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Abstract

Trismus is a common complication in head and neck cancer (HNC) patients who receive
concurrent chemoradiotherapy (CCRT). Treatment side effects compromise the elasticity of the
salivary glands, masticatory muscles, and temporomandibular joint, leading to fibrosis and the
subsequent development of trismus. This condition exerts a long-term negative impact on the
quality of life for HNC patients across multiple domains, including nutrition, speech, oral hygiene
maintenance, and social integration. This article aims to present the nursing role in managing
trismus in HNC patients receiving CCRT, covering its definition, mechanism of development,
treatment modalities, and the specific nursing role in management. The paper highlights that
nurses are instrumental in the screening, assessment, education, and guidance necessary for
preventing trismus, as its establishment proves difficult to fully rehabilitate to the patient’s original

maximal mouth opening. Consequently, prevention is a strategy that promotes a sustained

improvement in the quality of life for HNC patients over the long term.

Keywords: Trismus, Head and Neck cancer, Concurrent Chemoradiotherapy, Role of nurses
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JaqUunziSefsvsuazdine (Head and
Neck Cancer: HNC) Lﬂu{]zymfjsumwﬁﬁﬁay
Faensnsiiaiiuduedereiiesiilan Taedn
Duduiu 6 vesmsiSaimun unSangduiiiady
Tuudnaesn doswme naeudes uavsouiane
dulnginduriiawadaninifa (Squamous cell
carcinoma) (Barsouk, Aluru, Rawla, Saginala, &
Barsouk, 2023) newurithesglval 890,000 Testel
uazdlonsINIsdeTIn 450,000 $1esi0U (Bray et al.,
2024) wnenaazdananivmuesnaiialsadiuude
Lildusfitadeidesfidrdgivinliin HNC Ao
mig‘uqv{% msfﬁ'uqsw LaznIsAnLTeFIuaY
finialasnhi$a (Human Papillomavirus) Lufu
dmsuuszinalng HNC Wunzidefinvunndu
Susiu 5 vewzEaiaun Taewulumwameuinniy
WNARQY 919189 UaTRAY WA 2562-2566

wuUae HNC s1lviaiiiuualis daiuann 13,500 9
u 14,798 570 warsnsnsideTdiadfiuduain
3,282 18 LT 3,426 518 @ONTULLISWNTR, 2568)

n1s¥nwftae HNC finars3sduegiv
Funaaanounzise sruzvedsa wavanInganey
el laguuInienisinwimanusenaunie
ASHNGA 1SR LATUIUR Layn1SLRSaESnwl
Fafldsamfuiterfindsyavsualunisaiunulse
dmiunsivniadivntnsiuiusedsne (Concurrent
Chemoradiotherapy: CCRT) foluisuinsgiu
dwiuriUag HNC dlosanliinad dewfleutunis
SawrmesiEsnwieg1aAel n135nw1nay CCRT
Ao n1sShwlaelnsedsnen 60-70 1nsd (Gy)
\Wuan 6-8 dUani {the HNC dnlasudadsnuw
Uszanas 30-35 A%t Faufueneiitntin wu Fawaniu
(Cisplatin) ¥30 A15lunwan@u (Carboplatin) uag
guafivfindu mmgmasnmﬁﬁmmzamﬁuim
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luusaysroruazmunisvesiouuziss (National
Comprehensive Cancer Network, 2025) og13ls
Anuugin1ssawiuuy CCRT aglanadusnds
fiauidesitenavhlfianadradedussozdu
(Acute side effect) 1w Wilosgaunas Ravitsniay
WoydesUndniau msdusadsy ndudiuin
AMENTBIlATUINTG Lasnat1aAsslussge1
(Late side effect) t9u PECPACPEDIE R
AMgPlINUAY ANIENTEYNAIEAINTIE Uag
Amgnduaunn Wudy (National Comprehensive
Cancer Network, 2025)

AMzYoIlnLAU (Trismus) LARANSIESNE
fnaloenssiuiiodeunilaanzusnalum
299UA LazsoU ¢ vInTIing (Hunter et al., 2020)
Fatudunmeunsndeuszezeniiddy o
wugiAnisaifananlusedugeegrsdoiilesly
Fthe HNC filssumssnwuuy CCRT Tnglusening
nsinydisgnunsiingtinisalinetesnuay
Yoway 24.40-45.70 uazvdsdugamssneilatae
ﬂé’ulﬂagﬁﬁ'mé’mﬂmiLﬁmquﬁménwuqqﬁa
Soway 31-65 (Sankar & Xu, 2023; Watters, Cope,
Keller, Padilla, & Enciso, 2019) nzas1niau

M13197 1 SEAUAUTULIIVBINIEYRIUINUAY

danasiarUle HNC Wmedusenie dnla was
Aun T (Hosnmsitunanizdesuinuauli
ﬂé’uﬁugiammﬁmfmﬂu?ﬂﬁL‘f]ulﬂlﬁmﬂ (Faravel
et al., 2023; Wang, Huang, Chen, Hou, & Kang,
2022) fatumstesfutasdnnsanydesinuay
ageiiuszansamIududssndu unarwd
1¥nquszasdiiothiausunuInvesnyIula
lunsdnnisanzdesurnuaulugde HNC sy
CCRT ImL‘ﬁam“luwmwmzmamqmﬂixLgﬁuﬁﬁauj
Aenfiupnumnevesnnztesnwau nalnnsin
A128999UNNWAY N155N¥1NA1IEYRIUINLAY
UNUINVBINEIUIALUNITIANITANEYDIUINLAY
JeagUuartaauaiuzgdmiumsujuiinisne1uia

ANURNIYVDINILBRIUINLAU

ANEYIUNLAUNIDNTINAA RUNBDT A1
Fimssiansedeulvesnsslng vililieanunse
o1nla Imediszeganuninswesnisenuintesnin
35 dlaalums (Maximum Interincisal Opening:
MIO) AFUsIwBIAMzYesU nLauLUIeenily
5 5¢aU (Dijkstra, Huisman, & Roodenburg,
2006; Somay et al., 2023) (Fapn5199 1)

35M1599528LAINNI19VBINISEUN

isﬁuqumm

Jalaeld TheraBite Range-of-Motion

Talmeldiagie (3uaudln)

Scale measure (1adluns)

sgauUn® (Normal) 35- 45 {iadung 3.4 i
syaulantes (Mild) 30- 34 JeawnS 231
szav1unany (Moderate) 15- 29 adung 12 i
FEAUTULIY (Severe) 5-14 fadiuns 1 ih
sEAULAUNIN (Profound) 0-4 Haakums 0
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A5N15TATEELAINNNIN9URIN1S91UN

=

12738 A 1) mydaszur MIO lagldaunsel
wana@ndiisendn TheraBite Range-of-Motion
Scale measure i35n157laglviEUigdUnli
n1aigaudrinssegsinsseninaouiiuduuuay
Youludand ﬂiﬂﬁ@’ﬂwhjﬁﬁu nMsinszey MIO
Azvilnginsregsyninsdunionuesinsslnsuu
wazyInsslnsans a vinamwAnaailediae
§1nnhafian wumsinsninsveuitunthduu
wagaralugddiu n1s¥adegunsaiiiiu
BuUIRIFIUAIU1TaTUTNNTLEEAIUNINITB

At 1 33n133a MIO Tagld
TheraBite Range-of-Motion Scale measure
(Jones & Salmon, 2022)

ﬂa‘lﬂﬂ'l'il,ﬁﬂﬂ']'w‘lia\‘iﬂ']ﬂLLﬂU
nalnn1siinAEYeIUINLATINAISIASY
CCRT Tugithe HNC Taumgainnisniedsne
vliAnn1s8niauidsunduveadoyiesdin
néudouniien (Muscles of Mastication) way
JoRBVINITIAT (Temporomandibular Joint:
T™J) tlugamgndundaints (Muscle spasm)
waznisindeulnivesninssinsanas (van der
Geer et al., 2019) leffllhe HNC le¥ussdluaunn

msonlaegauwiugt aansadnladiieuarayain
(el 1) 2) msia MIO feihile fsnslag
Tiftnedrunnudlitiadie 3 f 1Hud dad thnans
wazfiunsvesitasteslddiluluuin Taeialy
fheansonsidoutuanin (nfiovesnuiey)
sewinveuiiuduuuazveuiludansld nsiae
Fadunadonmilurunsiauudldaunsaiuandu
UsglevildmiugUaglunisinnu MIO ldegnsing
arursaldidudeyalSouiisy MIO neouuas
nasn133nwla (Dijkstra et al., 2006; Jones, &
Salmon, 2022; Somay et al., 2023) (fan1wil 2)

A# 2 330558 MIO deinile
Vertical fingers test
(Jones & Salmon, 2022)

wihfuniegenii 60 136 agluvhaneiwadndanie
waznaondeadosluidoidousiiaiingi
MlAAan1sa1aLEen (Ischemia) HANTEUIUNTT
SniauBesuaziAmieiin (Fibrosis) (Pauli, Fagerberg
Mohlin, Mejersjo, & Finizia, 2022) nsadseiinil
duiusiunisnszduvsanstudresulislngn
unALmBsSLUAN (Transforming Growth Factor-
beta: TGF-B) Fadulelnlati (Cytokine) Mﬁﬂﬁﬂszﬁu
nsademeaaauasmsudeaiodeioniu
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demaldiinnisnedveandunideuniasnas
ABavguraseranINsIlnsanad (Faravel et al.,
2023; Jimenez-Socha et al., 2025) Tuvaizifeniu
nslieadvivasiufuadsnuasiadugns
Wanewaduzite widnaneidelfeunidaonis
Mmliinesndiniinansa (Oxidative stress) uay
fimssniauizunsstu dealmAeiaiauasmavagy
vosndnile wu ndandounien (Masseter)
nénautleusiu (Temporalis) uazn@auilonmeiness
(Pterygoid muscles) vinln1581U1nanas
\flesa1nnsinfin (Ankylosis) vasdasev1nssing
nénutleuniAerauidn (Disuse atrophy) ¥l3 MIO
anategsielios (Somay et al., 2023; van der
Geer et al., 2019) MMgFosNLAUILUIINGDINTT
Tuszpzm 1-3 Weuusnvooratistulussozna
12-48 1oy udin1s3nwdae CCRT Vabauegi
UadediuynnavesUle Wy e 918 IUIAves
gnafithUnuazUsinasdilasu Wudu (Faravel
et al., 2023; Pauli et al., 2022) fU1ei
Aedesinuavdniiennisidnasusnaluni
dleediunnsslng naduiivinssinsleeanisile
fludunsenisindeulmeinssing $ruanldanas
(Abo el Fadel, Kamal, Hassuna, & Ali, 2024)

N135N¥1N1zYIUNLAY

N155N¥1INIEYDIUINUATAINTARUIDBN
Juageawwimandn ldun n1sfhwiuuueusng
(Conservative management) waznN1ssnElag
N1561AA (Surgical management) N1SLADNUAAY
3%5‘5‘14@E{l:ﬁ}UigﬁUﬂ’NQJ?mLN“U@ﬂﬂﬁ’)x“ljl’e]\‘lﬂ”lﬂLLﬂ‘U
n1s¥nenuveysneiaiduniadenduduusn
Tuns$nwn Taewiunisusmsvinssing ndnanie
Tundr néraniledsvzuavdinaiieliiu MIO
LazanAIuRweIndtuie #aen15UINIs
LﬁaLﬁmﬂé’amiLﬂ%ﬂm (Range of motion
exercise) LagNISUIMIUUUALIIAU (Resistance
exercise) (Wang et al., 2022) uaﬂmmﬁ
Faflnsldgunsaivaslumsuimaileria MIO
191 TheraBite®, Dynasplint Trismus System
viewanadn wazliinedunselslednsu Liedae
Tun1sBandrmidedasiduiu ninguaed
o msUInguussidudestisunsshwdaeen wu
AN BLie eduMsSIEU wazewAUn Lite
FraussmensUInLasdiefiuuseansanaes
N13USMI5T03UN (Abboud et al., 2020) 115U
A8n1sddaazidenldlunsdifuleid
AMgrRsUINLALNINTaRNIHANS lnedasunmng
Juaviedasinean Gsnsdnesdumaden
gavnevnnissnwmeseusnulilana (Sankar
& Xu, 2023) (Fanmil 3)
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3A qﬂﬂifﬁ%a TheraBite® (Karlsson, Karlsson,
Pauli, Andréll, & Finizia, 2021)

3B qﬂﬂiiﬁ%a Dynasplint Trismus System
(Barafiano, Rosenthal, Morgan, McColloch, &
Magnuson, 2011)

A 3 gunsallumsinszerluniserin

NANTENUVBIN1TTRIUINLAY

AN UNINLAUAINANTENUR D
nsaiuTInUseIriuvedUie HNC luvangsu
1euA 1) MIswesSonsdoans lesainniseuin
@i dauazidoaudanguraanisandiuiile
vsnalunthuazvinsslng vihlviniseenidedidn
wagdoanslaionn fUhsunaseliaansaudseily
aululdedneivsed@nsam 2) a1nisdinuaz
Ldavavrsusnaluniuazvinssing lagiane
dlenere1udrinning dawaliauandinvos
HUawanas (Aghajanzadeh, Karlsson, Tuomi,
Engstrom, & Finizia, 2023) 3) n133UU5e11U481%113
waghutdun silFgasAuasnduoimis
I$entu dswavilviorndnnmglnruinisunmdes
Usznoudugas HNC d1uiuannniinianis
famelnruinisunnsesuasiminanasioufiasil
MIEUUNSweEud 4) Maguagueuiidestn
anas LiinAAsaselsAMsYesn 1y luy
Tsruiton uasnsindisludenn uasvhliiuaume
yhvinanslutesinldenninntu (Faravel et al,
2023) 5) MIguanaiumelavildduiniilesan
Amggesnuaventavmslaietiemelauag

\inAaadsssanisddn (Aspiration) wazn1siin
Yandniauainnisananle (Abboud et al., 2020)
6) nansenuseANduius esandymian
Isanisdosdnniifiannnainaizdesuinuay
i lur Tsawiden wagnduuindsiinansznusio
musiulauazeudiiusdnyana (Olszewska-
Czyz, Sozkes, & Dudzik, 2022) 7) wansgnu
audalagUiesdniainuidn Iandea Fuas
wazmgavida ndedinlunislidinysedniu
(Aghajanzadeh et al., 2023)

UNUIMNVBINYIUIAABNITINNITAIY
Yasurnuay

§tae HNC 7lé5umssnundne CCRT dllvia)
wWrsumsShwiwuugdieuen Toszaglunissnw
Taeiadsuszann 6-8 &Uavi fiae HNC dnilvgy
fnlanudrfgylunisquanuiesiileLiin
smzunsndeuluszeziBeundu wu wiles seumds
Aauld o1deu 1Hoydosndniay ndudiuin
drunzvealinuaudunzunindoussezend
fAnnendIn1ssne (Faravel et al., 2023)
AU38 HNC vesedaldusingeinisvesniiy
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PosnLALsAnIIRULEINITaa U AR LUNR
saziay wazlilaliauaulalunistesiuniig
FosUrnuay (Fu3an nesm, uazaAnge waudey,
2562) wenunadsiiunumanglunstesiu thseda
wardanisn1igdeslinuausienisiiausly
nsguanutesdniutesiunnizdasuinuay
dioadiBenmuamdindifvesiag il
1. n1sUsziliy (Assessment) Wey1UNA
ARUTIUTTAUAMUTULTIVBINIEYRIUINLAY
Tnssrusiudeyasgiansouaquitsdiueinis
UseTRn135nEN LagNIINTITeNNEMBNTInTLey
MIO n15USELAUATINNAILATDINITIE VYD
néiloumien nMsUsediumsifes nsnau uay
Al Wudu Msuseiiunndesiinuay
aru1salduuuysziiuadiuidssdenisiia
AMzgeslinia Ingasinsusziliunaunissnm
5¥nInesnwn wé’qéuq@ms%’ﬂmﬁuﬁ Laziilon
NURNNEAuTaLi o Ann LKA 18NS IN1TSNE
?Tua&ﬁummwaa@ﬂwLm'amu n13Useiiu
AzdesUinuAvdLmSuduatusaldidu
Foyafiugrulunisinauquaguasiiielvidiu
AuLUAsuLUasuaIsTEEALN3 198N TEUn
TadouriBuusn axdaeldmenuiaaunsatily
auslunshimuuzidmiugte Fansussdiu
agresUnuAull 2 35 (Dijkstra et al., 2006;
Zhang et al., 2023) §a
1.1 Objective measures of trismus A
n33nszey MIO Wumsiadieussidiuninudes
foaN1sLANN1IEdRIUINLAY N1TIRTEEY MIO
AsBuTRRauAfouns3nEIRie CCRT 58wing
3N wé’q??uqmmﬁﬂmﬁuﬁ wazdin1sAnau
'?mLﬁa;Eﬂwmmewwémuﬁm \iesannisvsu
svey MIO zteliineunaainsafmnsesndes

v '
A I

somsinnmzdesnuaudazidudoyatiug i
d1AgluN TN IALaRaEN1TRNTE TsRnA
g1nsHielfausanTIanuaNLLUAsuLUawed
AMETRIUNLAUR AT a3 IWIN (Dijkstra et al.,
2006)

1.2 Subjective measure of trismus
WWunisuszunasianinfivessinssing
(Mandibular function) sewuvasuaiNLduy
FEnsdansenteduiiivszansanuazsaniily
msUszdiuenudesonsiannesdostnuauls
Fefluuvaeunusiedl

1.2.1 Mandibular Function
Impairment Questionnaire (MFIQ) Dueesile
foanuwuuuniioUsziliusydiuainuunnsasluy
A979U09INsThns Usediupnuengiuinii
fuassuiliAsafunsihauesngslngseming
NSYA A1INABINNT A51ABI91M15 NN5AA
NSHATIE N1TU1D UAYNISU wonanigail
Famouieafun1ssuuseniue mIsianiy
oe3du 7 iy Aniuds ednd uay drdaySaueud
D (Stegenga, de Bont, de Leeuw, & Boering,
1993)

1.2.2 Liverpool Oral Rehabili-
tation Questionnaire (LORQ) Huin3esiion
ganwuULieUsdiunsinthfinasgesuan
anwagluniin wagHansENUABNSIITINN19TIAL
suduenaiunlunisideremsuardiuin
WY 81N3UIRTRIEIADY BVINAYEINISIALIRG
N5LaeNUTELANUBI81MNS (Pace-Balzan et al.,
2006)

1.2.3 Gothenburg Trismus Ques-
tionnaire-2 (GTQ-2) Juesesilefioanuuuun
WiaUsz i UNaNsENUY0IA1IETaUINLALARD
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nsaniuddnuseinuvesitne wu dedrinly
M33UUTEMURIMNS Wavesenstinusadlunth
ponsiduTInlufaNIIUNE AN UBALSN uay
Aanssulunseuns WWudu (Johnson et al., 2012;
Pauli et al., 2022)

2. A19219UHUNITWEIUIa (Planning)
Gi’fazgaﬁ%’mﬂﬂﬁmmﬁuéﬂw HNC usagsieagynlv
mm’jﬂ@ﬂwiwl@ﬁmmL?immnﬁazﬂumnﬁm
AMgYelINLAY Wmmammiaﬁﬁayjaﬁ?um
fuaduthmnefidanu Yanald uwazdenados
futlgmafinu Ao nisifiuszer MIO n1san
81n15U2av1n55b05 nasiinanaiunsaluy
N1350UTENIUDIMNT WRUNITNEIUIAATOUARY
n1sUMIsietaatunzdesuinuau faens
Tianufiierfuriiims msligunsaldisly
1138141 N153AN150IN15U3N wazn1satiuayy
AulATUINIg Imaﬁ@ﬂwuazﬁ@uamﬂé’%’u
nrsdsasuliddiusanlunisandulauas
nsguanutes Wieliussamunelunistesdu
amggesUnuaulaeenediusyd@vsnn (Zhang et al.,
2023)

3. A15UUAnITWeIu1a (Implemen-
tation) lutuneuiineruiafiunuind iy
Tumslanusuaziuuzthungine Wesngiae
HNC 7l#$unsinune CCRT danumndnsanu
nnatiafsiilasuannsnen uiesesudu
foslasunisldanvenslioinisnielasu
nswzAe (Tracheostomy) fatunsleuugii
lun1stesiunnedesuinuay nsguagueunsie
FoeU1n Fudinsfulseniuemsiiiedaasy
A1elaruinisdedaaiudidgidesann
Fthefiiensifeydesunsniau utaelutnua
8179 WisoNAUAIUIN I IASUUTEM U IS IRanas

ovdmalEfthelsiumsiitetestunmetesinuay
Lﬂ‘jaamﬂﬁd’ﬂaaﬁaqa‘ﬁ’mmiﬁ’um’wumﬂ%’au
dounduneuliieanaiiunndnsuiunaz
JAnguauie (Sankar & Xu, 2023) A1zt
Lﬁaﬂaqﬁ’umaxﬁiaﬂmmmﬁlwﬁﬂa&’J HNC §igiei]

3.1 Iﬁsﬁaﬂdmﬁlﬂ’lﬁUﬂﬂzsﬁadﬂﬂﬂLLﬂ“U
aSurganng nalnnisiin e swans (lWu
p1n1suaafsusalunidn n1sendinlaanas
UIan3oRAugd1UIN) HANTENUABNITNA
M55UUTEMILDIMIT UATAMAINTIN Lileains
AanunseninuaznsedulvigUisuazfauaidiu
éaﬂumi@juamum (van der Geer et al., 2019;
Zhang et al., 2023)

3.2 nsguareIlInuaznILlnvuInNg
a1nsiiguauigludestindns q aevilvigdae
lipsrnuinasiiiedestunitzdesuinuay
Fafunsliduusifmanzaunisuszneudne
n1suUseiluegregnisnnivlunand deuueu
wazndsemnsvnite Inglduussuunadnaugeuy
éauﬁumﬂ%mﬁﬂuﬁﬁﬂqaalaﬁ lusgmeifas
Boydesn lvdnihuazads nsdififelsifity
Tldthazoraguingudamienuaziboydetn
T thudngemediudinimadsaneiua
wugdn varsSnenlesedsnennfiiulasuli
saldfuvasy (Jimenez-Socha et al., 2025)
AUNISUUTENMUD I SHUELN RS UUTE MU IYNS
gousaliidn n135nw1AIe CCRT awdawalirUae
HNC finziBeydesnsniausuiss (Mucositis)
A5 EeensinvIANEre1nveston
iedestunsiaie wusnisauialfdeme
pglegiuay 2,000 Tadanseeiuiilufivevinu
nsdifgtelilannsaiulsemuemnsmehnldies
LLW‘V]s‘]maﬂmimﬂﬁmEJEm‘LﬁmmiLﬁ@lﬁﬁﬂ’adﬁ



23013§UNINAUNITIANITFUNIN 7 11 avuil 2 NINGIAN—GUIAN 2568
Journal of Health and Health Management Vol. 11 No. 2 JULY-DECEMBER 2025

SUNFauiiisanenenudoIn15909319018
e‘z‘iqwmmaé’aaaauuazLLuzﬂwQ@JLLa‘Lum{Lﬁmms
‘Vﬁﬂm‘EJEJNEJEJ'NQﬂ%%LLazLLUS‘lj”IEJWﬁSﬁL‘meﬂu
(Faravel et al., 2023; Hunter et al., 2020; Zhang
et al., 2023)

33 N15@9UUITNITVINTTLAS

Aautieluvtl NANULNeATHLLATAIAD

=

n1seeniiaentviotdunuiujunndidey
TuntsUesiulassnenn1izte U nuAvE ISy
FUne HNC fild3u CCRT Tnefsnsnuinguuuy
nspanMadNIEilamuaInaiy (Aslam, Bajwa,
Raja, & Khan, 2022) Jaqdudslafiuuinig
msaaﬂﬁﬂé’qmaﬁ%’mL’«audwmiaaﬂﬁwé’ﬂmagﬂLL‘UU‘L@
fiuszansamlunisifia MIO uinnsu3msdaus
Sudusnwidie CCRT aztetlesiunisia
AgvesUnuauld laguuzidiliguiguinisg
nniu Wy nswinusnaduntd/ldans nsen-
Untn msvduinssing wsenisldaunsainneld
sewinsilunsuiiodaenetesuin Tnewuzii
Toumstuay 15-30 unil ashiaseyniu (Bragante
et al., 2020; Wang et al., 2022; Watters et al.,
2019; Zhang et al., 2023)

3.4 N15UTTANUIULAENITAIRON T
Fuszdunuininnztealinuau Tneunfiszey
MIO 93370037 35 Sadwns nsdifiinlatesnin
35 fadns dondlnniztesuinuau (Dijkstra et al,,
2006) weruraIzaedbinuddylunisgua
Anniue1n1segedeiilesuasiinisdedotoya
Thfuananvindniifefeaiiesinnunugua
Q’ﬂasﬁmﬁ’uwmmaﬁmﬁwﬁﬁqGiacgﬂasﬂ,ﬂé’qLL‘W‘mé

N3N azUNNEAINUIUALLDUTEL I URAINUIN

[

¥

AireinmedesUinuay wialiUieldsunisngia

[

AVAINYDIUINDINWINNE SAUNIIANITTNYIWA b

q

Yeymnnmzvesunuaudely (Zhang et al., 2023)
3.5 maquasuaunnzIndsau erthe
ﬁmazs&aqmﬂLLmJLﬁm‘ﬁu%ﬁqwamwmﬂ'aq%m’ag
MaIndsruvasie HNC lngilanigsnunmanyal
UAZNIINEIRL UNUINTRINEIUIaTdAEluNg
lin1sguaLuUBIATIY Buarnnisussdiusziu
Fanfnaieafunmdnualiiiinainnisiinniig
FoslnuAu Feneruiadessnidunisiimuing
ot satianetiievaelguisarunsasuiiony
AR aMe SaEUayuNSUSUsh
Lﬁaammmiﬁﬂé’umw‘%wﬁﬂLﬁyaﬁaﬂuLﬁaﬁaq
Suuszmuemviedeanslufiansisae wazduasy
WQ’{JQ&JU‘%WiLﬁaﬂaaﬁ’umwﬁawmLLﬂ‘U
ashwiaLfiaqLﬁaﬁuvjamwlﬁﬂﬁwﬂ%mulé’
mﬂﬁﬁm (Zhang et al., 2023)
4. n1sAnnTuNa (Evaluation) we1u1a
ﬁ%amaﬁugmmaqawz MIO #ausi3udne

U
|

FEMINTNYT WATNAINITINGT NYIUIAAIT
mAuRna1uUszliunzesUnuauienisin
Auuzi aevanulaymguassaiigiiodosnis
Tanutiemde iledieliiireufiasldesns
gnfoamgay  sawadunisnseduiiiou
atfuayy Widdaguaeliujdaedredetes
logthelasunisinuwdieg CCRT asu uaznduly
gty nerviaardeutiugrlunisguanuies
wazdamnefnniuinsser MIO fieUssiiiu
AMuLdgeionsiinnzdasiinuauluiuiiug
ATIVAUUNEUR (Wang et al., 2022; Zhang et al.,

2023)

G
naggesUrnuauilunnizunsndou
fdswansenudonnn MIInvegUiys HNC
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Wagusnanie Iale wazdey Fesnlusdneds
ﬁwmmaéfaqﬁummwLs“uqqﬂiumiﬂsmﬁu
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Abstracts

The purposes of this research were: 1. to develop a pregnant women data management
system and mobile application, and 2. to evaluate the efficiency of the pregnant women data
management system and mobile application. The sample group consisted of 30 users selected by
judgment sampling, including doctors, nurses, pregnant women and system administrators. The
research instruments consisted of 1) The pregnancy management system and 2) an evaluation
form for the efficiency of management system. Descriptive statistics such as percentage, mean and
standard deviation were used for analysis. The research results found that 1) The development
of the management system found that the working system consisted of 4 main user groups,
developed in the form of a web application, which can be used to meet the needs of users in
the management system, alerting, and recording information, including providing knowledge in
various aspects that are useful during pregnancy as a tool to promote knowledge and understanding
in correct behavior. 2) The study of the efficiency of the management system found that the
overall efficiency of the system was at a high level (X = 4.37, SD =.53), with the most efficient
aspects being the aspect of working according to needs (X = 4.36, SD =.47) and the aspect of
system usability (X = 4.35, SD =.56).

Keyword: the management system, pregnancy, women’s health
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Abstract

This research is a qualitative phenomenological approach aimed at exploring the meaning
and constituent components of strategic leadership in nursing organization management by
nursing executives in community hospitals during the outbreak of the Coronavirus Disease
2019 (COVID-19). A purposive sampling method was utilized selected based on specific criteria,
consisting of 10 nursing executives from community hospitals. The primary research instrument
was an in-depth interview guide, validated for content accuracy by specific experts. Data was
conducted through in-depth interviews and analyzed using content analysis methodology.
The research results revealed that the meaning of strategic leadership refers to the behaviors
demonstrated by nursing executives in community hospitals in terms of strategic planning and
preparing for forecasting and analyzing trends, identifying strengths, weaknesses, problems, and
obstacles, participating in all situations, having organizational management skills in nursing,
communicating risks under critical conditions, utilizing technology, and accessing up-to-date
information during the COVID-19 pandemic.The participants categorized strategic leadership into
seven key domains: 1) Innovative strategic thinking and planning 2) Relationships with all sectors
within the organization 3) Development of current and future leaders 4) Operational execution
and achievement 5) Building alliances 6) Cultivating a sense of organizational membership
7) Direction setting The findings of this study can be used as a lesson and a guideline for strategic
management in nursing organization administration during the COVID-19 pandemic and other

emerging infectious diseases in the future.

Keywords: Strategic Leadership, Nursing Executive, Nursing Organization Management
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Abstract

This mixed-methods research aimed to examine the situation of repeat pregnancy
among adolescent mothers, assess their health literacy related to pregnancy prevention after
childbirth, and develop community-based strategies for preventing repeat pregnancy among
adolescents in Lak Si District, Bangkok. The study was conducted in three phases: (1) An
exploration of the repeat pregnancy situation using purposive sampling of 12 adolescents and
30 stakeholders. Data were collected through in-depth interviews and focus group discussions
guided by validated interview questions, and analyzed using the content analysis approach of
Elo and Kyngis (2008). (2) A survey of health literacy was conducted with 308 adolescents,
selected through multi-stage random sampling. Data were collected using a health literacy
questionnaire (I0OC = 0.76-1.00; Cronbach’s alpha = 0.92) and analyzed with descriptive
statistics, including frequency, percentage, mean, and standard deviation. (3) A prevention
guideline was developed by synthesizing the findings from the first two phases, integrating
concepts of health literacy and three key components of the Ottawa Charter, and validated by
experts for appropriateness.The results revealed that: (1) Repeat pregnancy among adolescents
remains present in the Lak Si community. (2) The mean health literacy score was low (M =
2.26, SD = 1.14). (3) The developed guideline emphasizes enhancing personal skills, creating
supportive health-promoting environments, and strengthening community participation to

establish a comprehensive support system.

Keywords: repeat pregnancy, adolescent mothers, health literacy, prevention guidelines
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Abstract

This research aimed to: 1. Compare the mental health and happiness of elderly people
who received strengthening enhauncing resilience in the experimental and control groups, to
2. compare the mental health and happiness of elderly people before and after the strengthening
enhauncing resilience. The sample consisted of 50 elderly people in a community in Bangkok,
who were recruited by purposive sampling and tested for strenthening enhauncing resilience.
They were assigned to Group A and Group B. The aim was to ensure that the mean score of
the strenthening enhauncing resilience in both groups were not different. Then, they were
assigned by drawing lots to be the experimental and the control group. The instruments were:
Set 1: The Strengthening Enhauncing Resilience test; Set 2: The Mental Health test; Set 3:
The Short Happiness test; and Set 4: The Strengthening Enhauncing Resilience activity model.
Content validity for Set 1 and 4 was .67 and .79, respectively. Validity for Set 2 and 3 were
not assessed because they were developed by the Department of Mental Health. Reliability was
measured using the Cronbach’s alpha coefficient. The reliability of Set 1: The Strengthening
Enhauncing Resilience test, 2. Mental Health test and 3. Short Happiness tests had values of
.87, .83 and .70, respectively. 4. The activity model for Strengthening Enhauncing Resilience
was not found to be reliable. The activity model was a 4-act drama performance in which the
sample performed 4 times. The analysis used MANOVA statistics. The results of the research

found that the elderly who received strengthening enhauncing resilience in the experimental
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group had higher mental health and happiness scores than the control group, significantly

at the .01 level. And after the elderly who received strengthening enhauncing resilience,

their mental health and happiness scores were significantly higher than before receiving the

strengthening enhauncing resilience experiment at the .01 level.

Keywords: strengthening enhauncing resilience, mental health, happiness, elderly
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Abstract

This cross-sectional analytical study aimed to: 1) study personal characteristics, levels of health
literacy, social support, and health care behaviors of caregivers for older adults in Ubon Ratchathani
Province; and (2) identify the factors associated with caregivers’ health care behaviors for older
adults. The study sample comprised 532 village health volunteers, who were providing home-based
and community-based care for older adults, and were selected through multistage random sampling.
The data were collected using a structured interview questionnaire covering personal characteristics,
health literacy, social support, and health care behaviors, with reliability coefficients of 0.98, 0.95,
and 0.98, respectively. The data were analyzed using percentages, means, standard deviations, and
multiple logistic regression at a significance level of 0.05. The results showed that most caregivers
were female (75.19%), with a mean age of 53.98 years and an average of 7.60 years of caregiving
experience. The majority reported having high levels of social support (87.03%), adequate health
literacy (68.99%), and appropriate evidence-based health care behaviors for older adults (87.03%).
Factors significantly associated with proper caregiving behaviors consisted of being female (Adjust-
ed OR = 3.58; 95% CI: 1.92-6.68), receiving high levels of social support from health professionals
(Adjusted OR = 8.70; 95% CI: 4.35-17.37), and having adequate to excellent health literacy in as-
sessing health care information for older adults (Adjusted OR = 5.18; 95% CI: 2.39-11.23). These
findings highlighted the importance of female caregivers, adequate health literacy in assessing health
care information, and social support from health professionals in order to promote the appropriate

caregiving behaviors and to ensure quality of care for older adults.

Keywords: Elderly Persons, Caregivers, Health Literacy, Social Support, Health Care Behavior
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Abstract

This research purposes to study the level of health literacy about E-cigarette among learners at
the District Learning Encouragement Centers in Nakhon Phanom Province and to propose guidelines
for promoting learning to enhance health literacy about E-cigarettes within these centers. This research
was mixed methods research, consisting of two phases. Phase 1 study the level of health literacy about
E-cigarette. The sample were 404 learners who were enrolled in the first semester of the 2024
academic year at the District Learning Encouragement Centers in Nakhon Phanom Province.
A stratified random sampling technique was used. The tools applied in the data were the
questionnaire, and the statistical data analysis was conducted by employing frequency and
percentage. Phase 2 development of learning promotion guidelines to enhance health literacy
about E-cigarette. The key informants included 11 experts comprising administrators and teachers
from the Nakhon Phanom Provincial Office of Learning Encouragement, as well as professionals
in the fields of anti-smoking and E-cigarette campaigns, non-formal or lifelong education, and
health communication, each with no less than two years of experience. The participants were
selected through purposive sampling. Data were collected through focus group and analyzed

using content analysis. The results that (1) the learners at the District Learning Encouragement
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Centers in Nakhon Phanom Province was at a very high level of Health Literacy About E-Cigarette

(81.11 percent), and (2) the guidelines for promoting learning to enhance Health Literacy

About E-Cigarette for the District Learning Encouragement Centers in Nakhon Phanom Province

comprised the following components: principles of the guidelines, objectives, models of learning

promotion, learning content, learning media, evaluation, and roles of related agencies.

Keywords: Learning Promotion Health Literacy, E-cigarette, District Learning Encouragement

Center
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Abstract

The purpose of this descriptive research was to identify the competencies of nurse
anesthetists working in tertiary care hospitals under the Ministry of Public Health. The study
employed the Delphi technique 3 rounds and interview involved 19 experts with knowledge and
experience in anesthesiology. The research process consisted of three steps: (1) interviewing
experts to gather data on nurse anesthetist competencies, (2) analyzing the interview content
to develop a questionnaire for experts to assess the importance of each competency, and
(3) calculating the median and interquartile range and then distributed the questionnaire to
the same group of experts for confirmation or revision of their responses. The final results
were used to identify the core competencies of nurse anesthetists in tertiary care hospitals.
The findings revealed seven competency domains: 1. Specialized Clinical Nurse Anesthesia
Practice (27 items), 2. Anesthetic Drug Management (10 items), 3. Anesthesia Safety and Risk
Management (14 items), 4. Communication and Coordination in Patient Care (7 items), 5.
Leadership and Technology Utilization (12 items), 6. Quality Improvement in Nurse Anesthesia
Practice (8 items), and 7. Ethics and Legal Issues (5 items). The study comprised 83 items,
with median values ranging from 4.59 — 4.75 and interquartile ranges between 0.25 and
0.57 these findings suggest that nurse administrators should play a vital role in fostering
competency development and implementing performance evaluation of nurse anesthetist, in
order to enhance their professional competencies across all dimentions. These competencies
can serve as guidelines for administrators in performance evaluation and development of
nurse anesthetists and as essential input for curriculum development by the Royal College of

Anesthesiologists of Thailand and other training institutions for nurse anesthetists.

Keywords: Nurse Anesthetists’ Competency, Tertiary Hospital, the ministry of public health,
Delphi Technique
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nsdanisguamawes egluszduge Andu Sesaz 72.40 (X= 103.17, SD = 15.98) 2) Uadusiu
n1satfuayuniedeny nssuianuannsavesnueslunisinuilsawminu nsuiuselevives
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FUAMNAULEY VBINGUAIBEN leTosay 25.20 (R?= 252, p < .001)

AraIAgY: §UagluImINYini2 WoANTINNITIANITYNIMAUEY AIIUTeA UFYNIW Taveidnase
WOANTINNITIANITFUN INAULD

Abstract

This cross-sectional study was conducted to investigate the factors affecting the self-
management behavior of type 2 diabetes patients in Bang Rakam District, Phitsanulok Province.
The objectives were to study the self-management behavior of type 2 diabetes patients, and to
study the factors affecting their self-management behavior. The sample consisted of 156 patients
who were selected by the systematic random sampling method. The research instruments
included (1) a personal data questionnaire, (2) a diabetes knowledge test, (3) a health-belief
pattern questionnaire, (4) a social support questionnaire, and (5) a self-management behavior
questionnaire. The content validity of the questionnaire was 1.00. The reliability of the diabetes
knowledge test analyzed with Kuder-Richardson 20 (KR-20) was 0.76, while the reliabilities of
the health-belief pattern, social support, and self- management behavior questionnaires analyzed
with Cronbach’s Alpha coefficients were 0.80, 0.90, and 0.86, respectively. Descriptive statistics
and stepwise multiple regression analysis were used for data analysis. The results revealed that
1) the sample group had a high level of self-management at 72.40% (X = 103.17, SD = 15.98),
and 2) factors including social support, perceived self-efficacy in diabetes treatment, perceived
benefits of diabetes prevention and treatment, and encouragement from neighbors could co-predict

the self-management behavior of the sample group at 25.20% (R*= .252, p < .001).

Keywords: Type 2 diabetes patients, Self-management behavior, Health belief model, Factors

affecting self~-management behavior
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Comparative Effects of Self-Foot Massage Using Wooden Stick
Versus Using hand on Sensation, Balance, and Quality of Life in
Individuals with Type 2 Diabetes Peripheral Neuropathy:

A pilot study
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Abstract

This study aimed to investigate the impact of self-foot massage using Thai massage sticks
versus using hands on sensation, balance, and quality of life in individuals with type 2 diabetes and
foot neuropathy. Seventeen participants aged 58.18 (+7.68) years were randomly assigned to two
groups using wooden massage sticks (n=8) and the other using hand massages (n=9). Participants
performed three sessions per week, with each session consisting of 30-minute foot massages and
30-second calf stretches, over the period of four weeks. The foot sensation was evaluated using the
Semmes-Weinstein Monofilament Test, while balance was tested with the Time Up and Go Test and
One Leg Stand Test. Quality of life was tested by the WHOQOL-BREF-THAI. The results showed that
there were significant improvements in sensation and dynamic balance post-intervention (p < 0.05),
but not quality of life for both groups. Nevertheless, the significant difference between groups was
not found (p > 0.05). This study suggests that both methods may be effective in improving sensation
and dynamic balance in individuals with diabetic neuropathy. However, no significant difference

was found between the effectiveness of both self-foot massage techniques.

Keywords: Self-Thai foot massage; Diabetic foot neuropathy; Type 2 diabetes mellitus; Sensation;
Balance; Quality of life
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Introduction

Diabetes mellitus is a chronic disease
with rising incidence and prevalence globally,
including Thailand. A review by the Health
System Research Institute indicates increasing
incidence among the Thai population across all
age groups. Furthermore, Thailand was the 4th
highest number of diabetes patients in the Western
Pacific region (Diabetes Association of Thailand,
The Endocrine Society of Thailand, Department
of Medical Services, Ministry of Public Health, &
National Health Security Office, 2017). Managing
diabetes requires controlling high sugar levels
and mitigating complications, which can lead to
long-term effects for the patient.

Seventy-two percent of individuals with
diabetes are afflicted by diabetic neuropathy
(Williams, Van Gaal, & Lucioni, 2002). This
prevalent complication results from the
pathological processes of both small and large
blood vessels, causing insufficient blood flow

to lower extremities nerves due to high blood
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sugar. Peripheral neuropathy ensues, leading to
sensory alteration such as numbness, tingling,
and diminished sensation, thereby compromising
the patients’ capacity to safeguard themselves
against foot injuries. Existing literature indicates
that neuropathy is presented in 12% of newly
diagnosed cases, with incidence escalating over
time. Therefore, individuals with diabetes face an
increased risk of 8% to 18% of developing foot
ulcers and 2% to 15% for undergoing amputations
when compared to those without neuropathic
complications. (American Diabetes Association
2016; Fowler, 2011)

Footmassageis an effective and recommended
method for individuals with diabetes, as it enhances
blood circulation and stimulates nerve endings.
(Agustini, Wulansari, Yusniawati, & Ni, 2019;
Bayat et al., 2020; Chatchawan, Eungpinichpong,
Plandee, & Yamauchi, 2015; Diabetes Association
of Thailand, The Endocrine Society of Thailand,
Department of Medical Services, Ministry of Public
Health, & National Health Security Office, 2017)
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Despite its potential to reduce complications, foot
massage requires assistance, posing limitations in
convenience and cost. Furthermore, self-massage
enhances safety by enabling the individual to
control the applied pressure, minimizing injury
risk in neuropathic areas. Various studies in the
past have investigated innovative self-massage
approaches, such as utilizing coconut shell
carpet (Rattanachompu et al., 2019), kernel shell
(Bootsri & Singban, 2025), and halved bamboo
(Pungpotong, Nunla-ong, & Nunla-ong, 2014),
resulting in a notable decrease in complications.
However, these innovations require users to be
in a standing position and cannot be securely
fixed, thus increasing the risk of falls. Hence,
a device that allows patients to independently
perform foot massage while maintaining a stable,
seated posture would prove advantageous. As
a result, the primary objective of this research
was to examine the effect of self-foot massage
using hands versus wooden massage sticks
(WMS), known as Mai Nuad Thai, intending
to demonstrate the positive effects of massage
therapy that can be conveniently performed in a

seated position.

Research Methodology
1. Study design

This study was a randomized controlled
trial conducted between April 2021 and June
2022, which was approved by the Ethics
Committee for Human Research at Mae Fah Luang
University (EC 21006-25) following the Helsinki
Declaration, and the clinical trial registration

number is TCTR20220209006. All participants

provided written informed consent before taking
part in the study.
2. Participants

The participants with type 2 diabetes
mellitus, aged between 40 and 70 years, were
recruited from Tambon Health Promoting Hospital
in Chiang Rai, Thailand, via poster advertisement.
The inclusion criteria for the study were 1) diabetes
duration of 5 years or more, 2) consistent blood
sugar level monitoring, 3) loss of sensation in
the soles of both feet sensation at 3 or more
points as determined by the Semmes-Weinstein
Monofilament Test (SWMT), 4) independently
walking without gait aid, and 5) a score on the
Mental State Examination E10 greater than the
dementia cutoff point. The exclusion criteria
included 1) pregnancy, 2) deformities of leg and
foot, 3) diabetic-related wounds on the feet and
legs, 4) visual impairments not correctable with
glasses, 5) fever with a temperature exceeding
38.5 degrees Celsius, 6) hypertension with blood
pressure over 160/100 mmHg, 7) lower limb
fracture within the past 6 months, 8) a history
of chronic alcoholism, 9) a history of vestibular
abnormalities, 10) peripheral neuropathy due
to musculoskeletal issues, 11) neurological
conditions affecting balance, and 12) skin disease
that may spread to other areas. The withdrawal
criteria were 1) developing a foot wound during
participation, 2) choosing to withdraw, 3)
developing an exclusion criteria-related condition
after joining the study, and 4) being unable to
follow the study protocol consciously.

3. Sample size calculation

The sample size was calculated as 47
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participants, based on the pooled variance by
Chatchawan et al. (2015) for the SWMT values,
with a test power of 90%, a significance level
of 5%, and a dropout rate of 20%. Despite the
calculated target, the study was terminated
prematurely due to the unforeseen operational
and safety constraints imposed by the COVID-19
pandemic. These constraints, primarily limited
participant access and heightened safety concerns
for elderly volunteers, resulted in an early
cessation of recruitment with the final sample
size of 17 participants (8 in the wooden massage
stick group, and 9 in the hand group)
4. Intervention

A research assistant blinded to the
intervention and outcome assessment randomly
divided participants into 2 groups using stratified
random sampling, with stratification based on
gender and age. The first group performed self-
foot massage utilized wooden massage sticks
(WMS), while the second group performed self-
foot massage using hand (SHM).

The wooden massage sticks consisted of
four pieces: two about 40 cm handles connected
by 60 cm main axis. A central 8§ cm massage
axis features a tapered and rounded tip. This
innovative design, previously validated for
reducing back pain and increasing flexibility
(citation needed, though mentioned in original

text), allows for effective self-application.
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Both groups of participants received
training in self-foot care and were provided with
a notebook to record their foot care activity. The
researcher demonstrated the massage technique
(as illustrated in Figure 2) (Chanumklang,
Peungsuwan, Donrapunha, Chatchawan,
& Sriboonreung, 2019) and instructed the
participants to apply the pressure ( Buttagat,
Techakhot, Wiriya, Mueller, & Areeudomwong,
2020). The participants were instructed to
perform the self-massage a minimum of three
sessions per week, though daily performance was
encouraged. Pressure was adjusted to comfortable
tension without pain and was maintained for
5 seconds at each point. The entire massage
program lasted for 30 minutes, followed by 30
seconds of calf muscle stretching.

After the practice session, the participants
performed self-massage according to their
assigned group’s program diary for 4 weeks.
The participant in WMS used wooden massage
sticks, applying pressure to the sole by pulling
the handle of the stick toward their body, and
stretched their calf muscles by placing their foot
in the space of the wooden stick’s point and
pulling the handle (as illustrated in Figure 3). The
participant in SHM performed the massage using
their own hand and actively stretched their calf
muscle by dorsiflexing the ankle until a maximally

tolerated stretch was felt.



23013§UNINAUNITIANITFUNIN 7 11 avuil 2 NINGIAN—GUIAN 2568
Journal of Health and Health Management Vol. 11 No. 2 JULY-DECEMBER 2025

Main axis 60 cm

Massage axis 8 cm

Handle 40 cm

i

Figure 3A-B shows the self-calf stretching techniques for the WMS

5. Data collection and outcome measures
Following the screening, baseline outcome
assessments were conducted. Measurement
included the Semmes-Weinstein monofilament
test (SWMT) (Kamei et al., 2005), Timed up and
go (TUG), One leg stands (OLS) with both eyes
open and closed, and WHOQOL - BREF - THAI
The post-intervention assessments were performed
at 4 weeks. An additional evaluation was conducted
after 6 weeks (after a 2-week cessation period)
to determine long-term effects. All assessments
were conducted by the research assistant, who

was blinded to group allocation.
Before data collection, the intra-rater

reliability of the research assistant was established.

The Intraclass Correlation Coefficient (ICC) values
indicated excellent reliability for the following
measures: the SWMT (ICC=1.00), the TUG test
(ICC=0.97), and the OLS test with eyes open
(ICC=0.97). Reliability was also acceptable for
the OLS test with eyes closed (ICC=0.80).

6. Mental State Examination E10
(MSET10)

The MSET10, a tool employed to assess
dementia, was utilized during the screening
process. This instrument comprises 10 questions,
with a maximum score of 29. The dementia cut-off
scores are stratified based on the individual’s
education level: 14 points and below for those

without formal education or literacy, 17 points
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for individuals with primary school education,
and 22 points for those with education beyond
primary school (Zaudig, 1992).

7. Semmes-Weinstein Monofilament Test
(SWMT)

SWMT assessed the foot sensation
using a 10-g monofilament applied with sufficient
pressure to buckle for about a second on 10 points
of each foot (Kamei et al., 2005). The participants
were instructed to keep their eyes closed during
the examination and verbally respond with “Yes”
when they felt the monofilament touch their foot
(Raymond et al., 2019). The number of lost sense
points was recorded by the examiner.

8. Timed up and go Test (TUG)

The dynamic balance was evaluated
using the TUG test, which began recording the
time when participants rose from the chair,
walked for 3 meters, and concluded by returning
to a seated position. The average duration of two
trials was recorded for analysis.

9. One Leg Stand Test (OLS)

The static balance was evaluated using
the OLS test under 2 conditions: eyes opened and
eyes closed, on both sides of the leg. Participants
were instructed to place their hands on their waist
and lift one leg off the ground, at which point the
time began. They were required to maintain their
balance for as long as possible without assistance
or for 60 seconds, either with eyes open or closed,
depending on the test condition. The time was
stopped when the stance foot shifted on the
ground or the raised foot touched the ground. The
performance times from 2 trials were recorded

and averaged Park, Yang, Yoo, & Kim, 2020).
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10. World Health Organization Quality
of Life Brief - Thai (WHOQOL - BREF - THAI)
The WHOQOL - BREF - THAI was utilized
to assess the quality of life across 4 domains:
physical health, psychological, social relationships,
and environment. The questionnaire consists of
26 items, with a total score of 130. The results
are categorized into 3 levels: a score of 26-60
indicates poor quality of life, 61-95 signifies
moderate quality of life, and 96-130 reflects good
quality of life.
11. Statistical analysis
This study aimed to examine the effect
of using a wooden massage stick or self-hand
massage at different points of time (before the
massage, after 4 weeks of massage, and 2 weeks
after stopping the massage to assess long-lasting
effects. Within-group differences for normally
distributed data were analyzed using a paired
t-test, while those with abnormal distributions
were assessed using the Wilcoxon Signed Ranks
test. Between-group differences for normally
distributed data were analyzed using ANCOVA,
with the baseline (pre-intervention) values of
the respective dependent variable serving as
the covariate, whereas those with abnormal
distribution were analyzed using the Mann-
Whitney U test. Data normality was assessed
using the Shapiro-Wilk test. All data analyses were
conducted using SPSS version 20.0. The analysis
was conducted using a Per-Protocol approach,
including only participants who completed the
entire intervention and follow-up as specified in

the study protocol.
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Results

The publicity of this study was disseminated
to the Tambon Health Promoting Hospitals in
Nang-lae, Patung, Pra Ratchathan, Maekaotom,
and Thasud. Following the screening process,
45 participants met the inclusion and exclusion

criteria; however, only 17 participants were eligible

Table 1 Participant characteristics

to proceed with the study. These 17 participants
were randomly assigned into two groups: 8
participants in the WMS and 9 participants in the
SHM. The baseline characteristics of both groups
of participants were relatively similar which are

presented (Shown in Tablel)

Characteristics

WMS (N = 8)
Mean + SD

SHM (N = 9)
Mean + SD

Gender; number of male (%)
Age (years), Mean (sd)

BMI (kg/m®)

Duration of diabetes (years)

Number of lost sense points of SWMT (out of 20)
(points)

Rt. One Leg Stand (Closed Eye) (sec.)
Time Up and Go Test (sec.)

Rt. One Leg Stand (Open Eye) (sec.)
Lt. One Leg Stand (Open Eye) (sec.)
Lt. One Leg Stand (Closed Eye) (sec.)
WHOQOL-BREF-THAI (score)

5 (62.50%)

4 (44.40%)

60.11 +7.15 59.13 + 8.94
24.81 + 4.14 23.67 + 4.57
8 +3.38 9 +4.83
5+ 214 411 + 1.45
471 + 4.42 4.4 + 417
9.19 + 1.55 9.27 + 2.07
19.21 + 12.37 17.15 + 10.94
20.63 + 19.06 15.96 + 14.92
6.33 + 5.32 3.98 + 1.89
99.87 + 7.69 98 + 16.73

1. Intervention effects
After a 4-week intervention, the number
of lost sense points (SWMT) showed a significant
improvement within both the WMS and SHM
groups (as detailed in Table 2). In the WMS group,
the number of points significantly decreased
from a pre-test to post-test at 4 weeks (p-value

<.001). This improvement persisted two weeks

after the cessation of the massage, maintaining
a statistically significant reduction (p-value<.05)
compared to the baseline (as shown in Table 2).
A similar reduction was observed in the SHM
group; significant improvements were seen at the
4-week post-test, and these effects continued to
persist at the 6-week follow-up (p<.01).

The TUG test results showed significant
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improvements in both groups at the post-test and
follow-up (as shown in Table 2). The WSM group
showed a statistically significant reduction in time
.02). This
reduction was maintained at the 2-week cessation
.01). Similarly, the SHM

group also achieved significant improvements

from pre-test to post-test (p-value =

follow up (p-value =

from pre-test to post-test (p-value = .008), and

these improvements remained significant at the

6-week follow-up (p-value = .001) (as shown in
Table 2).

Meanwhile, the significant differences
in SWMT and TUG between the groups were
not found. Additionally, other variables, including
right and left OLS (both open and closed eyes) and
WHOQOL BREF-THAI did not show significant
changes for post-intervention within group and

between groups (shown in Table 2).

Table 2 Comparison between the pre-test and post 4 weeks, pre-test and post 6 weeks, and

comparison between groups

Within group Between groups

Variables Group N Pre-test Post 4 weeks Post 6 weeks (p-value p-value p-value p-value
Mean = SD  Mean + SD  Mean + SD (Pre-and (pre-and (pre-and (pre-and
post-4 post-6 post-4 post-6
weeks) weeks) weeks) weeks)
SWMT WSM 8§ 5.00 = 2.14 1.25 + 1.39 0.5 = 1.06 .001P* .012%* 96" .298™
SHM 9 411 +1.45 1.11 + 0.93 0.78 £ 0.97 .007"* .007"*
TUG WSM 8 9.19 + 1.55 7.92 + 1.55 778 +1.9 .02 P .01P* 773" .057
SHM 9 9.27 £ 2.07 7.85 + 1.67 7.61 +£1.71 .008™* .001"*
Rt. OLS WSM 8 19.21 +12.37 28.1 +22.54 21.7 + 22.33 0.123% .05" 673" 665"
(OE)
SHM 9 17.15+10.94 22.39 +18.75 18.76 + 16.05 0.282° 767"
Lt. OLS WSM 8 20.63 £19.06 22.88 + 20.51 18.34 + 21.67 0.575" 674" " 531"
(OE)
SHM 9 1596 +=14.92 20.93 +12.46 16.75 + 16.9 0.173" 26"
Rt. OLS WSM 8 4.71 £ 4.42 6.83 + 5.8 4.77 £ 4.18 0.408" 9797 178" 441"
(CE)
SHM 9 4.4 +4.17 3.33 + 1.47 5.77 £ 3.73 0.767" 236"
Lt. OLS WSM 8§ 6.33+ 5.32 7.07 + 9.86 3.93 + 4.17 1.00" 575" 63" 102"
(CE)
SHM 9 3.98 + 1.89 3.8 +£2.39 5.74 + 4.42 0.767" 314"
WHOQOL WSM 8 9987 +7.69 97.37 + 11.34 96.62+ 15.87  0.646" .623° .384" 857"
SHM 9 98 + 16.73 92 +11.32 97.11 +£12.33 0.239° .841°

WSM; wooden self-massage group, SHM; self-hand massage group, SEMT; Semmes-Weinstein monofilament test
(point), TUG; Time Up and Go test (sec.), Rt. OLS (OE) (sec.); Right One Leg Stand (Open Eye) (sec.), Lt. OLS (OE);
Left One Leg Stand (Open Eye) (sec.), Rt. OLS (CE) (sec.); Rt. One Leg Stand (Closed Eye), Lt. OLS (CE) (sec.); Lt.
One Leg Stand (Closed Eye) (sec.), WHOQOL; WHOQOL-BREF-THAI (score), "paired ttest, “Wikcoxon Signed Ranks
test, "Mann Whitney U test, "ANCOVA, *p-value <0.05 statistical significant difference
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Discussion

This study aimed to assess the effects of
a 4-week self-massage regimen, comparing the
effectiveness of a wooden massage stick (WMS)
and self-hand massage (SHM) on sensation,
balance, and quality of life.

The results revealed that both WSM and
SHM group experienced a significant reduction
in SWMT score from pre-test to post-test after
4 weeks, with this improvement persisting even
after a 2-week cessation period. This finding
suggests that both self-massage methods may
be effective for improving sensation, which is
important for the diabetic neuropathy patient.
This aligns with the previous studies showing
significant improvement in foot sensation after 2
and 4-week of massage, regardless of the technique
(Chanumklang et al., 2019; Chatchawan et al.,
2015; Gok Metin et al., 2017). The enhancements
were attributed to improving local blood flow,
stimulating the somatosensory system, activating
multiple receptors, leading to changes in the
pressure distribution, proprioceptive systems,
muscle tension, joint angle, and muscle length. The
various massage techniques have been reported
as effective for diabetic neuropathy, including
using a Thai massage technique for 30 minutes
combined with a 5-minute stretching massage,
administered by Thai massage therapists, 3
sessions per week for 2 weeks (Chatchawan et al.,
2015), using a self-hand massage for 15 minutes
twice a week for 4 weeks (Agustini et al. 2019),
using an electric massage machine for 15 minutes
twice a week for 4 weeks (Gok Metin et al.,

2017), using a massage wood device for 30 minutes

every day for 4 weeks (Chanumklang et al., 2019),
using a bamboo rail for 15 minutes, 3 times
a week for 4 weeks (Thuma, Khosinglang, &
Ongruksa, 2020), and using a coconut shell
carpet for 15 minutes, 3 times a week for 4 weeks
(Rattanachompu et al. 2019).

The results of the TUG test paralleled those
of the SWMT, with both groups demonstrating
improved mobility and balance at the 4 weeks of
massage, and continued improvement at 6 weeks.
This indicates a 4-week self-massage regimen
is effective for enhancing dynamic balance.
These results align with the prior studies that
reported improvements in TUG performance
after just 2 weeks of massage in Type 2 Diabetes
patients (Chatchawan et al., 2015; Tiitiin Yiimin,
Simsek, Sertel, Ankarali, & Yumin, 2017). The
mechanisms behind the improvements from
Thai massage were explained through 3 primary
pathways. Firstly, the deep pressure and
stretching techniques used in Thai foot massage
enhance local blood pressure and stimulate the
somatosensory system, which includes multiple
receptors crucial for postural control. Secondly,
the direct deep pressure applied to the plantar
region may arouse joint mechanoreceptors,
subsequently improving the neuromuscular
function of joint-stabilizing muscle by increasing
the extensibility of non-contractile capsule and
ligamentous tissue, thus enhancing mobility and
dynamic balance. Finally, the pressure applied
to the plantar region activates plantar cutaneous
receptors, supporting functional plasticity within
the central nervous system and leading to a

recalibration of somesthetic cues, thereby directly
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enhancing balance (Tiitiin Yiimin et al. 2017).
Although the progression of SWME and TUG
was observed, this study found no significant
changes in other variables, including the OLS
test and WHOQOL-BREF-THAI scores. The lack
of change in the WHOQOL-BREF-THAI score
may be due to uncontrolled external stressors
and anxieties related to the COVID-19 pandemic
during the study period. This factor likely
impacted participants’ overall quality of life,
masking any subtle intervention effects from the
massage itself. For the OLS test (an indicator
of static balance and proprioception), the lack
of significant improvement contrasts with some
previous findings (Chatchawan et al., 2015; Tittin
Yiimin et al. 2017). While balance can improve
through proprioceptive system activation, which
some massage techniques (e.g., those combined
with gentle traction) can stimulate, a significant
factor for sustained OLS performance is lower
limb muscle strength, which massage alone does
not enhance. This inherent limitation may restrict
the clear improvement observed. (Chatchawan et
al., 2015; Chanumklang et al., 2019). However,
OLS improvements were noted in other studies
that used a longer, 6-week intervention period
(Titin Yiumin et al. 2017), suggesting duration
may be the key. Conversely, another previous
study also failed to demonstrate an immediate
massage effect on the OLS test (Chatchawan et al.,
2015).

In alignment with the OLS test results,
no significant changes were demonstrated in
the quality of life scores as measured by the

WHOQOL-BREF-THAI, with no notable difference
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between the pre-test and post-test. Research on
massage effects suggests that the duration needed
to achieve different outcomes varies significantly.
For example, improvements in ankle and thumb
range of motion and sleep performance have
been observed after just a single massage session
(Chatchawan et al., 2015; Wardani, Wijayanti, &
Ainiyah 2019), and immediate effects on blood
circulation were seen after three consecutive
days of intervention (Puryanti, Subiyanto, &
Amigo, 2023). However, improvements in sensory
response typically require 4 weeks (Abiddin &
Anam, 2024; Lapanantasin, Jedtanaprakrit,
Assarach, Inklum, & Jamnongphon, 2014).
Given this variance, the lack of quality of life
improvement in this study may be due to the
short 4-week intervention period, which was
likely insufficient to impact overall quality of life.
Furthermore, despite extensive studies on plantar
massage, few have directly assessed its effect on
quality of life.

No significant differences were observed in
any of the measured outcomes between the WSM
and SHM group, suggesting that both massage
interventions may be improving the assessed
parameters. Nonetheless, variations in participant
satisfaction were noted. Some participants in the
WMS found the wooden massage stick comfortable
for seated use and provided satisfactory pressure.
In contrast, participants in the SHM group
experienced discomfort with deep pressure and
reported back and knee pain during the massage.
Conversely, some participants preferred manual
hand massage due to its greater control over
pressure and placement compared to the wooden

massage stick.
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The study could be constrained by limitations
that affected its capacity to detect subtle
differences in results, including the short duration
of intervention and limited sample size. Additionally,
the investigation was carried out during the COVID-19
pandemic, presenting obstacles in enrolling and
collecting the data of the participants, particularly
the elderly, and restricted access to vaccinations
among the Thai population, leading to potential
distress and necessitating ending the study before
it finishes. Given these limitations of this study,
further research should include a larger sample
size and a longer intervention period. This study
explored applying the innovation for approaching
plantar massage, offering a viable option for foot
care in individuals with type 2 diabetes mellitus.
The conclusion of this study suggests that a
4-week plantar massage program, whether using
a manual technique or a wooden stick, may be

effective in improving neuropathy and balance.
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Abstract

This study aims to evaluate the impact of annual short-term haze exposure on respiratory
health in elderly individuals residing in Chiang Rai Province.Methods: This was a cross-sectional
study conducted on 46 elderly volunteers living in Chiang Rai province to examine the impact
of haze on pulmonary function, respiratory muscle strength, and fractional exhaled nitric
oxide (FeNO). The study compared measurements taken at the beginning of the haze season
and after one month of exposure. Results: The study revealed that FeNO levels increased

significantly after exposure to haze, with values of 23.65+16.69 ppb and 27.93+17.81 ppb
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(p<.05). However, there were no statistically significant differences in pulmonary function
and respiratory muscle strength measurements one month after exposure. The baseline air
quality level averaged PM2.5 at 67.98 pug/m® and PM10 at 134.84 pg/m®, while the follow-up
measurements after one month showed an average PM2.5 of 149.43 ng/m* and PM10 of 321.13
ng/m®. Conclusion: Elevated levels of fine particulate matter contribute to increased airway
inflammation in elderly, as detected by FeNO. However, this level of inflammation does not

significantly affect pulmonary function or respiratory muscle strength.
Keywords: Particulate matter, haze, pulmonary function, airway inflammation
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WAy 27.93+17.81 ppb (p<.05) aghdlsimulunuanuuanardlua aussanmlen LazAINULTWIIVDS
néwilomelangnndufamenafudunamiaiou Anadsves PM2.5 isalalurasBuduiidiniu
67.98 pg/m* waz PM10 Wiy 134.84 ng/m® vaeiiseiuiifnldlussosinnunandsanuiaiou
wui1 PM2.5 fiAnade winiu 149.43 pg/m® uay PM10 Wiy 321.13 pg/m® a3u: sefuvesduazens
yadnidistuiidurlmfemssnavsemmadumelafintuly fgeeny Gmmanuldlaonafiuty
393f FeNO agnslsAnunissniausesuidslddmadie nmswasuwlaswesiaussanmlen wie
auudauswosndsiionela

AE1ALY: Huazoed nuenAiy aussnnInUen NIsenauveINaLnIele

Introduction

Thailand’s northern region experiences
frequent episodes of haze, primarily occurring
from January to April, rising in February
and peaking around March (Suriyawong et

al., 2023). The haze significantly impacts the

health of the local population, particularly
affecting vulnerable groups like the elderly,
children, and individuals with respiratory
conditions (American Lung Association,
2025). Prolonged exposure to haze can

result in a variety of respiratory symptoms
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(Schinasi et al., 2011). Exposure to PM2.5
has been linked to respiratory issues, such
as asthma, chronic obstructive pulmonary
disease (COPD), and lung cancer (Xing, Xu,
Shi, & Lian, 2016). Additionally, PM10 has
been reported as a contributing factor to the
exacerbation of respiratory conditions like
asthma and COPD (Pothirat, Tosukhowong,
Chaiwong, Liwsrisakun, & Inchai, 2016).
Short-term air pollution exposure is linked
to worse respiratory symptoms and reduce
lung function (Lagorio et al., 2006). Previous
studies suggested that PM may affect health
by increasing reactive oxygen species (ROS),
altering respiratory tract function, ultimately
leading to airway inflammation and changes
in pulmonary function (Hogervorst et al.,
2006). In addition, prolonged exposure to
high levels of PM2.5 was linked to declines
in FEV1/FVC and PEF (Mu et al., 2022).
Furthermore, a previous study indicates that
prolonged exposure to urban PM2.5 is linked
to a decline in skeletal muscle mass among
healthy older adults who experience annual
exposure (Chen et al., 2019). Evidence of its
direct impact on inspiratory muscle weakness
remains insufficient.

Fractional exhaled nitric oxide (FeNO)
is a non-invasive measurement used to assess
airway inflammation in clinical practice.
Portable analyzers provide accurate, reliable
measurements, assist in the early detection

of asthma and COPD, evaluate severity, and
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monitor treatment response, particularly
during exacerbations (Kharitonov & Barnes,
2006). Previous research demonstrates a
positive correlation between air pollution
exposure and FeNO levels in patients with
respiratory diseases after short-term exposure
(Guo et al., 2019). FeNo has recently been
widely used in research to assess respiratory
inflammation in healthy individuals exposed to
air pollution (Anand, Castiglia, & Levy Zamora,
2024; Fan et al., 2018). A systematic review
emphasizes that assessing airway inflammation
is crucial for understanding the effects of air
pollution exposure. Measuring FeNO is an
effective method and reliable biomarker for
indicating airway inflammation caused by air
pollutants (Anand et al., 2024). It is evident
that the elderly exposed to PM2.5 for 24
hours demonstrated a statistically significant
increase in FeNO levels (Adamkiewicz et al.,
2004). Elderly individuals are particularly
vulnerable to air pollution, as factors like
reduced lung function, decreased chest
flexibility, weakened respiratory muscles, and
long-term inflammation accelerate lung decline
(Sharma & Goodwin, 2006). Elderly immune
systems are less effective at protecting the
lungs from inhaled pollutants (American Lung
Association, 2024). Moreover, A comprehensive
review identifies mechanisms that increase
the aging lung’s vulnerability to environmental
injury, including changes in pulmonary

function, oxidative stress, and immune system
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alterations Wang, Green, Smiley-Jewell, &
Pinkerton, 2010). Therefore, elderly individuals
represent a vulnerable group at high risk from
exposure to air pollution. Assessing respiratory
health by measuring FeNO levels could benefit
early prevention in the elderly. Chiang Rai is
considered an aged society in 2022 (United
Nations Development Programme [UNDP],
2024). Living in an area with high air pollution
and inadequate health prevention systems
can significantly affect pulmonary health and
reduce quality of life. Early detection of the
effect of air pollution exposure would allow
early prevention and treatment.

Despite existing research on the impact
of air pollution on respiratory health, limited
studies have investigated the effects of annual
exposure to PM during the haze season on
respiratory health, focusing on pulmonary
function, respiratory muscle strength, and
airway inflammation in elderly individuals
with seasonal exposure over multiple years. In
northern Chiang Rai, elderly residents exposed
to seasonal PM each year have not undergone
pulmonary assessments, pointing to an area
that requires further investigation. Hence, this
study aims to investigate the effects of PM on
respiratory health in the elderly population of

Chiang Rai Province, Thailand.

Research Methodology
1. Study design and subjects

A cross-sectional study included elderly

individuals aged 61 to 80 years, residing in
Chiang Rai province since childhood, who
visited the Subdistrict health promotion
hospital for routine health check-ups. The
sample size, based on Yoda et al. (Yoda et al.,
2017) using the formula for a single-sample

A 9% with Z = 1.96, a = .05,
SD = 12.5, and d = 4, was calculated as 38.

mean, N =

Allowing for a 20% dropout, the final sample
size was 46 participants. Exclusion criteria
included a history of cardiovascular or
respiratory diseases, neurological disorders,
inability to walk independently, and a history
of smoking. The study was approved by the
Mae Fah Luang University Ethics Committee
on Human Research, Chiang Rai, Thailand
(COA 184/2020, No. EC20153-25).
2. Data collection

A study was conducted to compare
pulmonary function, respiratory muscle
strength, and airway inflammation. All
subjects were recruited, and exposure was
assessed in late January at the start of the
haze season (AQI levels > 51) and reassessed
one month later. The 24-hour average levels
of particulate matter (PM2.5 and PM10) were
recorded using the application White Giant
Temple of Dust. The application is recognized
as a reliable tool for reporting air quality and
particulate matter levels. (Yakkaw, 2021).
Baseline characteristics, physical activity,
facemask use patterns, and medical history

were collected through participant interviews
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and recorded. Device-based outcomes were
assessed by trained physiotherapists, as
detailed below.

Pulmonary function tests were
performed with the subject seated, in
accordance with the 2005 ATS/ERS standards
(Miller et al., 2005). The spirometer was
calibrated with a 3.0-liter syringe before each
session. Subjects inhaled fully and exhaled
forcefully at least three times for consistency,
ensure repeatability (best FVC and FEV1
within 150 mL of the next best), then select
the highest values.

The airway inflammation test was
conducted according to ATS/ERS standards
(Dweik et al., 2011) using the NObreath device
(COSMED Srl, Italy). Participants exhaled at
50 ml/s for 10 seconds, with the analyzer set
to one part per billion (ppb). Each participant
performed the test at least three times, and the
final value was the average of the two closest
readings within 5%.

Respiratory muscle strength was
assessed with the subject seated upright,
following 2002 ATS/ERS standards (American
Thoracic Society/European Respiratory
Society, 2002) using a Micro RPM Respiratory
Pressure Meter (Micro Medical, UK). To ensure
an airtight seal, subjects were instructed to
firmly close their lips around the mouthpiece.
Measurements included Maximal Inspiratory
Pressure at Functional Residual Capacity

(PImaxFRC) and Maximal Expiratory Pressure

138

(PEmax). For PImaxFRC, subjects breathed
normally and, after a normal exhalation,
inhaled maximally against occlusion to assess
inspiratory muscle strength. For PEmax,
subjects inhaled fully to TLC and then exhaled
maximally against occlusion to measure
expiratory muscle strength. After at least three
attempts with one-minute rests, the highest
reproducible value (< 20%) defined muscle
strength.
3. Statistical analysis

The data were analyzed using IBM SPSS
Statistics, version 20. Descriptive statistics, such
as means and standard deviations (SD), were
employed to present the data. Within-group
comparisons were conducted when subjects
were exposed to air pollution at the beginning
of the haze season and again after one month
of exposure. All study parameters were non-
normally distributed and were analyzed using
the Wilcoxon signed-rank test. Statistical

significance was determined at the p < .05.

Results

The study presents the baseline
characteristics of the elderly participants in
Table 1. Of the 46 participants (16 males, 30
females), with an average age of 68.24 + 4.90
years. The participants had an average body
mass index (BMI) of 24.11 + 2.69 kg/m® and
a waist-hip ratio of 0.91 + 0.06. It was found
that 43 participants (93%) actively engaged

in regular physical activity, meeting the
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recommended guidelines of at least 150-300 diagnosed with respiratory system diseases.

minutes of moderate-intensity aerobic physical

activity. Notably, none of the participants were

Table 1 Baseline characteristics

(Shown in Table1l)

Variables

Elderly subjects (N = 46)

Male/Female
Age (year)
Body weight (kg)

Waist hip ratio

Pattern of facemask use (Disposable mask)

- Facemasks worn throughout waking hours N (%)

- Facemasks worn only outdoors N (%)

16/30
68.24 (+4.90)
58.87 (£8.63)

0.91 (+£0.06)

4 (8.70)
42(91.30)

Data are presented as mean=SD for continuous variables.

The study collected data on individual
exposure to PM over a one-month period.
As presented in Table 2, at the beginning of
the haze season, the average levels of PM2.5
and PM10 were 67.98 and 134.84 pg/m®,
respectively. After one month, the average
levels increased to 149.43 pg/m® for PM2.5 and
321.13 pg/m® for PM10. A significant increase
in the concentrations of fine particulate matter

was observed (p <.001). FeNO levels increased

significantly from the initial exposure period
to the one-month exposure period, rising from
23.65 ppb to 27.93 ppb (p < .05). (Shown in
Table 2) the pulmonary function parameters
and respiratory muscle strength during the
initial exposure period and after one month of
exposure. The study results did not show any
significant differences in pulmonary function
and respiratory muscle strength between

these two periods. (Shown in Table 3)
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Table 2 The concentrations of fine particulate matter (PM2.5, PM10) and FeNO levels during

the initial exposure period and one-month exposure period.

Pre (Mean) SD Post (Mean) SD p-value
SpO, 97.78 1.223 97.46 1.328 .216
PM2.5 (pg/m®) 67.98 34.628 149.430 64.7948 <.001
PM10 (pg/m®) 134.84 57.587 321.128 77.4470 <.001
FeNO (ppb) 23.65 16.695 27.93 17.817 .004

SpOz, Oxygen saturation; PM10, particles smaller than 10 microns; PM2.5, particles smaller

than 2.5 microns; FeNO, fractional exhaled nitric oxide.

Table 3 Pulmonary function parameters and respiratory muscle strength during the initial

exposure period and one-month exposure period.

Pre (Mean) SD Post (Mean) SD p-value
FVC (%Pred) 110.80 23.289 110.48 19.342 926
FEV1 (%Pred) 106.43 18.163 107.26 17.117 572
FEV1/FVC 93.87 10.770 94.50 10.866 741
PEF (%Pred) 82.78 26.418 83.20 21.640 .892
FEF25-75 (%Pred) 75.85 37.526 79.50 32.702 .874
PImaxFRC (cmHZO) 77.48 25.415 81.07 28.345 .088
PEmax (¢cmH,0) 96.17 34.140 100.57 30.003 .091

FVC; forced vital capacity, FEV1; forced expiratory volume in 1 s, PEF; peak expiratory flow,
FEF25-75; forced expiratory flow values of 25% - 75%, PImaxFRC; Maximal inspiratory

pressure starting from functional residual capacity, PEmax; maximal expiratory pressure.
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Discussion

Haze is serious air pollution caused by
the accumulation of fine particulate matter in
the atmosphere. It is known to cause health
issues in various systems, most notably the
respiratory system. This study examines the
impact of recurrent annual haze episodes
on pulmonary function, respiratory muscle
strength, and fractional exhaled nitric oxide
(FeNO) in the elderly residing in a specific
area.

FeNO is a non-invasive biomarker
used for monitoring and diagnosing airway
inflammation. Evidence from a systematic
review confirms that FeNO is a sensitive
biomarker for airway inflammation caused by
air pollutants. With its feasible, accurate, and
reliable measurement (Anand et al., 2024),
FeNO testing is gaining recognition in clinical
practice for assessing airway inflammation, as
demonstrated by previously discussed studies.
While it is increasingly used to evaluate
inflammation caused by air pollution, it has
not yet been widely implemented, particularly
among high-risk populations living in areas
with high levels of air pollution in Thailand.
These factors have motivated our interest in
using FeNO assessment alongside spirometry
for the early and accurate detection of
respiratory health issues in the elderly.

The results of this study reveal an increase
in FeNO levels following one month of exposure

to air pollution. Elevated FeNO levels indicate

airway inflammation, possibly triggered by
exposure to air pollution. Other studies have
confirmed similar findings, demonstrating that
PM exposure causes oxidative stress and direct
toxic damage, leading to lung inflammation
and the aggravation of respiratory symptoms
(Kharitonov & Barnes, 2006; Wang, Green,
Smiley-Jewell, & Pinkerton, 2017). Additionally,
previous evidence suggests that long-term
exposure to fine particles is associated with
airway inflammation in elderly women, with a
higher concentration of FeNO associated with
exposure to fine particles (PM2.5) and respirable
particles (PM10) (Abramson, Wigmann, Altug,
& Schikowski, 2020). A comprehensive study
assessed airway inflammation and pulmonary
functions among elderly individuals found that
increased exposure to particles was linked to
higher FeNO levels in elderly individuals with
chronic respiratory diseases. Additionally, BMI,
gender, and allergy history also influenced
these effects (Chen et al., 2021). The American
Thoracic Society (ATS) recommends that
normal FeNO values for adults should be below
25 ppb, with values between 25 and 50 ppb
considered in clinical context (Dweik et al.,
2011). Our study found an average of 27.93 ppb,
suggesting air pollution-induced airway
inflammation. As shown in a previous research
identifying age as one of the factors influencing
the impact of particulate matter on airway
inflammation (FeNO) (Choi et al., 2020). As

this study involved elderly participants, their
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significantly higher FeNO levels after exposure
may reflect an age-related enhancement of
this effect.

The study results showed no significant
changes in respiratory muscle strength or
pulmonary function. This may be attributed
to the fact that most elderly participants
engaged in regular physical exercise exceeding
150 minutes per week and had no history of
respiratory diseases. Additionally, no changes
in respiratory muscle strength were observed
after one month of exposure. However, prior
research has demonstrated that long-term
exposure to PM2.5 over an average of one
year reduces muscle mass, particularly in the
upper extremities and trunk among the elderly,
but not in the lower extremities (Chen et al.,
2019). The mechanisms of muscle wasting
in older individuals likely involve multiple
factors, with limited understanding.

Regarding pulmonary function, despite
evidence of airway inflammation, all participants
exhibited normal spirometry values. This could
be because early-stage airway inflammation
may not yet cause significant airway obstruction
or restriction, resulting in normal spirometry
measurements. In contrast, a comprehensive
systematic review and meta-analysis have firmly
established that exposure to particulate air
pollution has marked detrimental effects on
pulmonary function in both healthy adults and
those with asthma, regardless of whether it’s

short-term or long-term exposure (Edginton,
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O’Sullivan, & Lougheed, 2017). A previous study
found that long-term exposure to PM2.5 and
PM2.5-10 in residential areas is associated with
reduced lung function in the elderly. Prolonged
exposure to PM2.5 primarily decreases vital
lung capacity, while PM2.5-10 has a greater
negative effect on conductive airways (Chen
et al., 2019). Conversely, a different study
exploring the correlation between ambient PM
levels and pulmonary function in adults found
that PM2.5 substantially influenced pulmonary
function in areas with elevated PM2.5 levels
compared to PM10 (Liu et al., 2017).
Variations in the effect on pulmonary
function may result from variations, co-pollutants,
concentration levels, weather patterns,
geographical regions, exposure durations, and
individual health factors (Liu et al., 2016).
This study involved a comparatively shorter
exposure duration, in contrast to many previous
studies. During the study period, residents in
the region experienced haze episodes for only
three months each year, primarily occurring
between February and April (Niampradit et al.,
2022). This duration is notably shorter than
what prior research had considered. Another
possible explanation for this result could be that
mild or early-stage airway inflammation may
not have caused significant airway obstruction
or restriction, allowing spirometry values to
remain normal. Additionally, most of research
participants engage to a regular physical

activity, which is known for its numerous
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health advantages. Furthermore, variations
among participants in face mask usage may have
influenced the results. Consequently, spirometry
alone may not fully capture the effects of PM
exposure on respiratory health. However,
this does not imply that the volunteers’ lungs
were unaffected by PM exposure. In fact, the
results showed a significant increase in airway
inflammation levels following PM exposure as
indicated by elevated FeNO levels, following
PM exposure. Therefore, FeNO appears to
be a practical option for evaluating airway
inflammation in routine clinical practice and
fieldwork, particularly for elderly patients. This
marker could enable early detection, providing
a more comprehensive and precise evaluation
of air pollution’s effects on respiratory health.
This led to earlier management to help prevent
long-term respiratory health issues in the
elderly. Future research, as well as in clinical
practice in Thailand may need to measure
FeNO in vulnerable individuals living in areas
with air pollution. Moreover, investigating
the relationship between FeNO levels and
respiratory function across different air quality
levels could provide valuable insights into the
effects of air pollution on respiratory health,
and implementing interventions to reduce
haze exposure in this population, should be
explored in future research.

This study has limitations, including
a small sample size and variability among

participants regarding the use of face masks,

and physical activity. These factors could
affect the study’s results. To enhance the
reliability of future research, these factors
should be controlled, and a larger number of

participants should be included.

Conclusions

The study found that short-term exposure
to PM10 and PM2.5 at the beginning and
following one month of air pollution exposure
led to heightened airway inflammation among
the elderly individuals residing in areas
with seasonal particulate matter exposure.
However, no significant changes were detected
in respiratory function or respiratory muscle
strength. Factors such as regular physical
activity, the duration of exposure, and mild
or early-stage airway inflammation may
explain why spirometry values did not show

significant changes.
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P59 TNE VI3

Abstract

This quasi-experimental one-group pretest-posttest design aimed to examine the effects
of supervision program of shift handover on information technology towards nursing supervisor
digital technology competency. Samples consisted of 30 unofficial-time nursing supervisions,
selected by simple random sampling. The research instruments composed of two parts :
(1) program of shift handover on information technology towards nursing supervisor digital
technology competency, and (2) assessment tool for evaluating digital technology competency
included, knowledge, attitudes, and skills about digital technology competency, with the reliability
values of the three tests being 0.71, 0.89, and 0.95, respectively. Data were analyzed by using
percentages, means, standard deviations and paired t-test. The results revealed that, after the
experiment the unofficial-time nursing supervisions had competencies in all three aspects 1)
Knowledge of digital technology 2) Attitudes of digital technology and 3) Digital skill of technology
increase in mean scores showed a statistically significant (p-value < .05). Based on these findings,
it is recommended that some hospitals can adopt this program for training and developing digital

technology competency for unofficial-time nursing supervisors in shift of handover.

Keywords: Program of shift handover on information technology, Digital and information

technology skills, Nurse Supervisors
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Abstract

This study was a retrospective analytical study with the primary objective of examining
the association between first-trimester hemoglobin Alc (HbAlc) levels in pregnant women
and pregnancy outcomes. The study population consisted of singleton pregnancies, aged 18-45
years, who attended their first antenatal visit at Phaholpolpayuhasena Hospital, Kanchanaburi
Province, between October 1, 2022 and September 30, 2024. Eligible participants were those
who had their HbAlc measured during the first trimester yielding a total of 366 cases. The
research instrument was a data extraction form developed by the investigators to collect
retrospective information from medical records. The form comprised maternal demographic
and clinical data, first-trimester HbAlc levels, and pregnancy outcomes. The results revealed
that first-trimester HbAlc levels were significantly associated with the risk of gestational
diabetes mellitus (GDM) (p < .05). Each 1% increase in HbAlc was associated with a 2.6-
fold increase in the risk of developing GDM. An HbAlc cutoff of 5.7% yielded the highest
discriminatory performance, with an overall accuracy of 73.5%. Furthermore, incorporating
additional risk factors maternal age, BMI, family history of diabetes, and gravidity together
with HbAlc substantially improved predictive performance, achieving an overall accuracy of
95.0%. In conclusion, first-trimester HbAlc measurement can serve as an early indicator of
the risk for adverse pregnancy outcomes. Early identification of high-risk pregnancies through
HbA1c assessment, combined with maternal risk factors, may facilitate timely monitoring and

appropriate management to reduce complications for both mother and child.
Keywords: HbAlc, first trimester, gestational diabetes mellitus, pregnancy outcomes
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wavesrniseudelan (WHO) sedhimnudndiay
YINITNTIVAANTOILALNITINNITAMURAUNAUD
svsuhmaludenvomddinssdogaduszun
iedesfunnrunsndeuiionainiulusserdu
warszezesondnanssfuarnsnluasss
(American Diabetes Association, 2025; World
Health Organization, 2013)

AT nsUIWER s dnlng)
szsfiunisugaslasunadiaes viedunwil 24-28
YBINIHIATIA FIETBMINAFIUALNLABAA
ﬂgim (Oral Glucose Tolerance Test: OGTT)
ANANATTIUYRIRIAN ST ST AN AN
meﬂuLLazmﬁgﬂmiﬁ (American Diabetes
Association, 2024) N159539AANSIUYMNANINET
gnavinliidsleonalunisquanazdesiuniie
WS EURILASTIYUSNUINSHIATSS (Catalano
& Shankar, 2017) Insa3deswiuniaauein
ANURAUNAYRLUNIUBATUYBINGLAE (Glucose

LY

Metabolism) 3uUs1ngi5an 31t n1smsrasesu
dmaludonsauslnsuiausn lunderanssdidl
Padodusannziummuiifuiisensulusedu
WA bawa Usedilsaiuimiiuvesyanaty
ATOUASY AEEIU LLaxmsmaﬂaamqmﬂfmﬁﬂ
1N 4,000 n$u 1Wudu 9e19thesrynneides
Tundedenssfldisty MmlvSuiinisudden
nANIIY An1sineuuazlinissnweg1aviuyiae
FaduiusiulenaannaiilifisUsyasdas (Sekine,
et al., 2021)

Tugranerssuiiniuan  daaulaly
miﬁﬂwﬁséﬁ’uﬁwmaﬂg‘lﬂaﬁaﬁ’ua&ﬁ%‘lﬂﬂaﬁﬂu
waduindonuns (Glycated Hemoglobin) w3a5esiu
Fulnadwetud Mivwenseiuihnaludonade

o w

YOINQYIRIATIA et elunsaziouNadnsNd Ay

]
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nepdtnlasseauilalnadueTud (Jusudadn

=2

sesuthanaludenaasdounds 2-3 ey 3l
mudndedenazasnanlunisnsinda esain
liifowne1ms tazdanuduNIutoy JuuNgun
nsAansendesdulussuzusnuainisnensss
gonnasIiuUITeUes Hughes, Moore, Gullam,
Mohamed, and Rowan (2014) tlag Sun et al.
(2021) aueALALINISFAY (A1 Cut-off) vas
sesudllnaduoud 51 5.9% fdurusiunadng
TifiaUszasdunsUsents vasfienddeves Manié
et al. (2024)WU31 ANAUINNITANAY > 5.7%
ﬁmmaﬁ’wwaqqm'ammﬁmmwwmmuﬁuwé{’amiﬁ
viedrusnduiidesldsunssnnmesansesiu
danaluden il anuusiudlaeTudegluseau
Uunanuagsiosinnsantladesindu « wavaudde
LERNIAUFNRUSSENINesEaudlulnadule Tud
Fuelnsunausnasgianatwenisiensss funa
laiflaUszasAnateUsenis dayaninandaziiou
TAdiudefnenmeasnsdseauilalnadue Yud
Judrunilsvosnagnéfnnsesuvuidy (Early
Risk Stratification) luuSunwnsnensinnm
seaBllnatue Rud figdlulasnausnesnsiasss
fiauduiusesaiveddyfuauidssena
MennsnanssARlifleUseasd Feenadeuleiy
AYLLABIYBINISAANIIELUIMINUTIEAIASS
(Hinkle, Tsai, Rawal, Albert, & Zhang, 2018 ;
Sekine et al., 2021; Mafié et al., 2024) lngLany
ogeBslungunidensasadiliiaeivse iHidulse
wnnunAew Sty MsnsaasesUBTuTnadue ud
Tulasunausnvesnsianssseraduniodlofni
Uszansanlunisdnnsesuazyhuieninudeves
Avunsndeuionaintussninansaansss
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aeslsfny Tun1sAnendisiuen §elany
ANasin AL Aanzaumudend/Afnug
LAEAMUAUNUSAUNITIAANIIELUININUV Y
Fapsss suiitnsenadansesiiluinsgiu
Tuusaziuil nasnsudiiidonndosiinisldsysu
glulnaduleTud ysegranuisanensoly
w‘%amiyimmiﬁ’uﬂﬁaLﬁ&ﬂﬂm@ﬁﬁmmzmi
nAAUBY 9 oy msFnwauduRuEsEnIng
sysuslilnaduefud lulpsinausnuesnsaeasss
Funavensmanssaluviunvestssnsing
?jqa‘jé’ﬂwmssgmm‘immazgﬂLL‘UUizUU‘U‘%Mi
nnzdefianudndu etelviideyalunissey
naTAENzEIURUR Az
nsfinnsey/qualiegnilaonadesiunuImisana
waznIneInTVaUsEina (World Health Organi-
zation, 2013)

ot Aidedaimnuaulafnuianuduiug
symiszaudlulnaduetud vomddensssly
lnsunausniunanisiansss Tnoqagevaioves
msAnease c?i”’aagj‘uuﬂ3@U‘1‘7i’jﬂszﬁu§1ﬂﬂaﬁuLa’5u%
Tulpsunausnanunsaasiaun 1L LNV aTUVD
nglad (Glucose Metabolism) luszegiounssinsss
LAZEBLR NSRRI FeonanensainnuEe
ANELUIMINUVIERIATTH waznan1eginssule
Tnemnuanisaneiildaunsaduduanuduiug
YounaanIsfndu fumunzaululsseinsing
szannsatseUsylevdliaunsausunssuiunis
AANTOIRILATEHZUTNVDINITRIASSH LileLiiy
Uszdndaannisiilisede waznasliminugin
ammixmimaaummmusiaﬁwmaﬂgiﬂa (OGTT)
Tulpsanausnlunguidesdn uazdnassnineins
uinguidssgdldnsadmnedatu Suasiily

draunmTinfiduazvemdansasas manluasss
warnsnusniinegeddudely
%4 -4 a o
UILaIANITIY

1. wWieUszifiupuduiusseninesesu
glulnalueiud Tulasunausn Aunisiinniig
TR RIATS S

2. iieSeuiitsuussanianaenisld
seaudlulnatuetud lulasunausn Aunsvaaeu
mmmwiaﬁwmaﬂ@flﬂa (OGTT) suuasgiuly
Tasunad 2 Tunsvhunenavesnisaansss

3. [ flen1AnnuanIsindy  ve95EAU
Flulnadwetud Tulasuawsniianunsaiiung
AnunsndeuveimsnanssAldaeeiussananm

4. WiefAnwdadudesdu 9 flenvdwane
mslseaudlnadueud lumssuun ndaienss
fifinnundsuinmiy

FUNAFIUNITIAY

1. syaudlalnadue Tud ﬁqqgﬁululmmamﬂ
YIRS ATIALEUTEBsUInfUM S AnAE
TR RIATS

2. AsTuNERadNEeINSRIATIARENTS
Tseaudlulnaduetudlulasunausn funismageu
AnaMusptmManglaa (0GTT) snasglulasina
i 2 ldumnenaiy

3. ANNUNNSAREU (A1 Cut-off) UBISEAU
lalnadueiud fisesu 5.7% lulnsunausnanunse
Y¥ueMSAnAZUIMILI A RaRT AL

4. mslaseaudlulnatuetud saudutlady
oty q anfiueruaunsamssuunudeensss
Fdanudsaumnu it
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A UUNITIY
msaneifumsioddnmsiuuudounds
(Retrospective Analytical Study) a1
ﬂﬁLﬁUS’JUi’JM‘ﬁ@;ﬂ@WﬂL’J‘Uimﬁﬂu‘Ua\‘ﬂﬂﬂJ:\‘mzﬂﬂiiﬁ
fanrnassd  ssneuianmanang i)
1. Usgnsuazngudiegng
1.1 Ussnns e iesanssssiulasanausn
(01gasaflaiiu 12 dawh) hnasssedusnil
lsangruranvanangviaul Janinn1gyauys
PN 1 ganaw 2565 89 30 fiugney 2567 uae
AaEAYATALSINENUIANTANANELAUT LilDATY
ANUAAADA
1.2 ngu1e819 Ao nidadansadiien
919531314 18-45 U fAldFunisngaa
seaulalnadueud llnsinausnvesmsaenssd
wazliifiuseyRlsmumunounsRenssd S1uau
366 518 LAANNANTAALADNLUULANIZIANZA
(Purposive Sampling) fVUAYTUIANGUAIBE19N
gnsdmIunsAnwIAuYn (Prevalence Study)
Tngé19B9InMsAnuTRIUIN G UANLYNYDINTS
Aannzunsnderlunddenssiuazmsnuszanas
25% (Saravanan et al., 2024; Amylidi et al.,
2023) Tunguitfiszfuslulnatue Fudgeninusi
Unf 2NgnTALIN
n = (Z*a/2 x P x (1-P)) / d?
fmualit: Za/2 = 1.96 Fanude
i 95%) P = 0.25 (AUYNVBIN1ITUNINTRY
25%) d = 0.05 (AnuAaIAAAeuTiBausUld 5%)
wnuAt: n = (1.962 x 0.25 x 0.75) / 0.052 n =
(3.8416 x 0.1875) / 0.0025 n = 0.7203 / 0.0025
n = 288.12 ifledesiunsgaymevesieya (Drop
out) Uszanas 20% Fsipaiiufoyaeeetios 346 518
1.2.1 neusin15Aa (Inclusion
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Criteria) Usgnausmie 1) mijqé?qmaﬁﬁm 2) 91y
581319 18-45 U wag 3) lasun15nsi9seau
Flulnadueiud Tulnsinausnvosnisaenssd
1.2.2 nausin1sanaan (Exclusion
Criteria) Usznausie 1) w@qé’iy’aﬂisﬁﬁﬁﬂiziﬁ
Tsmummurounsiensss 2) niaranssintinng
unsndeunisenysnIsuisuLsikazeglusening
3§ wulsaleddeddemiedsln lsnnidudu
unnses ANusiulaiings viselsmaudn 3) Ingda
(Hemoglobin < 10 g/dL) w3elsaidonfidnasionns
wlanasziusyaululnaluetud 4) nsdnsss
fifaufinunfivesmsnluassiustidn 5) fuse T
mswisynsinsiertu 3 afwdewnndt was 6) vn
doyadAglunyseilou Wy n1sraen
2. w3nsfiefililun1sise

dosmnmsfnwadaiidunaiuioya
gounasanusziiou (Medical Record Review)
wesililun1sidunside uuutufindoya (Data
Extraction Form / Record Form) ﬁﬁ%ﬁﬂﬁ%ﬁ“ﬁu
I@aaaﬂwaﬁmﬁasamawﬁaaﬂamﬂL'rusmﬁau
Sidnnsetindvedlsmenuna Useneushedeyaimhly
vomdanssst (e thvtindeussnsss dudiname
Usgialinuszansi) nan1snsiaszavalulnaiu
wfud Tulnsunausn wazravesnishansss (gu
AMBUIWIIURIERIATSS AMsunIndouszaing
A15RaAsss BmiTnmsnusniie waza1IEnIen
ARDANDUNIUA)

3. NIATINABUANNTNLATADATE

w3esiloddeifunvuiuiindeyasin
naseiieudiannsednd ladunisnsiageu
AumsswnaLEe (Content Validity) Inegssnns
AUERAIANTLATTEUIAINGITIUIN 3 VU
HaN1TUTZLHUNUIIAIATTAIIUATIAY
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Wemlusesudesiony (1-CVI) wazardadl
TusziunImsay (S-CVI) wihdu 1.00 wanua
Uszifiumanuidouy (Reliability) #2809
naaeslufindeoyadoundsainiivszilou
Sidnnsetindilaildngudiuau 30 518 rugfiiudin
Heyadwau 2 o iieUsediuanaiiesssing guiin
(Inter-Rater Reliability) fneafid Cohen’s Kappa
wazanduiusneluatu (Intra-Class Correlation
Coefficient : ICC) l9A1 Cohen’s Kappa agﬂmi’m
0.85-0.95 wag laAn ICC Wiy 0.92 uanalsiiiuin
Lﬂ‘%'aaﬁaﬁmmmaLLazmmmL%aﬁaqa
4. maiusrusaudaya

dlelf3ueysiAanaaiznssunsaiesssu
n939elunywd lsameruianvanangmaun uaz
He1uIeMslamgTuanianang i §33evin1s
Wudeyadedsnumunyseloudidnnsedind
founds Tnefdreidosiuan 2 au Tdunouns
sy dail

4.1 pUTHIIEIdY 2 Au Aenfuiznis
wWndanseiloudidnnselind Audasaisves
a uagdsmstuiindeyanuuuunesuedis

4.2 g¥ie3deueniuduiindeyasn
nusndoudidnvseing 2 Uounds fus 1 nanay
2565 £19 30 fuggu 2567

4.3 {ifensiaapuaiugnaeaNysal
yosfayamunnowiluiinszideya

4.4 \Fedeyaauysaludisduiunis
AT a3UNa uaroRUTEHanUTuREUNTITE

5. M3ATvitaya
Tnelilusunsudidagumeatindenssonn
Uszneusne Yeva Awede wazdiudouunasgiy
iedinszvideyadnvaziillussnguiiogis

dhuadiseuny Usenoume nMsvageulaawnls
(Chi-square Test) Wagn13annagladannnme o
(Multiple logistic regression) #1875 Backward
Stepwise Selection Lio3A1eALEURUSHAY
nsiIuIERaTeINITRIATTAfUN1sld ey
Flalnaduetud wastadedu q swwald ROC
Curve leyAnnasinIsdndu Mmsnzanves
szaudlulnatueiud IneivuaszauisdAgnia
Al p<.05
6. msRvingAudnguinagng

Yoyaiiunldlesunisunladeuas
sasza eodnwmnudunaranudud
YaInguiIag e 1ATIAsA N1sniateyansein
aeldniseuginveddsmervia wazidulaiy
nanasesssuMTITelunywd N1533ulasunis
AUliAIINAMLNTIUNITITETITUNTIFE TULY WY
ISangIUIaNTANangMaYY J9INTANIYIUYS
(lenanssusoaavil 2025-25) lotudl 8 nsngiay
N.A. 2568

oo
NRaIN133¢8

Han1sAnwwUninaweteyaoendy 2 du
el

1. doyavhly wamsidewuin nquseis
fivnsegiade 29.4 T (SD =15.45) fifuilunaniy
(Pre-pregnancy BMI) WAewinfiu 28.9 kg/m? (SD
= 16.5) §UsTAlIALIMIUYBIYAARIUATOUAT
Anudu 21.9% udaknssdifongfiunnni 35 9
Andu 21.3% n1sasrasvaudlulnaduetud
Tulnsunausnandu 5.45% Tnenadnsmadasensss
Tdud msiinazumueazdngss andy
21.3% nspaennauimun Andu 11.5% o1gassa
dlonaeniady 37.8 &Un1v (SD = 29.40) AN
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msn 1euA thadnusniiin w@de 3,083 nda (SD =
670) vmiinusnifintiosnn 2,500 ndu Anidiu 6.8%
dvinusnifssnnndt 4,000 n$u Aewdu 3.0% was
Anzunsndaulumsnusniin Aadu 7.9%

2. ANuFuRussenIedlulnaduie ud
Tulpsunausn AUNSIRAN BN LYY SIATS S

nan1939enundlulnalueiud Tulnsuiausnd
AMUEITUETUNSIAN ABLUIMIUIAE AR5
ogaiitfddyneadin (p<.05) Tnenguiiliseiy
glulnatuedudge ddnsmisiinn1iziuiminu
ruzdinsfinnInguid seduslulnadueTud
(HbA10) UnRegnsdaay (Famsnedi 1)

A15197 1 wanaANLduRuSsErIneseaudlulnadueiud (HbAlc) Tulnsuiawsn dunisiinning

WINIUYEUEAIATIA (GDM)

az szaudlulnadueiud (HbAlc) p-value
Unf <5.7% Prediabetes 5.7-6.4% Diabetes > 6.5%
(n=199, 54.4%) (n=136, 37.2%) (n=31, 8.4%)
GDM 25 (12.6%) 35 (25.7%) 18 (58.1%) <.001

a ¢ o Ao v U ¢ w

AN53ATIENUITNTAINUFTUNUS AU

SN ANISLUIMITUVUEAIATIA RANITIFYNUI
% al a o al =1 1

seaudlulnadueiud Tulesunawsniinase
ANULALIADAIIZLUININUIUSAIATST A
p19ldud Ay N19adANTEAU .05 (Adjusted
OR = 2.65, 95% CI: 1.92-3.67, p<.001) lngus
- o X U o a o A
IINNSAUTU 1% V89 Seaudlulnaduseiud
AU EeIRan1SL AN AL UIMIUIULHIATTA
LT 2.6 131 Uanandansvtinaniy waziiusy i

lsAuImuesyAnaluasauasy deasiiadiy
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duiusigauinegelivedfn anendinsauay
SvisnavessulsTindy (BMI: Adjusted OR =
1.06, 95% CI: 1.01-1.12, p=.021; fUszimlsa
: Adjusted OR
=1.89, 95% CI: 1.05-3.40, p=.034) @1uALUs
Ju Tdud orendeisassduarsiuiunisneassd

LU’]‘VT’J’]U"U@QQﬂﬂasLUﬁﬁaUﬂ%?

(Multigravida) laiwupanuduiug Wil ms3insiest
Hannsaesursanuunnsveadnsldsyana
51% dufdeerannaniadedu q fililfsuey
Tumshesgh (el 2)
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A1919% 2 LanstadendlanuduiusiunisiinnMElUIMIUIAEAIRSIA (GDM) Tundlninssa

Uade Crude OR  Adjusted OR 95% CI p-value
s¥au HbAlc (eviiig 1%) 2.89 2.65 1.92-3.67 <.001
orgmdsninsst (deviae 1 9) 1.05 1.03 0.99-1.07 154
A1 BMI (siouithe 1 kg/m?) 1.08 1.06 1.01-1.12 021
Usgiiumnuluaseunss 2.13 1.89 1.05-3.40 034
§aumIRansss 0.87 0.92 0.52-1.63 773

Nagelkerke R’ = 0.5

NMSANYINUT NSLERNANAIINSARGEY
vosszivdlalnaduetud 7 5.7% Tiuszavsnmn
n1331uungege lnefiaiua1unsalunisnsiady
gitiansdedldignies (Sensitivity) ogfi 67.9% 3]
anuusiuglunssuungilifinnzdedsgnees

(Specificity) 8811 75.7% wazanNaUnaTEnINgn1g
aradugUheniinnzidsaaglifineidesdegn
#84 (Youden Index) g9gnil .43 lngluwnailiinay

wiug15Iu (Accuracy) 8gl 73.5% (719915199 3)

A1519% 3 LEAAIALNUINAISANEY VRITEAUTlAlNatWeTUY @1USUNISTIUIEAISIANNIILLUININU

VUzAINTI TUNQeRInssaA

Youden
Cut-off Sensitivity Specificity PPV NPV Accuracy
Index
53 82.1 58.3 34.2 92.3 63.4 404
5.5 75.6 67.4 38.6 91.2 69.1 .430
57 67.9 75.7 43.4 89.6 73.5 436
6.0 52.6 86.1 52.6 86.1 78.4 .387
6.5 23.1 96.2 58.1 82.7 81.4 193

NaN1TITENUIN MslEsauBlulnatue Tud
Tulasunausn amwsmﬂ’munm@qé’?amsﬁ
FHlnrudssemsiiannsummuuarsasss 16
1unas (AUC = 0.789, Sensitivity 67.9%, Spec-
ificity 75.7%, p < .05) WeiiudadtluFeseny

IS a

LLazmﬁ%umammawwgmiiﬁ 391U
nstseaudlalnaduiedud  Tulnsuiausn
Flduszansainnissuunndasenss S
mdesonsiiannsumuY RIS ARTY

(AUC = 0.832, p < .05) ilesaniladuidssianun
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ldua o1y Ardvilunanity Useddlsauinany
TuAsauRfd wALSILIUNISAIASSS Saufunsld
seaudlulnadueudlulasunausn azifinalny
annsalunissuunndedanssaaiaiudes
RON1SLARNIZIUMINUTAE SIS Al dTaIuTY

(AUC = 0.851, p < .05) agslsinu nsvagey
mmmu@iaﬁwmaﬂgim (OGTT) w1M5§1U
galviuszavsningegn (AUC = 0.950, Sensitivity
92.3%, Specificity 97.6%, p < .05) (FapN51971 4)

[ [

A15°99 4 LanInan1iUSEUBUUTEANEAINNITYIIUIBNISIARNIZIUIANUT AL FIATIATURIRIATIA

AIITNITNTIVN 9|

— Sensitivity  Specificity
5N AUC 95% CI p-value
(%) (%)
HbAlc > 5.7% (lasunausn) 789 732 - 846 67.9 75.7 015
HbAlc + 8¢ + BMI 832 0.778 - .885 79.5 72.2 .045
HbAlc + adeidesriaun 851 0.800 - .902 82.1 75.0 018
OGTT 1n3g1u 950 0.920 - .980 92.3 97.6 <.001

u18g: p-value WIPUTTEUAY HbAlc iilegvaeaaeatadeideanionun Usenounaeg o1¢, BMI, Usyif
Ismunaulunseunss, uazd1waun139enssa

2AUINgNANITIY
ndelilingUszasdiefinwianuduiug

syinszaudlulnatuleTud vemgensasinly

va o a

NIYDAUIENARU

Y

Tnsunausniunanisaansss
Uszisiudndey il

1. anudunusseninsseaudlulnatue Tud
Tlnsinausn funisianmslumuwarsRsss
nansAnwnu N seaudlulnatue g Tulasuausn
fanuduiusfunmsiinansumuunsiasss
oteiitfoddamnaada (p<.05) Tnensiiiud 1%
voe5vsudlulnaduietud vldanudesseanis
BANIBUITUERIATSS LT 2.6 Wi Tt
ordumszseaualalnalueud figwavviouds
m’axé’iyaﬁia@u%jau nsRanssAAansasuLAY
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gosluusyninedansss Wy sedluuuanlnuuassn
(Human Placental Lactogen, hPL) ga5luu
walnsiau (Estrogen) wazgesluulusiaamelsuy
(Progesterone) fifnun1seengvisvesduyau virls
L%aa‘ﬂé’mLﬁ‘f@LLaxﬁuéaumawauaa&ia@uzjéuamm
dwaliineliansonuauseiuinaludon
Igognafivszavsnm vlissdunimaludengatu
wazifinanudsssenisiinanziuimnuluvee
#1m535 (Sekine. et al., 2018) donAdasiuaudve
981 Hinkle et al. (2018) finuin nsiiintuves
seauglulnadueTu® lulnsunausnnn 9 0.1%
sziiinandsslunisiinninziuininuaney
Fanssfty 22% Fealifiuderuddyuenis
asreseaulalnadueud lutiduvesnsaansss
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Tun15Ussduauideanon1sinn1azwInI
YUERIATIA
2. Yaduidesiifianuduiusiunsinne
wvluraiedansss
nan1sAnEINUd seaudlulnaluleiud
Tulpsuausninaserudenisia Az
Turardinssslasauisasiunndransssi
flaudssenisiinnnziuiuueAnsss
Taurunans (AUC = 0.789, Sensitivity 67.9%,
Specificity 75.7%, p < .05) LﬁaLﬁuﬂﬁﬂiuﬁaqmq
wazAdaiinansvemdedensss saufunisly
seauslalnadueiud Tulasunausn silwuseavisnw
mMsuunmdaenssdideudesiensiianiy
WTTRIERIRTSARTY (AUC = 0.832, p < .05)
dlerutafidesionun Tdun 01y Ardwiunanie
Usgdalsauminuluaseunst wagd1uIunis
Fansss Saudunisldszaudlulnaduieud
Tulasuiausn azifinanausalun1ssIwun
nieranssdifinnuidsssonisiinaniziuimay
yasamssAladnmua (AUC = 0.851, p < .05) Jade
Baunnvedn Wy Awviiinaniegs uagUseTale
wivnulupseund WWuledeidesiifianuduius
Fauanfunisiin amsumivluvaeaaassd
A0ARROINUIIUITEUDY Amylidi et al. (2022)
finui UszdRlsaummuvesypnaluaseunia iy
Padudesdfyfidmadiutunnziasuinisiu
6‘1’5@aﬂuayuam@gmfjwﬁugmmqﬁuqmmLLax
azlavumsiiAuaunadutladesiifiuany
Gesonsiinanviumuluvarinsss fione
azﬁiqaLﬁuﬂmmLLaJ'usJ’ﬂumaﬁmﬂsawz‘ﬁqé?qmﬁﬁ
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Abstract

This descriptive research aimed to: (1) study the levels of spiritual health, spiritual
leadership, workplace spirituality, and job performance among teachers in Saint Paul de Chartres
schools in Bangkok; (2) examine the relationships between spiritual health, spiritual leadership,
workplace spirituality, and teachers’ job performance; and (3) analyze the combined predictive
power of spiritual health, spiritual leadership, and workplace spirituality on teachers’ job
performance.The sample consisted of 252 teachers from Saint Paul de Chartres affiliated schools in
Bangkok. The sample size was determined using Krejcie and Morgan’s table with a 0.05 margin of
error. Participants were selected through stratified random sampling based on school proportion,
followed by convenience sampling. Data were analyzed using percentage, mean, standard deviation,
Pearson’s product-moment correlation coefficient, and multiple regression analysis with the
enter method.The research findings revealed that: (1) the teachers demonstrated very high
levels of spiritual health, spiritual leadership, workplace spirituality, and job performance; (2)
spiritual health, spiritual leadership, and workplace spirituality were positively correlated with
job performance at a statistically significant level of .01 (r =.710, .775, and .851, respectively);
and (3) spiritual leadership and workplace spirituality jointly predicted 73.3% of the variance in
teachers’ job performance at a statistically significant level of .01.These findings provide essential
insights for administrators in policy-making, management, and the development of spiritual
health, spiritual leadership, and workplace spirituality among teachers in Saint Paul de Chartres

affiliated schools in Bangkok, which can ultimately enhance teaching performance effectiveness.

Keywords: Spiritual Health, Spiritual Leadership, Workplace Spirituality, Job Performance
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Abstract

The purpose of this descriptive research was to study the roles of flight nurses using the
Delphi technique. Participants were 19 experts. The Delphi technique consisted of 3 Step: Step 1:
To interview experts about the role of flight nurse; Step 2: To analyze the data from the interviews
and to create a questionnaire for the experts to estimate the importance of the role of flight nurses;
Step 3: To calculate the median and interquartile range from the data collected in the second
round and to return the questionnaire to the same group of experts to confirm their answers.
The data were then used to calculate the median and interquartile range again to summarize the
role of flight nurses. The result of the research found that the role of flight nurses consisted of 6
roles as follows: 1) The role of aviation medicine nurse practice 16 items; 2) The role of manager
of aviation and ground safety 8 items; 3) The role of manager of safety and risk management 16
items; 4) The role of coordinator and communicator 11 items; 5) The role of teamwork leader,

management, and consulting 18 items and 6) The role of quality and service standards 11 items.

Keywords: Flight Nurse, Nurse roles
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Abstract
This study employed a participatory action research (PAR) design using a one-group pretest—
posttest with follow-up assessment. The objectives were to compare mean scores of 3-Self health
behaviors and metabolic syndrome risk factors before and after participation in the participatory
action research intervention, as well as at follow-up ,among nursing personnel at a private
hospital. The sample consisted of 50 nursing personnel aged 35-59 years who had at least three of
the five metabolic risk components according to the IDF and AHA/NHLBI (2009) criteria, selected

through purposive sampling. The study was conducted over 24 weeks, with health promotion
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program involving participant engagement for 12-weeks. These program comprising personalized
health-risk information, nutrition and exercise education, individualized in-depth interviews,
group discussions, and ongoing communication through a LINE group. Data were collected at
week 12 and follow-up at week 24. Research instruments included a manual on knowledge and
preventive behaviors for metabolic syndrome ,a personal information questionnaire, a 3-Self
health behavior assessment form, and health data collection tools for metabolic syndrome risk
assessment . Content validity was verified by three experts (I0C=.67-1.00)and reliabilities of .92,
.79, and .76, respectively. Data were analyzed using descriptive statistics and repeated measures
ANOVA. The findings revealed that : 1) participants’ mean scores for 3-Self health behaviors
at post intervention and follow-up were significantly higher than at baseline (p < .05);
2) participants’ mean metabolic syndrome risk factors (MetS), including waist circumference
and body mass index were significantly lower at post- intervention and follow-up compared to
baseline (p < .05), while HDL levels significantly increased at post- intervention and follow-up
compared to baseline (p < .05). Diastolic blood pressure (DBP) significantly increased at
post- intervention and follow-up compared to baseline (p < .05), while systolic blood pressure

(SBP), fasting blood sugar (FBS), and triglycerides levels decreased but not significantly.

Keywords: Metabolic syndrome, participatory action research, 3-Self health behaviors

uniin
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(Triglycerides) wazlviuiludensn (HDL-C #n)
wazn1zdau (lnysal dana, 2564) Tuidy
nquiadeidssdrdgyiiinlentaiinlsaviala
v Bsastu Tsels uaslsnessu o ddsamend
dawasionuidsedonisidulaeguuss Avinle
AMNNTINaRaT 1ne IDF and AHA/NHLBI 2009
Tnauailumitiade AellanuRaunfiniauniuedn
agniey 3 Tu 5 sadusznau louA 1) dauadns
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(soULe = 90 walugfwy, wae > 80 watlunde) 3o
BMI > 30 kg/m?” 2) Anueiuladie > 130/85 mm Hg
visaiulsnauduladings 3) Fasting Blood Sugar
(FBS) > 100 mg/dL) vi3etuiurvnu 4) Triglyceride
> 150 mg/dL wieAuwtanludyu 5) HDL-C
< 40 mg/dL Tuv1e, way < 50 mg/dL Tundgy
(Alberti et al., 2009)
nTayaguaImnuItyAaInsiuulldy
deoaetymaunmifinty Tnefitafeaniadi
aurhauludefisadu warldandiulngly
mmiqqs‘z‘fahjLﬁuasiamﬁaaﬂﬁwé’qma Bniads
Srnsanuazen Wy Tulaideunasdng vihlvd
nswedeulmanas vnusfertungAnssunisuilon
fvdsunnemsussaniuudy e g1e Tuidu
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pWNsTIUUSEAYMEMNATY deralingRinsu
quainssanUdsulUlufiamnsdliSeregunmiia
(19A8 NIFUUNTT, @A15AY 213, waztiumn
thedy, 2555) e Tenunsdsinaunnlssynsive
Tnen13nsaasene adeit 6 Useidiu Mets Tu
Uszrnsineiifongdaus 15 Yaululneldinasi
N15383d8909 IDF and AHA/NHLBI 2009 Wui1
wemgadanuyngndinawe (Segay 27.7 uay 22.5
muEdU) wazkiimseny Tengamme fanuyn
gefian (3o tenwanng, wisvun wsAede, way
297050 ladesumiin, 2564) MetS Liunandeasie
Tsaisess Wy wivmuviad 2 lsaveendasiila
uazlinnaonldonauod (Liang et al., 2022 ;
Moghadam-Ahmadi et al., 2023) wagaIn
Han323gun1NUsEdnT 2566 voayAaInsHie
N1SNEIUTR 786 AU 918 35-59 U 913U 345 AU
Tssweruaenvuusisvdlslungayme wuirfisgdu
thaavazenams >100 mg/dl 911U 85 AU
loduluidengauiunmud 173 au wazilu
Lsavvnuniennudulaings 99 au Andu
Yopaz12.60 deazviouliifiuiiyaainsiie
MsweIUIan dalasvarugs dnginssuazian
auan wazdanudesiennzuauedndulagy
geninguuszvnsiinly
NITegsUfUAnIshuulidiusin (Par-
ticipatory Action Research: PAR) Wuuuama
M Tnlonaligiinaniidusmeauiioss
Tunndumen Faurnsiesegidamannimyes
AULDY TIIUAUNINTTH UHURMUUHY Useiliua
wagsanAuvivugsfanssuliinunzan T
nszuIuNIIRInandnasuliianasgulunu
(Empowerment) vibiymnaInsiinainunsenin

WAy fulsluaiuanansa uagniou
U%ULﬂﬁaquﬁﬂiimqmﬂww 1ng Empowerment
‘1/‘1”]‘1/113’117]'L{]Uﬂalﬂﬁﬂﬁiy‘ﬁlL%@MIHQ@jﬂWiWG&JUW
WORANTTUAVANAUUUIAA 3-Self Ll self-care
HIuNsldmsguanuies muuluvinives Orem
(1991) self-efficacy Kunsiadunidesiilunis
\WasuuUan1y Bandura and Cervone (1983)
uaz self-regulation H1UNISAAURARILT ALY
gunuesnuy (Lowe, 2003)

faovnd §AdeTsaulariinisinuide
WU UAnsuuuildiusiu (Participatory Action
Research: PAR) Iumﬁﬂquaﬂiim’fﬂmwLLaz
ANAABIEN LA UEANTUlATIYBIYARINT
fhensneualagysannis PAR uag Empower-
ment §uaryILlITeUarItTIaNIATINY
Anszilgn senuuukasnaaINITUTuNg ANy
AULATUINIG N150DNAIEINTY KAEN1TIANTT
ARSI NZANAUUIUNYDINUNETUE LA
danalyt yaannsehensneuiaaansaUsuasu
WOANTTULALAAANULALIHBNIANNIE MetS
Tsnideds uaranunsadisensedunmamTines
yransynanmsunmeldenadugusssunazddy
%4 3 a o
nOUITEIANITIY

1. \iol3suifiouaziuuledonginssy

gUan 3-Self sreznau-ndud13IuN15ITY
WaUHUANNSTY WagSeusAnmIuna Y89uAaINg
FenisnegualsaneuIalenu

2. \iewFeudisuazuuniodsvosnuides
AENITUAIUBANTULATY SreEnou-Yas 13w
NI UANITY UavTrezRnnIune Vo3
YAAINITHIEAITNEIUIALTINEI UL YU
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HUNAFIUNTTIY

1. MenduinsunITeRaugiRnisiuy
fausulunsasiuasuguam wagsvesinnuna
12 §anm yaansthemsngnunalsemeuiaenue
finzuuuadengAnssuaunm 3 self ganinou
T

2. AEVRINTINNTITBRIURTRNTRUY
fauslunsasiuaiuguam wagsvesinnuna
12 dUanvi yransthemsngrunalsmeuiaenue
fAAnudssdennzmmueandulasy ey
T

=Y a v

AIDULLUIANNIFIIVY
ﬂsauLLu’Jﬁmmﬁ’«‘i’m%@ﬁyﬁmmmmﬁm
nsasrvasuguanluaniuysenaunisvues

UIAR NFNILNTTEU, NNNIE Wgviend, gl ga7s,
unun e, waedgwg indiadiesna (2560)
Adfunnsidwsanvesynainsuazunuintived
NYIVIAATUFVAIN SINAVLWIANITIETHATS
Ws81u19709 Gibson (1991) Feddnsiidrusm
Preliupnaaunsansentindym dedula was
IANTHUAINVDINULDILA UazLUIAANGANTTY
gUnIN 3 Self Y0989ATW BUNINUN, YA
NRING, wagdsasel wnsing (2553) laun self-care,
self-efficacy uaz self-regulation Mitlutaduddry
ﬁuaamﬁﬂgumwqmmimaﬁumwammaLuaa
nsdesleshsanuuuadniiatmuadunsouly
nsfaurAanssufidiudauifieiadundsdiuna
dualungAnssuaunin uazanAuLdesse
AMmzspueAntulnsIvesyAaNg (RausunInd 1)

a

HgyanaundvIdn

- iud
- TaUsnmn
- dOUAR

L 2

tuAn Empowerment
1. MSAUNUANTUNITOIDSS
(Discovering Reality)
2. MdzNouAnoL 1l
U
(Critical reflection)
3. MadinAudenisUFTRAT
Wingad (Taking charge)
a. m3aslifen1sufiResned
UseAnsnm (Holding on)
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IR WOANTTUFUNN 3 Sell
A/ U 1) M33uIANUANTIVRS
i AuLeY (self-efficacy)
WoANTIN azvioufin uggAly 2) nMsffusuies
qugm / ssuzstol (self regulation)
sl PR 3) NMIguanuLed (self care)
ENARIGI ENARIGI ‘
NOANTIUAVN MDY NOANTIUAVN MDY anudsInaiia
Asnunnizdeyaguan  Aaniunmetoyagunn AMaznueandulasy
n13euHUUTUURBUNG ANTIUEUNN 1) iusoule) wazsatunanis
TnsyanaldIvasguanidIsay 2) pduladio

*

2. ANSAAUAULDY
3. MIYUARULDY

UUIRAANYANTINGUAN 3 self
1. MIFUIANNANINTOVDIRULDS

BHUNINA 1 NTDULUIAANITINY

4) szsulmsndwelsaluden

o

)
)
3) sEdUtmaTaIzene s
)
5) syaulvduleviuea (HDL-C)
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8ANUUNITIY
mu‘i%’m‘fvﬁumﬁaﬁ'aL%wﬁﬁamﬂwu
fdusiuuuunguinedinnau-nauazAnn1ung
fAgnsiuiunside el
1. Usgnsuazngudiegng

1.1 Uszns Wuyeansihensneuna
Tsangruratenvuuiandslunsunnuniunas
naueny 35-59 U Aiflanzidessio MetS oegnstion
3 lu 5 9o 99w 101 au lesnasilunsidady
AzunIUedndulasy (MetS) (Alberti et al,
2009) 1A 1) 93uaens (souled = 90 cm. Tugye
waz > 80 cm. lugnile) w3e BMI >30 kg./m.
2) Anusulafin 2130/85 mmHg. n5e0.du
lsaAuuladings 3) FBS > 100 mg./dl. %38
Wuwwwnu 4) Triglyceride =150 mg./dl. %38
Suusemuetanludu waz 5) HDL-C < 40 mg./dL.
Ture way <50 mg./dl. Tunes

1.2 nguA79819 Ao ARLiaNd835N13
LAONUUULANIZIANE (Purposive sampling) Wy
AuIMILIRFI9819MBlUTLNIY G¥Power Loy
F-test haig ANOVA: repeated measures, within
factors ANMUAAINAINITNAADU (power) = .95
seautledAMeEiina (o) = .05 WagAIUININENG
(effect size) = 0.25 naswanildndusaagtedust
43 au ietesfunisgymeszninmaiutoya
Sovay 15 Seldndushegneiavan 50 Ay

[

nauMeg19veINTIdeaTall

o

TUUA

¥

AauURn13Aadn (Inclusion Criteria) lawn 1

s

yAaNIEen1IneIUIa lsanenuiawusivaed ang
35-59 U daRaundniaunivednegetes 3 Tu
5 98 AN Alberti et al. (2009) SugaudngIu
M9AfuditRnsileUsuAsungAnssuauan

3-Self audAwgn1sANY wazlinainsiuAangsy

AIUASNFUNNANUUIAR 3-Self unou Torimun
n1sdmeen (Exclusion Criteria) oA #ansss
fdgviguainitlilanuisadrsinfanssuls
vidadhiuliasunnads dunasinislionanading
\ANa1nN13AN®I (Discontinuation Criteria) Lok
HdgmaunInseninen1side uanannuUseasa
28NIINNTINE Mo klanunTar1sIuAINTINATY
yinAs
2. \3asilaldlunsise

2.1 aesflaildluntsuaass ldun
Allon1slviAdtuiuasnginssudeoaiu
AMgwavaandulasy JuiinnsufuRnginssu
GRIFRET p1319uagn s Tudind1nin e
Wduseulen wazdeyaguam aduidleiiedy
AMgLavedndulaTy n1seendidaniy
Larn13FuUseniueInis tileteedy
Azavedndulasy gunsalilauanldly
NSENEANIS0BNNNEINTY

2.2 \n3esiafldlunisiiusiusay
daya Lo

2.2.1 wuudauatudayadiu
yanauazdoyaisafuguain fidsataduain
NISNUNIUITIUNTTU U 6 1o
2.2.2 WUUUTERIUNOANTIUGUNN

3 Self (a1 1101891, N3N (TDUAY Y1IAIUFATATEY,
yayans lwevug, waglnyad yeuasiasey, 2558)
Usznausie

¥

daudi 1 wuuUsziiunsius
AMUANNNTOVBINUBS 311U 15 T Amauldy
WUUNINITIUTEUaIAT (Rating scale) 10 32AU
msulanaasuuwrilnemaadesau (Total score)
FIATULUS A 0-150 Az AZLUUTIGIUIUBNDY

ﬂ’ﬁ%l‘Uiﬂ’NiJﬁ’]ll’]iﬂ‘U@W]‘LJLEN?‘J{\‘]
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i 2 wuudssidiungAnssu
ASAIAUANLEY 1uU 15 98 ArmeulTu
wUUNIRIIUTENIUAT (Rating scale) 3 52AU
msulananzuuurilnemeaiesiu (Total score)
FHATUUURILG 15-45 AZULY lAuAZUUUTINGS
UauanilangAnssunmsiiuauiesge

il 3 wuudstidiunginssu
nsguanues $1uu 15 4o nsmaumaiudu
LUUNIRI1UTENNAN (Rating scale) 3 5EAU
msulananzuuuyilnemenissiu (Total score)
FHATUUURILG 15-45 AZULY lAuAZUUUTINGS
UIUBNTINGANTIUNTAUARULEE

[N =

HI3EMTIAABUAIINLNEINTS
L%ﬂL‘ﬁEJW%@ﬂLLUUUi%Lﬁquaﬂﬁuqﬁum‘W 3 Self
IngEmsananal 3 viu wue 10C 8g5e1ing .67-1.00
warnadgeunmudeiiulnenisaasdldiuuszens
ffamideeie MetS FeflnuautRuioatv
naufeE1e 41U 30 918 TeAAdesiy
(Cronbach’s alpha) 11U .92, .79 wag .76
ANUAPU

223 Lﬂ%’laaﬁalﬁuﬁagaﬂﬁ'wqmmw
Wieusafiuanudssnazuniuedndulasu T
\Seadamiin TEIUG winsinAusuladio
4183n50UL07 1A3eInsITaUsualatunay
Gnaanand e Filésunisnsmaouniuusiunss
Yar 1 afiennunundmnssulsanegiuiatenay
wismils lungaummumiuas n1smsaaden
MaieslJUAnIstlasmainnIswnmg wazkuy
TuTnNanI15n599519N18TIRARIAIAILEENAE
W uedndulas

3. 3msiiusiusiudoys
Wusiunudeyasenitafiounguninu

fangAIneu 2567 Usenaume 3 seue fall
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3.1 S2ULLA3UNIIUINY (Pre-research
phase) fuflunsdansesnnnudesse MetS lu
yAaNsEenIsneIuIaey 35-59 U wieutiaue
mamiﬂizLﬁum'a;E‘U‘%mﬁLLazwﬁ’wmuﬁLﬁ'm%m
WelhAulgmiquainilenadnaroaussaus
MsvhnuasAMAIMUINS Bsesdnslimudndny
wazatiuayunsun el vasieniu
(3deldaveunanisusyiiusnayunaaiiieli

Y 9
Y v

AiinsnesendnuazSuidymiauaimvesnuies
Aneamsanlum sk USungAnssusy
wung PAR mntudddiaudifeatunstesiu
Met$ Fuastumoumasiiiulasinis uasidasuading
Aii13ulagadasia

3.2 5882A1dun15938 (Research
phase) ngusiegad1slasinsasESuauam
12 &ai Taoduawinl 1-2 Tidoyaguainuas
ANAgsse MetS T18yana nieuazviounals

Y v

A Tusuidaymguainvesauietedsdaiau
wagsmifudou “ununispuanuiesniousn” lugile
Tnedwuatmane dwidng nseantidenie
wargUuuUnsAuTianAuuIunYe InuLe
el 4, 8 way 12 Fudiuns in-depth interview
wouUszdiu BMI Ty wnandunile uarlusiuly
dosvios deyadoundunariinsieviladuguassa
srufvinlavuinisuaginnignindideiile
UTULHUTIBYAAR uaNNI4n Focus group lu
el 2, 6 uay 12 Wieazyiouuszaunisal
AUEN wazdidansdamiiiny naenaduanv
3-12 it SauiRmuwsungAnssuaunw Guiin
pIskarianssunianiy USuunusieduaini
wagSumUinuiunsanuiazlatngy wavly
Faid 12 iiudeyavdmaans Usziiungingsu
UM 3 Self uarAIANINABINIY MetS
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3.3 szuzinnuna (Follow up phase)
ngusegsUftAngAnssuguninegasieiilosly
&l 13-24 uazifvdeyailofnnuna (Follow
up) loasu 24 a1

4. mM3daTEvideya

Anngvideyamelusunsunouiiaines
F15a3v 1dun mwid Jevay Aade wazdinudes
WLANASEIU War AT el TUTIUL UL g
N9LAEI (One way repeated measure: ANOVA)
IneiunszAutBdAYNI9aia Wdu .05

5. msAvingaudnguinagng

msﬁﬂwﬁ%’m‘fﬂhumiayﬁafﬂm
AYNITUNITITUFITUNTITE IS UwURAvged
AmleNaNTIaYTisuTes B.005/2567 astuil 23
wwey 2567 warlunadinidedidelatiag
Toguszasd Usslenianslunisneudiesnain
nMsduaza’ lun1smausunseufiasnisauiy
luenanstiuyey egredase

aw
W§1N137338

1. AWML IUYAAALAZENIUENINEVAN
nausegalumemds Sovaz 82 ieive fovaz 18
Ay 49,59 (SD=6.997) dnwazaudlg
wdeulmiiuluan fevay 88 Lilnsguyviuas
Haqtiulsiguyss Sevas 88 Uagthulinuusanssed
Jovay 56

2. dayangAnssugunIw 3 Self uazadnu
\dessianiaziunivedndulasy nqufediadl
ALLULIRALNEANTTLEUAM 3 self szovvdadngy
NG TRANMTT wazszesfinauna 12 dUam
lunsidnsuns3idedaljianise gendnneu
Wgaua egrafifeddynisadffisydu .05
(Famnseii 1)

M13197 1 Uansan1siUSeuLiiguazuuLRRENgANTIUEUNIN 3Self YDINGUAIDENN Sregnau sveenag

N3N FITUTIUHTANSWUUTAINTINY Uazszasinmung 12 §Ua (n=50)

AU . o Sy
- STYSNDU SRS .
WHANITU AARIUNE SS dfr MS F p-value
(SD) (SD)
g0 3 self (SD)
1. mi%JU‘:i: 85.58 113.08 110.84 2332225 1.67 13940.93 36.04* .000
ANHUAINITD (27.94) (20.46) (19.81)
YDIAULDY
2. ‘anﬂ‘iimmi 25.64 34.52 31.78 2067.69 2 1033.85 82.17 .000
ANAUAULD (4.87) (4.31) (4.25)
3. anﬂ‘iimmi 29.24 34.86 33.86 898.81 2 449.41 51.82 .000
AUAAULDY (3.65) (3.62) (4.18)

*s1e971unalnen1519A7 Greenhouse-Geisser, SS=Sum of Square, MS= Mean Square
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2.1 nguegaiidadsniuidssie
MetS laun 1) 1@UsaULDn SEU¥MatngINnTIvY
WeUURnis wazszusfaniuna 12 dUaivily
AMSITINAITIVGD BABINIINBULITINNNTITY
agnalifuddnymneadiszdiu .05 2) drfluanie
338LUANTITINNTITTIUTANTY wazszey
fnpuna 12 dUalun1sinsIunIsIve anas

o w

AABUMNTINNNSITEY B89 TeE A UNISEDA

o

fiszdu .05 3) Anlasfuf HDL Tussezndadison
N9 LaLANAUNE qasﬁuﬂ’jwdaurﬁﬁ"mmi‘iﬁm
agnsfifeddyn1eadffisediu .05 4) Anusuladio
AIEN9 SrEENAUIITINNTIBRIUTRNS ez

AARIUNG gandinewdsin egralidedAsy

1%

(p < .05) drupnuaulaia@iul (SBP), seautna
Twden (FBS) wazluwiulasnfwelse (Triglyceride)

'
o w L a

Laiupnansoenalidudfny (@Hamn199 2)

M13199 2 uansan1siUSeuLiguArLURAEYRIAIEY MetS TneTiuvangudied1s sveznau

JreENauiTINNTITOTURTRNMTUUUTAINTINY warszagRnmuNg 12 §Ua% (n=50)

STeTnou  STETUAY

WYL

fiauus famuma  SS df MS F  p-value
(SD) (SD)

(SD)

1. l@USOULD? 93.93 90.81 91.24 28646 1.44  199.41  19.09*  .000
(10.65)  (10.33) (10.57)

2. ftiinanie 29.26 28.58 28.68 1279 137 9.36 9.58* 001
(4.41) (4.40) (4.50)

3. AnuAUlaRnFIuL 131.16  130.36 129.78 48.01 1.53 31.45 26% 712
(17.79)  (14.99) (11.78)

4. pnusulaRneans 72.56 75.84 76.98 53657 173 30492  563*  .007
(10.69)  (10.78) (9.11)

5. seutnaluden  111.86  110.94 116.14 77008 137 561.16  2.12* 142
(27.59)  (29.08) (31.58)

6. lusiulnsndwalse 126.04  119.38 11454 333385 2 1666.93  1.89 158
(56.87)  (57.39) (56.68)

7. losfufA HDL 51.58 53.96 53.22 14836 2 74.18 4.13 019
(11.84)  (11.64) (11.51)

*91697UBalngN1519A7 Greenhouse-Geisser, SS=Sum of Square, MS= Mean Square
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2AUTIENANTTIY
1. WeANTIUFUAN 3 self
HAN13398NUIN NauFIeg1alingwul
NHANTIUAVAIM 3 Self naU13IUN15378
BeufoRinise uazlumsfineu 12 dUavi gatu

'
v aada LY

pg19HTedIAYNINE@RANTEAY .05 (p < .05)

)
'

=

Feaenndosivanufgiud 1 Mederadumaey
MYREBU TR sUUUTduTgIrasanusEn
Wuidivesguainuazaiiuiuinyoune
nsdsuutas Taonguiogiafidusauly
MBnTendeym 1Ny wasUfUR niousuwmeila
MNNYARARULUY wazuanABuUsraunsalinu
Focus group 4a¢ In-depth interview v)n 4 fai
dsmaliiAnnisasiounues Iiaseidadeide
wazguaTin waztfinanu@esiulunisusuiae
WaAnIsy (Self-efficacy) sfingusegslinaly
YurauNLINGY (Focus group) kavunydunivel
{3980 (In depth interview) fog19FINa17191
“gonmidsmenIniian i auesiluls usmelaesi
uaziitowidag amniadwiluld Milduindu
wu leay wedwiarvzasliiolnednludi sana
uazwelartunInuAguusasiiniu welalufeiiia
10971 85% 9 nilaudeaut ddlawseuruniden
Isfinde size L” Wvaenadesiu Bandura and
Cervone (1983) finan3 Self-efficacy LAna1N
1) Uszaunisaldniavesnuies 2) n1sdune
Anudhi3avespu 3) Ayedngesiuduusyaunsal
41159 uay 4) @an12EN 19T NNMELAZeIUA]
uen9nd MuATeidlnguiiegtmy

Y a

AWy (Unlavuinisuaginnegaindidn)

=

Wia A US N TunSARdN MUY 19HY WAy
UFudsungAnssuguaimaiudeyanlasuain
A159UsY W3 auTRNINTSURanABUUSEAUNTA]

inuneUlangy uaglivesmadananilumslvideya
faunduuazmainnisuiuidsunginssuedg
sorflos nundusognsfiAngAnssugunn
muunusgyana Tuiinluayaaie wazidiny
HiBemnaymn 4 dUansi §Uanifl 4,8, 12) il umsu
AMULUABULUAIYBIN1IEAUN N UazAT YOy
ANUFURUSTENINNOANTTULAZNATNTAVNIN
nsdudufanssuitisdaaiunuannsalunis
Anuaues (Self-regulation) L@19UraUaTIA
WAZAINANNANTALUNITAUANLEY (Self-care)
ohadsdu fanngushenslinanluvaraumunngs
(Focus group) hagvadrduniwalldsdn (In depth
interview) f38819ANAVRIWAIYI “FanA
shminanas liindedrdaiesasinld viidae
At lanaisudrloviweviouduaaiungdu
duaeiumiwegia gaiveniiiuesegia Ao
iU 1 9a usgEninilugesst vaudseeiicy
Sgunmaues weloludeisnesin” aeandesiy
Eo (2021) #fnwnavean1sideide fuanisuvudl
drusmsemsananuides Mets lugwdjeSodlng
NudNTdLasNavA LU UdIuTINge RN
vinwgnsindumies dadutladeddglunsuion
wgAnssugUINTIATY
2. Auidssdan Iz UeAnTulasY

NAMFITENUI nauTogalANIE
A9 MetS laun tdusauleay A1dvtaudanie
(BMI) #89i1393n1539 809U UAN159 wazhiney
Ha anasNdNAeuITINY agddudAYNISEiA
(p < .05) vauzinudulafingans (DBP) svesway
W159uNITBRIUH AN wazRamunaLRLTY
nneudnsINY egslidudAny (p < .05) wazsyau
Tugfud (HDL) szgndatnsunside @ innig

o

LAAANUNA LLTUNINNBUTNTINY BEalivadAgy

<
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Abstract

The objectives of this research were to examine the level of cardiovascular disease (CVD)
risk and to identify factors associated with CVD risk among employees of a private hospital in
Bangkok. The sample consisted of 261 employees, selected through simple random sampling.
Data were collected using research instruments that included a personal information form, a
behavioral questionnaire, and the Thai CV Risk Score assessment for estimating the 10-year
risk of cardiovascular disease. Instrument quality was verified, yielding 10C values ranging from
0.80 to 1.00. Data were analyzed using descriptive statistics—frequency, percentage, mean, and
standard deviation—and inferential statistics, including Pearson’s correlation and Spearman’s
rank correlation. The results showed that the average age of participants was 34.37+9.26 years.
Most were female (78.9%), single (65.9%), held a bachelor’s degree (54.8%), and had a monthly
income greater than 20,000 THB (54.0%). The mean body mass index (BMI) was 24.21 kg/m?,
with 37.5% classified as normal weight. Regarding health behaviors, 44.4% reported no exercise,
62.8% experienced moderate stress, and 59.8% slept an average of 5-6 hours per night.
Assessment of cardiovascular risk revealed that the majority of participants had a low 10-year
CVD risk (99.23%). Analysis of personal factors associated with CVD risk showed significant
correlations with age (r=0.698, p<0.001), education level (r=0.315, p<0.001), hypertension
(r=0.371, p<0.001), dyslipidemia (r=0.261, p<0.001), cholesterol level (r=0.168, p=0.006), systolic
blood pressure (r=0.399, p<0.001), and having a family member with heart disease, vascular
disease, or stroke (r=0.357, p=0.011). All correlations were statistically significant at the 0.05

level. In contrast, no significant associations were found between behavioral factors and CVD risk.

Keywords: Risk, Cardiovascular Disease, Stress, Health Behavior
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wdosdloflilunmafusuudoya il
2.1 wuvtuiindeyadiuuana Lawn
WA 818 ARUAIN SEAUNITANYY Sruulseiu
guam seldedsdeiion Tu 1 Yk aundn
lupseuasunsdulsaiila/vaomdeniiala/
vasmdonaues au1dnluassuasineily
W wazkuutuiindeyaguamn laud Usyin
NIRTIGUAM UsiRlsausednd wu lsaunmu
lsaadiudulafings nnagleduluidongs
seAupawsamasoaluiion seaulnsnfwesla
Tuden wagduilinanie anudu UsziRmsguyns
wazA1AUAUlAT
2.2 WUUABUAINAUNGANTIN LA
anudlunseenmdanie Tuaa 1 iouiiiumn
yfuinanie/gnifuyn 1-2 Falusvaugdouny
Tu 1 dUai Sudsemudn/waldl =5 diuseiu
(Wang et al., 2021) n13UszLiiumnuasen
Tudinusedniu $alusnsusuiadodofy
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nsfulsEnuen/e1misiasufidnadeaunim
Wlauagvaoaden tsunisnsiaguaindsednd
Wladnnseaumwanusu/lui Suazenudsle
swUfuasungiinssuaunndiideselsaraloua
vaendon FauvaeuanuldinunsnTadeuny
psadailon (Content Validity) Tnginssnad
U 3 YU WUIAIRTEAIINADAADITENIN
Joranuiiuinguszasd (10C) agluya 0.80-1.00

23 wuuUseiiuanudsslunisiia
Ispilanazvasaidonlusyezinal 10 YU19utn
(Thai CV risk score) U04AMEUNNYAIANT
159N81U1851015UA Wnane1asuing @1nsu
Uszrnslnedifiongszning 35-70 U wagdslaid]
Isatlauasaemdenwitu msulanautsenidu
5 5Eetu sal sEefusi (<10%) sedutunans (10 &
<20%) zAuEa (20 19 <30%) FefUgan (30 B9
<40%) UagsyugeunTe (>40%) lngiin1snsiadeu
AmWeTasiio 483 CVD Risk Score Winuinlag
Aievglsmeunasundudl uninedouiina
FadueFesdiefinounslildlamly aunmedosle
nAEaUMY Receiver operating characteristic
curve (ROC) @A Area under the curve (AUC)
lugaewindu 0.72 Tugugainiu 0.85 wansi
wiesflefiayaiunsalunisswunanuds e
lsamilauazviaenidenlamnemunn Inefinnuuiugn

s
2

Tugvdjegendngune (Fuavi Sedlsat, 2566)
3. maiusIuTudoua

mMaiuTIuTINdeyanendnIniiunTg
V993555 e lunywdINALLNTIUNITATAN
Y3u5TsuNTIdelunyed unInededadudey
LazAMENITNNTUTINSIsmeuIa uazidlelddu
AMUBULBUIINNGUAIBEN {IT85IUTINT0YA
FIUNgRANTTUIINUUUABUANLAABUNININ
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ngustege duwvuluiindeyadiuynnauas
foyaguan wazuuuyszidiunnuidsslunisiie
Isplanazveenidenlussuziian 10 U1
Adeiusivsdeyannnvssdey
4. nM3aTEVdeya

nMsiRsgvideyalaun afagansau
i S Sovay AnadsuardrudsauumTgu
(2) adf@sounu taud Aranduiusveuiiesdu
(Pearson correlation coefficient) d1%5UAIUWUT
ﬁLfJuﬁTayjang‘Nm’aLﬁaﬂ (continuous variables)
ey Spearman’s rank correlation coefficient
é’m%’uéﬁLLUiﬁﬁé’ﬂwmzLﬂu‘ﬁayjaL%aﬁwﬁu (ordinal
scale) ilpsanidlonsiadeuseada Kolmogorov-
Smirnov test Yayailnisnszagduuulasuni
Amuntiudfyn1eadffisedu 0.05 Tnafuuanis
WUANATEAUAIERFUNUS (r) MINLNMIVDY Best
(1981) uaz Cohen (1988) l6itkA r=0.00-0.10 e
lufivsedinuduiusiiosann r=0.10-0.30 ©N1eis
AMUEURLSAT r=0.30-0.50 MuefernuduRLS
U1unane wag r>0.50 nungfannuduiusys
drumaunanstanuduRusiuianI st U

5. nqsﬁﬁnﬁﬁw%}j@'ﬁm%é’a

nMsPnwASiinunsvesiEsIIINTIAY
lunyedanaAmenIsUNITIZesTIUNITeluny Wl
UNMINERESadNTY nunelaY: 31/2025 wazlasu
BUIIRNAMYNTTUNTUIMNSLIMEIVIA NuFIoE N
yneuldsuteyaasuiuieatuimussasd tuneu
Ussleminazanuideswasmise feulimudueey
meopualinsh aunsauasvisensudlavniian
TnenszuIuNMTyazaiulunumanasusssuana
Ao A1snEnS lnedunsy wazlinnuyisssuly
nsnszaneUsslevinazainudes wazdleoldsu
Tayavefiiisinideazgniiuiduainuduuay

T sawnudoass Huten1stauenanisIteavdy
18 AN

aw
WNaN1398

1. 91nn15Uszifiunizidesdanisiin
lsamilauayrasndenveninaulsneruaienu
lunganmuviues kan1s39e nudn nguileg
dlngfiszduanudsadonisiinlsailanas
viaonidenglusziush Jovay 99.23 Tnengusnoen
dilvgjfiongide 34.37 Y (SD 9.26) umemds
Sowaz 78.9 fanunwlan Speag 65.9 An1sAnw
agluszdudigayns fesar 54.8 dseld
WwAssaiauNINNg1 20,000 UM Sesaz 54.0
fiensudlinanie wie 24.21 nn/uz Liflsasau
Sowaz 70.1 aundnlunseuniidluglufiusyin
lsalanasnaoniden Sevay 74.7 n3eUTEIR
wvluaseunia Fevar 42.1 guysrs Sesay 3.1
Lazn1shuneanesed Sesaz 30.7 9nUseid
MInTaunUsEdtatgn wuin drlasnawelse
a8y 118.64 mg/dl LAZAIABLAALADTOA
(Cholesterol) 8 162.86 mg/dl prusilafinsauu
(SBP) 1ad® 121.01 mmtg

2. nn1sdnedadeidanuduiusiu
audsaranisiialsailanazvaomdonlu
winulsane1viaenyulunJunnunIuAs
Han1ITenudn Jadudruyanalawn a1y seau
mM3finw lsmpnusiulaings lsaluduluden aundn
lunseuasuaalulsaiile/vasndeniila/aues
JEAUADLAALNDTRA WarANAulainvaeUus
(SBP) femuduiusiuanudesonisiinlsaiila
warvaenidon egiivedfyvnsadnfisedu .05
(r=.689, .315,.371, .261, .357, .168, .399 sua91U)
Tuvaueiithdedy o lianuduius (e 1)
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M19199 1 anuduiusseninladediuyanaduanudsanisiialsamla wavnasaiionvoaninau
Tsanenuiaenyulununnamues (n=261)

Hoyaiialy Juau (Sewar)  andunus (r) (95%CI  p-value 526U
1Y @) (Mean (SD)) 34.37 (9.26) .698 (.630, .755) <.001*  vrunane
LAY 206 (78.9) 079 (-.043, .199) 206
darunwlailan 89 (34.1) 156 (.035, .272) .245
SEAUNISANE 315 (.201, .420) <.001%

NS eyes 96 (36.8) UunEns
UInyeynIvisegenin 165 (63.2)

swidaderaiau -015 (-.136, .107) 804
<10,000 UMW 12 (4.6)
10,001-20,000 um 108 (41.9)
>20,000 U™ 141 (54.0)

fydulaniy 24.21 089 (~.033,.208) 154

(kg/m*)(Mean (SD)) (5.52)

TsAsau 978
TsALumaU 6 (2.3) 002 (-.119, .123) <.001*
TsAnuAulaings 28 (10.7) 371 (261, .471) <001*  U1unans
Tsalviuludon 31 (11.9) 261 (sziush) (144, 371) 092 szeush
T5mBu 9 1w Tafinans a6 (17.6) 105 (-017, .224)

faunnTunsouniiaeiu 66 (25.3) 357 (137, 573) 011*  Uunana

A la/viaendaniiala/

GHON

faunInluasauniuaelu 110 (@2.1) 021 (-101, .142) 730

WU

MsgUYVs 8 (3.) 058 (-064, 178) 351
miﬁmaanaaaé 80 (30.7) .092 (-.030, .211) 139
Triglyceride (mg/dl) 11864  (45.37) 029 (093, .150) 646
Cholesterol (mg/dl) 162.86  (50.52) .168 (.048, .284) .006* G‘i”l
anuaulainuazdue 12101 (12.27) 399 (292, .496) <001*  Uunan

(SBP, mmHg)

*higangnananseau .05
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Han1sAnwIdainudn Jadesiungingsy
Tufimnuduiusnuseauanudganisiialsaila

IS £

uaznaonlaonet1sluud1AyNIeadfnIzau .05
(A9R157991 2)

A131991 2 AUAUNUS (Spearman’s rank correlation) senIetadangAnssuiusEAUANULELS

nsfialsrriale wagviaonienvramtinaulsmeiuiaenyulunJunnumuas (n=261)

Uadenginssu awdaius (r) (95%CI) p-value
anudlunisesnidnie -.096 (-216, .027) 122
(L1NNIYINAU 30 WiiRaTw)

Tuag 1 lﬁau‘ﬁ'mummﬁuﬁwma/qmﬁu .094 (-.028, .214) 13
yn 1-2 Hlusvazdny

Tu 1 &Ua9i Suusemuein/malsl .040 (-.082, .161) 518
WANIYINGU 5 drusioTu WAy

AsUseiiuANUASERluTInUSEIN Ty .050 (-.072, .170) 421
Flusnsueudssiony -038 (159, .084) 545
ﬂﬁ%‘uUiz‘w1um/aﬂmiLa'%uﬁﬁmaﬁiaqﬂumwﬁﬂaLLaz -.189 (-.303, -.069) 102
GOLIGRI

Iunismsaguamuszdit Tu 1 Dikiun 056 (-066, .177) 37
fanwsidlaazusuiasunginssuguamilido e -034 (-155,.088) 582

lsamlanarviaanian

Py

e Ay Naaaseay .05
= a o
2AUs19NANISIY
1. nMsAneymu winulssnenuaenyu
A 1 LY} | 1 T a [ a | a
nungusiegedinlng Tsedurnudessianisiin
lsavilauasvaenidonaglusyiuim Seuay 99.23
azvouliiiuiiymansnauil dwluginginssy
A Yo o =
guaniianeauns waglasunmansaguanlseiny
agaiane FaglanunsahseTawazauay
Jadeidealaiuvingd wanisanwiaonnaseny
AsAN®IYBY Sukontasarn et al. (2021) AnUIN

yAansansisagulnediulvg dseduainuides
lsailauazviaenidenaglunagisifsliunans
Wuiu esanndainuiuarnisidnfeuing
saa 1 Y 1 I3
NN TLNNENAnIYTEEINTNILY agelsiniy
nsUsElusEAUAILEERIY Thai CV Risk Score
WunisAuarmandindsnieeddn 1wy a1y
ANusulalin AsladmeTea wazn13ilsATIw
P a .:4' =
Fadunisuszliunuideddussezeny 39a93
o (% b‘agl" [V ! a
Wradnsulldiionaununisdaasuguain

223



M3A1IFUNINAUNITIANITFUAIN 77 11 atui 2 NINGIAN—TUIIAN 2568
Journal of Health and Health Management Vol. 11 No. 2 JULY-DECEMBER 2025

waznisdesiulsatanizyaaaluaniufiviiam
SRRERIEN
2. 91nnsAnwinuit Yadediuyana

laud 81y seAun1sAnyl lsadrudulalings
Lsalvduluden aundnluaseunsumnedulsaimila/
naonaeniila/aued 5eiu Cholesterol uag
Anudulainvuzdudl (SBP) Had1uduius
fuanudssdenisiinlsaiilanaznasaidon
agnafifaddyn1eadffisediu 0.05 (r=.689, 315,
371, 261, 357, .168, 399 musnsiu) luvaed
Jadedu q ldfianuduiug anunsoeiusiena
nsiTeusaeiuUsle il

01y Tanudusiusiuseiuaiuides
nonsiinlsaialalarvasaidensgeiitodAy
N19EhA NaIfe mwm%a%ﬁm%ummawq%q
#0AAaRINUNNIANYIY8Y Tangjitgamol et al.
(2024) finuin orgdutiadeviuneiiddysdenis
innan1saiidlawagnaeaiianvesunndlne
Tuewan uenanidvaonadesiunisfnuives
Sukontasarn et al. (2021) fiszyd onerHusuysvan
Tumsdwunnguidsduypannslsameuialne

sefumsfne dnadeszduauides
selsarlauazviaonidendedenndeaiuauided
WU SEAUNSANYLBNTNARENGANTINAVN N
nsihfisteyaguan wazn1sufuRn A uugi
n1ansunnd arunsaauguiladoidesliding
wazanlon1anisiingn1salialakasnaonien
(Magnani, Ning, Wilkins, Lloyd-Jones, & Allen,
2024) Tpgnuityaainsarsisugululneid
seAumsAnwgeliuualiuiiesnseniniuazdans
funginssuidsaldnianguiisinnsdnuisninia

(Tangjitgamol et al., 2024)

224

' (%

13AUszdnd laun anudulafingaiay
Todiulwdongs fiauduiusfuseiuainudos
Tsalauasvaendoniiiaiu Inefnadenszuauns
\ianasadanunduds (atherosclerosis) Lﬁm
pudssselsailauazraenidon (Dabrowska,
& Narkiewicz, 2023) mﬂmaamaiaaqﬁu%
Fuiusiussiuamudesiolsamlauazaonden
fuTudonndoafunisAneivseiiiuanudes
TsavlauagviaenifenluyunaInsansisaae fiwut
éqswﬁ’mamamaaaaqq pudsssienisialsaiila
LLawaamﬁamﬁw"iqm Tunsnauiy n1sam LDL-C
Jzanlanansidedinle wazn13AluAl LDL-C
Tsind 70 fadnsu/indans Immawwluéﬁﬁ
Tsaalandoruininu azdi8ana1uLdssves

I3
v a

Tsailauagviaenifenls (30un f3d7, wagnidng
Fi3AN, 2561)
Q’ﬁﬁmmﬁﬂaﬁmqﬂﬂ’jwLﬂm%ﬁmmLgaq
Tsatalonasnaendeniiniuedaiidoddy
I@a‘wuﬁﬂmmﬁuiaﬁm%aimﬁmﬁqqsﬁu@m 10 mmHg
sgifinaduidseveslsamilonaznasaidon
Sauay 20-30 (Ettehad et al., 2016) wazvdannass
AukwImsnloitunismivauauduladinly
fUaelasdosusunginssuuasldiuguasieiios
(Carey, Wright, Taler, & Whelton, 2021) §11Ju
YeensAnnsowazAnnuaNuiulaindulsyd
Tuypannslsamenuia dedlananaienainauuas
MIINMTINILADIINTEVURINTAUANAILAY
Uszifaseuasiiauduiusroszau
arudsddsaiilonaznasmdenluuived
FidaonnE eIl UITUTDY Chacko, Sarma,
Harikrishnan, Zachariah, & Jeemon (2020)
fnut ﬂsziﬁmam%’aLﬂuﬁaﬂaﬁ‘gﬁwﬁ@umiﬁmmaq
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waztosdulsmilanazvaonidon lnen1sigIa
angnsadleiiulanianyanalzianuliaun@inig

Wugnssursetadeidsssiuluaseunsd uagnisll
yaratunsaunsItenlelsaiilanasviasniion

]

o

v o 1 o = |
ilvinsyninitlsaiilavasvasadanluises
Inad uarldlaguaguainanndu unanmgingsy
Uesiulsmaglusgaumngan Gnmssu @nnmng,

FAS nle, wazseiial nagw, 2560)
Tuvazdadadsdutanieduiade

lafianuduiusiueg1alidediAgnieais

=

FeldgonndenunisAnerANENRUSTENINg
Fyduraniefuainudssvesnisiialsaiala
wazvasaidenlufvisanudulaiings Ainuii
Amaturanieduiusivadanisallsaiilavay
vaendon Tngnusnsndsinsdediniududy
2 g NUAEAYNIEDR (AN AWM, 959y
UUMLAY WAZl5IR INYSASEIA, 2564) MIguyws
Tuflauduiusiussduanudsselsamlauay
viaendonateiilddnymneada deliaenndasiu
msfniivsziuanudsdseilonasvaonidon
Inglduuudseidu Thai CV risk score Tuynains
as13gy Suneilessn Aisenud filguyns
viodnguyvisliiiAu 1 ¥ faundssdenisiinlse
290U 4.3 19 (9un1 A3, uagyiIdnA @0, 2561)
dunan1sdnwiinudy Jadedungingsu leun
N1590NA89NE  N1STUUTEMURNLasald
A19ANITANNLATYA NITUBUNSUNANDU WAy
N33uUsEIUEY/eMsiEsy lifianuduwusiu
syduaudssanisiialsaiilanazuasaiion
Faldaenndaatunanisinwneuntifinuindad
ANUNGANTTUFVAINUIDENAURUSAUNITLAR
lsamalanazraoniion (ASNS S9ALNT LavAME,
2564) agnelsfiniy anuliaenndesfanann

91998u18laanded 1 nTeszidyuitueInisidy
Wu ngudaegsdrulnaifumandgs asfian
NMITENUTaLaNgANTIUMENLDA (self-report bias)
warrwniiegfidin Feravilauuususiu
Yeatayaanas ulInInTInveInguilagisly
miﬁﬂmﬁ%agiuszﬁummL?izmsi"ﬂ UANBANG
FAfudernudfyresnisinuinsnisinnses
wagnIsdasungfinssuguaInianizynnaly
aonuiviay ietesfunazannselsalifndely
5L

UBLEUBLULNTIAY
1. daeuauuglunisinaidgluly

1.1 AIsdalidnisAnnseuazfnaiy
AMTAUNNIAENINTINFUNNUTEITuazAnnTes
Anuidssveslsarlauazvasnidonogisaiiaue
lown n1sdaniualudulafin dyluianiey
Tofulwden waznsgnuseifnseunss

1.2 viheaufiisatesansinfanssy
duasuguainuasadiediandouiiione
nMsanAMLLAsY LU duasunisesndidenie
odsdoiiles atuayumadenamguainly
T5991m15 aUsznaaviosussdnisuiuiasy
waAnssgun wazeusivianuFAesiunginsu
guam AudIAyvesnIsaIuauiaTeldes
WATANITARAINATEA NTUBUNNUDE LA
wazvinwen1sUSunginssuguamlivangauiu
uiazyana edaliinissediuuasinniu
nadndogseilos AnmuanudiFavedlusunsy
ileusuusnmalumsdniunsliaenndeaiv
AN U ILazAUABINITURININIY

1.3 JusmsseAugaanduuleuisuag
JUUsTINIAN T BEUAMAINTUARIUNUIN YDA
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Abstract

The digital transformation has opened new opportunities for elderly health management,
particularly in rural areas where access to healthcare remains limited. This research aimed to:
1. Study the behavior and use of digital technology among elderly in rural communities related
to health management; 2. Analyze the challenges and barriers to digital technology use among
elderly in rural contexts; 3. Investigate support for promoting the use of digital technology in
health management among elderly; and 4. Propose policy guidelines appropriate to the community
context for promoting the use of digital technology for health management among the elderly.

A qualitative research sample of 30 key informants was purposively selected, consisting of 14
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elderly aged 60 and over, 8 community leaders, and 8 village health volunteers (VHVs). The
research instruments included in-depth interviews and focus group discussions. Content validity
was tested by three experts with a score of 0.8. Qualitative analysis was used to analyze thematic
data, and data reliability was verified using triangulation and member checking. The findings
indicated that the participants engaged in digital technology behaviors related to health
management, including health communication, the use of health-related applications, and the
search for health information. The primary challenge identified was the digital divide, stemming
from disparities in skills, resources, and infrastructure, which hinder older adults in rural areas
from fully utilizing digital technologies for health purposes. The barriers to digital technology
use among older adults were found to derive from four main dimensions: individual factors,
technological and accessibility factors, social and family factors, and service system and policy
factors. Meanwhile, the mechanisms that support the adoption of digital technology in health
care for older adults include policy formulation and the development of local operational plans
to ensure continuous budget allocation. The recommended policy directions appropriate to the
community context for promoting the use of digital technologies in older adults’ health management
comprise: Developing participatory, locally relevant curricula, providing financial and resource
support, strengthening digital infrastructure, and Advancing holistic policy integration. These
strategies aim to enhance older adults’ skills and confidence in using digital technologies for
self-care, ensure equitable access to devices and internet connectivity, expand digital infrastructure
to remote areas, and promote the widespread provision of telehealth services. Furthermore, they
encourage collaboration among national, local, and community-level stakeholders in developing
digital health systems, as well as the establishment of national policies that systematically and

sustainably integrate health and digital technology.

Keywords: Health Management, Geriatric Health, Digital Technology, Rural Community
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Abstract

This study aimed to develop a nursing care model for elderly patients with hip fractures
undergoing surgery. The research was conducted in three phases: Phase 1 involved a situation
assessment; Phase 2 focused on the development of the nursing care model; and Phase 3 evaluated
the outcomes following model implementation. The samples included of 70 medical records, an
interdisciplinary team of 11 members, a quality improvement committee, 22 registered nurses,
and 30 elderly patients with their caregivers in each group. Data were analyzed using content
analysis, percentage, means, standard deviation, and dependent t-test. Results from Phase 1
revealed that patients had a mean length of hospital stay 10.8 days. Reported Complications
included pressure ulcers 12.9%, urinary tract infections 10%, and deep vein thrombosis 4.3%.
The key issues identified were non-standardized nursing practices, a lack of care coordinators,
and the absence of continuity of care. Phase 2 resulted in the development of a nursing care
model consisting of three stages of care planning, six categories of clinical practice guidelines,
information-transfer protocols based on clinical pathway, patient and caregiver participation
strategies, and a monitoring and evaluation system. In Phase 3, findings indicated that the mean
length of hospital stay decreased to 7.36 days. The incidence of pressure ulcers declined to
3.3%, and no cases of urinary tract infections or deep vein thrombosis were reported. Patients
expressed high levels of satisfaction, caregivers demonstrated moderate knowledge levels, and
nurses showed statistically significant improvement in knowledge p < .01, with the highest level

of adherence to the care model.

Keywords: Hip fracture, Surgery, Elderly, Nursing care model, Evidence-based practice
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Abstract

This study aimed to identify factors associated with HbAlc variability and to assess the
relationship between HbA1c variability and diabetes-related complications among individuals with
type 2 diabetes mellitus (T2DM) receiving care in Chang Klang District, Nakhon Si Thammarat
Province. A total of 300 individuals with T2DM were included. Participants were selected using
criterion-based sampling from the hospital’s electronic medical record system, which provided
routinely collected secondary clinical data. Independent variables included sociodemographic
characteristics (e.g., age, sex, body mass index) and health-related factors (e.g., comorbidities,
medication use, and laboratory parameters). The primary dependent variable was HbAlc
variability. Descriptive statistics (frequency, percentage, mean, and standard deviation) were
used to summarize participant characteristics. Inferential analyses included chi-square tests,
independent t-tests, Pearson’s correlation, and multivariate logistic regression. The analysis
demonstrated that several personal and clinical factors—specifically BMI>23 kg/m?, a history of
hypoglycemia or hyperglycemic crisis, metformin use, fasting blood sugar (FBS), and LDL cholesterol
levels—were significantly associated with HbA1c variability (p<0.05). Individuals with BMI>23 kg/m®
had 1.63 times increased odds of high HbA1c variability (adjusted OR=1.63; 95% CI=1.03-3.66;
p=.046). A history of hypoglycemia or hyperglycemic crisis was likewise associated with 2.53
times higher odds of HbAlc variability (adjusted OR=2.53; 95% CI=1.10-5.83; p=.029). In
contrast, metformin use was protective, reducing the odds of high HbA1c variability by 0.62 times
or approximately 38% (adjusted OR=0.62; 95% CI=0.50-0.81; p=.025). Higher FBS levels were
also associated with increased odds of HbAlc variability (adjusted OR=1.12; 95% CI, 1.06-1.23;
p=.005), as were elevated LDL cholesterol levels (adjusted OR=2.09; 95% CI, 1.03-4.23;
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p=.042). Meanwhile, age, sex, duration of diabetes, cardiovascular disease, and triglyceride

levels were not significantly associated with HbA1lc variability. HbAlc variability was positively

correlated with a history of hypoglycemia or hyperglycemic crisis (r=0.450; p=.021), suggesting

that greater variability is associated with an increased likelihood of acute glycemic events with

statistical significance at .05.

Keywords: HbA1c variability, complications of DM type 2, type 2 diabetes
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HbAlc ‘Lué’ﬂammmm%ﬁmﬁ 2 8UNDTIINAT
WIAUATATETINIY

2. ANULUSUTINYDY HbAT e Hmnuduius
ﬁ‘ummﬁmmwLL%iﬂ%’aquQ’ﬂ’aameﬂumﬁmﬁ 2
HUNDTNANT FIRTAUATATETTUINY

A nlun153
n93feiiduntsAnudalinsesiuuy
N1AAAUNY (Analytical cross-sectional study)
1. Uszrnsuasnguiegng
Uspynsiagnausiegng fie gaeiumanu
wilafl 2 Mdhansuuinsveslsaenuiavieviuadng
2191305 uazlsaneruiaduaiuguamediua
Tuieiuiisuinwey fumauinfegs SUGHE

s
a a

ANSAUSN5VRLSINENUIANBYINUAAI8INRNEANT

1% '
=

wavlsaneuiaduasuaunindiva Tuluaui
Sulinvou wuﬁw:ﬁi{ﬂaEJLUW@Wﬁ%W&ﬁM%ﬂM
d1uau 1,535 au Anduanugnesas 6.8 veq
Usgnseny 18 Yl (The Nakhon Si Thammarat
Provincial Public Health Office, 2023) A0
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fetnaangmsUsznamdadiudszunsniangy
dedmunseduaudeiudesar 95 (95%
confidence interval) Inefi o fio Arseduaddey
Wity .05 way AAuAaIALAdeY Wity 0.03

mmqmmiﬁmmﬁuymﬁfaasjwﬁaﬁ
_ (Z(x/Z) p(l_p)

d2
n = PUIUAIBYN
p = dndiuvesfiieiuimnuriedl 2 =
0.068
7, =196

d = fAnueaIandou 0.03

INNTALINMILERTNIET A LTI
ngufiedne Wiy 271 519 {ideldfudmau
yosnguinedndesas 10 wietesiunisgayme
yesioe sty lumsineiteiayldenanadas
31U 300 518 N1sARLdenngufle819ldis
ns@enuuuiiinedsl (Criterion Sampling) 970
srudeyanvszdouvedsmeinian Fadudeya

a

NAundl (secondary data) AidaLAuluszULUIANS

ey
avnm neffidesidumsdnidendiheninuaul
TIRUNTAEAET (inclusion criteria) Fail
1) dudildsunsidedeinduuimiusied 2
2) \ugthowvueded 2 Adanduuinislu
Tsawgnunaneviuadenandns waglsmenuia
duaduguaniiva Tuwefiuiisuinvey uwas
3) Huglengsous 18 YIUlU uasinausinizdnoon
NExNFI8EN4 (exclusion criteria) il fMsasanily
FLYIULTINTOSTARTNY WU uBiSaszezdnTing
flonatinanszyusenisinuilsaiuivin vieidy
Fueililansnsadududoyald
1.1 faudsiltlunsfing

1.1.1 AuUs9as¢ (Independent

Variables) Usgnausie

260

- Yaduinudnuardiuynna
UsENausieg a1e L i dugs siuianig
59047 ANuAulafin seznainsiuuiniu

- Yadesnuaunn Usenause
Tsngom Usedanstéien msguyvd msmuueanesed
HANITATIN AL LATAITUNINYDUALUNS
uazi3os doyananisnsrameiesufioing wu
Nalden Fasting blood sugar, HbA1c, lipid profile,
blood pressure, estimated glomerular filtration
rate (eGFR) waznatdondu o

1.1.2 w393 (Dependent Vari-

ables) Ao AUWUTUTIUYDY HbAlC

Tagn1sAIuIMALRA LAY
AuulsUsIuwes HbATc figad

C AISAIUIUAILRAED Y
HbAlc dwiugisusazsig 1damanisnsia
HbAlc ﬁlﬁmﬂmima'«aLLﬁaxﬂ%amaaﬁﬂaaiuﬁaq
szozian 3 U deyaninnvszifouvesiiaed
Wsun1smsaafilsaneauianielsaneiuia
AUATUFUANAIUS (SW.AR.) TENINURBULNTIAL
2565 fadunau 2567 TnefuinAedeaInns
S9UAHAN157TI9 HbATc Tamunfildannnisnsam
Tughananiu q wdmsiesuauadeiinga

- NMTIAAMNLUTUTIUYDY
HbAle Tunsfnuilld drudenvuiasgiu
(standard deviation: SD) AuIdaINASEAU HbAlc
vouUipusarselugissveriia 3 U lngandana
LEARMINIAINUNUKNIUNTOANNLANATUDY HbAlC
fistusznietaanafivhnisanslussiasyana
wadl HUluAar18013lASUNIIAI9 HbAlc
Tughsanfiuansaiy Gﬁuayjﬁuﬁmuzﬁwamwmé
IAgU19318913LATUNTNTINN 3-4 Lheu vl
finsn579 HbA1c -4 pdasied vauzitunsseonsladu
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nansraniies 2 afared deyafimunlumuided
ATBUARUTEEzIAT 3 U dwaligUlsusiazsng
fiemansnsya HbATc 1uaust 6 s 12 A1 Juagiu
aruflunsnsa Taensfnwifinssnunngudi
fiauudsusiures HbAlc 1u 2 ngu laun ngu
AfleuudsUsiuves HbAlc /1 (SD < 1.2) way
nawfimauUsUIuwes HbATc gs (SD > 1.2) Tow
9198 IMINNUITeVRT Akselrod et al. (2021)
2. maiususmdoya

nafiusiusindeya Sdunouded
1) davihmisdevesugmiudeyaludalsmeuia
vievihuadenadviiievesyaninfegudeya
FrhsumuvedlsaenuanevituadeNans
waglsaneuraduaiuguaiviiua Tulediud
Suinveu 2) %’mﬂixﬁqwﬁmawamﬁamLﬁ'mﬁ‘u
3T Tnguszasd LLaxﬁﬁzumammﬁU‘ﬁmdaﬁumq
Tsamenuna evesyanaiiddeyaiiodansos
FUrsmuinasidaidnazAneoniidinualy
3) \denlideyanduiiedrsiildfunisidedsi
Hulsauvmueied 2 Adsfumsinulutiasion
UNTIAN 2565 813 51uPw 2567 4) lunIsiuTIusm
Yoyalnegidesmiudmihinssfou Aueya
nnysziioudidnnsedndvedisimeivialy
sULuUlid Microsoft Excel daUsznousiedeya
anuEAUARR TOLAVIARTIN WATHANITATITNN
vioaUfiRnsvesitneiuusiing 2 Adnausi
APLADN Uag 5) ATIVADUATINATUNIU AIUYNGDS
waztufindoyaadluneufinmesfifinisinuaniy
Uaeadudmiumsiinseideyasely

3. M3ATIvtaya

3.1 anANNTI04UN (descriptive statistics)
Wy S1uau Sovar FaAsuazddoauuInnsgy
lunseSurednuagdiuyanaveINgufiogns

3.2 @nfBiseunny (inferential statistics)

laun

3.2.1 @dflaaumls (Chi-square) Tu
NMFATIEANEITUS ST IILUSNgY

3.2.2 @iin Independent t-test Tun1s
Wisuiluaadevesiudsdetios

3.2.3 anfAandunusyeiesauy
(Pearson correlation coefficient) Tun1s@nen
ANMUFUNUSTENIN9AUUUTUTINYDY HbAlC
ﬁ’ummﬁmm’gxLL%ﬁﬂ%aquQ’{Jaamewuﬁvﬁmﬁ 2
dleandlensieaeusieadflaalulnseviadesuen
(Kolmogorov-Smirnov test) Laawun ﬁﬁa;&aﬁ
nsnszatefLuuliund TnenmuatudAgnia
adAfszau 05

3.2.4a08 MINATIEIRUUNTDADDEY
a93afn (multivariable logistic regression) Tu
mMsAnwALERS iU LS Tiss AUty
N9EDR .05 PEIBNITAREBNAILUTLUUNDYNAT
(backward method) AnuALNUTINITAALEDN
fuwdsiudglunaainarseautedidynisaia
(p-value<.20) Wil AOUNTIATIRUUUNYOND DY
aeain {33y Allunsnsivaeulymenuduniug
58NI19AuUTAU (multicollinearity) lagld
AduUsEAvEPULUSUS LT (variance inflation
factor: VIF) fviualiishudsiidien VIF 11nndi 10
f97913Ugy11 multicollinearity (Mcquitty, 2018)
Fawudn e VIF GZJENﬁ?LLUiﬁﬂ%Mﬂ@EﬂU‘dNSSWﬁ’N
1.12 81 2.87 wansnluddgmanuduiussening

[V Y]
v a

fakUsaulunISIATIEVAS
4. NINNNEENsHidnTINIY

nsfnwiasalilasuniseysiinsvinide
Tunywd 1NANENTINNITITETIUNMTIdE ULy WY
AUNUASTNEVIMIAUATATEIIUTIY MANELAT:
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9@ IRB (NSTPH 143/2567) Toyaveiinsiside
srgninuiluanudunagldsiaunudesss sauds
Astausnan1ITuazdulagnIns Iy

oo
NaN13I8Y

ANNANITANTN ;:Jﬂ’ammmm%ﬁ@ﬁ 2 U
300 AY Suwunoandu 2 nguanuAinuLUUTIU
¥99 HbA1c U1 ngudidl HbATc SD < 1.2 $1uau
236 A Anidufevay 78.6 wazngudil HbAlc SD
> 1.2 977U 64 AU AnlduSeeas 21.4 5eaziden
i

-e

AUlengy HbAlc SD< 1.2 wuin dleng
Wiy 60.01 (SD=10.21) ¥ dwlvgdumneands
Jovay 70.8 uazilaniunimausadevay 83.1
Fydunanieiade 25.80 (SD=4.54) nn./u? uag
sroziatvesntsidulsmuiminuaie 6.89
(SD=1.35) U uazgUeiinizunsndauainiuiviu
innfigaio ngladesmniumu Sosas 29.7 gu
yvi3 Yevaz 11.0 fuusanesediesas 8.1 duilng
nsldfen Metformin Sovay 79.7 fAnaduves
HbATc winfu 7.25% (SD=1.18) sesurinaluden
1899A8I3 (fasting blood sugar) Wiy 137.53
mg/dL (SD=25.97) Alnsndwelsdluideniads
133.41 mg/dL (SD=61.19) uazeA1 LDL cholesterol

262

Wiy 103.41 mg/dL (SD=30.54)

Fthengu HbATeSD > 1.2wui Hengade
61.29 (SD=10.42) U erudunandsiovas 81.3
warflanunnausadesay 35.2 dflinaniende
26.26 (SD=4.19) AN./32 UALITELIANAALTDY
nmsidulsaluvauviniu 6.79 (SD=1.44) U uag
Fuhefinnzunsndeunniumnsnniigaie a1z
hypoglycemia/hyperglycemic crisis 5088y
30.4 guys Joway 4.7 uazhuueanesedionat
4.7 nslde1 metformin Sovay 71.9 fanade
99 HbATc WU 8.39% (SD=1.44) szdutiena
Tudenndsenaimsiaie 152.43 mg/dL (SD=
34.87) Arlasnawelsiluidoniade 153.34 mg/dL
(SD=88.34) uazAn LDL cholesterol indy 111.95
mg/dL (SD=31.09)

waziilowSsuifisuainuwangn9ves
Foyavnluvesthorwvusied 2 wuin ngu
HbAlc SD >1.2 f91¢g4ni1 dn17¢ hypoglycemia/
hyperglycemic crisis széﬁ’uﬁﬂmaasaﬂmﬁam
(HbA1c) szfuthmaludenvdenoms (Fasting
blood sugar) wazarlnsnawelsa (Triglyceride)
luidengendingu HbAlc SD < 1.2 aehaildedfiry
NaadRTISERU .05 (Fan15197 1)
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A15199 1 ﬁﬂwmgﬁﬂﬂﬂmﬁﬂ?ﬁLUWM’J’]‘LA“Uﬁﬂﬁ 2 ULUNRINTZAUAMULUTUIIUYDY HbA1c (n=300)

HbA1C SD<1.2

HbA1C SD>1.2

Snwazialy (n=236) (n=64) p::;lsl:e p-value
U SoUAY MUY SEAY
AULUSUSIUYD9 HbATC .80 (.25) 1.60 (.32) <.001*
(Mean, SD)
918 (U) (Mean, SD) 60.01 (10.21) 61.29 (10.42) .029%
LWANE 167 70.8 52 81.3 062°
ANTUNINEUTEH 196 83.1 55 35.2 364°
fwtiiianie (kg/m”) (Mean, SD) 25.80 (4.54) 26.26 (4.19) 167°
wosnin 23 70 29.7 20 31.3 .052°
1INNIUIOLINAU 23 166 70.3 44 68.7
sygznavesnsiulsauiiu 6.89 (1.35) 6.79 (1.44) .288°
@) (Mean + SD)
dosninuvsewminiu 5 U 72 30.5 18 28.1 066
11N 5 U 164 69.5 46 71.9
TsAsau 113°
Taiflsmsau 122 51.7 27 42.2
flsAgan 114 48.3 37 57.8
AU 25 10.6 9 14.1 282°
anglmdonaniuimn 70 29.7 16 25.0 286"
AMzLNINFouTiv 11 4.7 9 14.1 269°
15A hypoglycemia / 32 13.5 22 34.4 .005*
hyperglycemic crisis
lsailanagvasnidon 28 11.9 10 15.6 171°
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M15199 1 (519)

HbA1C SD<1.2

HbA1C SD>1.2

dnwaziiall (n=236) (n=64) p:tilsl:e p-value
11U Foaz U Touay
SgUYIS 26 11.0 3 4.7 129"
MshuLeanesed 19 8.1 3 4.7 360°
Anusuladnuuzdusa (SBP, 132.85 (9.69) 134.06 (9.73) 647°
mmHg) (Mean, SD)
AnusulainvzAanesi (DBP, 72.33 (7.01) 74.09 (7.32) 379°
mmHg) (Mean, SD)
Uszaanisiden
Metformin 188 79.7 46 71.9 .182°
Thiazolidinediones 45 19.1 18 28.1 245"
ulfonylureas 144 61.0 41 64.1 657"
Insulin 39 16.5 20 31.3 309°
Statin 145 61.4 37 57.8 349°
Clinical profile (Mean + SD)
HbAlc, % 7.25% (1.18) 8.39% (1.44) .049%
Fasting blood sugar (mg/dl) 137.53 (25.97) 152.43 (34.87) <.001*
Triglyceride (mg/dl) 133.41 (61.19) 153.34 (88.34) 031
LDL cholesterol (mg/dl) 103.41 (30.54) 111.95 (31.09) .055°
AST 26.97 (14.93) 23.90 (7.36) 277°
ALT 30.32 (16.16) 27.77 (12.52) .554°
Creatinine .87 (0.39) .86 (0.38) 423°
eGFR (mL/min/1.73m?%) 81.35 (21.49) 84.47 (28.08) .340°

*ulbaAynNaaanszay .05; a A9 Independent t-test; b A9 Chi-square test
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Jadeiiinnudunudsennuuususiuaes
HbAlc 1u&§il'aﬂisﬂw'mmu°uﬁm7'i 2

HansANwImUI Jadesuanuazdiuynng
waztaduiugunin loun dudiinanieuinnivse
Wi 23 kg/m? N7 hypoglycemia/hyperglycemic
crisis N1519e1 metformin sydUtAaluLEen
7a98m01M13 (Fasting blood sugar) haz3zeu LDL
HAuduiusiuauwUsUsiuves HbAlc ve9
I}\I:‘L'J’J‘EJLUWWJ”IH“Uﬁﬂﬁ 2 egafitfuddafisedu 05
Tneusn

ngudisl BMI > 23 kg/m? Slontaiiin
AMULUTUIIUVDY HbAlc qasﬁu 1.63 191
(Adjusted OR=1.63, 95% CI: 1.03-3.66, p=.046)
ﬁﬂuéﬁﬁm’az hypoglycemia/hyperglycemic crisis

HlonainAULUTUTIUTeI HbATc qqgﬁu 2.53 19
(Adjusted OR=2.53, 95% CI=1.10-5.83, p=.029)
n51de1 metformin HlonrainAaunysusiu
289 HbAlc anas 0.62 i1 uioiouay 38
(Adjusted OR=0.62, 95% CI=0.50-0.81, p=.025)
Qﬁﬁwé’uﬁmwaIuLﬁawé’qammmiqaﬁ‘ﬁuﬁiama
WNAAMULUIUTIUYBY HbAlc qqsﬁu 1.12 11
(Adjusted OR=1.12, 95% CI=1.06-1.23, p=.005)
LLazﬂﬁﬁﬁzﬁU LDL qqs‘ﬁuﬁiammﬁmmmLuJiiJiau
89 HbAlc getu 2.09 Wi (Adjusted OR=2.09,
95% C1=1.03-4.23, p=.042) druiulsdu loun
918 e szeznandulsaiumiu lsailauas
naoalden wagszau Triglyceride luwuminu
Fuius (Fam5197i 2)

M13199 2 Yadeidianuduiusreninuuwdsusiuves HbAlc Tugthelsaiuvueiini 2 (n=300)

s Cg‘:e Adjusted OR (95% CI) p-value
pgld .65 97 (.94-1.02) 051
LWL 1.79 1.68 (.72-3.95) 234
futiinanie annivsewinnu 23 (kg/m?) 1.79 1.63 (1.03-3.66) .046*
szozhandulsauimanu innan 5 ¥ 1.15 1.08 (41-2.88) 876
15A hypoglycemia /hyperglycemic crisis ~ 2.59 2.53 (1.10-5.83) .029*
lsailauazvasndon 1.38 1.22 (28-2.11) 113
Metformin .65 0.62 (.50-0.81) .025%
Fasting blood sugar (mg/dl) 1.01 1.12 (1.06-1.23) .005%
Triglyceride (mg/dl) 1.05 1.01 (0.98-1.04) .079
LDL cholesterol (mg/dl) 1.74 2.09 (1.03-4.23) .042%

*hiva Ay adaiszay 0.05
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ANLALTUSTEIeANLLUSUT WYY HbAle
Auagunsndeulugilelsaiuimiuyiian 2
NANNSANWINUIN ANULUSUTILYE9 HbATc ANy

crisis (r=.450, p=.021) agraltlydrAgyn1eaiia
#sEiu .05 nadfe fUlendauudsusiuves
HbAlc g9 fuunliauinn1ig hypoglycemia/

[YR-Y)

Fuwusiunnig hypoglycemia/hyperglycemic

hyperglycemic crisis gsUunulumig (73915199 3)

M13199 3 AHFEITUSTEVINANULUTUTINYEY HbATe Auntizunsndauludihelsaiunmnuiinil 2

(n=300)
nMzUNSNgau n Mean (SD)  a@uduwus (r) (95%CI) p-value

AT 34 1.28 (.48) 196 (.080-.308) 122
Amgladennuininu 86 1.20 (.46) .094 (-.021-.212) 130
ANTUNINFOUTIIN 20 1.12 (.44) .040 (-.082, .161) 518
A hypoglycemia/ 54 1.39 (.52) 450 (.351-542) .021%
hyperglycemic crisis

lsamilalazvaoniden 38 1.26 (47) 138 (.037-.255) 065

Ao o W

*Tlgangadanseau .05

2AUTIUNANITIVY
1. nnsanudadefidauduiusiv
AMULUSUTINYEY HbATc luguaslsauimviu
¥ilaf 2 iansfinymuh Jadesudnuarduyana
waztadusnugunin loun dutiinanisuinnivse
WA 23 kg/m? N hypoglycemia/hyperglycemic
crisis n3l9e1 metformin szdutaaluden
15899n91913 (Fasting blood sugar) uazszau LDL
fanudmiusiuanuulsuTiuves HbAlc veiUae
wueiiedl 2 egediedfaiiseiu .05 g
annsneiuTeusasadesdl
futlinanguInNIsawinau 23 kg/m?
flomaiineuuususiuves HbAle qasﬁu 1.63h
feorafunszanvimniundesiuiinay

\WNevesiunesededuau (insulin resistance)
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LavAARUNAveILATURATY daalriszsutina
IuLﬁamﬁumumﬂ%umnmimauauawiaﬁwgéu
Alsiminaue aonadosfuauidendnuvigiae
wavuaied 2 luusznadasiea Taenudi

£ § v

AULUSUSIUYBY HbAlc HAudunusiu

Y

A13¢ BMI > 30 (OR=2.4) wagn1sie1duegay
(OR=4.2) ag13iuudAny wansliiiuingUieid
a o ¥ a |
15,08 ULUAITEAULINNAbULADADENININ
fenuentunmseuaNsRunmalineg avvioud
M3vhauredugauiunnses msldeliaiae

& ) a Y A
n3an1sUsunghnssuguaInfdalaiieane
(Akselrod et al., 2021)

A13% hypoglycemia/hyperglycemic
crisis AlanafinAuwlsusiuves HbAlc ey
2.53 wh vistiorailumsegUieiv@nyniziniasm
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yiegadsunduindsuuuunisaunussduiina
Fliadnaws n1sldeldasd wienisnevaues
sodugAuiiuusru shlisedunglaatuasedng
s lunsazdianan dawaliinn HbAlc Huniu
1NTY FonAdBIRUNITHYRS Sartore, Ragazzi,
Caprino, and Lapolla (2023) wua1auuususiu
989A1 HbAlc Nansenufan1IzunIngdauves
szuuvaendonianludUisiumanu wliuuwims
Y89 Sartore ﬁazijuﬁulﬂ‘ﬁlmw Microvascular
LAnEN1sAIINNTAIUANALLATETVRITERY
damaavanludenduiadedrdgylunisan
audesionzunsndeutiu deuaunsavens
Aulugnisdesiun1ig hypoglycemia/hyper-
glycemic crisis Tife Fefunisanaanudiumnu
wazfnwsvauinmaazanluidenliadane
fanuddgsanisannnzunsndouluszezen
n151d81 metformin fAUEUNUS
Aun1sanAuLUsusIuees HbAlc 1 0.62
wiodeuay 38 aenmdesfuanitefidnyinaves
g15uUsEMUSnwIUvUReAT HbAlc Tursiede
Tungufdivsugd wudn a15ld metformin
duiusiunisanal HbAlc lnesiuegedtodingy
adfuayululufiemadirtuiniloniseueuszsu
dhanartu AnuwUsUsIuves HbAle Afluwaldy
anasn1uluaie (Fang et al., 2022)
wmﬁwmaiuLﬁawé’aammmiqa
(Fasting blood sugar) ULags¥su LDL g4 llana
WNRAMULUTUTIUVDY HbAlC qﬂé‘ﬁu 1.12 W1 uay
2.09 111 ﬁgq{‘:maaLﬂmwmsmwﬁwmﬂmﬁamqa
ag1enaiiesuaranuinunivedladuluben
azvioufanviunuedduiliauna Tedwmasie
nsarvauszdunglaaldaeiilidonn avae
hyperglycemia 303auazszsu LDL, g9919v iR

oxidative stress uarnmsdniaulusziuimad i
anudssdonuiumutesseiutnaluien
FEWIN9T96N4 4 dsmaliian HbAlc Innnuidsusiu
1Nty denndesiuaudss wui nauiieded
ANULUTUTINYEY HbALC g4 dndlAmavessediu
lughiludon (W LDL waglasndwelsrigs vasei
HDL #1) waedlen wé’mfwma’LuLﬁawé’qammmiqq
(Fasting blood sugar) LQSBQ\‘IH’JIW dlewleudu
mjuﬁﬁmmwiﬂsaumm HbAlc #1 (Akselrod
et al., 2021) wanslifiuinanunlsusiuues
HbAlc dnfinTiuiuaulidaunavesuniueddy
wazluuTunvesUsewmelng uresgnsdy fuwnu
(2567) sreauihnsauagtisiumnulutagiud

Snwazn1sAnmudaLloaziduss Ul @enndaq

1%
v a = aad

fufirnevesnanisinenafefigdn N13AUAY
s¥fu LDL-cholesterol uazszduiimaluden
“H40M81M15ge (Fasting blood sugar) AIUANY
Msadumnuseowssnisquagitan Wuldeuls
dAglunisana1ullsUsiuees HbAlc Lazan
Audssenrunsndeuluszezen

2. IINANYIAIIUFUNUSTE U191
wUsUsIuves HbAlce funnsunsndoulugiae
Tsmuwinuaiind 2 sansanwnudn AusUsUTIu
¥99 HbA1c fnudunusiun1ig hypoglycemia/
hyperglycemic crisis og13fitfuddayfiseiu .05
wedorafumsesziuinmaludoniitunaunn
agvioufenismuaunglaailiasiiaue Falug
mmL?iawiamfmfwmaﬁm‘%aqﬂLaauwﬁuLﬁmfu
A0AAARINUIUYDY Akselrod et al. (2021)
ﬁﬁwamujwﬁﬂwﬁﬁm HbAlc funiugaduualiy
WIgyn1zhiaie saumaIuedTuuINnI Lay
danAanIiuteajUved Sartore et al. (2023)
figinmuudsusiures HbAle Lﬂuﬁaﬂa%ﬁﬁm
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