation and 7.9% from transport.

Conclusions: Thailand’s population exhibits a paradox of high physical activity, primarily driven by labor-intensive

work, alongside widespread sedentary behavior. As occupational activity declines with economic transition, promoting

recreational and transport-related movement becomes increasingly important. Addressing disparities across

sociodemographic groups and creating supportive environments will be essential to foster a more active and less

sedentary society.

Keywords: physical activity, sedentary behavior, prevalence, national survey, Thailand

Introduction

Insufficient physical activity is a risk factor for
premature mortality and several non-communicable
diseases (Katzmarzyk et al., 2022). Middle-income
countries account for 69% of total mortality and 74% of
cardiovascular disease deaths linked to physical
inactivity (Katzmarzyk et al., 2022). Sedentary behavior
is also a risk factor for chronic physical conditions such
as diabetes and cardiovascular conditions (Jingjie et al.,
2022). Evidence suggests that higher sedentary time is
associated with increased health risks, particularly among
individuals with lower levels of physical activity, while
greater engagement in physical activity can attenuate
these risks (Ekelund et al., 2019; Patterson et al., 2018).
Thailand, a middle-income Southeast Asian country with
rapid social and economic growth, is experiencing an
increase in non-communicable diseases (Ekpalakorn,
2015, 2020). Reports from cross-sectional and

population-wide studies estimated that 81.5% of the Thai
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population had sufficient physical activity in 2008
(Ekpalakorn, 2009) and 80.8% in 2014 (Ekpalakorn, 2015),
however, the prevalence sharply dropped to 69.1% in
2020 as a result of lockdown and travel restriction
measures at the beginning of the COVID-19 pandemic
(Ekpalakorn, 2020). In addition, it was estimated that Thai
people spent a large amount of time being sedentary,
with an average of about 14 hours per day in 2020
(Thailand Physical Activity Knowledge Development
Center, 2020).

Existing studies in Thailand have primarily reported
overall prevalence of physical activity or sedentary
behavior, with limited examination of how these behaviors
coexist across sociodemographic groups or how different
domains contribute to total physical activity.
Understanding whether physical activity is accumulated
mainly through work, transport, or recreation is

particularly important in the context of rapid urbanization
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and changing occupational and mobility patterns, which
reduce the need for bodily movement in daily life (Ng
et al., 2014; Ng & Popkin, 2012). Evidence on
domain-specific contributions during the COVID-19
period also remains limited, despite its potential
implications for policy and program design (The World
Bank, 2022; World Health Organization, 2018).

To address the current gaps in the literature, the
aims of the present study conducted during the COVID-19
pandemic were: i) to investigate the prevalence of being
physically active and engaging in sedentary behavior,
and their sociodemographic correlates and ii) to
determine the proportion of contribution of the work,
transport, and recreation domains to total physical

activity.

Methods

Study design or data being used

This study analyzed data from the 2021 Thai Health
Behavior Survey conducted by National Statistical
Office (NSO). It is a nationally representative household
survey that assesses the prevalence of tobacco, alcohol,
unhealthy diet consumption, physical activity and
sedentary behavior, and non-communicable diseases in
the Thai population (National Statistical Office, 2021).

Population and sample

Eligible participants were residents aged 6 years
and above living in the sample households selected from
the sample enumeration areas (EA). NSO applied a
stratified two-stage sampling method. The first stage was
the non-proportional probability to a number of
households in urban and rural areas; where 2,798 EA in
urban and 2,452 EA in rural areas; a total of 5,250 EAs
were selected. In the second stage, 16 households were
randomly selected from each EA; including 44,768 house-
holds from urban and 39,232 from rural areas; a total of
84,000 households.

144

Data collection methods

NSO successfully interviewed 73,654 households.
Each interview lasted 60-90 minutes for all modules of the
survey per participant. Specifically, data from the module
on physical activity and sedentary behavior were obtained
from adults aged 15 or above who were at home and
directly responded to the questionnaire by themselves.
Responses were recorded in a computer-assisted
personal interview using mobile tablets. The data was

collected between March and May 2021

Measurements

Sociodemographic data (gender, age, marital
status, education, occupation, income, residence, weight,
height, chronic conditions) were collected from
participants aged 18-80 years, consistent with global
recommendations (Bull et al., 2020). Physical activity was
assessed using the 16-item GPAQ, covering work,
transport, and recreation (World Health Organization).
Participants were classified as sufficiently active if they
achieved > 150 minutes of moderate activity, > 75 minutes
of vigorous activity, or an equivalent combination. Domain
contributions were expressed as Metabolic Equivalent
Task (MET)-minutes/week (4 METs for moderate, 8 for
vigorous). Sedentary behavior was measured by a single
GPAQ item, with > 7 hours/day defining “highly sedentary”

due to its mortality risk association (Ku et al., 2018).

Data analysis

Data were analyzed using GPAQ guidelines
(World Health Organization). Invalid responses were
excluded, and survey weights adjusted for urban-rural
distribution. Descriptive statistics (frequency,
percentages) estimated prevalence of sufficient physical
activity and high sedentary behavior. Multivariable
logistic regression identified sociodemographic
correlates. Domain contributions to total physical activity
were also described. Analyses were conducted in Stata

17.
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Ethical approvals

The NSO permitted the research team to access the
survey microdata for research purposes. Additionally, this
study was granted research ethics exemption from the
Institutional Review Board of the Department of Health,
Ministry of Public Health, Thailand (July 2022,
No0.533/2565).

Results and discussion

Study Participants

Of 207,191 participants, the majority of exclusion
was those who aged younger than 18 years and older
than 80 years (n = 54,953) and those who were not at
home for the interview (n = 69,601). In total, 78,717 met
our study’s criteria and were included in the analysis (see

Figure 1).

Participants from 73,654 households were recruited
(n=207,191)

—

Younger than 18 years and older than 80 years (n=54,953)

v

| Participants aged 18-80years (n=152,238)

— |

Participants who were not at home (n =69,601) |

v

| Responded participants (n= 82,637)

|

Invalid GPAQ (n = 288) |

v

| Participants with valid GPAQ (n = 82,349)

— |

Incomplete sociodemographic data (n= 3,632) |

v

Included participants (n =78,717)

Figure 1 Study participant flow chart

Sociodemographic Characteristics

Table 1 Participants were predominantly females
(57.0%), aged 18 to 45 years (42.0%), married (62.8%),
labor-intensive workers (43.9%), lived in the central region

(31.0%), lived in rural areas (53.0%), and had no chronic
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condition (71.9%) (see Table 1). There was an
approximately equal number of participants with both
levels of education and those who were normal weight or

overweight/obese.
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The contribution of work, transport, and recreation
to total physical activity

The overall percentage of weekly MET-minutes by
domain is shown in Figure 2. Work contributed the most
(66.3-89.0%), highest among labor-intensive workers and
lowest among unemployed/retired individuals. Transport
contributed 5.1-16.3%, highest in Bangkok and lowest in
the South. Recreation contributed 4.8-22.3%, highest
among unemployed/retired and lowest among those with

lower education.

Prevalence and correlates of high sedentary
behavior

Seventy-five point eight per cent of the study

population were highly sedentary (see Table 1). The range
of highly sedentary was between 72.9-79.1%, where the
highest were participants living in Bangkok and the lowest
were participants in the third income quintile (see Table
2). The median and interquartile range of sedentary
behavior according to sociodemographic characteristics
was presented in supplementary table 1. Results of the
logistic regression on the correlates of physical activity
were shown in Table 2. Individuals with higher education
(compared to those with lower education) had the highest
likelihood to be highly sedentary, AOR: 1.18, 95%CI: 1.11,
1.26, while those living in the North region (compared to
those living in Bangkok) had the lowest likelihood to be
highly sedentary, AOR: 0.78, 95%CI: 0.70, 0.87.
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Figure 2 The contribution of specific domains to the total amount of physical activity per week (mean of MET-minutes

per week, weighted %) overall and by sociodemographic characteristics

150

SEAPAC2025

SOUTH - EAST ASIA PHYSICAL ACTIVITY CONFERENCE 2025



Prevalence and correlates of high sedentary
behavior

Seventy-five point eight per cent of the study
population were highly sedentary (see Table 1). The range
of highly sedentary was between 72.9-79.1%, where the
highest were participants living in Bangkok and the lowest
were participants in the third income quintile (see Table
2). The median and interquartile range of sedentary
behavior according to sociodemographic characteristics
was presented in supplementary table 1. Results of the
logistic regression on the correlates of physical activity
were shown in Table 2. Individuals with higher education
(compared to those with lower education) had the highest
likelihood to be highly sedentary, AOR: 1.18, 95%Cl: 1.11,
1.26, while those living in the North region (compared to
those living in Bangkok) had the lowest likelihood to be
highly sedentary, AOR: 0.78, 95%Cl: 0.70, 0.87.

Discussion

In the present study, 71.9% of Thai adults were
classified as sufficiently physically active. This prevalence
was comparable to the global average (72.5%) (Guthold
et al., 2018) but lower than the South East Asia average
(76.7%) (WHO Regional Office for South-East Asia,
2018a). It was slightly higher than the 2020 national survey
(69.1%) conducted during COVID-19 restrictions
(Ekpalakorn, 2020), but lower than pre-pandemic levels
in 2015 (Ekpalakorn, 2015) and 2009 (81.5%) (Ekpalakorn,
2009). Differences across surveys may partly reflect
variation in timing relative to COVID-19 control measures,
with data collection in 2021 occurring during the easing
of movement restrictions, potentially allowing greater
resumption of work-related and transport-related physical
activity (Katewongsa et al., 2020; Pecanha et al., 2020).
Methodological differences may also contribute, as the
present study used a multistage stratified household-
based sampling frame designed to be representative at

the provincial level, whereas earlier surveys relied on
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different sampling approaches and smaller samples,
including surveys incorporating physical examination
components.

This study found higher physical activity levels
among women and middle-aged adults, consistent with
findings from Singapore (Lau et al., 2021) but contrasting
earlier Thai surveys that linked higher activity to men
(Liangruenrom et al., 2017). This shift may reflect lifestyle
and employment changes that increase women’s
engagement in out-of-home activities, including
commuting, errands, and service or informal work that
involves walking and public transport use. This shift may
reflect lifestyle and employment changes that increase
women’s engagement in out-of-home activities, including
commuting, errands, and service or informal work that
involves walking and public transport use (Bouaziz et al.,
2017) Older adults were least active, reflecting reduced
mobility and low work-related activity post-retirement
(Vansweevelt et al., 2022). Labor-intensive workers, those
with middle income, and those with higher education were
more active, while the highest-income group showed
lower activity, opposite to Singapore findings, where
supportive environments offset declines in work-related
activity (Lau et al., 2021). Regional differences were also
observed: Bangkok residents were more active, likely due
to improved transport (Bangkok Post, 2020a; Office of
Transport and Traffic Policy and Planning, 2017; Peraphan
& Sittha, 2017, Statista, 2021) and recreational spaces
(Arifwidodo & Chandrasiri, 2020, 2021; Khamput et al.,
2019; Tuangratananon et al., 2018). No urban-rural
differences emerged, possibly due to domain
compensation, with rural residents more active at work
but less so in recreation, and the reverse in urban areas
(Topothai et al., 2022).

The study found that work contributed the most to
physical activity, followed by recreation and transport,
consistent with global (Ng et al., 2014; Ng & Popkin,
2012), regional (Lau et al., 2021; WHO Regional Office
for South-East Asia, 2018a; Win et al., 2015), and Thai




evidence (Topothai et al., 2017; Topothai et al., 2015).
Yet, worldwide trends show a decline in work-related
activity (Ng et al., 2014; Ng & Popkin, 2012), which was
also evident in higher socioeconomic groups where
transport and recreation contributed more. Thailand’s
National Physical Activity Strategy (2018-2030) (Division
of Physical Activity and Health et al., 2018; WHO
Regional Office for South-East Asia, 2018b) and national
24-hour movement guidelines (Division of Physical
Activity and Health et al., 2017) address this by
emphasizing sedentary behavior reduction and
encouraging physical activity of any type and intensity,
particularly in the post-COVID era (Bangkok Post, 2016;
Chen et al., 2020).

The high prevalence of sedentary behavior (7 hours/
day; three-fourths of the population) highlights urgent
implications for policy and practice, given its link to
increased mortality (Ku et al., 2018). Similar patterns have
been observed globally during the pandemic, likely due
to lockdowns and remote work (Genin et al., 2021; Kim et
al., 2022; Loef et al., 2022; Musa et al., 2022; Silva et al.,
2021). Prolonged sedentary behavior is particularly
common among individuals in office-based and
professional occupations, which involve extended sitting
and screen-based tasks and are consistently associated
with lower levels of work-related physical activity. With
urbanization accelerating, particularly in low- and
middle-income countries, work-related activity will
continue to decline (Ng et al., 2014; Ng & Popkin, 2012).
Policies should therefore expand opportunities for
physical activity, reduce sedentary behavior at work,
and promote walkable cities, public transport, and
recreational spaces (Adlakha & John, 2022; Cerin et al.,
2022; Garcia et al., 2022).

The study found that higher education and income
were associated with greater sedentary behavior,
consistent with Asian evidence (Muller et al., 2020). This

may be explained by the decreased physical activity at
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work (Ng et al., 2014; Ng & Popkin, 2012), a high
purchasing power for luxury items i.e., personal motor
vehicles, a high use of smartphone and more access to
online shopping (Bangkok post, 2022). Sedentary
behavior was also higher in Bangkok and the Central
region, Thailand’s wealthier areas. With socioeconomic
growth, such patterns may increase (Statista, 2020).
Workplace-focused policies, such as awareness
campaigns, standing desks, standing meetings, and stair
use, show promise and should be expanded (Chen et al.,
2020).

Physical activity and sedentary behavior were
assessed using self-reported data, which are subject to
recall and social desirability bias. Participants may
overestimate physical activity and underestimate
sedentary behavior, particularly for routine or intermittent
behaviors that are difficult to recall accurately. In addition,
the > 10-minute bout requirement in GPAQ may lead to
misclassification of accumulated activity occurring in
shorter bouts, whereas current WHO recommendations

emphasize that every minute of physical activity counts.

Implications For Research/
Policy

This study underscores the need for policies that
reduce sedentary behavior and promote active lifestyles
across domains, especially as work-related activity
declines with socioeconomic growth and urbanization.
Investments in walkable city design, public transport, and
recreational spaces are critical. Workplace-based
strategies, such as standing desks and awareness
campaigns, should be scaled up. Future research should
monitor shifts in activity domains, evaluate policy
effectiveness, and explore tailored interventions for
high-risk groups, including older adults, high-income

populations, and residents in urban centers.
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Abstract

Background: Physical inactivity and sedentary behavior are major risk factors for non-communicable diseases.
Bangkok, one of Southeast Asia’s fastest-growing cities, is undergoing rapid urbanization and lifestyle changes.
However, evidence on how physical activity (PA) and sedentary behavior (SB) coexist in this urban context remains
limited, as most studies examine them separately and overlook their interaction. To address this gap, we examined the

prevalence of co-occurring PA and SB patterns and their sociodemographic associations in Bangkok.

Methods: We analyzed data from 3,137 Bangkok residents in the nationally representative 2021 Health Behavior
Survey conducted by Thailand’s National Statistical Office. PA and SB were assessed using the Global Physical
Activity Questionnaire (GPAQ) and categorized per WHO guidelines. Participants were grouped into four mutually
exclusive behavior profiles: highly active/low sedentary, highly active/highly sedentary, low active/low sedentary,
and low active/highly sedentary (reference group). Sufficient PA was defined as >150 minutes/week of
moderate-to-vigorous PA; low SB as <7 hours/day. Multinomial logistic regression assessed associations between
profiles and individual characteristics, reported as adjusted odds ratios (AORs) with 95% confidence intervals and

p-values.
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Results: Most participants were classified as highly active/highly sedentary (64.8%), followed by highly active/low

sedentary (17.9%) and low active/highly sedentary (14.3%). Only 3.0% were low active/low sedentary. Compared to

males, females had higher odds of being highly active/low sedentary (AOR = 1.69: 1.25-2.28, p = 0.001) or highly

active/highly sedentary (AOR = 1.51: 1.19-1.93, p = 0.001). Labor-intensive workers were more likely to be highly active/

low sedentary (AOR = 1.89: 1.22-2.94, p = 0.005) than unemployed/retired individuals. Participants with
multimorbidity had lower odds of being in this group (AOR = 0.60: 0.37-0.98, p = 0.04).

Conclusions: This study highlights a behavioral paradox in Bangkok: high physical activity coexisting with high

sedentary behavior. While the low active/highly sedentary group remains at risk, the greatest opportunities lie in

shifting the highly active/highly sedentary and low active/low sedentary groups—who may respond to modest,

cost-effective strategies—while sustaining the highly active/low sedentary group. Addressing disparities by sex,

occupation, and health will be essential to promoting equitable, active urban living.

Keywords: physical activity, sedentary behavior, prevalence, Bangkok, Thailand

Introduction

Physical inactivity and sedentary behavior are
well-established risk factors for non-communicable
diseases (NCDs) (Katzmarzyk et al., 2022; Ku et al., 2018).
The prevalence of physical inactivity globally is a concern.
A pooled analysis of population-based surveys from 168
countries representing nine regions from around the
world, suggests that approximately 28% of adults aged
18 years and older (Guthold et al., 2018) do not meet the
physical activity levels recommended by the World Health
Organization (WHO).

Bangkok is the capital and most populous city of
Thailand. Rapid and significant urbanization of the city
has potentially had negative implications for physical
activity, sedentary behavior (United Nations, 2018). As of
2023, the population has surpassed 11 million people
(Macrotrends, 2023), which accounts for approximately

16% of the country’s population (Worldometer, 2023).
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In Thailand, existing epidemiological investigations of
physical activity and sedentary behavior have
predominantly been conducted at the national level
(Liangruenrom et al., 2017; Topothai et al., 2017; Topothai
et al., 2015; Tuangratananon et al., 2018). Limited
studies have focused specifically on Bangkok, and those
that are available have concentrated on specific aspects
of physical activity, such as exercise or transport
behavior, rather than total physical activity and sedentary
behavior (Arifwidodo & Chandrasiri, 2020, 2021;
Arifwidodo et al., 2022; Dajpratham P, 2007; Ronghanam,
2013).

Physical inactivity and sedentary behavior are
independent risk factors for NCDs and premature
mortality (Ekelund et al., 2015; Ku et al., 2018). However,
when these risk factors coexist, they may have a

synergistic effect that exacerbates theirimpact (Bakrania
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et al., 2016). Consequently, it is important to identify
patterns of combined physical activity and sedentary
behaviors. Such findings can help inform and improve
public health strategies and policies in urban areas.
Therefore, this study aims to investigate the
prevalence of combined physical activity and sedentary
behavior patterns and the associations between these
behavior patterns and socio-demographic characteristics,

of residents of Bangkok.

Methods

Study design or data being used

This study analyzed data from the 2021 Thai Health
Behavior Survey conducted by National Statistical Office
(NSO). It is a nationally representative household survey
that assesses the prevalence of tobacco, alcohol,
unhealthy diet consumption, physical activity and
sedentary behavior, and non-communicable diseases in
the Thai population (National Statistical Office, 2021a).

Population and sample

Eligible participants were residents aged 6 years
and above living in households drawn from the selected
enumeration areas (EAs). The National Statistical Office
employed a stratified two-stage sampling design, yielding

a total sample of 84,000 households.

Data collection methods

NSO successfully interviewed 73,654 households.
Each interview lasted 60-90 minutes for all modules of the
survey per participant. Specifically, data from the module
on physical activity and sedentary behavior were obtained
from adults aged 15 or above who were at home and
directly responded to the questionnaire by themselves.
Responses were recorded in a computer-assisted
personal interview using mobile tablets. The data was

collected between March and May 2021

Measurements

Sociodemographic data (gender, age, marital
status, education, occupation, income, residence,
weight, height, chronic conditions) were collected from
participants aged 18-80 years, consistent with global
recommendations (Bull et al., 2020). Physical activity was
assessed using the 16-item GPAQ, covering work,
transport, and recreation (World Health Organization).
Participants were classified as sufficiently active if they
achieved >150 minutes per week of moderate-intensity
physical activity, >75 minutes per week of
vigorous-intensity physical activity, or an equivalent
combination per week. Domain contributions were
expressed as Metabolic Equivalent Task (MET)-minutes/
week (4 METs for moderate, 8 for vigorous). Sedentary
behavior was measured by a single GPAQ item, with
>7 hours/day defining “highly sedentary” due to its

mortality risk association (Ku et al., 2018).

Data analysis

Descriptive analysis was conducted to assess the
frequency and percentage of participants across four
mutually exclusive movement patterns of physical
activity and sedentary behavior combinations: (i) highly
active/low sedentary (participants with sufficient physical
activity and low levels of sedentary behavior), (ii) highly
active/highly sedentary (participants with sufficient
physical activity and high levels of sedentary behavior),
(iii) low active/low sedentary (participants with insufficient
physical activity and low levels of sedentary behavior),
and (iv) low active/highly sedentary (participants with
insufficient activity and high levels of sedentary behavior).
Multinomial logistic regression was used to examine
relationships between participants’ characteristics and
the four movement patterns of physical activity and
sedentary behavior combinations, with ‘low active/highly
sedentary’ as the reference group. Associates were
reported as adjusted odds ratio (AOR), with 95%
confidence intervals (95% CI), and p-values. Analyses

were conducted in Stata 17.
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Ethical approvals

The NSO permitted the research team to access the
survey microdata for research purposes. Additionally, this
study was granted research ethics exemption from the
Institutional Review Board of the Department of Health,
Ministry of Public Health, Thailand (July 2022,
No0.533/2565).

Results and discussion

Study Participants
There were 8,538 Bangkok residents who were
screened for eligibility for this study. The final sample size

for analysis consisted of 3,137 participants (see

Sociodemographic characteristics

The characteristics of participants are shown in
Table 1. The majority were female (55.2%), aged 18-45
years (562.2%), married (54.3%), had completed
secondary education (65.4%), were employed in
office-based work (46.5%), and were free of chronic
medical conditions (74.0%). Based on BMI, roughly equal
proportions of participants were classified as having a

healthy weight or having overweight/obesity.

Figure 1).
‘ Participants living in Bangkok were recruited (n= 8,538) |
— | Younger than 18 years or older than 80 years (n= 1,892) |
v
‘ Participants aged 18-80vyears (n=6,646)
> | Not at home oninterview date (n = 3,345) |
L4
Responded participants (n= 3,301)
L | Invalid GPAQ (n = 14) |
v
Participants with valid GPAQ (n=3,287)
- ‘ Incomplete sociodemographic data (n= 150) |
v
Included participants residing in Bangkok and meeting eligibility criteria (n=3,137) |
Figure 1 Study participant flow chart
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Overall proportion of combined physical activity and
sedentary behavior patterns

The majority of participants were categorized as
being highly active/highly sedentary (64.8%), followed by
being highly active/low sedentary (17.9%) and then being
low active/highly sedentary (14.3%) (Table 1). Only a few
participants (3.0%) were categorized as low active/low

sedentary.

Proportion of combined physical activity and sedentary
behavior patterns by participants’ characteristics

Participant characteristics varied across the four
movement patterns (Fig 2). The highest proportion of
participants being highly active/low sedentary were
participants with labor-intensive employment (22.5%),
while the lowest proportions were observed among
unemployed/retired participants (14.7%). More females
(18.6%) belonged to this category as compared to males
(17.1%), and participants with lower levels of education
(21.0%) had a higher proportion of being in this category
than those with higher education (16.3%). For the highly
active/highly sedentary group, the highest proportion was
observed among those with higher levels of education
(67.0%), while the lowest was among those with lower
levels of education (60.6%). For being low active/low
sedentary, the highest proportion was observed among
participants aged 60-80 years (4.4%). The lowest
proportion was in participants aged 18-45 years (2.4%).
Lastly, for being low active/highly sedentary, the highest

proportion was among participants with multimorbidity
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(17.8%), followed by male participants (16.7%) and
participants aged 60-80 years (15.9%), respectively.
While the lowest proportion was found in female
participants (12.4%), followed by labor-intensive
participants (12.9%) and participants aged 18-45 years
(13.1%), respectively.

Association between combined physical activity
and sedentary behavior patterns and participants’
characteristics: multinomial logistic regression

Results from the multinomial logistic regression,
examining the association between the four groups of
physical activity and sedentary behavior combinations
and participants’ characteristics, were presented in Table
2. Compared to males, females had a significantly higher
likelihood of belonging to either the highly active/low
sedentary group (AOR = 1.69, 95%CI: 1.25, 2.28) or
highly active/highly sedentary group (AOR = 1.51, 95%
Cl: 1.19, 1.93) as compared to the low active/high
sedentary group. Labor-intensive participants, when
compared to unemployed/retired participants, had a
significantly higher likelihood of being in the highly
active/low sedentary group rather than the low
active/highly sedentary group (AOR = 1.89, 95%Cl: 1.22,
2.94). Participants who reported multimorbidity had a
significantly lower likelihood of being in the highly
active/low sedentary group compared to the low
active/highly sedentary (AOR = 0.60, 95%CI: 0.37, 0.98),
as compared to those with no chronic physical

conditions.
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Discussion

This study investigated patterns and correlates of
physical activity and sedentary behavior among the adult
population in Bangkok using the most up-to-date
nationally representative data. Result indicate that the
largest proportion of the study participants belonged to
the highly active/highly sedentary group, followed by the
highly active/low sedentary group. The study also
identified associations between sex, occupation type, and
presence of chronic physical conditions, and their
influence on the likelihood of an individual belonging to
each of the four combined physical activity and sedentary
behavior patterns.

The findings suggest that less than one-fifth (17.9%)
of Bangkok residents may achieve the recommended
levels of physical activity engage in low levels of sedentary
behavior, the combination with the greatest benefit for
health (Bakrania et al., 2016). However, two-thirds of
participants reported sufficient physical activity but still
engaged in high levels of sedentary behavior. This
presents a significant public health concern since
sedentary behavior, regardless of physical activity levels,
is a risk factor for NCDs and increases the risk of all-cause
mortality (Jingjie et al., 2022; Ku et al., 2018). Therefore,
it would be beneficial to prioritize efforts towards
mobilizing the large proportion of the population who are
currently classified as being highly active/highly sedentary
or low active/highly sedentary, to reduce their sedentary
time. This strategy is aligned with the WHO concept of
‘every move counts’ (Bull et al., 2020) and could serve as
an initial health promotion phase, which would be followed
by targeting physical activity during subsequent phases.

Our results indicate that females had a higher
likelihood of being either highly active/low sedentary or
highly active/highly sedentary, as compared to males.
This contrasted with the results of a national survey
conducted in Thailand in 2015, which indicated that
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males were more likely to achieve sufficient physical
activity (Liangruenrom et al., 2017). Global trends from
2001-2016 also suggested that the prevalence of
sufficient physical activity was higher in men (76.6%) than
in women (68.3%) (Guthold et al., 2018). However, the
discrepancy between the previous and current reporting
of physical activity in women could be due to changes in
the workforce. Employment of women in the formal
industrial section in Bangkok (Werawutiwong, 2016) has
increased by 0.8 million females, representing around
12% growth over the past seven years. This shift in
women’s employment provides opportunities for women
to leave their homes for workplaces and may increase
their physical movements, particularly for transport
purposes (Topothai, Tangcharoensathien, Suphanchaimat,
Petrunoff, Chandrasiri, & Muller-Riemenschneider, 2023).

Furthermore, this study indicates that labor-intensive
occupations had a higher likelihood of being highly
active/low sedentary compared to other occupations.
This finding is consistent with prior research on
occupational physical activity conducted globally (Ng et
al., 2014; Ng & Popkin, 2012), in Asia (Lau et al., 2021;
WHO Regional Office for South-East Asia, 2018; Win
etal., 2015), and specifically in Thailand (Topothai et al.,
2017; Topothai et al., 2015). This phenomenon can be
attributed to the physical demands of labor-intensive work.
In contrast, unemployed or retired individuals, as well as
office-based employees, often experience less physical
demand and instead engage in prolonged periods of
sitting. Notably, the rapid progress of urbanization,
particularly in low- and middle-income countries (United
Nations, 2018), has led to a shift in the labor sector away
from labor-intensive jobs and towards more sedentary
occupations (Castrillon et al., 2020; Martins et al., 2021;
Ng & Popkin, 2012). The proportion of labor-intensive
occupations dropped substantially from 2015 to 2021
(from 23.8 to 19.5, respectively).
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Implications For Research/
Policy

This study highlights the urgent need for integrated
approaches that address both physical activity and
sedentary behavior in Bangkok’s urban population. Policy
efforts should prioritize reducing prolonged sitting through
urban planning that promotes walkability, reliable public
transport, and accessiblerecreational spaces, while also
supporting workplace-basedstrategies such as standing
desks and active breaks. As occupational activity
continues to decline with urbanization and economic

growth, research should track shifts across activity

domains and assess the long-term impact of environmental
and organizational policies. Future studies should also
examine tailored interventions for high-risk groups,
including older adults, office-based workers, and those
in urban centers, and evaluate how gender and
occupational trends influence activity patterns. Evidence
from such research can guide more context-sensitive
and sustainable policies that align with global
recommendations for reducing sedentary behavior and

increasing population-level physical activity.
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Abstract

Background: Postpartum depression (PPD) affects over 17% of women globally and is particularly prevalent in low- and
middle-income regions. While family and social support can reduce the risk of PPD, many mothers report insufficient
support. In such contexts, physical activity (PA) may serve as a low-cost, empowering, and self-driven approach to

support maternal mental health.

Objective: This narrative review explores the potential of physical activity as a standalone intervention for enhancing

postpartum mental well-being, particularly among mothers lacking consistent social or familial support.

Methods: Acknowledging its lower position in the evidence hierarchy compared to systematic reviews, this review was
informed by a prior scoping review conducted in March 2025, which examined how family support influences PPD. The
scoping review used structured searches in PubMed and ScienceDirect, incorporating studies published in English
between 2020 and 2025 that focused on postpartum women and relational support dynamics. For the current review,
additional studies exploring physical activity and PPD were identified through targeted keyword searches in PubMed,
Scopus, and ScienceDirect. Inclusion criteria required studies to involve reports on PA-related psychological outcomes

on women including its barriers. A thematic synthesis approach was applied to extract and organize key findings.

Results: Three core themes emerged: (1) the benefits of PA and how mothers negotiated staying active to manage
mental health; (2) barriers tied to mental illness, such as emotional fatigue, anxiety, and reduced motivation; and (3)
guilt associated with inactivity and the undervaluing of walking as legitimate PA. Structured walking interventions were
shown to be feasible and acceptable, with high participation (83%), improvements in mood, reduced depression and
anxiety, and high satisfaction rates. Motivation was influenced by autonomy, maternal identity, and social connection,

especially in team-based settings.
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Conclusion: Physical activity represents a promising, self-driven strategy for improving postpartum mental health.

Integrating flexible, low-intensity PA options into routine postnatal care, especially through digital tools or community-led

programs in Asia-Pacific contexts, can help reduce access barriers, alleviate guilt, and promote long-term maternal

well-being.

Keywords: postpartum depression, physical activity, narrative review

Introduction

Postpartum depression (PPD) is known as one of
the major maternal health issues which usually affects
mothers within 4 to 6 weeks of postpartum. Its symptoms
include feeling of dysphoria, lethargy, agitation, and
unregulated irritability (American Psychological
Association, 2022; Guo et al., 2021). Some studies stated
that PPD depends on national development and income.
Southern Africa emerged as the region with highest
prevalence of PPD (39.96%) followed by Southeast
Asia (22.32%) compared to the average global
prevalence of PPD (17,22%) (Wang et al., 2021). PPD can
cause several obstacles in maternal well-being, infant
growth and development, and social relation (Li et al.,
2020). Severe PPD often act as the catalyst for maternal
suicide which then add to maternal mortality rate
(Kebede et al., 2022; Li et al., 2020). Adequate support
provision especially from close relatives is highly
necessary to ensure postpartum well-being for mothers.
Support from close relatives may act as protection to
counter depression during the postpartum period. Low
levels of support from close relatives might increase the
chance of PPD in mothers. A study in Turkiye has shown

that the risk of PPD levels are higher in mothers with low
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levels of support from a particular person or family (Bulduk
et al., 2025). The support provided to mothers, such as
assistance, attention, knowledge, and responses, might
help them to get through tough circumstances (Pertiwi
et al., 2021). Husbands are expected to be the primary
caregiver for postpartum mothers to encourage
confidence and self-esteem resulting in stress reduction
during pregnancy through postpartum (Zhang et al.,
2024). In some family settings where in-laws’ roles are
more dominant, while in-laws’ involvement offers essential
support, internal disagreement might cause emotional
disturbance which then increases the risk of PPD (Hanach
et al., 2023; Shaluhiyah et al., 2023).

Numerous studies emphasize that adequate social
and familial support can significantly alleviate depressive
symptoms during the postpartum period (Gebregziabher
et al., 2020; Shang et al., 2022; Zhang et al., 2024).
However, not all mothers have access to sufficient
emotional or practical support. Most studies examining
the role of family support in PPD show that most mothers
do not receive sufficient support during pregnancy
through postpartum (Hanach et al., 2023; Kebede et al.,
2022; Putri et al., 2023; Qi et al., 2022). Despite this, the
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reality is that many mothers face inconsistent, minimal, or
even absent support from partners or extended families.
In such cases, self-driven strategies become crucial. One
promising and accessible approach is physical activity,
which offers both psychological and physiological
benefits.

This study aimed to explore the role of physical
activity as an independent, empowering strategy that can
help postpartum mothers manage their mental health,

particularly in contexts where external support is limited.

Methods

Study design

This study employed a narrative review design,
informed by a prior scoping review conducted in March
2025. The scoping review systematically mapped the
evidence on the influence of family support on postpartum
depression (PPD). Building on that foundation, the present
narrative review extends the scope by integrating
literature on physical activity (PA) and its association with
PPD.

Identification of Relevant Studies

The preceding review identified relevant studies on
postpartum depression and family support through
database searches in PubMed and ScienceDirect,
covering publications between 2020 and 2025. The find-
ings of that review provided the foundational pool of
evidence for this narrative review. To enhance the
comprehensiveness, additional searches were
subsequently undertaken in PubMed, Scopus, and
ScienceDirect with keyword combinations targeting
postpartum depression, physical activity, and related

barriers.
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Eligibility Criteria

The inclusion criteria were aligned with those
applied in the prior scoping review but were further refined
to encompass studies addressing physical activity.
Eligible articles were those published in English between
2020 and 2025, involving women within the first 12 months
postpartum, and reporting outcomes related to
postpartum depression (PPD) or depressive symptoms.
Studies also had to include discussions of either family
support or physical activity, including potential barriers
to PA. Conversely, studies were excluded if they were
non-peer-reviewed sources such as editorials or
commentaries, if they did not report psychological or
PPD-related outcomes, or if they were published outside

the specified time frame.

Extraction of Collected Data

The initial set of studies was obtained from the
previous review. Supplementary searches identified
additional articles focusing on PA. All studies were
screened by title and abstract, followed by full-text review
for eligibility. Data extraction included article identity (first
author, title, and year of publication), aims of the study,

methods, and the main results or key findings.

Data analysis

A narrative thematic synthesis was employed to
organize and interpret findings from the included studies.
Extracted data were coded according to recurring
patterns and conceptual similarities, allowing the
integration of results from both the scoping review and
the additional literature on physical activity. The synthesis
process involved grouping study outcomes into broader
thematic categories that captured the psychological
impacts of physical activity, barriers to engagement,
and the contextual factors shaping postpartum women'’s

experiences.
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Physical Activity in Low Social Support Settings

Physical activity (PA) functions as an important
self-regulatory resource that helps postpartum mothers maintain
mental and emotional equilibrium when external emotional and
instrumental support is limited. When encouragement and
assistance from partners, family members, or peers are lacking,
engaging in PA allows mothers to exercise personal agency, regain
a sense of control, and experience self-validation (Badon et al.,
2021; Battle et al., 2023). This internal reinforcement is especially
critical in postpartum contexts characterized by caregiving overload
and diminished external affirmation, where unmet expectations may
otherwise intensify guilt and negative self-perceptions (Lovett
et al., 2024). By reframing PA as an adaptive form of self-care
rather than performance-driven exercise, mothers in low support
environments may utilize PA as a compensatory mechanism to
regulate emotions, mitigate depressive symptoms, and sustain

psychological well-being during the postpartum transition.

Benefits of Physical Activity and Maternal Motivation

Findings from the reviewed studies consistently highlight the
benefits of physical activity (PA) in mitigating postpartum
depression (PPD). A meta-analysis confirmed that engaging in at
least 90 minutes of PA weekly significantly reduces the risk of PPD
(Yuanetal., 2022). Physiologically, PA enhances endorphin release
through the hypothalamic—pituitary axis, alleviating hopelessness
and anxiety while improving overall well-being (John et al., 2025).
Beyond mood regulation, PA improves sleep quality, decreases
daytime fatigue, and supports physical recovery after childbirth
(Badon et al., 2021; Jones et al., 2025).

Psychologically, PA fosters a sense of calm, identity, and
accomplishment, counteracting feelings of isolation and role fatigue
often reported during early motherhood (Liddelow et al., 2023;
Lovett et al., 2024). For some mothers, staying active is motivated
by a desire to model healthy lifestyles for their children, thus linking
maternal recovery with intergenerational health promotion (Lovett
etal., 2024). Walking-based interventions, in particular, were found
feasible, acceptable, and associated with high adherence (Badon
etal., 2021; Battle et al., 2023). Moreover, social dimensions (such
as group-based activities and spousal support) further
strengthened mothers’ motivation to maintain active routines,
highlighting the role of social connection and autonomy in sustain-

ing PA engagement.
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Barriers to Engagement in Physical Activity

Despite these benefits, postpartum women frequently report
low adherence to PA guidelines. A large-scale study found that
only 9% of pregnant women and 8% of postpartum women met PA
recommendations, with 86% of these women diagnosed with de-
pression (Battle et al., 2020). Barriers are multi-layered, spanning
intrapersonal, emotional, and external dimensions.

Intrapersonal barriers include time constraints, caregiving
responsibilities, low energy, financial difficulties, and reduced
motivation (Badon et al., 2021; Liddelow et al., 2023; Lovett et al.,
2024). Emotional challenges, particularly poor mood, anxiety,
and low self-worth, further undermine mothers’ ability to initiate or
sustain PA (Badon et al., 2021; Rovcanin et al., 2024). Confidence
may also be diminished by decreased activity levels in late preg-
nancy or past negative experiences with exercise (Liddelow et al.,
2023).

External barriers include lack of accessible, affordable, and
culturally tailored exercise opportunities, safety concerns, and
unsupportive family dynamics. Cultural stigma remains especially
powerful; in many contexts, mothers are judged as neglectful for
prioritizing their own well-being (Lovett et al., 2024; Nurbaeti et al.,
2021). Moreover, healthcare providers (HCPs) who fail to
acknowledge maternal struggles or provide empathetic guidance
may unintentionally exacerbate feelings of isolation (Lovett et al.,
2024). These intersecting barriers emphasize that interventions
must extend beyond simply encouraging PA to systematically

addressing emotional, logistical, and cultural obstacles.

Guilt, Self-Perceptions, and the Undervaluing of Walking

A recurring theme across the literature is mothers’ tendency
to undervalue certain forms of PA, especially walking, as “not
enough” or “less valid” compared to structured exercise (Liddelow
et al., 2023; Lovett et al., 2024). This undervaluation often leads to
guilt over inactivity and reinforces negative self-appraisals,
particularly among women already experiencing depressive
symptoms. The cultural dominance of performance-oriented
exercise may intensify these feelings, leaving mothers vulnerable
to further emotional strain when their efforts do not align with soci-
etal ideals.

Reframing walking and other low-intensity, flexible activities
as legitimate and meaningful is therefore critical. Such reframing
empowers mothers to view small, sustainable movements as valid
self-care strategies during a period when energy, time, and
resources are constrained. This aligns with empowerment-based
models that emphasize agency, autonomy, and progress over per-

formance.
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Implications For Research
and Policy

Physical activity (PA) emerges as a promising self-driven
strategy to support postpartum mental health. Integrating flexible,
low-intensity PA into routine postnatal care (through digital tools,
home-based programs, or community-led initiatives) can reduce
barriers, alleviate guilt, and promote maternal well-being. Training
healthcare providers to recognize psychosocial barriers and
provide empathetic guidance is crucial, while culturally sensitive
and adaptable interventions that emphasize progress over
performance enhance feasibility and acceptability.

Several limitations were acknowledged when interpreting the
findings of this review. First, the majority of included studies relied
on self-reported assessments of physical activity and depressive
symptoms, which may be subject to recall bias and social
desirability bias. Second, the predominance of cross-sectional
study designs restricts the ability to draw causal conclusions
regarding the relationship between physical activity and postpartum
mental health outcomes. Third, although this review emphasizes
low social support settings, not all studies explicitly assessed or

stratified levels of social support, potentially limiting the precision
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of contextual interpretation. Lastly, the cultural diversity of the study
populations may affect the generalizability of the findings,
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involvement and social norms influence maternal experiences.
Emphasizing PA as a tool for emotional stabilization and self-reg-
ulation, rather than solely physical fitness, may enhance accept-
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resilience, and recovery in contexts of limited social support. Further
exploration of culturally tailored strategies and mechanisms to
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Abstract

Background: There is a growing trend of ‘walking communities’ among young adults in Bandung—an activity
that combines city exploration with light physical activity. This activity is particularly appealing to individuals with
limited time. This study aims to examine the relationship between walking communities and the physical fitness and
health of young adults who participate in them. It also explores the reasons for joining, factors that encouraged

continued participation, and the impact on individual health and broader social well-being.

Methods: A mixed-methods research design is employed, incorporating a descriptive survey through
questionnaires and in-depth interviews of participants from walking communities. The study focused on young adults
in Bandung, particularly those involved in the Cerita Bandung (Bandung’s Story) and Bandung Good Guide
communities. This approach enables both quantitative data and qualitative insights, offering a comprehensive

understanding of participants’ experiences and motivations.

Results: Walking communities in Bandung have existed for some time but gained significant traction after the Covid-19
pandemic, as people sought social connection, entertainment, and ways to maintain their health. These communities
offer an affordable form of entertainment, with their unique and varied themes like the city’s history, local cuisine, urban
planning, and more. They share a common structure, with participants walking 2-3 hours per session, covering 3-4 km

(5.000 to 7.000 steps). Afterwards, participants often socialize and dine together.

Conclusions: Participants have experienced improvements in both physical and mental health. These walking
communities make physical activity enjoyable and provide a space for social interaction, entertainment, and even
education, all at an affordable cost. Many participants also report feeling a deeper connection to the city and a

greater appreciation for Bandung after joining these communities.

Keywords: Walking Communities, Bandung, Physical Activity, Social Connectivity, Young Adults
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Introduction

During the COVID-19 pandemic, international
research documented significant declines in physical
activity and increases in sedentary behavior due to
lockdowns, as evidenced by a systematic review
synthesizing findings from 66 studies (Stockwell et al.,
2021). These restrictions also negatively affected social
well-being by limiting opportunities for in-person
interaction and relationship building (Weaver et al., 2021).
Following the lifting of lockdowns, evidence suggests a
rise in health-conscious behavior among Indonesians, as
a 2022 Twitter sentiment study found sports such as
badminton, cycling, and running to be among the three
most positively trending activities among Indonesian youth
(Mulya et al., 2022).

Alongside these trends, walking has gained
renewed attention as a simple and accessible
post-pandemic activity, with walking tours emerging as a
new form of urban engagement in several Indonesian
cities (The Jakarta Post, 2021). A study on walking tours
in Jakarta found that walking-based tourism reflects
growing interest in walking as part of a post-pandemic
lifestyle, offering opportunities for authentic engagement
with urban spaces (Musthofa, 2023). In Bandung, this
trend is reflected in Cerita Bandung (CerBan) or Story of
Bandung, a walking tour company offering themed routes
exploring the city’s historical, cultural, architectural, and
culinary landscapes. CerBan operates by emphasizing
the close relationship between tour guides—referred to
as storytellers—and participants, fostering a sense of
belonging and meaningful social connection. Established
in 2019, CerBan gained popularity and reached peak
participation after the pandemic, indicating demand for
a platform that combines moderate physical activity
(Stevens et al., 2021) and social interaction (Liang et al.,

2024), following the isolation period.

Given CerBan’s popularity and its potential to
integrate physical activity and social interaction, this study
examines its significance for young adults in Bandung.
Specifically, it aims to:

1. Explore participants’ motivations for joining and
continuing participation in Cerita Bandung walking tours.

2. Examine the impact of Cerita Bandung on the
individual's physical health, positive behavioral changes,
and social connectivity of young adults in Bandung.

3. Analyze the broader implications of Cerita
Bandung and similar walking initiatives for urban

well-being and youth engagement.

Methods

Study design or data being used
A qualitative mixed-methods approach combining
participatory observation, online survey, and in-depth

interviews.

Population and sample

The study population comprises young adults in
Bandung who have participated in CerBan walking tours.
Survey respondents had joined at least once and were
primarily aged 18 to 35. Three participants with differing
walking habits and two CerBan storytellers were selected

for in-depth interviews.

Data collection methods

Data were collected through participatory
observation, online surveys, and in-depth interviews.
Participatory observations were conducted during four
walking tours between August and October 2025,
including three regular CerBan routes and one

collaborative route with Lakuna Kota. These observations

SEAPAC2025

SOUTH - EAST ASIA PHYSICAL ACTIVITY CONFERENCE 2025




examined interactions among participants and
storytellers, as well as the social and physical dynamics
of the tours.

An online survey was distributed via Google Forms
to tour participants, collecting data on demographics,
physical activity routines, impressions of CerBan,
perceived changes after participation, and intentions for
future involvement. Two rounds of in-depth interviews
were then conducted. With two CerBan storytellers and
three participants purposively selected based on differing

walking habits.

Measurements

Participatory observations documented group
dynamics, participant engagement, and approximate step
count, distance, and tour duration to assess alignment
with the WHO’s recommendation of at least 150 minutes
of moderate-intensity activity per week (WHO, 2020).
The survey measured participation frequency, daily
walking habits, perceived behavioral changes, and social
connectivity. Interviews explored participant motivations
and experiences, as well as CerBan’s origin and

operational challenges.

Data analysis

Data were analyzed using a qualitative descriptive
approach supported by simple descriptive statistics.
Survey responses were summarized using frequencies
and percentages to describe participation patterns,
walking habits, and perceived changes. Open-ended
survey answers, interview transcripts, and observational
notes were coded thematically to identify key patterns
related to motivations, physical activity, and social
connectivity. Themes were compared across data
sources to ensure consistency and strengthen

interpretation.
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Results and discussion

Mapping the CerBan Walking Experience

Across three participatory observation sessions,
each CerBan route covered approximately 2.7-3 km,
translating to roughly 5,000-5,700 steps depending on
individual pace, and typically lasted 150-180 minutes.
Interviews with the storytellers revealed that CerBan does
not intentionally design routes around specific step counts
but instead prioritizes comfortable duration and distance
to avoid participant fatigue. Nevertheless, step counts
were included as a complementary indicator to situate
observations within contemporary step-based activity
norms, where daily targets of 5,000-10,000 steps are
widely circulated as benchmarks of physical activity.
While walking is undoubtedly beneficial, current evidence
places greater emphasis on the duration and intensity of
physical activity rather than strict adherence to numerical
step targets (WHO, 2020).

During the tours, storytellers guided participants
through Bandung’s urban landscape, sharing historical,
cultural, and anecdotal narratives, often supported by
archival photographs comparing past and present sites.
Participants were also encouraged to ask questions or
share personal insights, creating an open and interactive
atmosphere. This experiential context provides a basis
for examining participation patterns in the

post-pandemic period.

Participation Patterns in the Post-Pandemic
Landscape

Cerita Bandung (CerBan) was established in 2019
but encountered limited participation during the COVID-19
pandemic, operating only through small private-group
tours due to lockdown and social distancing regulations.

After these restrictions were lifted around 2023, CerBan




experienced a sharp rise in participation. According to
the storytellers, this surge reflected people’s renewed
desire to spend time outdoors, reconnect socially, and
rebuild healthy routines after prolonged periods of
isolation.

Although participation numbers have not returned
to their immediate post-pandemic peak, CerBan has
maintained a steady and consistent flow of participants
in recent years. Survey data from 102 respondents
indicates a strong pattern of repeat engagement, with 59
respondents having joined CerBan tours >5 times and
the remaining respondents participating between 1-4
times. These findings indicate that CerBan has regained
momentum and cultivated a loyal base of returning
participants, pointing to underlying motivations that shape

continued engagement.

What Motivates Young Adults to Join CerBan

To understand motivations for joining and continuing
to join CerBan, we thematically analyzed open-ended
survey responses. Initial motivations were dominated by
exploratory interests, with 62 responses citing the desire
to explore new places and learn stories of Bandung.
Followed by leisure-oriented reasons, such as seeking
enjoyable experiences, appeared in 26 responses.
Social-oriented motivations were also notable, with 22
respondents expressing interest in having walking
companions, meeting new people, and socializing.
Interestingly, health-related motivations were least
prominent, mentioned in only 7 responses. This aligns
with CerBan’s storytellers’ accounts that the tours were
not designed or promoted as a health-focused activity,
making the emphasis on health unsurprising.

Participants also reported strong intentions to
continue joining CerBan. Of 102 respondents, 91
indicated they would rejoin, 11 answered “maybe” due to
time or location constraints, and none stated they would
not rejoin. Analysis of motivation for continued

participation shows a shift over time. While exploration

182

and stories (41 responses) and social-related motivations
(12 responses) remained relevant, the most prominent
motivation for rejoining was a positive tour experience,
particularly the desire to revisit tours and complete all
available routes (47 responses). Health-related motivation
also increased slightly, with 10 respondents explicitly
mentioning exercise or physical benefits.

Overall, these findings suggest that initial
participation in CerBan is driven mainly by exploration,
leisure, and social motives, whereas sustained
engagement is shaped by the tours’ satisfying experience.
From a Self-Determination Theory perspective, such
enjoyment-based and socially embedded experiences
are more likely to support sustained participation than
externally imposed health goals (Ryan & Deci, 2018).
This aligns with previous research suggesting that
low-intensity, leisure-oriented physical activity contributes
more to individual well-being than high-intensity,

health-driven exercise (Downward & Dawson, 2016).
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Figure 1 Participants’ motivation for joining CerBan
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Behavioral Shifts and Social Connections Among
Participants

Survey results show an increase in participants’
walking habits after joining CerBan. Before participating,
nearly half reported walking zero to once a week;
afterward, 55 out of 102 respondents reported walking
more frequently, while the remaining 47 reported no
change, and none reported a decrease. Overall, more
participants shifted into the “4 to >5 times per week”
walking category. In terms of step count, 52 respondents
reported daily averages ranging from 5,000 to_>10,000
steps. Interview findings suggest that CerBan made
walking more enjoyable and meaningful, as participants
became more attentive to Bandung’s urban details,
aligning with previous research that conceptualizes
walking as a reflective and restorative practice that
supports mental well-being and social connections (Glov-
eretal., 2022).

Survey findings also highlight CerBan’s role in
fostering social connections. A total of 97 out of 192
respondents agreed or strongly agreed that they gained
new friends through the tours, and 56 reported continuing
to walk with friends they met in CerBan, either
occasionally or regularly. Interview accounts illustrate how
these connections extend beyond the tours. One
interviewee became interested in exploring other walking
communities, two interviewees formed a small walking
group with people they met during CerBan, and a
different participant (not interviewed) frequently organized
spontaneous open-to-the-public walks via Instagram,
which all three interviewees had joined.

Collectively, these findings demonstrate that CerBan
provides an enjoyable structure that supports more
consistent walking habits while simultaneously functioning
as a social catalyst, enabling young adults to form,

expand, and sustain connections beyond the walking
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tours. This dual role underscores CerBan’s broader
contribution to urban well-being in Bandung. These
findings resonate with previous research on the Walking
for Health community groups in England, which
demonstrates how ordinary, community-based walking
initiatives can serve as the backbone of community
resilience by fostering physical activity and social
connectedness during periods of unprecedented societal
change (Bates & Partington, 2022).

CerBan’s Contribution to Urban Well-Being

The findings indicate that CerBan contributes to
urban well-being by fostering active, meaningful
engagement with Bandung’s urban spaces. Through
walking tours, participants experience the city at a
slower pace, becoming more attentive to neighborhoods,
everyday details, and local histories that are often
overlooked (Shepherd, 2022).

Beyond its core activities, CerBan also functions as
a social and collaborative platform. Survey and interview
data show that connections formed during the tours often
extend beyond the events, with participants continuing to
walk together afterward. This role was also evident during
a collaborative route with Lakuna Kota, an organization
focused on urban and public space issues that promotes
walking among young people as a response to car
dependency, traffic congestion, and pollution. This
collaboration highlights CerBan’s role in linking
communities with shared concerns for Bandung'’s urban
environment.

This points to the broader implications of CerBan,
demonstrating how community-based walking initiatives
can contribute to post-pandemic urban well-being by
integrating cultural engagement, social connections, and

everyday physical activity.
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Implications for Research/
Policy

This study highlights the importance of examining
community-based walking initiatives beyond
health-centered frameworks. Future research could
explore how cultural narratives, social interaction, and
place-based storytelling shape young adults’ engagement
with urban spaces. Studies conducted over longer time
frames would enable a deeper examination of how
participation in initiatives such as CerBan influences
behavioral change over time, moving beyond participants’
immediate perceptions and experiences. Longitudinal
and comparative studies across cities further clarify
sustained behavioral change and the influence of local

contexts.
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Abstract

Background: Cerebral palsy (CP) is the most common cause of lifelong physical disability in children, affecting
1.5-3 per 1,000 live births globally, with higher rates in low- and middle-income countries. CP results from prenatal,
perinatal, or postnatal factors and leads to motor, cognitive, and sensory impairments that reduce daily function and
quality of life. Conventional physiotherapy provides limited long-term benefits, underscoring the need for interventions
that stimulate neural adaptation. Neuroplasticity-based rehabilitation, through task-specific and motor-sensory
approaches such as Hand-Arm Bimanual Intensive Therapy Including Lower Extremities (HABIT-ILE), Constraint-Induced
Movement Therapy (CIMT), and virtual reality, has shown evidence of cortical reorganization and motor gains.
However, existing reviews focus mainly on motor outcomes, with limited integration of neuroimaging, sensory, cognitive,
and quality-of-life findings. This review synthesizes evidence on motor-sensory interventions that facilitate

neuroplasticity and improve outcomes in children with CP.

Methods: A systematic literature review was conducted in accordance with PRISMA 2020 guidelines. The review
targeted children with CP receiving motor-sensory rehabilitation interventions. Searches were performed in
PubMed, ScienceDirect, Scopus, and Semantic Scholar using predefined keywords. Articles were screened
purposively, and eligible studies were full-text randomized controlled trials (RCTs) published in English between
2020-2025. Data were extracted on neuroplasticity, motor, sensory, and cognitive outcomes, and findings were

synthesized narratively to compare intervention effectiveness.

Results: From 2,928 records, 13 RCTs involving >400 children with CP were included. Interventions encompassed
HABIT/HABIT-ILE, CIMT, robotic-assisted therapy, core stabilization, selective voluntary motor control training (SVMC),
and enriched environments. Intensive task-based programs significantly improved bimanual function, manual ability,
mobility, balance, and independence. HABIT/HABIT-ILE, CIMT, and remind-to-move interventions consistently improved
functional outcomes, while core stabilization and SVMC enhanced gait and daily activities. Robotic and game-based
devices provided precision and higher training doses but were limited by cost and access. Neuroimaging indicated

changes in sensorimotor functional connectivity, though evidence for structural plasticity remained scarce.
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Conclusions: Intensive and multimodal motor-sensory interventions optimize neuroplasticity, improve functional

outcomes, and enhance quality of life in children with CP. Integration of neuroimaging and biomarker-based

personalization is recommended to advance clinical application.

Keywords: Cerebral Palsy, Neuroplasticity, Motor-Sensory, Rehabilitation

Introduction

Cerebral palsy (CP) is a group of permanent
disorders affecting posture and motor development in
children, leading to significant limitations in daily activities.
These impairments result from non-progressive injury or
abnormal brain development, typically occurring during
the antenatal, perinatal, or early postnatal periods
(Patel et al., 2020; Sadowska et al., 2020). The etiology
of CP is complex and multifactorial, involving interactions
among major risk factors such as perinatal asphyxia, low
birth weight, recurrent pregnancies, maternal illness, and
prematurity (Patel et al., 2020; Sandran et al., 2024).
Recent genetic evidence suggests that approximately
one-third of CP cases have a hereditary component,
reinforcing the notion that CP results from combined
genetic and environmental influences (Sandran et al.,
2024). Globally, CP remains the leading cause of lifelong
physical disability in children, with an estimated
prevalence of 1.5-3 per 1,000 live births, although the
rates vary across regions (Novak et al., 2017). The
prevalence is estimated at approximately 1.6 per 1,000
live births in high-income countries but tends to be
higher in low- and middle-income settings (Jahan et al.,
2021; Oskoui et al., 2013).
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Clinically, CP manifests as deficits in motor control
characterized by abnormal muscle tone, impaired
postural stability, and reduced gross and fine motor
function, affecting the ability to sit, stand, walk, and
perform self-care activities (Abdullah & Um Aniswatun
Khasanah, 2023; Goodworth & Saavedra, 2021; Morgan
et al., 2023; Patel et al., 2020). Postural control deficits,
particularly trunk weakness and impaired anticipatory
postural adjustments, have been linked to lower Gross
Motor Function Classification System (GMFCS) levels and
reduced participation in daily activities (Curtis et al., 2015;
Panibatla et al., 2017). Spasticity is the most prevalent
subtype, characterized by increased muscle tone and
exaggerated stretch reflexes, which compromise
coordination, voluntary movement, and posture (Novak
et al., 2017; Shamsoddini et al., 2014). Beyond motor
dysfunction, CP is frequently associated with sensory,
cognitive, and communication deficits, as well as
epilepsy, all of which cumulatively restrict social
participation and reduce quality of life (Patel et al., 2020;
Stadskleiv et al., 2018).

Conventional physiotherapy interventions, including
manual stretching, muscle strengthening, massage, and

functional training, have long been employed to address
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motor limitations in children with CP (Balci, 2016;
Martin et al., 2010). However, recent evidence indicates
that the long-term functional benefits of such traditional
approaches—particularly stretching—are limited
(Kalkman et al., 2020). Strength training has shown more
consistentimprovements in specific muscle performance,
yet its contribution to global motor function remains
modest and not maintained over time (Martin et al., 2010).
The limited long-term impact of conventional therapies
and the lack of evidence for their neural adaptive effects
underscore the need for innovative rehabilitation
strategies that not only address musculoskeletal deficits
but also integrate neuroplastic principles to achieve more
comprehensive motor recovery.

The concept of neuroplasticity provides a theoretical
foundation for modern rehabilitation, particularly because
the developing brain in children retains a high capacity
for both structural and functional reorganization (Johnston,
2004). Neuroplasticity encompasses molecular and
synaptic modifications—such as long-term potentiation
(LTP) and long-term depression (LTD)—that strengthen
or weaken neuronal connections, as well as cortical
functional reorganization and structural remodeling
involving increased synaptic density and white matter
integrity (Dey et al., 2024). In children with CP, these
plastic capacities are essential for motor recovery, as
intact brain regions can assume functions of damaged
areas through adaptive reorganization (Kutak et al., 2006).
Previous studies have demonstrated that intensive,
task-specific, and meaningful practice can stimulate
neuroplastic mechanisms including synaptogenesis,
strengthening of corticospinal pathways, and enhanced
sensorimotor connectivity (Bayona et al., 2005). These
phenomena align with Hebbian theory, which posits that
neurons that fire together wire together, and with the
principle of experience-dependent plasticity, emphasizing
that plastic changes depend on the intensity, specificity,
repetition, and meaningfulness of motor experience

(Fabian & Sachse, 2023; Raefsky & Mattson, 2017).
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Therefore, rehabilitation designs emphasizing
task-oriented training combined with appropriate
sensory feedback may optimize neural reorganization
underlying motor recovery in children with CP.

The motor-sensory approach integrates multisensory
stimulation with task-oriented motor activity and has
demonstrated significant effectiveness in improving motor
function, balance, and functional independence in
children with CP (Warutkar & Krishna Kovela, 2022).
Key interventions include Hand-Arm Bimanual Intensive
Therapy Including Lower Extremities (HABIT-ILE),
Constraint-Induced Movement Therapy (CIMT),
Robotic-Assisted Gait Training (e.g., ATLAS 2030), and
Enriched Environment (EE) (Bleyenheuft et al., 2016;
Castro et al., 2024; Matusz et al., 2018). These
interventions leverage motor learning principles—high
repetition, intensity, task specificity, and sensory feed-
back—rendering them more effective than conventional
therapy in stimulating neuroplastic mechanisms.
Moreover, neuroimaging and neurophysiological studies
(fMRI, DTI, TMS, fNIRS) have reported evidence of
cortical reorganization and altered sensorimotor
connectivity following intensive interventions, although the
magnitude and persistence of these effects vary across
studies (Cao et al., 2015; Carton De Tournai et al., 2024;
Matusz et al., 2018).

Despite promising findings from individual studies,
a significant gap remains in the systematic synthesis of
evidence linking motor-sensory interventions to specific
neural plasticity mechanisms in paediatric CP
populations. In particular, few reviews have integrated
neuroimaging, neurophysiological, and clinical outcome
data to delineate how different intervention modalities
promote structural versus functional neuroplasticity.
Given these gaps and the growing emphasis on
neuroplasticity-driven rehabilitation, a comprehensive
synthesis of existing studies is warranted to clarify the
neural correlates and functional impacts of

motor-sensory interventions in CP.
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This study aims to synthesize current evidence on the
effectiveness of motor-sensory interventions in promoting
neuroplasticity and improving motor and functional
outcomes in children with cerebral palsy. The findings are
expected to contribute to the development of
personalized, multimodal, and evidence-based
rehabilitation strategies designed to optimize neurofunc-

tional recovery.

Methods

Study design

This study employed a systematic literature review
design following the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA)
2020 guidelines. This design was selected to
comprehensively synthesize scientific evidence regarding
the effectiveness of motor-sensory-based interventions

in facilitating neuroplastic mechanisms among children

with cerebral palsy (CP). The systematic review approach
enables the identification, evaluation, and integration of
findings from methodologically relevant experimental and

quasi-experimental studies.

Search Strategy

Explain the sampling design, number of samples,
and criteria of inclusion or exclusion in selecting sample.
A systematic search was conducted across four major
electronic databases: PubMed, ScienceDirect, Scopus,
and Semantic Scholar. The search focused on
English-language articles published between 2020 and
2025 to ensure inclusion of contemporary and relevant
studies. The search terms used were: (Neuroplasticity OR
“Brain Plasticity”) AND (“Cerebral Palsy” OR CP) AND
(Rehabilitation OR Therapy). Boolean operators (AND/
OR) and truncations were applied to maximize retrieval

sensitivity as shown as Table 1.

Table 1 Search Summary

Search Terms

Database

(Neuroplasticity OR “Brain Plasticity”) AND (“Cerebral
Palsy” OR CP) AND (Rehabilitation OR Therapy)

Pubmed = 386
Science Direct = 2,077
Scopus = 210

Semantic Scholar = 255

A total of 2,928 records were retrieved: PubMed (386), ScienceDirect (2,077), Scopus (210), and Semantic Scholar

(255). Gray literature, theses, dissertations, and non—peer-reviewed articles were excluded to ensure methodological

rigor and evidence quality.
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Inclusion and Exclusion Criteria

Eligibility criteria were defined using the PICO (Population, Intervention, Comparison, and Outcome) framework,

as outlined in Table 2.

Table 2 PICO Framework

Component

Description

Population (P)
Intervention (1)
Comparison (C)
QOutcome (O)

Children diagnoses with Cerebral Palsy (CP)
Rehabilitation with motor-sensory-based approaches

Conventional rehabilitation or no intervention

Neuroplasticity outcomes measured through changes in Gross Motor Function Measure

(GMFM) or the neurophysiological indices

All search results were exported to reference
management software to remove duplicates. The selection
process was conducted in stages by two independent
researchers through title and abstract review, followed by
full-text review based on inclusion and exclusion criteria.
The inclusion criteria were: (1) full-text articles; (2) using
Randomised Controlled Trial (RCT) or quasi-experimental
study designs in children with a diagnosis of Cerebral
Palsy (CP); (3) sensory motor-based rehabilitation
interventions; and (4) outcomes including indicators of
neuroplasticity (e.g. fMRI, DTI, EEG, TMS, fNIRS) and/or
motor function (GMFM, AHA, Box and Block Test, etc.).
Exclusion criteria included: (1) articles in the form of
reviews, editorials, conference abstracts, or case reports;
(2) animal studies without translational relevance to
humans; (3) studies in the form of surgical pharmacolog-
ical interventions, or non-sensorimotor therapies; and
(4) studies with outcomes that were not relevant to
neuroplasticity or motor function. These criteria were set
to focus the analysis on studies that truly evaluate the
relationship between motor-sensory interventions and

brain neuroplasticity mechanisms in children with CP.

Study Selection Process

The study selection followed the PRISMA 2020 flow
encompassing identification, screening, eligibility
assessment, and inclusion stages. An initial 2,928 records
were identified across databases. After title and abstract
screening, 124 studies met preliminary eligibility criteria.
Following full-text assessment, 26 studies were deemed
relevant, and 22 were subsequently excluded due to
duplication or ineligibility, leaving 4 studies for qualitative
synthesis.

All records were managed using Mendeley
reference management software to remove duplicates.
Screening and selection were performed independently
by two reviewers, with disagreements resolved through
discussion until consensus was reached. The selection

flow is illustrated in Figure 1.

Data Extraction

Data from each study that met the inclusion criteria
were extracted using a researcher-developed
standardised form. Variables collected included: Study

identification (authors, year of publication, country of
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Literature search using keywords
through databases (n=2,928)

Full-text articles excluded with

rdentification

Articles screened based on title
and abstract (n=124)

y

Full-text articles assessed for
eligibility (n=35)

Screening

y

Eligible studies aligned with
research objectives (n=26)

reasons (n=2,804)

Studies included in the qualitative
synthesis (n=4)

Included

.l Articles excluded (n=22)

Figure 1 PRISMA Flow Diagram

origin); Study design (experimental or quasi-experimental);
Participant characteristics (number, age, and type of CP);
Type, intensity, duration, and parameters of the
intervention; Functional outcome (e.g. GMFM, AHA, BBT),
and main findings and conclusions of the study. The
extraction process was conducted by two researchers
independently to minimise bias, and the results were
cross-verified before analysis.

A formal quality appraisal was not performed due
to the limited number of eligible studies and
methodological heterogeneity across designs. Instead, a
descriptive assessment was employed, focusing on study
design robustness, clarity of intervention reporting, and
outcome relevance. This approach allowed the synthesis
to remain focused on mapping neuroplastic mechanisms

facilitated by motor-sensory rehabilitation.
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Data Synthesis

Due to high heterogeneity between studies in terms
of design, duration, type of intervention, and method of
measuring neuroplasticity, a narrative synthesis was
performed without statistical meta-analysis. Studies were
categorised based on: (1) intervention type (motor-based,
sensory-based, or combined motor-sensory
interventions); and (2) neuroplasticity type (structural
plasticity, functional plasticity, or sensorimotor
connectivity changes). Findings from each group were
analysed to identify common patterns, magnitude of
reported effects, and consistency between studies. The
synthesised results were then interpreted in the context
of neuroplasticity theories, such as Hebbian learning and
experience-dependent plasticity, to better understand the
mechanisms of neural changes underlying improvements

in motor function.




Ethical approvals

This study analyzed secondary data obtained from
published literature; therefore, no direct ethical clearance
or participant consent was required. However, the review
process adhered to the principles of research integrity,
transparency, and proper citation as recommended by
PRISMA (2020).

Results and discussion

Overview of Included Studies

A total of four studies met the predefined inclusion
criteria from an initial pool of 2,928 articles identified
across the databases and were subsequently incorporated
into the final qualitative synthesis. The included studies
comprised two randomized controlled trials (Carton
De Tournai et al., 2024; Sakzewski et al., 2025), one
non-randomized controlled trial (Castro et al., 2024), and
one randomized clinical trial (Manan et al., 2022).

Collectively, these studies involved a total of 208 children

192

with cerebral palsy (CP), aged between 6 months and 16
years, representing GMFCS levels II-IV. The study
populations included both unilateral and bilateral spastic
CP subtypes.

The majority of studies were conducted across
Europe (Belgium and Spain), Australia, and South Asia
(Pakistan). Two studies (Carton De Tournai et al., 2024;
Sakzewski et al., 2025) employed neuroimaging and
neurophysiological techniques—including functional
magnetic resonance imaging (fMRI), diffusion tensor
imaging (DTI), and transcranial magnetic stimulation
(TMS)—to directly assess neuroplastic responses. The
remaining two studies evaluated functional motor
outcomes using standardized clinical assessment tools
such as the Gross Motor Function Measure (GMFM),
ABILHAND-Kids, Canadian Occupational Performance
Measure (COPM), and Modified Ashworth Scale (MAS).
A detailed summary of study characteristics, including
design, participant demographics, intervention duration,

and main findings, is presented in Table 3.
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Types of Intervention

The interventions reviewed in the four studies
can be classified into three main categories: motor-based,
sensory-based, and combined motor-sensory

interventions.

Robot-Assisted Therapy (ATLAS 2030)

Motor-based interventions were represented by the
study of robotic-assisted gait training using the ATLAS
2030 exoskeleton (Castro etal., 2024), which focused on
reinforcing locomotor patterns through repetitive,
precisely guided movement. This robotic system delivers
consistent, symmetrical gait cycles while providing
real-time feedback on motor control and proprioception,
aligning closely with the principles of motor learning and
use-dependent neuroplasticity. The findings
demonstrated significant improvements in Gross Motor
Function Measure (GMFM-88) total scores (A = +12.36
points), enhanced joint range of motion (ROM), and a
statistically significant reduction in spasticity (p < 0.05)
following intervention. These outcomes suggest that
repeated and controlled locomotor training can effective-
ly facilitate adaptive neural reorganization, improving both
neuromuscular coordination and cortical excitability even
in the absence of direct neuroimaging confirmation.

The key strengths of the ATLAS 2030 approach lie
in its capacity to deliver quantifiable proprioceptive
stimulation, maintain training consistency, and minimize
therapist fatigue during prolonged sessions. The inclusion
of game-based interfaces and visual feedback also
increases motivation and engagement among pediatric
participants, factors known to enhance neuroplastic
learning. Moreover, the system’s programmable
parameters allow precise monitoring and individualized
adjustment of gait kinematics, contributing to
reproducibility and measurable progression. However,
despite its advantages, this approach presents notable
limitations, including high cost, limited accessibility, and

dependency on specialized equipment and infrastructure.

Furthermore, improvements in controlled robotic gait may
not fully generalize to unassisted or real-world ambulation
without complementary functional or task-oriented
training. The absence of neurophysiological or imaging
data in the available study also restricts mechanistic
interpretation of cortical-level changes.

Nevertheless, robotic-assisted gait training remains
a promising adjunctive therapy in pediatric rehabilitation,
offering a structured and measurable platform to stimulate
sensorimotor integration and cortical reorganization.
By providing repetitive, high-quality proprioceptive input
under safe and controlled conditions, ATLAS 2030
contributes meaningfully to the broader objective of
promoting experience-dependent neural plasticity and

functional recovery in children with cerebral palsy.

Enriched Environment (EE): Multisensory and
Contextual Stimulation

Sensory-based intervention was represented by
the study of Manan et al. (2022), which examined the
effects of the Enriched Environment (EE) approach on
motor and sensory outcomes in children with cerebral
palsy. The EE paradigm integrates multisensory
stimulation—including visual, auditory, tactile, and
proprioceptive inputs—combined with social and
cognitive engagement to enhance sensorimotor
integration, attention, and motivation. Manan et al. (2022)
reported the largest improvement in gross motor
outcomes, with a mean increase of approximately +15.9
points in GMFM-88 total scores, and statistically
significant gains in domains D and E (p < 0.05) compared
to conventional Neurodevelopmental Treatment (NDT).
These findings indicate that EE facilitates stronger
sensorimotor coupling and attentional engagement
through cross-modal sensory integration. The theoretical
foundation aligns with cross-modal plasticity theory
(Bavelier & Neville, 2002), which proposes that the
interaction of multiple sensory systems strengthens motor
representations and perceptual coherence, thereby

optimizing functional reorganization of the brain.
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The key strength of the Enriched Environment
approach lies in its ecological validity and its ability
to simultaneously engage multiple sensory networks
while supporting socially and emotionally meaningful
learning experiences. This holistic engagement not only
promotes motor control but also reinforces motivation and
sustained participation—factors critical for long-term
neuroplastic adaptation. Furthermore, its relatively low
cost and adaptability make EE feasible for implementation
in both clinical and community-based rehabilitation
settings, particularly within resource-limited contexts.
However, the EE approach also presents notable
limitations, primarily the lack of standardized intervention
protocols, variability in sensory input composition, and
inconsistency in implementation across studies. Such
heterogeneity complicates replication and cross-study
comparison, while the absence of neuroimaging data in
some studies limits direct inference about underlying
neural mechanisms.

Despite these constraints, the Enriched Environment
model remains a promising multimodal rehabilitation
strategy that unites emotional, cognitive, and sensory
dimensions of experience. By fostering multisensory
engagement and contextual learning, EE effectively
stimulates cross-modal neuroplasticity and enhances
gross motor performance, offering a practical and
theoretically grounded avenue for optimizing functional

recovery in children with cerebral palsy.

HABIT-ILE: Bimanual Task-Specific Training

Combined motor-sensory interventions were
examined by Carton De Tournai et al. (2024) and
Sakzewski et al. (2025) through the Hand-Arm Bimanual
Intensive Therapy Including Lower Extremities
(HABIT-ILE) and Baby HABIT-ILE approaches. These
interventions represent intensive, task-based rehabilitation
models that integrate upper-limb bimanual training with
lower-limb involvement, postural control, and multisensory

stimulation (Carton De Tournai et al., 2024; SakzewsKki
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et al., 2025). The core principles of this intervention
include goal-directed, task-specific, and high-intensity
training, aimed at enhancing bilateral coordination and
sensorimotor integration. Both studies reported significant
improvements in bimanual dexterity, daily functional
performance, and gross motor ability, accompanied
by measurable cortical reorganization as evidenced by
increased motor cortex activation and corticospinal tract
integrity in fMRI and TMS assessments. These findings
provide robust support for the capacity of integrative,
motor-sensory approaches to engage neuroplastic
mechanisms underlying motor recovery.

The primary strength of HABIT-ILE lies in its ability
to facilitate use-dependent plasticity through the repetition
of meaningful activities, which enhances activation in
bilateral motor cortical areas and strengthens
corticospinal connectivity (Carton De Tournai et al., 2024).
Studies involving infants suggest that training durations
exceeding 50 hours can optimize the early developmental
window of neuroplasticity. However, the requirement for
high training intensity and substantial resource allocation
poses practical limitations, particularly for families with
constrained availability or limited support systems
(Sakzewski et al., 2025). Overall, HABIT-ILE and its
pediatric adaptation, Baby HABIT-ILE, have demonstrated
consistent efficacy in facilitating motor cortical
reorganization and improving functional performance,
particularly among children with unilateral cerebral palsy.
Their integrative design—Iinking motor execution,
sensory feedback, and postural control—highlights a
promising model of neuroplasticity-driven rehabilitation
that aligns closely with developmental motor learning

principles.

Neuroplastic Outcomes

Across the reviewed studies, consistent evidence
of neuroplastic adaptation was observed at structural,
functional, and connectivity levels, reflecting the brain’s

dynamic capacity to reorganize in response to intensive




motor—sensory training. Neuroplasticity encompasses the
brain’s ability to modify its structure, function, and
inter-regional connectivity through experience, learning,
and environmental interaction (Kolb & Muhammad, 2014).
Two complementary processes—functional and
structural plasticity—underlie these changes. Functional
plasticity occurs through the rapid modulation of synaptic
strength, such as long-term potentiation (LTP) and
long-term depression (LTD), enabling adaptive cortical
reorganization during motor skill acquisition and sensory
compensation (Atkinson, 2021; Melzer et al., 2023).
Structural plasticity involves longer-term anatomical
modifications including synaptogenesis, white matter
reorganization, and corticospinal tract remodeling, which
consolidate motor learning into durable neural changes
(Melzer et al., 2023).

Within the context of cerebral palsy rehabilitation,
these mechanisms interact in an experience-dependent
manner where meaningful repetition, task specificity, and
multisensory feedback continuously reinforce relevant
neural circuits (Kleim & Jones, 2008; Nudo, 2013). This
theoretical model provides the basis for the superior
outcomes of motor—sensory interventions compared with
conventional approaches. Empirical evidence from the
HABIT-ILE and Baby HABIT-ILE studies (Carton De
Tournai et al., 2024; Sakzewski et al., 2025) demonstrated
both structural and functional neuroplastic changes.
Diffusion Tensor Imaging (DTI) revealed increased
fractional anisotropy (FA) values within the contralateral
motor cortex and corticospinal tracts following
approximately 50 hours of intensive task-specific training,
indicating microstructural remodeling and strengthening
of motor pathways. Concurrently, fMRI and Transcranial
Magnetic Stimulation (TMS) results showed enhanced
activation of the primary motor cortex (M1) and
supplementary motor area (SMA), reflecting reorganization
of previously underactive cortical regions. Similar bilateral

engagement patterns were observed in children with

spastic CP, consistent with adaptive cortical rebalancing
between hemispheres (Sakzewski et al., 2025).

Parallel findings emerged from robotic-assisted gait
training (ATLAS 2030), which induced heightened cortical
excitability and neuromuscular coordination through
repetitive and precisely guided locomotor patterns
(Castro et al., 2024).Although neuroimaging data were
not available, the observed reduction in spasticity and
improvements in GMFM-88 suggest underlying
modulation of corticospinal pathways and proprioceptive
feedback loops. In the Enriched Environment (EE)
intervention (Manan et al., 2022), exposure to
multisensory stimulation and socially engaging contexts
facilitated cross-modal plasticity, characterized by
enhanced integration between somatosensory, parietal,
and prefrontal regions. This pattern aligns with the theory
that multisensory experiences strengthen perceptual and
motor representations through the interaction of parallel
sensory systems (Bavelier & Neville, 2002). Furthermore,
changes in functional connectivity were consistently
identified as markers of adaptive neuroplasticity. The
HABIT-ILE studies reported strengthened links between
the primary sensorimotor cortex, premotor cortex, and
parietal association areas—regions critical for fine motor
coordination and sensory—motor integration. These
network-level reorganizations exemplify Hebbian learning
principles, wherein neurons that fire together repeatedly
form stronger connections (Bastian, 2008; Fox, 2009).

Collectively, the reviewed findings confirm that
motor—sensory-based rehabilitation elicits both rapid
functional reorganization and longer-term structural
remodeling, promoting more efficient neural
communication within and across hemispheres. This
integrated process underpins the observed
improvements in motor performance, coordination, and
functional independence, demonstrating that
neuroplasticity is not merely a byproduct of rehabilitation
but its central mechanism of action in children with

cerebral palsy.
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Effectiveness Summary

Overall, three out of four studies reported statistically
significant improvements in motor function as measured
by GMFM, ABILHAND, and COPM scores. The mean
pre—post intervention changes in GMFM scores across
the four studies are illustrated in Figure 2. The graph
indicates varying magnitudes of improvement influenced
by the type of intervention and participant characteristics.

The greatest effects were observed in the Enriched

Environment intervention, showing a mean increase of
15.9 points, followed by robotic-assisted gait training with
an increase of 12.36 points. Meanwhile, HABIT-ILE and
Baby HABIT-ILE demonstrated moderate improvements
in GMFM scores but provided strong neuroplastic
evidence supported by fMRI, DTI, and TMS results,
confirming cortical reorganization and enhanced neural

connectivity associated with functional recovery.

GMFM Score
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Figure 2 Comparison of Pre and Post Intervention GMFM Scores in the Study Reviewed

In general, the effectiveness of therapy appeared
to be influenced by early intervention, high training
intensity (>50 hours), and task specificity, all of which
facilitate mechanisms of experience-dependent plasticity.
Interventions that integrated sensory stimulation with
task-oriented motor activities produced greater and more
consistent functional improvements compared to
single-modality approaches, indicating a synergistic
relationship between neural adaptation and motor

performance enhancement.
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Quality and Methodological Considerations

Although no formal quality appraisal was conducted,
a descriptive evaluation revealed that most of the
included studies demonstrated adequate methodological
rigor and transparent reporting. Two primary
studies—Carton de Tournai et al. (2024) and Sakzewski
et al. (2025)—exhibited strong methodological designs
as randomized controlled trials (RCTs) with objective
measures of neuroplasticity. In contrast, the remaining
two studies (Castro et al., 2024; Manan et al., 2022)
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presented a moderate risk of bias due to simpler
experimental designs and relatively small sample sizes.

No evidence of selective reporting or attrition bias
was identified. Despite the heterogeneity in study designs,
intervention durations, and participant characteristics,
the consistent direction of GMFM improvement and
converging neurophysiological findings reinforce the
conclusion that motor—sensory interventions are effective
in stimulating neuroplasticity and improving motor function

in children with cerebral palsy.

Implications For Research/
Policy

Although the reviewed studies consistently
demonstrate the potential of motor-sensory interventions
to enhance neuroplasticity and functional recovery in
children with cerebral palsy, several limitations should be
noted. Small sample sizes, short intervention durations,
and limited inclusion of severe CP cases restrict
generalizability, while methodological heterogeneity
across neuroimaging and outcome measures constrains
comparability and causal interpretation.

Future research should prioritize larger, longitudinal,
and multicenter trials employing standardized
multimodal imaging (e.g., fMRI-EEG integration) to
capture both structural and temporal aspects of
neuroplastic adaptation. Embedding theoretical

frameworks such as Hebbian learning and error-based

adaptation could strengthen mechanistic understanding
and guide more targeted, evidence-based rehabilitation
models.

From a clinical and policy standpoint, the findings
highlight the need to adopt neuroplasticity-driven,
child-centered rehabilitation that integrates sensory
stimulation with intensive, task-specific motor training.
Emerging technologies—such as robotic and virtual
reality—based systems—can enhance therapy intensity,
feedback, and engagement. Policies should promote
equitable access to such interventions within community
and educational settings, ensuring personalized
rehabilitation strategies that align with each child’s

developmental stage and neuroplastic potential.

Conclusion

In summary, this review demonstrates that
motor-sensory-based interventions effectively stimulate
neuroplastic mechanisms and improve motor function in
children with cerebral palsy. The three approaches
analyzed—HABIT-ILE, ATLAS 2030 robotic therapy, and
Enriched Environment—collectively highlight that motor
recovery is not merely a musculoskeletal adaptation, but
rather the outcome of systemic neural reorganization driv-
en by repeated sensorimotor experience. Future
research should expand the evidence base through
multimodal, longitudinal, and mechanistically grounded
designs to reinforce the scientific and clinical foundation

of neuroplasticity-based rehabilitation.
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Abstract

Background: Musculoskeletal factors are among the main causes of flat foot deformity, which can lead to balance
disorders. The human foot arch is categorized into three types: normal, high, and flat. The foot arch plays a crucial
role in maintaining balance, agility, speed, flexibility, and stability. Balance refers to the body’s ability to maintain
its center of mass within the base of support and is influenced by sensory input, motor control, and external factors.
For children aged 5-9 years, maintaining static balance is essential as a foundation for movement development.
However, not all children possess good static balance. The wobble board is a physiotherapy modality used to
enhance balance. Integrating exergames into the wobble board aims to make therapy more engaging and prevent
boredom. Exergames promote physical activity while simultaneously training cognitive, visual, and balance functions.
In this study, static balance was assessed using the Standing Stork Test, dynamic balance using the Star Excursion

Balance Test, and flat foot condition using Clarke’s angle.

Method: This quasi-experimental study employed a pre-test and post-test control group design with purposive random
sampling. Sixteen children aged 5-9 years participated, divided equally into a treatment group receiving balance board

exergame intervention and a control group receiving education only.

Results: Paired sample t-tests showed significant improvements in flat foot degree in both groups (treatment p = 0.002;
control p = 0.011), with no significant difference between groups (p = 0.528). For static balance, significant improvement
was found in the treatment group (p = 0.000) but not in the control group (p = 0.151). Similarly, dynamic balance

improved significantly in the treatment group (p = 0.000) but not in the control group (p = 0.084).

Conclusion: The balance board exergame intervention effectively improved foot arch development and enhanced both

static and dynamic balance in children with flat foot deformities compared to the control group.

Keywords: flat foot, static balance, dynamic balance, children, exergame, wobble board.
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Introduction

According to Harris et al., (2004), flat foot is a
pathological condition commonly found in children,
characterised by the loss of the medial arch of the foot,
which causes compression of the subtalar joint and
internal rotation of the tibia. The prevalence of this
condition is quite significant; in Taiwan, it reaches 62.8%
in three-year-old children and 50% in six-year-old children
(Chenetal., 2014). Meanwhile in Surakarta, it is recorded
at 27.5% in children aged 6-12 years (Di et al., 2018) .

Physiologically, flat foot in children is a condition
that will improve with age and usually stops at the age of
10 (Pfeiffer et al., 2014). If this condition persists beyond
the age of 10, it is categorised as pathological flat foot
(Abolarin et al., 2011). Therefore, the age range of 5-9
years is a critical period for assessment and intervention
because it is a transitional phase of loss of foot fat pads
and ossification of the tarsal bones towards the formation
of a permanent arch. During this golden period, the child’s
musculoskeletal system has high plasticity, making it more
responsive to neuromuscular exercises compared to
children over 10 years of age. Early intervention is crucial
to prevent permanent postural compensation and
long-term functional impairments.

The development of the length and width of the foot
itself greatly affects this arch structure, with growth
occurring from ages 3 to 12 in girls and 15 in boys
(Carr et al., 2016). Abnormalities in the structure of the
sole of the foot directly affect human balance. Choi et al.,
(2018) stated that flat foot can cause physical problems
in muscle activation that trigger functional disorders,
including balance disorders, coordination disorders, and
muscle weakness. In line with this, research Wijianto
et al., (2019), shows that forward head posture also has
a risk of balance disorders.

Balance is defined as an individual’s ability to

maintain their body in control of their centre of gravity in
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a certain position (Marin et al., 2021). According to
Wiskerke et al., (2022) , balance is a person’s ability to
maintain their posture and body position with quick
reactions when standing (static balance) or when moving
(dynamic balance). Static balance has a narrow range of
motion without displacement of the body’s centre of
gravity (Fajar & Permana, 2013) and functions to
maintain position so that it does not move or change
(Supriyono, 2015). Integrated physiotherapy exercises
are needed to improve static balance to minimise the risk
of injury, given that there is a significant relationship of
87.04% between flat foot and static balance (Antara et
al., 2017). Research Latifah et al., (2021) also noted this
relationship in 12-year-old children. Meanwhile, dynamic
balance is the ability to maintain balance while moving,
such as running or walking (Amelia et al., 2019). Research
from Awanis et al., (2025) found that the greater the
degree of flat foot, the greater the disturbance in
dynamic balance.

Children’s balance can be optimised through play
therapy. One type of therapy that can be provided is the
wobble board, which serves to improve static balance as
a neuromuscular exercise programme to improve
proprioceptive control and muscle reactions (Silva et al.,
2016). This balance board exercise is considered
effective in improving balance and reducing the risk of
injury (Biosci etal., 2014). On the other hand, exergames
have emerged as an innovation that yields positive results
in children with musculoskeletal problems. One form of
this is a combination of a wobble board with an exergame,
which trains physical activity as well as cognitive and
visual functions (Best, 2013).

Although the use of wobble boards and exergames
has been proven separately to be effective in improving
motor function, there is still limited literature specifically
examining the effectiveness of combining the two
interventions, particularly in children with flat foot in the
critical age range of 5-9 years. Most previous studies

have focused on the use of conventional balance tools or
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digital games independently, without integrating the
cognitive-visual stimulation of exergames with the
physical challenges of wobble boards simultaneously.
Therefore, there is a knowledge gap regarding the extent
to which this combination of exercises can optimise
static and dynamic stability in children who are in the
process of foot arch development.

Based on this gap, this study aims to confirm that
exergame training with a wobble board can have a more
significant positive effect on children’s balance and motor
characteristics. Given the importance of stability
development in early childhood, the application of this
training in children’s sports activities is highly relevant.
Through innovative approaches such as exergames,
children can undergo therapy in a more enjoyable and
less tedious manner. This independent exercise model,
which combines physical and digital aspects, is
expected to be a more applicable and effective option in
supporting children’s growth and development (Demir &
Akin, 2020).

Methods

This study is a pilot study with a randomised
pretest-posttest control group experimental design.
The aim of this study is to evaluate the effectiveness of
exergame training with a wobble board on improving
balance and motor characteristics in children with flat
foot. Participants were recruited through purposive
sampling at the Amanda Gonilan Day Care Centre. The
sample size of 16 children (n=8 per group) was
determined based on the nature of this study as a pilot
study to test the feasibility of the protocol before a
large-scale study. Subject allocation was conducted
randomly using a simple open lottery method by the
researcher immediately after the subjects met the criteria.
The study was conducted at the Fisioner Clinical

Laboratory in November-December 2024.
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Inclusion criteria included: children aged 5-9 years;
flat foot arch status <31°; cooperative; good general
condition without injury; low balance score; and written
parental consent. Exclusion criteria included: failure to
complete the 4-week programme; withdrawal; injury
during training; or non-compliance with procedures.

Measurements were performed by trained
examiners. Flatfoot status was measured using Clarke’s
angle through manual footprint (ICC = 0.997) (Hegazy et
al., 2022). Static balance was measured using the
‘Standing Stork Test’ (seconds) (ICC = 0.89) (Hammami
et al., 2016), and dynamic balance using the ‘Star
Excursion Balance Test’ (SEBT) (cm) (ICC = 0.90) (Ng et
al., 2018). Each test was conducted three times, and the
average value was recorded to ensure data reliability.

In the treatment group, subjects performed
exercises on a wobble board integrated with an exergame
screen. The exercises were performed three times a week
for four weeks with an intensity of two minutes per set
(five sets) and a one-minute rest between sets (Ayu
Wulandari et al., 2016). The control group received a
structured educational intervention (30 minutes) using a
booklet on flat foot management and footwear selection
advice, accompanied by monitoring of daily activities
through a logbook to control for bias.

Data analysis was performed using SPSS.
Demographic variables (gender, age, body mass index,
leg length) were analysed to ensure baseline equivalence
between groups. Normality was tested using Shapiro-Wilk
and homogeneity using Levene’s Test. Differences within
groups were tested using Wilcoxon, while differences
between groups were tested using Mann-Whitney. This
study has received ethical approval from the Faculty of
Health Sciences, Muhammadiyah University Surakarta,
No. 726/KEPK-FIK/XI1/2024.
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Results

The subjects in this study were sixteen children aged
5-9 years from the Amanda Gonilan TPA. The sample
was divided into two groups: the treatment group, which

was given wobble board exergame training, and the

Table 1 Subject Characteristics

control group, which was given education to students and
their guardians. The characteristics of the subjects
and the results of the data analysis are presented in the

following table:

Subject Characteristics n % Mean + SD
Gender
Boy 8 50
Girl 8 50
Age 7,56+1,29
6 years old 6 37,5
7 years old 1 6,25
8 years old 4 25
9 years old 5 31,25
BMI 17,14 £ 1,16
Normal 12 75
Overweight 4 25
Leg Length (True Length)
Right 62,64 + 7,80
Left 62,50 £ 7,78

Based on Table 1, the characteristics of the research
subjects show that: (1) the subjects consisted of eight
males (50%) and eight females (50%); (2) the average
age was 7.5 + 1.29 years with a range of 6 to 9 years;
(3) twelve children (75%) had a normal BMI and four

children (25%) were overweight with an average of
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17.14 + 1.16; (4) the average length of the right leg was
62.64 + 7.80 cm and the left leg was 62.50 £ 7.78 cm.
Statistical analysis showed no significant differences in
baseline characteristics between groups (p > 0.05), so
both groups were considered equivalent before the

intervention.
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Table 2 Effect and Difference Table

Wilcoxon Signed  Mann-Whitney

Pre-test Post-test
Variable Group Rank Test U Test
Mean = SD p-value
Treatment 8,38 + 5,07 13,38 £ 5,40 0,002
Flat Foot (degree) 0,528
Control 8,13 + 4,67 11,50 + 6,16 0,011
Treatment 4,33 +0,85 13,24 + 2,35 < 0,001
Static Balance (second) < 0,001
Control 5,29 + 1,51 4,63 +1,47 0,151
Treatment 43,49 + 10,45 48,42 + 10,33 < 0,001
Dynamic Balance (cm) 0,241
41,63 + 10,13 42,06 + 10,45 0,084
Discussion

Based on Table 2 regarding the effect of intervention

using the Wilcoxon Signed Rank Test and the difference

between groups using the Mann-Whitney U Test, the This study confirms that wobble board-based

results varied across the three research variables. In terms
of flat foot degree, a significant increase was found in
both the treatment group (p = 0.002) and the control group
(p = 0.011), but statistically there was no significant
difference in effectiveness between the two groups
(p = 0.528). Meanwhile, in the static balance variable,
the treatment group showed a very significant increase
(p < 0.001), while the control group did not experience
significant changes (p = 0.151). The difference test
confirmed a very significant difference in effect between
the two groups (p < 0.001), indicating the superiority of
exergame training. Finally, in terms of dynamic balance,
only the treatment group experienced a significant
improvement (p < 0.001), while the control group showed
no significant effect (p = 0.084). However, the difference
in dynamic balance improvement between the treatment
and control groups was not statistically significant
(p = 0.241).
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exergame interventions provide neurocognitive and
physical stimulation that significantly improves postural
control in children with flat foot. The results show that the
improvement in static balance in the treatment group was
significantly greater than in the control group (p < 0.001).
This is a logical consequence of the intense visual and
proprioceptive feedback mechanisms during the game.
In line with the theory of high plasticity in children aged
5-9 years, the dynamic challenges of the wobble board
integrated with exergames force the central nervous
system to make continuous micro-postural adjustments
(Salam, 2022). This process reactivates the stabilising
muscles of the foot that are often inactive in people with
flat foot, such as the posterior tibialis muscle, in order to
maintain the centre of gravity above an unstable base of
support. These findings are consistent with the statement
by Choi et al., (2018) that flat foot trigger muscle activation
problems that interfere with balance, and reinforce the
findings of Latifah et al., (2021) regarding the close
relationship between flat foot structure and static stability.

Regarding dynamic balance, a significant
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improvement occurred internally in the treatment group
(p < 0.001), but statistically no significant difference in
effect was found between groups (p = 0.241). These
findings are rooted in the principle of specificity of
exercise. The wobble board protocol in this study
predominantly trained stability in a standing position in
response to visual stimulation on a screen. Meanwhile,
dynamic balance requires broader coordination between
the core muscles and lower extremities during aggressive
body mass shifts. Therefore, although this intervention
was effective in improving individuals’ motor control,
functional adaptation to more complex dynamic
movements requires a training duration exceeding four
weeks and the integration of locomotor skills. This explains
why dynamic balance disorders in people with flat foot
tend to be more persistent and require a more
comprehensive training approach.

The improvement in flat foot degree (Clarke’s angle)
that occurred in both groups (p = 0.528) proves that
intervention during the golden period of tarsal bone
ossification is highly responsive to various forms of
stimulus. Given that the prevalence of flat foot in
Surakarta reaches 27.5% in school-aged children (Di
et al., 2018). This finding has great clinical significance.
In the control group, education on the proper use of
footwear directly reduced subtalar joint compression
and excessive mechanical pressure on the medial arch.
On the other hand, the treatment group experienced
improvement through the reactivation of intrinsic foot
muscles such as the m. flexor digitorum longus and m.
lumbricales (Zaidah, 2019). The absence of differences
between groups indicates that anatomical structural
changes in the foot arch require prolonged mechanical
loading to show anatomically contrasting differences
compared to the results of behavioural modifications in
footwear use.

Overall, the integration of cognitive and visual
aspects in exergames overcomes the limitations of

conventional exercise. As stated by John (2013),
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this combination creates a therapeutic environment
that forces children to engage actively both physically
and mentally, which has been proven to yield positive
results for musculoskeletal problems. The improvement
in joint stabilisation ability in this study is supported by
the findings Demir & Akin, (2020) that exercises with a
wobble board at school can significantly improve body
stability. Thus, exergames have been proven to be an
effective functional therapy tool to support children’s
musculoskeletal growth and development during the

transition period of permanent foot arch formation.

Conclusion

Based on the results of the study, it was concluded
that sixteen children were divided into two groups,
each consisting of eight children. Of the sixteen children
with flat foot and balance disorders, it was found that
there was an effect on the treatment group after being
given balance training games (wobble board exergames)
with an increase in flat foot and dynamic balance in
children, although the difference was not significant. In
terms of static balance in the treatment group, there was
an effect after the balance game intervention, and
the difference in effect was significant.

This study has several limitations that need to be
considered. First, the small sample size (n = 16) limits
the generalisation of the findings to a wider population.
Second, the four-week intervention period was not long
enough to produce contrasting anatomical structural
differences between groups in terms of the degree of
flat foot. Furthermore, this study did not include long-term
follow-up to evaluate the retention of balance abilities
after the programme ended. Finally, the potential for
measurement bias remains due to the open allocation
procedure. Future studies are recommended to involve
larger samples, longer intervention durations, and the

application of blinded-assessment methods.
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Introduction

Pregnancy is a vulnerable and risky time.
Maintaining maternal well-being during pregnancy is one
of the global agendas in one of the Sustainable
Development Goals (World Health Organization, 2025).
According to WHO, obesity is a complex chronic disease
characterized by excessive body fat that interferes with
health. Obesity in pregnant women has been associated
with adverse outcomes, including recurrent miscarriage,
gestational diabetes, impaired fetal growth, and poor
obstetric outcomes (Thanoon et al., 2015).

Obesity in pregnant women may be attributable to
various factors, including inadequate food availability,
inactivity, and suboptimal environmental conditions (World
Health Organization, n.d.-a). Physical activity is proven to
help individuals maintain an ideal body weight. Globally,
only 30% of adults engage in active physical activity as
recommended (World Health Organization, n.d.-b).
Globally, itis estimated that by 2030 there will be a 23.3%
increase in the number of obese pregnant women (Kent
et al., 2024). And it is known that the global prevalence
of miscarriage is estimated to be around 15% of all known
pregnancies, with approximately 23 million miscarriages

occurring each year worldwide (Al-Alami et al., 2024).
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This review summarizes physical activities studied
over the past decade regarding obesity in pregnant
women worldwide, as the researcher’s search has not
found a summary or scoping review of physical activities
that pregnant women with obesity can perform. Therefore,
this review aims to describe interventions on physical
activity for obese pregnant women that can be done

during pregnancy.

Methods

This research utilizes a scoping review methodology.
Such a methodology is concerned with exploring the
evidence related to physical activity interventions for
pregnant mothers with obesity. This review will map the
interventions documented in the extant literature (Mak &
Thomas, 2022). This review was also conducted using

the PRISMA-ScR 2018 checklist.

Identifying Relevant Studies
The inclusion criteria applied in this study are as
follows: literature published between 2015 and 2025,

original research, peer-reviewed journal articles,
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open-access articles, literature with pregnant women
participants, and literature on intervention programs for
pregnant mothers with obesity. The 10-year time limit was
implemented to ensure alignment with contemporary
physical activity guidelines, the latest intervention
approaches, and to prioritize novelty. The exclusion
criteria for this study are as follows: literature published
before 2015, review articles, literature with participants,
namely husbands or families of pregnant women, articles
that cannot be accessed in full, and articles from journals

without review team.

Keywords were determined based on the PICO
acronym (McKenzie et al., 2024). The keyword used to
identify the appropriate literature was to use the MeSH
term [Pregnancy or “Pregnant Women”], “Maternal
Behavior”, “Obesity”, and “Exercise”. Literature is
collected using databases and search engines from
Scopus, PubMed, and Cambridge Core. The search and
collection of related articles was conducted on July 26,
2025, using Mendeley as a platform to screen articles.

The article search strategy is listed in Table 1. Every
time data is collected using a database system, the

available limit or filter tools are used.

Table 1 Search Strategy

Search Terms

Articles Obtained

Cambridge Core

Keyword:

AND exercise
Scopus
Keyword:

AND exercise
PubMed
Keyword:

AND exercise
Total Articles

[pregnancy OR “pregnant women”] AND “maternal behavior” AND obesity 181

[pregnancy OR “pregnant women”] AND “maternal behavior” AND obesity 47

[pregnancy OR “pregnant women”] AND “maternal behavior” AND obesity 5

233

Selecting Studies
Each stage of the review process for selecting evidence
sources was conducted manually and independently by
the lead author. The document screening process was
conducted using the Mendeley application. The screening

process is delineated in Figure 2.
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The researcher manually added three additional
articles to the secondary search by adjusting the
predetermined criteria. The additions were made because
the researcher found very few sources that could be used

as review material after selecting the articles.
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Figure 1 Flow chart for identifying eligible studies

Mapping Data

Data identified as reviews will be categorized by
article content. The findings will include the authors’
details, including the citation number, the study origin,

the methodology/methods, and the results.

Application of Model's Health Belief Theory to
Breastfeeding Preparation

The extraction of review articles was guided by the
Health Belief Model (HBM), a conceptual framework for
understanding preventive health behaviors. This review
aimed to enhance the understanding of preventive
breastfeeding behaviors among pregnant women. The

HBM comprised six key cognitive constructs influencing
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behavior: perceived susceptibility, perceived severity,
perceived benefits, perceived barriers, self-efficacy, and
cues to action. In addition, health knowledge and
behavior were considered as model inputs and outcomes
(Alyafei & Easton-Carr, 2025).

Results and discussion

A total of 233 articles were retrieved from three
databases using specific keywords and filtering tools.
This process yielded four articles that addressed the issue
of physical activity for pregnant mothers with obesity.
The following table illustrates the articles that satisfied the

criteria for this review. The following table provides a com-
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prehensive overview of the physical activities that
were either suggested or tested in the study. The table
includes detailed information on the study’s geographic

area, target group, methodology, and key findings.

The articles reviewed were published from 2015 to
2022, and one employed qualitative methods, while three
used quantitative methods. The total number of

participants in this review is 439 mothers. The research

Table 2 Description of Articles Included in Review

was conducted in the United States, Sweden, and the
United Kingdom. A total of four articles were selected for
the final review, generated through screening against
predetermined inclusion and exclusion criteria. The results
of the review of the physical activities for pregnant
mothers with obesity, as presented in each article, are
enumerated in Table 2. The subsequent review will be
meticulously detailed in accordance with the preceding
HBM theory.

Reference, Study Setting Aim

Study Design, Data Collection, Result, Physical Activity

Sample Data

Physical Activity in Pregnant Women with Class Il Obesity: A Qualitative Exploration of Attitudes and Behaviours

(Denison et al., 2015) To explore the barriers and
United Kingdom,

August 2012 — August 2013

facilitators to physical activity
and lifestyle interventions in
pregnant women with Class Il

obesity
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Qualitative Semi structured, Walk

in-depth interview 13 pregnants a. Frequency: everyday
mother with Class Il obesity b. Duration: 15 minutes
c. Type: Walk around/in the
house
d. Volume: 10.000 steps
Facilitators
a. Kept the body active
b. Exercised
Barriers
a. Feared harming the
fetuswhile walking on the
treadmill
b. Was unable to afford
a gym subscription as an
unemployed mothers
Lifestyle advice
a. Joined a forum for obese
pregnant women
b. Used pedometer
c. Swam with others and not

alone

PAK)




Reference, Study Setting

Aim

Study Design, Data Collection,

Sample Data

Result, Physical Activity

Physical Activity During Pregnancy and Association with Changes in Fat Mass and Adipokines in Women of Normal-Weight or with

Obesity

(Andersson-Hall et al., 2021)
Sweden, April 2009 — October
2019

To assess physical activity
levels in pregnant women of
normal-weight (NW) or with
obesity (OB), and to determine
the relation with changes in fat

mass and adipokines.

Case-contol, quantitative
Interviewed questionarie
186 pregnant women (136

normal weight, 50 obesity)

Walk

Type: walking indoor/outdoor,
pregnancy water movement
classes (walking)

Aerobic

Type: tennis, jogging, treadmill,
swimming, biking, football,
fitness classes focusing on
aerobic exercise

Resistance

Type: weight lifting or

bodyweight resistance training

Result: exercise in pregnant
women with normal weight
resulted in a greater increase
in sOB-R, a smaller decrease in
fat mass, increased leptin, and

lower weight gain.

Influence of Prenatal Exercise on The Relationship Between Maternal Overweight and Obesity and Select Delivery Outcomes

(McDonald et al., 2022)
United States, 2019
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To assess the influence of

antenatal exercise on the asso-

ciation between maternal BMI,
cesarean birth, preterm birth,

and neonatal birth weight.
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Case control, quantitative
Exercise intervention trial that
focused on determining the
influence of different modes
of maternal exercise during
pregnancy on neonatal health
outcomes 192 obese women,
moderate-intensity exercise
(n = 131) and non-exercising

control (n =61)

Physical Activity

a. Frequency: 3 times/week

b. Duration: 50 minutes

c. Intencity: moderate

d. Type: Aerobic
(treadmill, elliptical,
recumbent bicycle, rower,
stair-stepping equipment)
or Resistance (cybex
machines, dumbbells,
resistance bands, exercise
balls, benches, mats)

e. Volume: 2 - 3 sets of 15
repetition of resistance

training group

Result: The use of OWOB exer-
cise routines has been shown
to reduce the relative risk of

cesarean delivery.
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Reference, Study Setting Aim

Study Design, Data Collection,

Sample Data

Result, Physical Activity

Impact of Physical Activity during Pregnancy on Obstetric Outcomes in Obese Women

(Tinius et al., 2017) To determine the influence of
United States,

May 2009 — May 2014

self-reported physical activity
levels on obstetric outcomes in

pregnant obese women.

Quantitative Retrospective
chart review 48 active obese
women and 48 inactive obese

women (N=96)

Physical Activity
a. Frequency: everyweek
b. Duration: 150 minutes

c. Type: structured/planned

physical activity

Result: Obese women who
were active during pregnancy
spent less total time in labor
and were less likely to request

an epidural.

Light activity

This review determined that obese pregnant women
should engage in physical activity during pregnancy.
It is recommended that mothers initiate physical activity
by rising from their seats and continuing to move (Denison
etal., 2015). A sedentary lifestyle is often associated with
obesity and health problems because individuals engage
in minimal movement or physical activity (World Health
Organization, 2020). A study found that obese pregnant
women performed light activities like breathing or
stretching, motivated by concern for fetal health and
support from others. (Hsiung et al., 2021). The HBM
theory posits that mothers’ convictions in the efficacy of
physical activity, as evidenced by their prior success,
bolster their self-efficacy in such activities (Alyafei &
Easton-Carr, 2025). Nonetheless, several studies have
yielded inconclusive results regarding the impact of
physical activity during pregnancy on birth outcomes
(Séepanovié & Hrvatin, 2020).

Light activity
This review determined that obese pregnant women
should engage in physical activity during pregnancy.

It is recommended that mothers initiate physical
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activity by rising from their seats and continuing to move
(Denison et al., 2015). A sedentary lifestyle is often
associated with obesity and health problems because
individuals engage in minimal movement or physical
activity (World Health Organization, 2020). A study found
that obese pregnant women performed light activities like
breathing or stretching, motivated by concern for fetal
health and support from others. (Hsiung et al., 2021). The
HBM theory posits that mothers’ convictions in the
efficacy of physical activity, as evidenced by their prior
success, bolster their self-efficacy in such activities
(Alyafei & Easton-Carr, 2025). Nonetheless, several
studies have yielded inconclusive results regarding the
impact of physical activity during pregnancy on birth

outcomes (Séepanovié & Hrvatin, 2020).

Life style advice

Facilitators

Mothers are advised to join communities of pregnant
women with obesity to find physical activity suggestions
(Denison et al., 2015). A study found that peer support
groups for pregnant women with obesity increased
mothers’ self-efficacy by sharing experiences and

concerns about weight during pregnancy (Hsiung et al.,
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2021). This finding aligned with HBM theory, which
demonstrated a relationship between maternal
self-efficacy and behavioral changes in mothers (Alyafei
& Easton-Carr, 2025).

Barriers

It has been documented that expectant mothers
often experience trepidation when it comes to engaging
in physical activity on treadmill, as they are concerned
about the potential impact on the developing fetus.
The financial constraints faced by unemployed expectant
mothers often hinder their ability to afford gym
memberships (Denison et al., 2015). A study revealed
thatin certain Taiwanese cultures, expectant mothers are
counseled to maintain sedentary habits during
pregnancy. This notion is rooted in traditional proverbs
and is regarded as a request from respected elders
(Hsiung et al., 2021). A study found that financial
constraints and dependence on husbands limit mothers’
access to fitness centers requiring paid subscriptions
(Mehrabi et al., 2021). According to the HBM theory,
pregnant women with obesity perceive these obstacles
as barriers (Alyafei & Easton-Carr, 2025). Some obstacles
related to pregnancy and obesity for pregnant women
can be overcome with free education and assistance from
health service providers (Mehrabi et al., 2021).

Pregnant women with obesity were considered
suitable to engage in light physical activities, such as
walking and water-based exercises, including swimming.
Exercise consistency was identified as critical factor for

achieving beneficial outcomes. High-intensity or
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progressively increased physical activity was
recommended to be performed under professional
supervision, particularly among pregnant women with
obesity. This review was consistent with existing
recommendations regarding the minimum weekly duration
of physical activity. However, despite providing several
recommendations for physical activity in pregnant women
with obesity, exploratory research in this area remained

limited.

Limitations

The authors concede that the review is not without
its flaws and is subject to certain limitations. The
screening procedure was executed manually, and it was
complex. Itis acknowledged that the scope of this review
is limited in its coverage of physical activities, owing to
factors such as bias, constraints, age restrictions,
publication year, and the database sources of the includ-

ed articles.

Implications For Research/
Policy

This review determined that obese pregnant women
are capable of partaking in a range of activities, from light
to intense, including walking, fitness classes, and water
exercises. The promotion of behavioral change depends
on motivation, self-efficacy, social support, and healthcare

guidance.
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Abstract

Background: Exercise or physical activity is one of the main pillars in the management of diabetes mellitus, alongside
dietary regulation, education, and pharmacological therapy. In patients with diabetes mellitus, particularly type 2,
exercise plays a crucial role in lowering blood glucose levels, increasing insulin sensitivity, and improving overall body
metabolism. Physical activities, such as gymnastics, can enhance glucose utilization by active muscles, increase the
number of active insulin receptors, and significantly help reduce blood sugar

levels in people with diabetes.

Methods: This study employed a scoping review method, in which an initial search identified approximately 200 relevant

articles. After applying inclusion and exclusion criteria, a total of 12 articles were selected for final analysis.

Results: this research found that about 12 articles stated that there were significant results about the impact of
gymnastics as a physical activity to reduce insulin resistance and lower glucose levels. The reviewed literature
consistently demonstrates that regular physical exercise plays a critical role in improving glycaemic control, lipid profiles,
and overall metabolic health in patients with diabetes mellitus—including both type 2 and gestational diabetes.
Across randomized controlled trials, quasi-experimental studies, and population analyses, exercise interventions such
as aerobic training, resistance training, Pilates, yoga-based rehabilitation, and structured gymnastics significantly reduce
fasting and postprandial glucose levels, enhance insulin sensitivity, and lower HbA1c values. For gestational diabetes,
moderate-intensity exercise programs—such as the Gymnastics for Pregnant Women model—proved safe and effective

in maintaining normoglycemia during pregnancy and postpartum without adverse maternal or neonatal outcomes
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Conclusions: Collectively, the evidence supports exercise as an essential, safe, and non-pharmacological therapy

for diabetes prevention and management. Regular moderate-intensity physical activity—tailored to patient

capacity—enhances glucose homeostasis, mitigates cardiovascular risk, promotes psychological well-being, and

prevents diabetes-related complications. Integration of structured exercise programs into clinical practice, particularly

physiotherapy and patient education, is strongly recommended to optimize diabetes care outcomes.

Keywords: exercise, physical activity, HbA1c, Glycemic Index, Diabetic Mellitus

Introduction

A dramatic rise in sedentary lifestyles marks the
modern era. A meta-analysis in East and Southeast Asia
(3.5 million participants) found a GDM prevalence of
approximately 10% (95% CIl 6.5-15.7), with substantial
variation between countries. A scoping review focusing
specifically on Southeast Asia reported very high GDM
rates: Thailand 24.7%, Singapore 23.5%, Malaysia 22.5%,
and Vietnam 21.3%, according to IDF 2019.

People now spend a significant portion of their day
engaged in low-energy activities such as sitting at desks,
using computers, watching television, and commuting by
car, with adults in some countries averaging over 7-8
hours of sedentary time daily. One of the effects is the
increasing number of NCDs (Non-Communicable
Diseases). In 2024, the prevalence of diabetes (DM) in
Indonesia was estimated to reach 11.3%, based on
age-adjusted data from the International Diabetes
Federation (IDF). This corresponds to approximately 20.43
million people living with diabetes, a figure higher than
the Southeast Asia regional average of 10.8%. Most of
the patients diagnosed with type 2 DM are influenced by
lifestyle.

220

Physical activities, such as gymnastics, can
significantly help reduce blood sugar levels in people with
diabetes. During exercise, the body’s muscles contract
and require energy, so glucose in the blood is taken up
and used as an energy source. This process not only
directly increases glucose uptake by the muscles but
also enhances muscle cell sensitivity to insulin, allowing
glucose to enter the cells more easily and thereby
lowering blood glucose levels. In addition, regular
aerobic exercise, such as three times per week, has been
shown to significantly reduce fasting blood glucose and
HbA1c levels in patients with type 2 diabetes. Exercise
also increases the number of glucose transporters
(GLUT4) on the surface of muscle cells, accelerating
glucose absorption from the blood. Therefore, exercise,
as a form of structured physical activity, is highly
recommended as an adjunct therapy to help control blood
glucose levels in patients with diabetes.

By knowing the increasing number of burdens in
NCD patients, especially diabetic mellitus, and the
importance of physical activity for them, the writer needs
to analyse the impact of physical activity on diabetic

mellitus patients.
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Methods

This study used a scoping review method, in which an
initial search identified approximately 200 relevant
articles. After applying inclusion and exclusion criteria, a

total of 12 articles were selected for final analysis.

[ Identification of studies via databases and registers ]

£ Records identified Records removed
g through searching before screening:
o= of databases: 1077 Duplicate
e records
o =
=}
= 422)
v Removed for
other reasons
Records (0=205)
screened
(n=450)
Records excluded
i (n = 250)
Records sought
for retrieval Reports not retrieved
2 || @=200 @=122)
o
Al
23
]
Reports excluded:
Non-experimental
Full text assessed
for eligibility study (20), abstract
@="178) only (20), nota
research finding
(26)
A
2 Studies included in the
= review
e @=12)
L)

Figure 1 Preferred Reporting Items for Systematic
Reviews and Meta-Analyses extension for Scoping
Reviews (PRISMA-ScR)
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The scoping review was conducted in accordance
with the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses extension for Scoping
Reviews (PRISMA-ScR). A total of 1,077 records were
identified through database and registry searching.
Before screening, 422 duplicate records were removed,
along with 205 records excluded for other reasons.
The remaining 450 records underwent title and abstract
screening, during which 250 records were excluded.

The search used a combination of controlled
vocabulary and free-text terms related to the core

concepts of the review, including keywords such as

[T] ” o

“Type Il diabetes mellitus,” “physical activity,” “exercise,”
“cardiovascular complications”, and “glycaemic index”
along with appropriate Boolean operators (AND/OR).
The search engine which were used in this paper
included Elsevier, EBSCO Host, and PubMed.
Following the screening phase, 200 records were
sought for retrieval, of which 122 reports could not be
retrieved. The full texts of 78 articles were assessed for
eligibility. Of these, 66 reports were excluded for the
following reasons: non-experimental study design
(n = 20) this criterion was selected before enhancing the
clarity of causal relationships, abstract-only publications
(n = 20), and studies not reporting outcomes relevant to
the review objectives (n = 26). Ultimately, 12 studies
met the inclusion criteria and were included in the final

scoping review.

Results and discussion

Across the three studies, the most prominent finding
is that regular, moderate physical activity significantly
enhances glucose metabolism and lowers blood glucose
levels in individuals with diabetes. Structured exercise
programs, particularly those combining aerobic and
resistance elements, were found to reduce fasting
glucose, postprandial glucose, and HbA1c levels,

thereby improving insulin sensitivity and reducing the
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need for medication. In patients with type 2 diabetes,
mild-to-moderate exercise intensity and limited sedentary
time were most effective in improving metabolic markers,
while yoga-based and kinesiotherapy programs also led
to stable glycaemic compensation and better
psycho-emotional aspects.

Across all reviewed studies, the key finding
emphasizes that structured physical activity plays a
crucial role in improving glycaemic control and reducing
blood glucose levels in individuals with diabetes. Regular
moderate-intensity exercise, such as diabetes

gymnastics, Pilates, or routine aerobic activities,

In cases of gestational diabetes, participation in the
Gymnastics for Pregnant Women program effectively
improved two-hour postprandial glucose and oral glucose
tolerance test results without adverse effects.
Among adults with type 2 diabetes, Pilates programs
demonstrated a significant mean reduction in blood
glucose (—4.06 mg/dL) alongside improvements in
strength, balance, and flexibility. Similarly,
community-based diabetes exercise interventions
significantly lowered average glucose levels (p = 0.001),
while higher levels of physical activity were strongly

associated with reduced blood glucose (p < 0.001).

consistently enhances insulin sensitivity, promotes
glucose uptake by muscles, and decreases both fasting

and postprandial glucose levels.

Table 1 Results

Title Author(s) Year

Association Between

Method Results

Carlos Llamas-Saez; 2025 Cross-sectional case—control Individuals with diabetes showed

Physical Activity and Rodrigo Jiménez-Garcia; study using data from the 2020 | higher adherence to nutritional
recommendations than controls
(6.19 vs 5.30; p < 0.001).

However, 88.6% reported

Adherence to Nutritional Luyi Zeng-Zhang; José European Health Survey in
Spain (EESE). Self-reported
diabetes and physical activity
(PA). 2,053 matched pairs

(diabetes vs non-diabetes)

Recommendations in J. Zamorano-Leon; et al.
Individuals with
Diabetes: Analysis of sedentary/low PA. Moderate/
Self-Reported Data from
the 2020 European Health

Survey in Spain

high PA was associated with
matched by age, sex, and better dietary adherence (OR
1.991; 95% ClI: 1.201-3.146).

Female sex and older age were

region. Food frequency

questionnaire used to assess
dietary adherence. PA positively associated with better
categorized as sedentary/low adherence.

vs moderate/high.

A Pilates Exercise Program | Beatriz Ruiz-Ariza et al 2022 | Randomized controlled trial Pilates combined with

as an Adjunct to comparing Pilates exercise conventional therapy significanly

Conventional Therapy plus standard care vs standard | improved glycemic control

in Patients with Type 2 care alone in patients with (reduced HbA1c and fasting

Diabetes T2DM. Intervention lasted glucose), improved flexibility and
several weeks with supervised | core strength, and reduced BMI
sessions. Outcomes: HbA1c, compared to control.

BMI, fasting glucose, physical | Demonstrates benefit of
fitness. structured low-moderate
intensity exercise.
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Title Author(s) Year Method Results
Physical Activity and Blood | Dovon A, Dobroiselski 2021 Observational cross-sectional Higher physical activity levels
Pressure in Patients with etal study assessing association were significantly associated
Type 2 Diabetes between PA level and blood with lower systolic and diastolic
pressure in T2DM patients. PA | blood pressure. Active
assessed via questionnaire; BP | individuals showed better
measured clinically. cardiovascular risk profiles
compared to sedentary
participants.
Association Between G Vonlanthen et al 2022 | Analytical cross-sectional Moderate-to-high PA was
Physical Activity and study evaluating PA levels and | associated with significantly
Glycemic Control in Type 2 HbA1c values among adults lower HbA1c levels. Sedentary
Diabetes with T2DM. behavior correlated with poor
glycemic control. Highlights
importance of regular exercise in
metabolic management.
Effect of Physical Activity Ying Jin et al 2021 Cross-sectional study using Patients engaging in
on Quality of Life in Type 2 standardized QoL question- regular physical activity reported
Diabetes Patients naire (e.g., SF-36) and PA significantly higher quality of life
assessment tools. scores in physical and mental
domains compared to inactive
individuals.
Community-Based Ronald et al 2020 | Community intervention study Community-based exercise
Physical Activity assessing structured PA programs improved glycemic
Intervention in Diabetes program in adults with T2DM. control, reduced BMI, and
Management Pre—post evaluation design. increased adherence to lifestyle
modification. Demonstrates
feasibility of population-level PA
interventions.
Physical Exercise Yuliya Kalmykova; 2018 | Experimental clinical study Significant reduction in fasting

Application for the
Correction of Carbohydrate

Metabolism in Diabetes

Sergey Kalmykov 2024

(pre—post design). 40 women
with T2DM divided into main
(n=20) and control (n=20).

glucose (8.85 = 5.98 mmol/L,
p<0.001), postprandial
glucose (11.47 = 7.68 mmol/L,

Mellitus Intervention: comprehensive p<0.001), and HbA1c

physical rehabilitation program | improvement in intervention
(kinesiotherapy with yoga group compared to control.
asanas + breathing exercises Demonstrated stable
+ diet + metformin). Control: compensation of carbohydrate
standard therapeutic metabolism.
gymnastics (Popov method).
Duration: 4 months.
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Title Author(s) Year Method Results
Relationship of the Jie Li, Ertao Zhang, Zhao | 2025 | Studi retrospektif pada 1.892 Aktivitas fisik intensitas ringan
intensity of physical Dong, Yan Liu pasien DM tipe 2 dan waktu duduk =30 jam/minggu
performance and seden- menggunakan data database berhubungan dengan kadar
tary time with uric acid MMC dan analisis regresi asam urat lebih rendah pada
in patients with type 2 pasien DM tipe 2.
diabetes
Effectiveness of Physical Kengo Taketani, Takuo 2025 | Studi kasus dengan intervensi | Aktivitas fisik berbasis
Activity Support Combined | Nomura, Tetsuji Okawa aktivitas fisik dan pemantauan | pemantauan CGM meningkatkan
With Continuous Glucose glukosa kontinu kontrol glukosa dan aktivitas
Monitoring by a Physical harian pasien diabetes.
Therapist in Preconception
Care for a Woman With
Type 2 Diabetes Mellitus:

A Case Study

Effects of an (Data penulis pada file 2024 Randomized Controlled Program latihan fisik
exercise-based program RCT) Trial (program latihan fisik vs memperbaiki kontrol gula

on neutrophil-lymphocyte kontrol) darah dan menurunkan indikator
ratio and glycemic inflamasi dibanding kelompok
control in individuals with kontrol.

young-onset diabetes: a

randomized controlled trial

Effectiveness of structured | Samphat Kumar et al 2024 RCT in 160 participants aged Significant differences have

exercise program on
insulin resistance and
quality of life in type

2 diabetes

mellitus—A randomized

controlled trial

between 30-65 years with Type

2 diabetes mellitus.

been observed in Homeostasis
model assessment for insulin
resistance (Homa-IR) (F (1, 144)
=89.29, p < 0.001); Fasting
insulin (F1) (F (1, 144) = 129.10,
p < 0.001); Fasting blood sugar
(FBS) (F (1, 144) = 12.193,

p< 0.001); Post prandial blood
sugar (PPBS) (F (1, 144) =
53.015, p< 0.001); glycated
haemoglobin (HbA1c) (F (1,144)
=80.050, p < 0.001);
WHOQOL-Physical health

(F (1, 144) = 20.008, p< 0.001),
Psychological (F (1, 144) =
77.984, p< 0.001), Social
relationship (F (1, 144) = 44.866,
p<0.001); Environmental

(F (1, 144) = 69.974, p< 0.001);
Six minute walk test (BMWT)

(F (1,144) = 84.135, p< 0.001) in
the study group when compared
with the control group from

baseline to 12th week.
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Title Author(s) Year

Comparative effects of Samphat Kumar et al 2025
combined aerobic and
resistance training versus
high-intensity interval
training on insulin
resistance, glycaemic
control, body composition
and quality of life in type 2
diabetes: A 12-week

randomised controlled trial

Method

A single-centre, randomised
controlled trial involving 90
participants with T2DM (aged
30-65 years), allocated to A +

R, HIIT, or control groups.

Results

Compared with the control
group, both HIIT and combined
aerobic plus resistance training
(A+R) significantly improved

metabolic health and physical

outcomes. Both interventions
reduced fasting glucose, HbA1c,
and fasting insulin, while A+R
also significantly improved
insulin resistance (HOMA-IR).
Functional capacity increased
markedly in both groups, along
with improvements in body
composition, including increased
muscle mass and reductions

in subcutaneous and visceral

fat. Quality of life also improved
across multiple domains.
Overall, both exercise programs

produced substantial health

benefits compared to control.

The most prominent finding is that regular, moderate
physical activity significantly enhances glucose
metabolism and lowers blood glucose levels in individuals
with diabetes. Structured exercise programs, particularly
those combining aerobic and resistance elements, were
found to reduce fasting glucose, postprandial glucose,
and HbA1c levels, thereby improving insulin sensitivity
and reducing the need for medication. In patients with
type 2 diabetes, mild-to-moderate exercise intensity and
limited sedentary time were most effective in improving
metabolic markers, while yoga-based and kinesiotherapy
programs also led to stable glycaemic compensation and
better psycho-emotional aspects.

The studies summarized in the table consistently
demonstrate that physical activity plays a significant role
in improving health outcomes among patients with type

2 diabetes mellitus (T2DM). Several studies report that
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structured exercise interventions lead to improvements
in glycemic control, physical fitness, and overall
metabolic health.

One study showed that patients receiving
supervised exercise in addition to standard care achieved
better glycemic control, reduced HbA1c and fasting
glucose levels, improved flexibility and core strength,
and reduced body mass index compared with those
receiving standard care alone. Observational studies
further indicate that higher levels of physical activity
are associated with lower systolic and diastolic blood
pressure, suggesting better cardiovascular risk profiles
among physically active individuals.

Additional cross-sectional research found that
moderate-to-high levels of physical activity were linked to
lower HbA1c values, whereas sedentary behavior was

associated with poorer glycemic control. This highlights
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the importance of regular exercise in metabolic
management for individuals with T2DM. Moreover, studies
evaluating quality of life reported that patients who
engaged in regular physical activity experienced
significantly better physical and mental health outcomes
compared with inactive individuals.

Community-based intervention programs also
demonstrated positive effects, including improved
glycemic control, reduced BMI, and enhanced adherence
to healthy lifestyle modifications, indicating that physical
activity programs can be effective at the population level.
Furthermore, clinical experimental studies reported
significant reductions in fasting and postprandial glucose
levels following structured exercise interventions.

Across all reviewed studies, the key finding
emphasizes that structured physical activity plays a
crucial role in improving glycaemic control and reducing
blood glucose levels in individuals with diabetes. Regular
moderate-intensity exercise, such as diabetes gymnastics,
Pilates, or routine aerobic activities, consistently
enhances insulin sensitivity, promotes glucose uptake by
muscles, and decreases both fasting and postprandial
glucose levels. Most studies indicate that physical
activity plays an important role in improving metabolic
conditions and the health of patients with diabetes,
particularly type 2 diabetes mellitus. Research by Li et al.
(2025) showed that light-intensity physical activity and
reduced sitting time are associated with lower uric acid
levels in patients with diabetes. Furthermore, a case study
by Taketani et al. (2025) demonstrated that physical
activity support combined with continuous glucose
monitoring can improve blood glucose control as well as
increase patients’ daily physical activity levels.

As consistently reported in numerous previous
studies, physical activity is a fundamental component of
the comprehensive management of diabetes mellitus for
both type 1 and type 2 patients. Regular engagement in
physical exercise enhances insulin sensitivity at the

cellular level, facilitates more efficient glucose uptake by
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skeletal muscle, and contributes to improved glycaemic
control. In addition, physical activity supports weight
management and reduces visceral adiposity, which
together play a critical role in lowering the risk of
cardiovascular disease and other metabolic
complications commonly associated with diabetes.

In individuals with type 2 diabetes, a wide range of
exercise modalities, including aerobic training, resistance
exercise, and combined training programs, have
demonstrated significant effectiveness in reducing HbA1c
levels and fasting blood glucose. Notably, high-intensity
interval training (HIIT) has been shown to produce
superior improvements in glycaemic outcomes within
shorter time frames, making it an attractive and
time-efficient intervention. Importantly, even low-intensity
physical activities, such as regular walking or interrupting
prolonged sedentary behaviour, have been associated
with meaningful improvements in glucose regulation,
emphasizing that beneficial effects can be achieved
across varying levels of exercise intensity.

For individuals with type 1 diabetes, physical
activity similarly contributes to improved cardiovascular
fitness, muscle strength, and overall functional capacity.
However, exercise participation in this population requires
careful monitoring and individualized management to
minimize the risk of exercise-induced hypoglycaemia. This
often involves strategic adjustments to insulin dosing and
carbohydrate intake before, during, and after physical
activity. Despite these considerations, the incorporation
of structured and well-managed exercise programs
remains highly beneficial.

Glycaemic responses to exercise differ widely
between individuals because many interacting factors
determine whether blood glucose falls, barely changes,
or even rises during and after activity. Key determinants
pre-exercise glucose level amount of circulating insulin
(“insulin on board”), and recent carbohydrate intake; when
these are more similar from session to session, glycaemic

responses become more reproducible, but this
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consistency is rare in real life. Prandial state (fasted vs.
after a meal) can be more important than exercise
intensity: in type 1 diabetes, the same high intensity
exercise may raise glucose when done fasted but lower
it when done several hours after eating and bolus insulin.
Exercise type, intensity, and frequency (aerobic vs.
interval vs. resistance) also shift the balance between
muscular glucose uptake and counter-regulatory hormone
responses, producing different average glucose changes
and large between-person variability even under
standardized protocols. Longer-term variability is further
influenced by baseline glycaemic control, body
composition (fat and muscle distribution), fitness level,
genetics, vitamin D status, daily sedentary time, and
concomitant medications, all of which modulate insulin
sensitivity and glycaemic variability and help explain why
some people are strong “responders” and others
“non-responders” to the same exercise dose.

Overall, integrating regular physical activity into
diabetes care not only optimizes blood glucose control
but also enhances quality of life, promotes psychological
well-being, and reduces the risk of long-term
microvascular and macrovascular complications.
Collectively, these findings underscore that regular,
moderate-intensity physical activity represents a safe,
cost-effective, and highly efficacious non-pharmacological
strategy for improving glycaemic control and metabolic
health in individuals with diabetes.

This scoping review has several limitations that
should be acknowledged.

1. First, the included studies varied in designs,
populations, and exercise interventions, ranging from
Pilates and aerobic exercises to diabetes-specific
gymnastics, which may limit the direct comparability of
outcomes.

2. Second, most studies involved small sample
sizes and short intervention durations, reducing the
ability to generalize findings or assess long-term effects

of physical activity on glycaemic control.
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3. Third, some studies relied on self-reported
measures of physical activity and dietary adherence,
introducing potential recall and reporting bias.

4. Fourth, geographical concentration of studies
(mainly in Asia and Europe) may not represent global
diversity in lifestyle and healthcare contexts.

5. Lastly, because this was a scoping review, no
meta-analysis or quantitative synthesis was conducted,
limiting the strength of causal inferences.

Despite these limitations, the review provides a
comprehensive overview of current evidence supporting
the beneficial role of structured physical activity in
improving blood glucose regulation among individuals

with diabetes.

Implications For Research/
Policy

The findings of this scoping review highlight the
crucial role of exercise and physical activity in improving
glycemic control, metabolic health, cardiovascular risk
factors, and quality of life among patients with diabetes
mellitus. Based on the mapped evidence, several
implications for future research can be identified.

First, future studies should focus on determining the
intensity and frequency suitable for different categories
of diabetes patients, including type 1 diabetes, type 2
diabetes, gestational diabetes, and elderly patients with
comorbidities. Many existing studies differ in exercise
protocols, making standardized recommendations
difficult.

Second, more long term follow up study are needed
to evaluate the sustainability of exercise benefits and
adherence over time. Current evidence often relies on
short-term interventions, while diabetes management

requires lifelong lifestyle modification.
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Third, community-based and population-level Finally, research should also evaluate the

interventions should be examined to assess how exercise economic impact of exercise interventions compared with
promotion programs can be effectively integrated into pharmacological management, as exercise may reduce
public health strategies for diabetes management. healthcare costs by preventing complications.
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