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Abstract

Preparation before receiving anesthesia help patients gain knowledge and
understanding, change their behavior, and cooperate in treatment to reduce anxiety
and increase knowledge in patient behavior. The objective is to study the results of
preparation before receiving general anesthesia in patients undergoing coronary artery bypass
graft (CABG) surgery on anxiety levels and knowledge levels in behavior. The sample group
consisted of 70 patients who underwent CABG surgery or CABG combined with other
procedures and received general anesthesia at the Central Chest Institute of Thailand. Data
were collected between April and July 2024. Purposive sampling was selected according to
the specified criteria and divided into a control group of 35 patients and an experimental
group of 35 patients. The research instruments included an anxiety assessment form,
a knowledge measure of behavior before receiving general anesthesia with a reliability of 0.8.
The experimental group was prepared with a teaching plan, a flip chart, and a pamphlet on
behavior before receiving general anesthesia in CABG surgery developed by the researcher
based on the self-adjustment concept of Leventhal & Johnson and the anxiety concept of
Spielberger et al. and reviewed by 5 qualified persons. The control group received regular
nursing care. Data were analyzed using a ready-made program. Using percentage statistics and
Mann-Whitney U test

The study results post-experiment, the anxiety level of the experimental group tended
to decrease, but was not statistically significantly different from control groups (p = .052).
As for the knowledge level of behavior before general anesthesia for coronary artery bypass
graft surgery, it was found that the experimental group had a higher level of knowledge of
behavior before general anesthesia than before the experiment and was statistically
significantly higher than the control groups. (p <.001)

Conclusions Providing preoperative information before undergoing general anesthesia
for coronary artery bypass graft surgery can enhance patients' knowledge and

Behavior before receiving general anesthesia for coronary artery bypass graft surgery.

Corresponding Author: Atipa Meeseng E-mail: atipakamo726@gmail.com

Keywords: preparation, general anesthesia, coronary artery bypass graft, anxiety
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wlanwilvelne 5173 wundnd aalnwd Beuanidn uasemsmssn fxlium @ venefgo nales, 2561
fiAnAudesiu wiiu 85 Uszneusetemauuuunsaaeusienssiua 18 4o iudnamisuan
9 90 wasdaA1INIUNIIAU 9 1o wiag suaaﬂwmmmamﬂummwmmﬁvmmm (rating scale)
4 szav Ao lWdnae sanU1nanidee idneouthan way $Anunfian eziuusINdaun
agfluae 20 - 80 AzUUY nausinslrsuudoram sl

Fomnuiuansmnuidnmaay Fomnuiluansauidnmiauan

1nitgn AZWUY 4 wnilan AZWUL 1
ABUYI9UN AZLULY 3 ABUUIIUN AZIUY 2
fidntoy pzuul 2 fdnvdes AZLUL 3
Lyidiiae AZLUY 1 hiflee AT 4
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naeiNTHUANAAZLIY il
AZLULBETENING 20 - 40 AZLUY  MNEDa ANWIRNAIave Ny TEa U
AZLUUBETENIN 41 - 60 AZLUY  WUNED ANUIANAIaYMINTysEauUIUNaNg

% G

AZLUNBYTENIN 61 - 80 AZLUL PUED AU INNNIIRVULE X

dauil 3 wuuTaauglunsujdadavesiaenoulaiunisse Fumuaniil on i
smademaondeniila Wuuuaeunuiigifeadunnmsmumussanssy fdnuusdudemo
LUUATIREBUTIINSE U 10 7o Ussnousedanuifeniu msufoRcmneu vnsuasvdamsssiummsdan
s ameiiesindiavimademaeadenidla neugnlsi 1 Azwuu AUl 0 Az 59 0 - 10 AzULY
Fanmurinisulananzuuy wespiuasuuuBana 3 seu fail

ATUULBYIENING 0 - 5 Azuuy  vee Anw3n1su TR sysUsh
AZLUNBETENIN 6 - 7 AUl el anuimsuumsyauliunas
AYLULBYTEVIN 8 - 10 Azuul  vnelle AnugnsufuRdITeauge

2. w3aaiiafildlun1s3de wuseandu 3 dau fe

daudi 1 wnunsaeu Seq mam?aummw%’auﬂ'aulé’%’umiszﬁ’ummiﬁﬂLLUUV"]"’Ji'NmEJ
Tunsehsiavimademasnden

daufi 2 wunmndn ﬁaamim'%Emmmw%’amﬁaulé’%’umsizﬁ’ummiﬁﬂLLUU“V"]"’Ji'NmEJ
Tunsehdiavimademasndeniile

daudl 3 wiuiumsUUAS Ul unssziuAnuiEnuuurisamelumsindarimades
nasaldeaniila wiad QR code WNUNULAE QR code ATWWEN

Wﬁumm?aqz‘jaimg’jﬁ’ﬂ TaglduulrAann1susunuLesrns Leventhal & Johnson®
wazhnAnieuainninavesdludiuesines wazanz®

msm’aﬁ)aauqmm‘mmLfﬁ:mﬁa

mmmemmﬁam (content validity index: CVI) 1A aslanIunIsRIsAULAZATIEEY
A AR esmsaILil av1 AuAToUARY AIINgaNvoul o 1 Taevissamad 5 viu
U5¥nounde ugunnggnisaandinudasnssy 1 vy UWSLLW%EjBELG‘ﬁIHQ%WQﬁWU?Jﬁ'@@ 11U
Ny WREUFURNUAUIFYD 2 vinu neruiasuulddeuasiaiuinisneiuia 1 v laguuuduiin
foyavhlu uuuinanuinninadnavasndsy wwuinnmwinsufoasneulssunisssfumiuidn
wuuiasesmelunisindnrimadsmasnidoniala wnunisaeu anndn uazwsuiu S CVI
windv 0.9, 0.8, 0.8, 1.0, 1.0 uag 1.0 #3deumwuuinanudaniiavuzingdey wuuinnius
TunsufoRdmsnanuismssmuden nmwiilduasusuusudladeuiosudalunaassld
(try out) quUﬁ;:‘L'JUﬁﬁaulﬁ%JUﬂﬂiizﬁJUﬂ’J’lmiﬁﬂLLUUV]IJ’Jil’NﬂWEJLﬁE)B\IIW faviademasndeniale
ffldnunwadwadatUnguUssrnsTiasAnmd oy 15 e (Bums & Grove, 2009 8luvenaifisas nailss, 2561)
IgAaandiesduusyansuearnasonuiawintu 0.72 way 0.90

! o 1
U3zUNTHALNANAIDYY
N 1 1 1
Uszrns Ae fUendniunmsiwavinalsmaendemiila viselUesdavinmalsmeendeniila
SfuinansdukaylaTunssEiuaNUFANLUUINET NG SEnTIURBUNWIEY - NINYIAN 2567
nauiegn fie gUieiiidriunisedarimalemasniianiiala viedUlenidaiimades
MoARBANITINAUTNN158Y wagldsun1sIeiuANIANKUUNITINTY ATIAUUIANGNFATRENS
181 Unn131981U1INAABY (statistic power table) AuruASILIANAGDU (power of test) Wiy .95
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AmunsedutedRyn19adan o = .05 vuindndwa (effect size) Wity 0.8 Tdvunagete 70 e
ennguiogauuuinzas lnefinasinisdadennduinedne fedl
inclusion criteria
1. iugftheidniumssindinuuylsissaou (elective case)
2. lifianzunsndeuidodiiniesngail 16un ECMO, 1ABP
3. amnsatiemdenuiedlduasdoasnnuwineld
exclusion criteria
fthodumssigag,
wanguiegadu 2 ngu ldunnguildsuniswerurauuund 35 918 uagngulddu
wuuMseR BANIm B A UMINeTUIALUUUNG 35 518 Taedug (matched pairs) e umsenuas
fudsunsndou wasifiolinguiegsianguaiuguuasngunaassdailndidsstuliuiniian
Tnefiansandauus e1g™?ves 2 ngusnefulsiiiy 5 9 TneffideduiunsBuivdeyavdaiunsfiasan
YBIARILNIIUNMITIEETINTITe Buivdeyalungumunuileiud 17 wweu 2567 suasuiadudeya
Tunguneasaitetestunisuaniuasudeyaszuinangusietsuaz dudaszaindu WWszezian
Tunsifivdoya 4 Weu

2385554

meidetiunmsfinsanduBessmadennaugnsunstesmmside antulsansen
rowhmsiiudeyaangiae ousfAnaenats COA No. 019/2567 eenlsf s Sufl 25 fiurau 2567
wazldsuougalisuiunmsifeangsiuensandulseanssen §ideldivindanivesngusegng
Tnofin13d wastnnusgasd 35n1sdnduniside Uselowd wazanudoeszduidndos
Mntulddniunisvearudusevataslanisdisaulasenisideninnguiiegia asmnededo
wanspudugeusgrnduatsdnvaldnwslaglidnisvedu wazdnauenanisideluninsa
Tnonguiiegefiansneuiuvieufiasnadinsinisvanunsasenanaiuidodelafls Tnefides
wiamra warlifnadenssnwmeiunaluadsdudedile

nsusIvTINdays

1. nungauiog1e ks G uas eSuneTagUsrasd malde 38 msduiun1side Ysslend
wavrdsdonlisudalomalidnaumeasBenes wiinau WannsBusesdnsumaidesemnuaiash

2. mytingtheendn Wevihuuuyssidiunudlunisufomneuvas uasndsidavitmades
vaemidoniila wagiuuuiamadaninasazmdyioudsunisiianeunsmeass (8 eue
a"smﬁwmmﬁig%iw%aﬂﬂwsjW“f@ NOUNIAA 3 - 5 1) (pretest)

3. ideyand1ug lun1sufuas Uignauvue wasnddauuuunilunguaiuay
wazesungIan1sUURMm ngldununisaeu urunnndn uazuiuiulungunaaes

4. myUszfiunnugTunsuf vadeUaenou v wesvdsindevinad savasnd enviala
wuinmnsinndnavasindyieutifunsiiavdmsnnaes GuiboudUasnouinda 1 Suiivervae)
(posttest)

5. amasuANATUwteasaya wdniroyaildtmunlulinseiads uwans warseau
HAN1TIT8lAEN NI
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n1sATeidaya

1. Foyaluliadadmssann Tunsuanuasennud Wudinu Sesas Aneds dudssuunasgy
AAgaLazANgEn

2. Wisuiisuazuuuedsnuinninavnzndyvesiisiiiidaimademasnidentila
flFsumssziuamuiAniuuriiume seinngumuesaznguviaaes agltadi Mann Whitney U Test

3. Wisuiflsuazuuuadsauilunsuiadneulssumsssiuamnudnuuuiisianie
derdnvihmadsmvaeaideniala serinanguaunuaznguviaaes Ingliadia Mann Whitney U Test

HaN13Anen
MTEATITN oA NWINAI NS UBIM TS BuANUNT BN aulA S UNMTTEiUANN3 FNIUUN T 19N
TudUherndnimadeswasndeniiladenuinnia asunan1sidelanadl

dauil 1 dayanaluvasngunaaauazngualunu
A13197 1 kanTIuILLaY SRUaTURINGLVIRaRIwAYNENAIUANIWUNANTaYaT Y

N NaNNAADY (n=35) NaNAIUAN (n=35)
AU - > . — p-value
31U Fouay IUIU Jouay
LA 615
U418 24 68.5 22 62.8
N 11 31.4 13 37.1
a1y (V) 1.00
1peni1 60 U 7 20.0 7 20.0
NNIINIBNAY 60 U 28 80.0 28 80.0
mean=68.37+8.83 mean=67.86+8.89
SZAUNNSANEN 101
fNIUSyyn3 32 91.4 27 77.1
YS9 3/geaninuSeyeng 3 8.6 8 22.9
A0UNINEANTE 607
lan vne/me3nv/wentiueg 12 34.3 10 28.6
A 23 65.7 25 71.4
1IN 621
UsznaunTn 23 65.7 21 60.0
HE9918/31997U 12 34.3 14 40.0
Uszaunsallunisinnn 151
laiiay 14 40.0 20 57.1
bAE 21 60.0 15 42.9
Uszaunisalnsauenaau 803
laiiae 22 62.9 23 65.7

LA 13 37.1 12 34.3
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NPT 1 U ﬂfjm”';asjNvgfaﬂajumaaquazﬂdumuaua"mimgLfJuLWﬂémsJ [ERGH RN
wey Yopay 68.5 waznguAIuAY Soax 62.8 gisiaenaulndiAesty fo ndunaneteeads
68.37 T (S.D. + 8.83) wagngumuaueyds 67.86 U (S.D. = 8.89) seAumsAnuidnlngdinii
UTey1ns naunnaed Seuar 91.4 uagnauAdIuAN Seuar 77.1 anunnausadiulvgy ¢
Tnonguvnnass fosay 65.7 waznqualuay fosay 71.4 sisassnguaaulvgusznauerdn
lnenquvAasUsenaue I Seuas 65.7 warnaualuANUIENoueITN Sauar 60.0 Useaunisal
lunssndanudn nguveaesdulvg wedvszaunisalnislunisinda Seear 60 wavnguAIuAy
wedUszaunsallunisiidn Sevay 57.1 uavUszaunsainsauenaay naunaassdulvaldned
Usgaunsalnsauenaay Seuaz 62.9 waznguaiuandulvgluinelvssaunsalnsaueaau
Yovag 65.7 Wevmnneiemnuwnndsdayanaludadunudn Heaesnguidnuaslndidsaiu
Tnodoyanald ldun e 01g seAUNSANYT @aatunmausa o1dw Uszaunisailuniswiada
wazUszaunsalmsaueaauliiinuuanswiuegsidediAgniada (p= 615, 1.00, .101, .607,
810, .151 uay .803 ANuE9U)

dauil 2 sevauIanivavesUlenaulasunisseiuaduidnuuunisianieglugUaeeindn
198918 aataaniala5EnI1eNa UNAABILASNENAIUAN WUIT NAUNARBILALNGUAIUAY
drulngiininninaluseAuuiunans MINDULATUAINITNAGDY AIAITINT 2

A1519% 2 LLamai’mauuaz%’aﬁlazsuaq@’ﬂ’;8@?’1LLuﬂmmzﬁumm‘imﬁ’madauuawé’qmswmam

. e naunAaas (n=35) NquAUAYN (n=35)
FEAUANINNNGIA X . " .
AU Jouay AU LG E
AdUNIINAADY
TEAUEN 2 5.7 2 5.7
JeAUUIUNAS 30 85.7 30 85.7
S¥AULDY 3 8.6 3 8.6
NAINIINAADY
JEAUE 2 5.7 0 0.0
seAuUIUNAS 31 88.6 34 97.1
S¥AUlDY 2 5.7 1 2.9

IINENTNA 2 WU ADUNINARDY STAUAIIIANAIAVBINGUNAGDY waznguAIuANEUlvg
agluseAvUIuNaTe Windu Tosag 85.7 LATNINITNARBY TEAUAINTANAIIAVBINGUNARDS
waznauasuAudulng egluseAuuiunans Sevay 88.6 way Sewar 97.1
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duil 3 seavanuilunisufdasinaulasunisseiuanuidnuuunisienemeitdaimiades
1a0ALaaAI A IENINNGUNARDILAZNFNAIUAN

A13197 3 LanedIuLaeSauazves Uteduunauseauaustun1sujuRdineulasunissedu
ANNFANRUUTIITINEBNFRYIIMIBTEaaanLa0nTa N ULAT NAINTNAADY

. y naunAaas (n=35) NJuAUAYN (n=35)
FTAUAINNS s " . "
U Jouay U Jouay

A9UNITNARDY
TEAUE 2 5.7 1 2.9
seauUIuNaNg 16 45.7 11 31.4
s¥AUlloy 17 48.6 23 65.7
NAINIINAADY
FEAUES 34 97.1 34 97.1
seauUIuNaNg 1 2.9 0 0.0
s¥AUloY 0 0.0 1 2.9

9111597 3 WU AeumINeaes seduaNilunsUfTAneuldfunsTEiuALTAn
wuuhssmeiierdaimadomasmideniilavesngunnasseglusziuiios Jovas 48.6 50909
AaszaudIuna1s Jegar 45.7 dunguaiuauseauaIuslunsufuRdineulanisseiunnusdn
aglusysiutlas Jogay 65.7 seaanfAesEAUUIUNANN TR8AE 31.4 UATNAINITNARDY TEAUAINS
lumsudRdmneulasunsseiuanuidnvesngunaass uazngumiuay egluseugs Seuas 97.1

gauil 4 man1siFeuliisusziuanuianiaa uazszauaruilunisufiafaneuldsunissziu

anudanuuuinihsmeluUagrindariinademaeadaniilassnitangunaassuaznguaiugy
WU imﬁ’ummimﬂﬁaaaﬁgﬂﬁauuawé’amsmaaﬂajﬁmmLmﬂ@iwaﬁuaéwqﬁﬁaﬁﬁmmﬂaaa

(p = .052) dwiusziuanuilumsufuadaneulsiunisseiuanuddnuuuiaiiesnieiiionde

[

el emeendesialRnsumveaesssm ngunassaeng uasuAulidia s iued 1elited Ay

o

N@dA (p = .307) dUNSINITNAADILANULANANAUDYNLTEFIAYNIEDR (p <.001) AIR13197 4

A15197 4 NMSWTEUIBUTEAUAMNTIANAIIR LazTeauAINs lunsUfdRfvesiUienaulasu
n13seduAugdanuuuniasianelul dlesiidaiimiad ganasaieniilasendig

NANNARITIUNFUAIUAL
fauds mean rank sum of ranks z p
A1UIANAIA
NBUNISNAADY -0212 832
NANNAADA 34.99 1224.50
NGUAIUAN 36.01 1260.50
NAINIINARD -1.943 052
NANNARDI 30.81 1078.50
NANAIUAL 40.19 1406.50
A3 TUNSURURRA
NAUNISNARDY -1.022 307
NAUNARDI 33.11 1159.00

NAUAIUAY 37.89 1326.00

11
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A15°99 4 MsSeuiisuseauaadnning kagseauauslun1suuadivesdienoulasu
n13seduAus danwuunisemelufUaesdnvitmad savaeadeniilasening
NANNARBINUNGUAIUAN (MB)

fiauus mean rank sum of ranks z p
NAINITNAADY -4.675 <.001*%
NGNNARDY 46.26 1619.00
NANAIUAL 24.74 866.00
* p< 0.05

211397 4 wudn sERuanEInnAnaneuLagndanisaaedlungunaasuaznguAIUAL
LidauunndeiuegadifedAyneadia (p = .832 uay .052 Mmudiy) seauauslun1suf] R
shneuldunissziunnudinuuuinienie Weshdrihmademvasadenilanounmaaessyning
nauveaptavngumuadlilauuandeiueg 1T ud1AyNn1Eia (p = .307) @unain1svaaed
FEMININGUNARBLaENENAIUANTAULANG a1 liTed 1 Ayn1eadia (p <.001) lngngunnass
fiazuuunuslunsuUadigeandingualuau (mean rank= 46.26 uag 24.74 Auadiu)

30l

NnMsAnwmadnsveInnAssANunFeudeuldiuMITE FumNFAnuUUTselugtae
rdinThmadesmanaidoniiladermiuinnina Sdedunuiiddynmuinguszasd il

1. szfuanudnndnavesUieneuldsunissziuanuddnuuuiasrenislug Uaesndn
yhmadomvaonideniilaneu uasndsnmeasssenintangunaasiiaznguniualifinuuaneis
AuogldvdAgyn1aia Imaﬂﬁjwmamﬁigé’umm?mﬂﬁ’aaa‘mé’qmwmaaw’f’mdmﬁjqum
(mean rank=30.81)

NaNTITENUI seiuAEInninavesUisnsuldiunisseiuanuidnuuuiigienie
TugfUnesindevimadswvaenidesidlailld S unsinseumundeslunguveass uasilésunsmeiua
wuutnalunguatvauldunndstueensldiitoddymieads dafunmaefeuanundeslidwals
Amwinndnaaesnguanaiy s1ailosnanandulsansiseniinsasugudnuigUienousinda
e mihdivedUieinsgIdviminisufoasnousinda dnmsdeuainavanvisdndeunisdisa
wu dagunnd nnenmiln werunaresindn Wudu sudsmsuansisserinayana Jadeenuide
fvinliUnsusauBuifiassuiseazideafisatunissefuauidn drunguaruauinzuuuiade
arwinniaagadundinmslinismeniawuulnd o1adesainduasunsauieadanfnadfiui
mnmslssuteoyafissnniu widlelinrsiazuuuaisaidentnanui Aedeasuuuanidnntog
TundumeasvdansmaaesiiAadsrnuinninaanas daduteysaiuayuliiuinnssieumumion
FUaeneulssunissefuanuidnuuuiagsnelugvaeindaimadsmasnidonialaiiuuali
Thenuinndnaanas esainnislideyamdsuanumieudunmalusivomenunalunslvideya
Tngldndnnslideyaiigndesmsetuainueis wanidudeyaisndudmsuduainiAeatunissnm
vemsrdafiagleisu Wetaeliitredmmiemudilaneniumssnywiomsnsiasingeg legndesdnau
Usianaunguasavinbiufisenavauemisniuialaanas wu anuidanina Anuduvan
wazANuYndnsIuanas Wudu® deUssamvesnslideyawieummmien nslvidoyawseumiumien
fvaneviin doyaudazeiadnaliUisarunsomunuauiadluaniunisaififad uldunnsnadu
warnan1TIdsdatuayuuaAnanuinndnadoaniunisaives Spielberger (1966)'2 uazngui
USunuLewas Leventhal & Johnson (1983)® iledvaedimsudayaniunisalnsindnagsinliin
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rAnnAnadsiiduinseduliAnmsuiui uasaemeuaussemsumandeya oasanudla
Tumanisalf gy Tasn1sudannumuievesaniunsaluaziansanuuinidlunisnevauos
Fungfnssuuazensunl vlviyaraansnsadaduladenisndyfuaniunisaiineg 1 dafumslideya
mswsBuAUNSaNioun1sHIAn Judunisnevaussaufeinisvesiieilugnisidyaniunisel
fignifeamsnzan slfanuiizeinsnevauesodaimeorsuaflusamenazananuinninald
Famrdantaaiduanueion inananuiuasasadsvasyanagnanais Tasdefianatudy
913893m3801ANINMTIINBWRANSalaIm AnWiandnariliussaniamlunisnevaues
AUABINITVRIUAARANAT UTANAEEABNTATIFUNUTAINTENINUARANITHIAIUS 08198l
wuuusuazdeligdaesfianuyanudila 1iansusudsunginssunazyinliiAnninusauile
nsquasnw Tngldndnnnslideyatinsedumiudusiaassndudmivdiae weldulenden
fozmdnldetaiuszansain wazvildfvasiAnuuuununuianudlafigndes villiyana
AnAudndn anunsaniuaumsn1saifinnaLns ed sl dawaliannuinndnaanas®
mswisurnameudumstideyainssiummuduais uasdndudmsuivae Wud deyaifeniuisns
Yoyaiivavenanuidn doyaifetuduuzii AsimsuFoR uasmsdayanzanaw Taeldnsaey
seyaraileliitenieuiiozdnylfessiiussansam faanuillideyanidudndru lifidessuniu
vl Uaeilanslunissudeya iudedfsimiannaniui o3 wazdrassaniunisaliaiiouass
Paelsideyaiinnudniou asslunsan and9e vilivaefauuuununiuianudilaiigndes
ﬁ?fqLﬁuimqa%’wmmimmLﬁﬁiﬁ]ﬁ]’lﬂmiiﬁ%’wﬁaga wazausauUanIunEnesod i n1dundey
ogl¥ogr9gndes viliUaeifinauidnitamnsamuauaniunisaliinnaiuvsod sfiddandsy
#3sdanalsimnianinaanas™ nanmsideluadiliaenndestuamuidefiimm 1 fosnn
9336t fAdevhnmsnelufinelsaasndenilarindondenanidnimadsmaonidonala
Junnsidalngifigsendudouniinisiidnd u 4 sdanansemusiesnanienardnlavesiiae
fiogluszminesesumsingn uhzideinmssnulaensidadumadenfidigalunissneilse

(% IS

waﬁ%’uidﬂﬁmmL?{mqﬂumsvﬁw%’umimﬁmﬁﬂa §m7?amiizﬁ’ummiﬁﬂLﬁuﬁmm'}imﬁaw
fflanudsags fUasdaindanundrarmiuasiauinninagusiezld Sudeyanisufuadm
AR5 T v 33 Tefiundulngvinns@nunlugUaedlesunisssfuauddn
wuuassmeiiordnlsailuldlelsailauasnasaidon uagnsiduiddediiavesnisfng
fio Minseadlefidunuutsuifiuamniandanaill Allldldiemziuiuisindnila udeeslsfn
fAdefnu wiedetldsunahlUfesumsvans Woseiidoraniieussdu wenzauasdienalags

2. sefuawlumsufdadneuldsunisssiuanuidnuuuisameiiesindaimades
waaadeniila naun1ImMAaITENIINgunaaekasnquauAtliiauwandeiusgsivedAny
ysadi iesannanisidenuin fuiengumeassdinulng/liinefiuszaunisallunisse fuanudan
Yowar 62.9 uaznauamuauadlngliiieiiuszaumsallunisssiuauidn fevay 65.7 Fsnsendn
vimadeaasaideniladunisirdalug duisazldsunsssivanuidndenitda mnguae
lilnesuvs olifiuszaunsalif paduimn msaliignau Adeundyvsoliduasyaraziuinie
wanumnewgnisaiiy Taglifluuwuaudanudlaiigndes daundsnismaaesssvinangy
ynaBILaznaNAIUANNUIT seiummdlunmsuftRdneulsfunissziuanuidnuuumisemeiile
ndavimad saasaidonlalungunaasindsldsunisisuanuneugeniinguauny
fildsunisneruasuuniiannuuansnatuegsfieddymeadffisedu p <.001 81anaaben
deyanawdgiumgnsaifignaulagliinefuszaunisaiiu viedumgnsaiilnadluduae
yeUsvauinneu yarazsuiuseutannuvnemnnsaiulaelifwuuuued anudHlafigndes
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vl A meuaL e sIaifiTuLss TiuA msinndna mnduuin uaglumenssiud
mnyaratuszaunsal viesusifentumnnisaifignaumerosszautiu yeraasiouuuinua g
anuilafignieslinnmsudannaumneesdeyasiiliidnin aunsamuaumnnisaiiignauls
wazmuAuUA A neuamIiue saiiAATULE® muwAedindan mslideyauazaimg
uAgUhsanlassaisanuanudilediliainussaunsaifiiiumn feanslideyamiounnunden
fodnduasmmilaiivelifasAauvuununiud anudilailiAeauasod assdgtym
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Abstract

This qualitative study aims to explore the experiences of stroke patients after inpatient
stroke intermediate care rehabilitation at Chiang Mai Neurological Hospital. The participants
were 10 stroke patients who received inpatient intermediate care rehabilitation at the hospital
between August and October 2023. Phenomenological research was applied in this study.
Data were collected through in-depth interviews based on research questions developed

by the researchers and approved by experts. The data were analyzed using content analysis.
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The results revealed three key themes: (1) Experience in inpatient stroke intermediate
care rehabilitation: Reasons for receiving services for continued treatment under their
healthcare scheme, received recommendations from previous patients, and the availability of
qualified personnel, facilities, and advanced technologies. Key-informants received physical
therapy, occupational therapy and some patients received robotic assisted gait training as part
of their rehabilitation. (2) Problems and barriers: Lack of caregivers, which limited their
opportunities for receiving care, disrupted service continuity due to weekends and holidays,
and a lack of understanding about stroke. (3) Service needs: Key-informants expressed a desire
for more intensive rehabilitation, rehabilitation services on weekends, supportive equipment
for rehabilitation, and more information about stroke. The findings of this study can inform
the development of more effective and efficient intermediate care rehabilitation services for

stroke patients, helping to enhance both the quality and outcomes of care.

Corresponding Author: Panida Yotnak E-mail: panidac894@gmail.com

Keywords: Stroke patient, Intermediate care, Qualitative research
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Abstract

Introduction: Oral diseases affect over 3.5 billion people worldwide, impacting physical,
emotional, and economic well-being. Smart toothbrushes are an innovative solution addressing
the limitations of traditional manual and electric toothbrushes by offering real-time feedback,
mobile application connectivity, and personalized oral health care. These features help improve
oral hygiene across different population groups.

Objective: To examine the development and effectiveness of smart toothbrushes in promoting
oral health, with a focus on their impact on diverse populations, technological features, benefits
in plague removal and gum care, as well as challenges, this review synthesizes existing research
to present a concise overview of smart toothbrushes, their current capabilities, and their future
potential in advancing oral hygiene.

Methods: This study conducted a systematic literature review, analyzing the development,
application, and effectiveness of smart toothbrushes. Peer-reviewed research (2000-2024) was
selected from PubMed, Scopus, and Google Scholar using search terms such as “smart
toothbrush” and “oral health technology.” Studies focused on oral health outcomes in diverse
populations, while non-English and non-scientific articles were excluded.

Results: Smart toothbrushes improve brushing techniques, reduce plaque, and help prevent
gum diseases. They utilize artificial intelligence (Al) technologies such as real-time feedback and
machine learning algorithms, enhancing brushing efficiency and increasing plaque removal rates
by up to 87% compared to traditional toothbrushes. Interactive tools, including augmented
reality (AR) and gamification (e.g., Brush Monster), promote oral hygiene behaviors in children
and individuals with intellectual disabilities, allowing for greater independence and reducing
caregiver burden. Bluetooth connectivity and app-based data tracking enable personalized oral
health care, especially benefiting individuals with cognitive impairments and chronic conditions
like Type 2 diabetes. Additionally, smart toothbrushes improve the cleaning of oral prosthetics
for edentulous patients and support gum health while aiding glycemic control in diabetic
patients. However, challenges such as high costs and privacy concerns remain obstacles that
need to be addressed, emphasizing the need for sustainable innovation and equitable access.
Conclusion: Smart toothbrushes are an innovation that enhances oral health care and improves

the quality of life for different population groups. Integrating this technology with scientific
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advancements and supportive policies can drive accessibility, sustainability, and equitable
oral health care.
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Introduction

Oral health problems remain a significant global burden, affecting approximately 3.5
billion people worldwide. Common conditions such as untreated dental caries, periodontal
disease, tooth loss (edentulism), and oral cancers not only impact physical health but also
emotional well-being, and overall quality of life. Nearly 2.4 billion people suffer from cavities
in their permanent teeth, while over a billion experience severe gum disease, contributing to
pain, infection, and potential tooth loss™”. The World Health Organization (WHO) reports that
the prevalence of oral diseases has increased by more than 50% between 1990 and 2019,
outpacing population growth and highlighting the inadequacy of current preventive measures®.

The burden of oral diseases disproportionately affects low- and middle-income
countries, where three out of four cases occur. Socioeconomic disparities, lack of education,
and limited access to dental care exacerbate the issue. In many marginalized communities,
particularly in rural areas, oral healthcare remains difficult to access due to the concentration
of dental services in urban centers and the exclusion of oral health from primary healthcare
systems®?. Additionally, in regions where healthcare is privatized, high treatment costs further
limit access, widening health inequalities.

Beyond physical consequences, oral diseases negatively impact daily life, causing pain,
difficulty in eating, and impaired speech. Tooth loss can lead to low self-esteem, social
withdrawal, and employment challenges. In children, dental problems can hinder growth,
learning, and school attendance, while in adults, poor oral health can result in lost
productivity and financial strain. Addressing these issues requires innovative approaches that
prioritize prevention and accessibility. Oral diseases share common risk factors with other
non-communicable diseases, such as excessive sugar consumption, smoking, and alcohol use'?.
Moreover, the aggressive marketing of sugary foods and beverages exacerbates the problem,
particularly in low-income communities.

To combat these issues, strengthening public health policies, expanding access to
dental care, and leveraging emerging technologies are essential. One promising advancement
is the development of smart toothbrushes, which integrate artificial intelligence (Al) and other
digital tools to improve oral hygiene. These devices offer personalized guidance, encourage
better brushing habits, and make preventive care more accessible to diverse populations.
By incorporating real-time feedback, gamification, and data-driven insights, smart toothbrushes
represent a modern approach to addressing the global oral health crisis.

History of dental hygiene tools reflects humanity’s continuous efforts to improve oral
care. Early civilizations relied on natural materials, such as neem twigs in India®® and miswak
twigs in the Middle East, both of which possessed antibacterial properties beneficial for oral health®.

The first bristle toothbrush, made from animal hair, was invented in China in the 1400s, later
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evolving into nylon-bristled toothbrushes in the 1930s, which offered greater durability and hygiene®.
The 1960s marked a major advancement with the introduction of electric toothbrushes, which
improved plaque removal, particularly for individuals with limited dexterity®. Subsequent
innovations incorporated sonic and ultrasonic technology, further enhancing cleaning
efficiency. Recent developments have introduced solar-powered and laser toothbrushes for
chemical-free cleaning, as well as eco-friendly bamboo toothbrushes to reduce plastic waste.
In addition to toothbrushes, interdental cleaning tools such as dental floss, interdental
brushes, and water flossers have been developed to enhance oral hygiene. As technology
continues to evolve, the integration of artificial intelligence (Al), augmented reality (AR), and
smart sensors in oral care tools represents the next frontier in dental health®.

Smart toothbrushes represent a groundbreaking advancement in oral hygiene by
leveraging digital technology to enhance brushing techniques, provide real-time feedback, and
promote better oral care habits. The transition from traditional electric toothbrushes to
Al-powered smart toothbrushes has been driven by the growing recognition of oral health’s
importance in overall well-being. By 2016, the electric toothbrush market had reached a
valuation of $2.2 billion, reflecting increasing consumer demand for advanced oral care
solutions. Unlike manual and standard electric toothbrushes, intelligent toothbrushes
incorporate Al-driven features, app-based tracking, and interactive brushing modes to optimize
oral hygiene. These devices help users build better habits by detecting improper brushing
techniques, ensuring thorough plague removal, and offering personalized recommendations®.
Such innovations are particularly beneficial for vulnerable populations, including children,
individuals with disabilities, and older adults, who may require additional guidance and
motivation to maintain proper oral hygiene. By combining technology with preventive
healthcare, Al-powered toothbrushes have the potential to revolutionize dental hygiene
practices, making oral care more engaging, efficient, and accessible. This review explores the
impact of smart toothbrush technology on oral health, evaluates its advantages and
challenges, and discusses its role in shaping the future of dental care®.

This literature review aims to systematically analyze the development, functionality,
and effectiveness of smart toothbrush technology in improving oral health. Specifically,
it examines how they enhance plague removal, promote gum health, and addresse the needs
of diverse populations, including children, individuals with disabilities, and older adults with
cognitive impairments. The review also identifies challenges associated with intelligent
toothbrush adoption, such as environmental impact, cost barriers, and data privacy concerns.
By synthesizing existing scientific studies, this paper provides an overview of the current
capabilities of smart toothbrushes, their potential to transform oral care, and areas that

require further research and development.

Methodology
This review utilized a systematic approach to analyze the development, application,
and effectiveness of smart toothbrushes in oral health. Relevant studies from databases such

as PubMed, Scopus, and Google Scholar (2000 - 2024) were identified using keywords like
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"smart toothbrush" and "oral health technology". Inclusion criteria focused on peer-reviewed
studies evaluating the impact of smart toothbrushes on oral health outcomes across diverse
populations, while non-English and non-scientific articles were excluded.

Data on technological features, efficacy in plaque removal and gum health, benefits for
vulnerable populations, and challenges (e.g., environmental and privacy concems) were extracted.
Findings were synthesized thematically, and quality was assessed using standardized

evaluation tools to ensure reliability and relevance.

Study results
Current Application: Who Uses Smart Toothbrushes

Smart toothbrushes are used by a diverse range of individuals, including children, adults,
and those with developmental or cognitive challenges. For children, these devices improve
brushing habits and allow parents to monitor oral hygiene, fostering independence!®*é17.
They are also particularly useful for individuals with autism spectrum disorder (ASD), dementia,
or mild cognitive impairment (MCl), as they simplify oral care routines and provide structured
guidance to make daily brushing more manageable®!%1117.

Beyond these groups, smart toothbrushes also assist adults with type 2 diabetes,
periodontal disease, or dentures by helping them maintain oral hygiene and reducing

(14.19.20) 1 intensive care units (ICUs), where

complications associated with poor dental care
poor oral health increases the risk of ventilator-associated pneumonia (VAP) due to bacterial
accumulation, Al-enabled smart toothbrushes assist healthcare providers by ensuring
thorough brushing, minimizing sum damage, and lowering the risk of infections.

Integrating smart toothbrushes into ICU protocols could significantly improve oral
hygiene standards and patient outcomes®. Overall, smart toothbrushes cater to various
populations by offering personalized and adaptive oral care solutions that enhance hygiene

practices, improve accessibility, and support individuals with specific needs.

Technological Innovations in Smart Toothbrushes: Al, ML, DL

Al-powered smart toothbrushes utilize machine learning (ML) and deep learning (DL)
algorithms to enhance brushing efficiency, detect errors, and provide real-time feedback.
The Massachusetts Institute of Technology (MIT) defines Al as a system enabling machines to
perform tasks that typically require human intelligence. ML, a subset of Al, improves
performance over time by analyzing user behavior and brushing patterns. DL, which operates on
larger datasets and neural networks, powers advanced applications like speech and image
recognition in oral health tools. For applications in Oral Health a study conducted by Yang et al. (2024)
tested an Al-driven smart toothbrush that analyzed sensor data to provide personalized
guidance through music, animations, and brushing tutorials on smartphones(é). Children in
the Al-assisted group showed significantly better plaque reduction than those using
conventional brushing methods (p < 0.05)’. Chen et al. (2021) introduced a recurrent
probabilistic neural network (RPNN) to recognize toothbrush posture, achieving 99.08%
accuracy, surpassing other models like CNNs and LSTMs'”. This Al-driven system enhances

brushing efficiency and ensures effective plaque removal while being compatible with
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low-power smartphones'”. These findings highlight how Al-powered smart toothbrushes are

revolutionizing oral hygiene by providing data-driven, interactive, and highly accurate guidance.

3D and Augmented Reality (AR) Features in Smart Toothbrushes

3D visualization and augmented reality (AR) have transformed oral health education
by making brushing more interactive and engaging. Augmented reality overlays digital
instructions onto the real-world environment, guiding users step-by-step to ensure effective
brushing. For Key Applications, Jeon et al. (2021) studied the Brush Monster, an AR-integrated
toothbrush that visually demonstrates correct brushing techniques on a smartphone screen®.
Users received real-time brushing feedback, significantly improving oral hygiene among
individuals with intellectual disabilities®. Kim et al. (2009) developed a motion-sensing
toothbrush that displayed 3D animations of optimal brushing techniques. Children who used
this system exhibited higher engagement and improved brushing accuracy, reinforcing proper
oral care habits'”’. By combining gamification, visual learning, and real-time monitoring, these
innovations make brushing more effective and enjoyable, particularly for children and

individuals with cognitive impairments.

Smart Toothbrush Innovations for Individuals with Dementia

Dementia affects cognitive function, memory, and daily activities, often leading to
neglected oral hygiene. To address this, researchers have developed Al-assisted smart
toothbrushes equipped with laser sensors, motion tracking, and Bluetooth connectivity to
guide users step-by-step. Shakeri Jannati et al. (2023) introduced an intelligent toothbrush
designed for dementia patients, incorporating RGB LED indicators, a 9-axis motion sensor, and
audio guidance via a smartphone app"'?. The device assists users in completing a 25-step
brushing routine, ensuring all quadrants of the mouth are cleaned™?. Early trials demonstrated
enhanced brushing autonomy, better oral hygiene, and reduced caregiver burden?.
This technology represents a significant advancement in assistive oral care, enabling

independent brushing and reducing reliance on caregivers.

Bluetooth-Enabled Smart Toothbrushes

Bluetooth technology plays a vital role in connecting smart toothbrushes to mobile apps,
enabling real-time tracking and feedback. Bluetooth Low Energy (BLE) ensures continuous
data transmission without excessive battery consumption. Shakeri Jannati (2020) demonstrated
that Bluetooth-enabled smart toothbrushes monitored brushing progress, provided
step-by-step guidance, and helped users develop better habits*”. Humm et al. (2020) found
that Al-powered toothbrushes improved plaque reduction and brushing duration by giving
users personalized feedback through connected apps*". For individuals with cognitive
impairments, Bluetooth technology enhances independence and oral hygiene adherence,

making brushing more structured and effective.

Benefits of Smart Toothbrushes
Proper brushing technique is essential for preventing cavities, gum disease, and plaque buildup.

The National Institute on Aging (NIA) emphasizes brushing twice daily with fluoride toothpaste
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to maintain oral health. Smart toothbrushes improve brushing outcomes by providing
real-time feedback on technique, pressure, and brushing duration, guiding users to reach
neglected areas, such as molars and gum lines and motivating longer brushing sessions
through interactive features. Jeong et al. (2022) found that children using a Smart Mirror
Toothbrush (STM) system reduced plaque by 40.50%, comparable to those receiving
traditional brushing instruction’. Yang et al. (2024) reported that Al-powered toothbrushes
reduced plaque scores from 1.41 to 0.98, demonstrating superior efficacy compared to
manual brushing®. These studies confirm that smart toothbrushes significantly enhance oral

hygiene practices across various populations.

Comparing Smart and Electric Toothbrushes vs. Manual Toothbrushes

Smart toothbrushes have consistently outperformed manual toothbrushes in plaque
removal and gum health improvement. A study conducted by Walters et al. (2007) reported
that the Oral-B Triumph smart toothbrush removed 87% of plaque, compared to 70% with
manual brushing?. Alkilzy et al. (2019) found that app-connected toothbrushes reduced
plaque scores from 2.36 to 0.44 over 12 weeks"'?. Humm et al. (2020) showed an 8.5%
improvement in plaque reduction among users of smart toothbrushes, compared to 4.7%
with manual toothbrushes". These findings highlight the superior efficacy of smart

toothbrushes in achieving comprehensive oral hygiene.

Smart Toothbrushes and Periodontal Health

Gingivitis and periodontitis are chronic inflammatory conditions that can lead to tooth
loss and systemic health issues. Previous studies by Adam (2020) found that 82% of Oral-B iO
smart toothbrush users had "healthy" gums, compared to 24% of manual toothbrush users?.
And Janusz et al. (2008) demonstrated that smart toothbrushes reduced excessive brushing
pressure by 88.5%, preventing gum recession and damage'’®. These features make intelligent
toothbrushes highly effective in reducing gingival inflammation and preventing periodontal
disease. Ai-powered toothbrushes integrate Al, AR, and Bluetooth to enhance brushing
efficiency, engagement, and accessibility for diverse populations. They significantly improve
plague removal, brushing habits, and gum health, making them ideal for children, individuals
with disabilities, and those with chronic conditions. As technology advances, smart
toothbrushes will continue reshaping oral health practices, promoting preventive care, and

improving accessibility worldwide.

Challenges and Limitations

The environmental impact of smart (electric) toothbrushes compared to manual
toothbrushes presents a significant sustainability challenge. Research by Shah et al. (2020) and
Lyne et al. (2020) indicates that electric toothbrushes contribute to greater environmental
harm in 15 out of 16 studied areas, including climate change, land degradation, and

(21,22 The primary reasons behind this impact include the use of

biodiversity loss
non-renewable materials, such as plastics, metals, and lithium-ion batteries, as well as the
high energy consumption required for their production. Additionally, electric toothbrushes

pose challenges in disposal and recycling due to their complex mix of components, making
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them a significant contributor to electronic waste®”. Their transportation also results in higher
carbon emissions, further increasing their ecological footprint. In contrast, manual
toothbrushes, particularly those with bamboo handles or replaceable heads, offer a more
sustainable alternative. Bamboo toothbrushes are biodegradable, while replaceable-head
toothbrushes reduce plastic waste, significantly lowering their environmental impact ??.
Despite the superior cleaning efficiency and technological advantages of electric toothbrushes,
their environmental cost remains a concern. Manufacturers must explore eco-friendly
innovations, such as biodegradable electronic components and recyclable batteries, to
mitigate their negative impact on the planet.

Despite their technological advancements, smart toothbrushes risk widening health
disparities, particularly in low-income communities and underserved populations. According
to Johan Flyborg (2024), affordability remains a major barrier, as these toothbrushes are
significantly more expensive than manual alternatives. Many models also require ongoing
costs, such as app subscriptions and internet connectivity, making them inaccessible to those
with limited financial resources'®.

Another critical issue is the digital divide, where individuals in regions with poor internet
connectivity or low digital literacy struggle to use smart toothbrush features effectively.
In areas where real-time Al feedback and health monitoring are unavailable due to
infrastructure limitations, the core benefits of smart toothbrushes are lost. In Sweden, for
example, only 20.3% of individuals over 85 years old use digital tools, making intelligent
toothbrush adoption impractical for many seniors. This challenge is even more pronounced in
developing countries, where a lack of digital literacy and stable internet access further limits

adoption®.

Flyborg describes these barriers as an “invisible line” that separates individuals
who can benefit from smart toothbrush technology from those who cannot. Without efforts
to lower costs, improve accessibility, and simplify technology usage, smart toothbrushes may
unintentionally widen oral health inequalities rather than bridging them. Addressing this issue
will require affordable pricing models, offline functionality, and user-friendly designs to ensure
that smart toothbrushes can serve diverse populations, including those most in need of
improved oral healthcare.

The increasing reliance on Al and data collection in smart toothbrushes has raised
significant concerns about user privacy and data security. These devices gather detailed
brushing behavior data, including brushing frequency, pressure, technique, and oral health
conditions. While this data allows for personalized feedback and Al-driven oral care
recommendations, it also introduces the risk of misuse and unauthorized access. To address
these concerns, companies like Philips adhere to General Data Protection Regulation (GDPR)
guidelines, which ensure that users are informed about what data is collected, how it is
stored, and who has access to it. GDPR also grants users the right to access, modify, and
delete their personal data while requiring companies to obtain explicit consent before data
collection. Despite these regulations, concerns persist regarding data transparency and third-
party sharing, particularly when smart toothbrush data is linked to insurance providers, social

media accounts, or other digital platforms. Additionally, the integration of artificial intelligence
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(Al) and machine learning in smart toothbrushes complicates privacy risks, as users may not
fully understand how much data is being analyzed or how Al-generated insights influence oral
health recommendations. Reports from technology watchdogs like Ars Technica have
highlishted potential security vulnerabilities, but the lack of extensive scientific research on
smart toothbrush data protection leaves many questions unanswered. Moving forward,
stronger encryption methods, enhanced user consent mechanisms, and increased regulatory
oversight will be crucial to ensuring data privacy and building consumer trust in Al-powered
oral health technologies.

Future Directions and Innovations

The next generation of smart toothbrushes is expected to extend beyond basic oral
hygiene, integrating biometric tracking and health diagnostics to monitor overall well-being.
For example, Yoshimura et al. (2021) developed a breath-analysis toothbrush equipped with odor,
moisture, and pressure sensors that can detect halitosis (bad breath) while also assessing
biomarkers linked to stress levels and mental health'?®. This technology could pave the way
for toothbrushes that monitor physiological indicators, offering insights into a user's stress,
hydration, or even early signs of disease.

Another breakthrough is the LumiO smart toothbrush, which utilizes blue-violet light
to highlight plague buildup in real-time. By integrating machine learning algorithms, LumiO
not only visualizes plaque accumulation but also provides personalized brushing

@9 Future iterations of

recommendations, suiding users on how to improve their technique
these toothbrushes may include thermal imaging for detecting gum inflammation, salivary
diagnostics for tracking hydration and pH

In addition to diagnostic capabilities, future smart toothbrushes are likely to feature
Al-powered health monitoring tools that analyze oral pH levels, saliva composition, and
glucose levels-potentially aiding in early detection of diseases such as diabetes and
gastrointestinal conditions. Advances in haptic feedback and pressure sensors will further
refine brushing pressure guidance, reducing the risk of gum damage and enamel wear.

To address environmental concerns, manufacturers are developing sustainable
toothbrush designs, including biodegradable plastics, recyclable battery components, and
energy-efficient motors. Some companies are exploring the use of wireless charging through
solar energy or kinetic energy conversion, reducing reliance on disposable batteries.

Additionally, smart toothbrushes could play a larger role in preventive healthcare
programs by integrating with corporate wellness initiatives and insurance-based dental
monitoring programs. Employers and healthcare providers may leverage this technology to
encourage better oral hygiene practices, potentially linking brushing habits to insurance
premium discounts or workplace health incentives.

As smart toothbrush technology continues to evolve, its potential impact extends
beyond oral health into holistic health monitoring and preventive care. While these
innovations promise enhanced brushing effectiveness, disease detection, and interactive user

experiences, challenges related to privacy, accessibility, and environmental sustainability must
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be addressed. Efforts to reduce costs, improve digital inclusivity, strengthen data protection,
and adopt eco-friendly materials will be essential in ensuring that smart toothbrushes benefit
a broader population. As these devices advance, they could revolutionize not only dental
care but also contribute to early disease detection, mental health tracking, and overall

wellness monitoring-transforming the simple act of brushing into a powerful health tool for the future.

Discussion

Smart toothbrushes have demonstrated significant potential in improving oral hygiene,
brushing techniques, and personalized dental care for a wide range of users. Research
consistently shows that intelligent toothbrushes outperform manual toothbrushes in plaque
removal and gum health improvement due to their advanced features, such as oscillating-
rotating technology, pressure sensors, and real-time feedback mechanisms. These innovations
are particularly beneficial for individuals who struggle with proper brushing techniques, as
they help reduce gum inflammation and enhance oral hygiene habits*?!¥. Additionally,
the integration of Al and app-based guidance provides personalized feedback, making brushing
more engaging, especially for children and individuals with developmental disabilities*®.
However, despite these advantages, several challenges must be addressed to maximize the
benefits of Al-powered toothbrushes. One of the most significant benefits of smart
toothbrushes is their role in habit formation and behavioral change. Studies indicate that children
using smart toothbrushes with gamification elements and 3D visuals exhibit higher motivation
to brush, leading to long-term improvements in plaque control and overall oral health?.
Similarly, for individuals with cognitive impairments such as dementia, smart toothbrushes
provide structured guidance through step-by-step instructions, promoting independent
brushing and reducing caregiver burden®. While these features enhance accessibility, a
technological gap remains among older adults and individuals unfamiliar with digital tools,
limiting adoption among seniors and those with limited experience using smartphone apps'>*®.
Efforts should be made to simplify user interfaces, provide voice-guided instructions, and
integrate offline functionality to ensure inclusivity. Despite their health benefits, intelligent
toothbrushes pose environmental and economic challenges. Their production involves
electronic components, lithium-ion batteries, and plastic materials, resulting in a higher

@122 \While some manufacturers

environmental footprint compared to manual toothbrushes
have started developing eco-friendly models with recyclable materials and energy-efficient
designs, further innovation is needed to minimize electronic waste and promote sustainability.
Additionally, high costs remain a barrier to widespread adoption, particularly in low-income
communities where access to basic dental care is already limited?. If not addressed, the
affordability eap could exacerbate oral health inequalities, making it essential to explore cost-
effective alternatives, subsidies, or government-supported oral health initiatives to improve
accessibility. Another critical concern surrounding smart toothbrushes is data privacy and
security. These devices collect detailed personal data related to brushing frequency, pressure,
technique, and even oral health conditions. While regulations such as GDPR

(General Data Protection Regulation) aim to protect consumer data, concerns persist regarding
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data ownership, third-party sharing, and potential misuse®?. To ensure public trust, companies
must implement transparent policies, stronger encryption, and user control over data storage
and sharing. Without these safeguards, privacy concerns could discourage individuals from
adopting Al-driven oral health technologies. Looking ahead, the future of smart toothbrushes
extends beyond oral care into broader health monitoring applications. Researchers are
exploring the integration of sensors capable of detecting biomarkers for systemic diseases,
such as diabetes and cardiovascular conditions, through saliva analysis®?. This innovation
could transform daily brushing routines into a proactive health monitoring tool, allowing users
to detect potential health issues early. However, further research is needed to validate these
technologies, ensuring their accuracy, usability, and clinical relevance before widespread

implementation.

Conclusion

Smart toothbrushes represent a significant advancement in oral healthcare, offering
real-time feedback, Al-powered personalization, and enhanced accessibility. Their ability to
improve brushing techniques and promote long-term oral health makes them valuable for
children, individuals with disabilities, and those with specific oral health concerns. However,
barriers related to cost, environmental impact, technological accessibility, and data privacy
must be addressed to ensure equitable and sustainable adoption. Moving forward,
affordability initiatives, eco-friendly design innovations, and stronger data protection policies
will be essential in shaping the next generation of smart oral healthcare solutions.
With continued advancements, intelligent toothbrushes could play a transformative role in

preventive healthcare, bridging the gap between oral health and overall well-being.
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Abstract

Background: On 19 April 2023, the Pathum Thani Provincial Public Health Office was notified
by Pathum Thani Hospital that five novices participating in the ordination ceremony had
developed influenza-like illness. Nearly 5,000 novices participated in the ordination ceremony
during 1 to 30 April 2023, at a temple. Other participants also had symptoms suggestive of
influenza. The Pathum Thani Provincial Public Health Office conducted an outbreak
investigation and implemented prevention and control measures in collaboration with
the organizing committee of the temple from 21 to 25 April 2023. This study aimed to share
the case report for prevention and control the outbreak and recommendation.

Methods: This quantitative epidemiological study applied descriptive and inferential statistics.
Medical records of patients infected with influenza virus, presented at the temple were
reviewed and the patients were interviewed at-risk individuals to identify additional patients
based on the case definition of influenza. A case-control study (1 : 2 ratio) was conducted to
identify risk factors for influenza infection. Four activities were compared: 1. Participating in
activities at a training site, 2. Participating activities in the exhibition hall, 3. Watching movies in
a 3D screening room, and 4. Participating a circumambulation ceremony (ordination).
Laboratory tests and environmental studies were conducted.

Results: During 3 to 30 April 2023, 327 individuals infected influenza. Of these, 308 were
novices (attack rate 6.95%) and 19 were novice attendants (attack rate 4.37%). No staff
member infected, and no death was reported. The highest number of cases was in range of
10-14 years old. The study found that participating in activities within the affected training site
was significantly associated with illness. The other three activities (exhibition hall, 3D movie
screening, and circumambulation ceremony) were not associated with the outbreak. RT-PCR
testing identified influenza A (H3N2) virus. Environmental studies found that although
the temple had separated the 10 training sites to prevent contact, novices could still travel
between sites and participate in activities with novices from other sites.

Conclusion and discussion: This influenza outbreak was caused by the influenza A (H3N2)
virus. The risk factor for disease transmission was participating in activities with the affected
site. Future events should be designed to prevent contact between novices from different
training sites.

Corresponding Author: Apichon Jeensavake E-mail: apichonjeen@gmail.com
Keywords: outbreak, influenza, buddhist temple, novice ordination, summer camp
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Abstract

Leprosy remains a significant public health issue in Thailand despite a declining trend
in cases. Challenges such as delayed case reporting, lack of standardization, unclear
communication, and technical limitations hinder effective disease monitoring and control,
impacting global efforts toward eradication. In aligsnment with the WHO’s Zero Leprosy policy,

this study analyzes innovative approaches for eliminating leprosy in Thailand.
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A 10-year retrospective review (2015 - 2024) was conducted using research databases including
PubMed and Google Scholar. Articles were selected based on keywords related to digital
platforms, Al, GIS, and chatbots to develop and assess the feasibility of technology-driven
solutions supporting the Zero Leprosy initiative. Results revealed substantial research on
leprosy, with 7,528 articles on PubMed, 9,282 on ScienceDirect, and 84,900 on Google Scholar.
Al applications for leprosy screening numbered 202, 307, and 17,800 articles, respectively,
while GIS-related research included 11, 62, and 5,170 articles. Studies on chatbots or mobile
applications numbered 59, 155, and 9,220 articles across these platforms.

The study proposes a Digital Platform concept to enhance leprosy elimination efforts
in Thailand. Al improves diagnostic accuracy, patient follow-up, and information dissemination
in remote areas, reducing treatment delays, enhancing diagnostic precision, and minimizing
disability risks. GIS technology enables tracking treatment coverage, monitoring disease spread,
and linking agencies through patient travel data and timelines for effective outbreak control.
Lastly, chatbots or mobile applications provide 24/7 information on leprosy prevention and
treatment, answer FAQs, and store conversation data to refine communication strategies and
patient care. Therefore, these innovations have the potential to drive leprosy elimination in

Thailand under the WHO's Zero Leprosy policy.

Corresponding Author: Pongsutee Thongkliang E-mail: teparit22@gmail.com
Keywords: Digital Platform, Leprosy, Leprosy Elimination
unin

uiissmdlneasussamatdalsad euauld D utgmsansisugy Al 2537 Wudun
wazamyniiuunliuanasedsoidies uidgmlsadousiadlinualy dmuaufinissedu 2
Tuftheln wagfthedinaelmluiui® Hadanaounmsalammnuedsafianas dealiiBomey
Fulsed ouanasmuludae liyaainsaisisudussdui uil desyheues1anin i ensedu
warafenunszminlissrsuianuienudlludonistesiulsaiFousigndes inszdade
fineliAnlsn (M.leprae) Tsvarilnditdewdnauy vindiendldnanannnit 10 ¥2 uenanilerns
wazansuansvostsad il Uaeddndu i du viodedinluiiud vilidAaadelsaEou
Felailugnunluiiufl viedniladefodAndeasdenionusesisn udunnddvinnsinulaiannse
Adadelsaldgnies dadurneg waridarwrilidAnd elsaiFouiiloniaunsidelduiovitliiaa
arufinstuld fideuunaruisaulafiagmuumemioutanssulunmstestuniofidnlsadon
TinusluannUssmdalneaennassivuleuy Zero Leprosy sesesanseundslan lngesamssudslan
I daviunuufuanissesuland1uguain (Global Health Road Map) #ifiuuInisnseunqy
WU MITIMUINTUULYSANNSEmTuranelsa (Multi-disease services) uagnsdunaluladadviaunly
(Digitalization) i aU3udgsn AL wonanddelianuddyuniswdganuiimedifey
WU NTVIALATUNTNEINTYAASATUAITITUAY N1FIANTITNITIEUIATDILIA KATNITALAAVNINTR
dmsuiildsunansznuanlsauaz foguain®

dmfulsad ounsdnisounielan Jaudvussmaundaldviinisnaassiuinngsy
wazaluladunanviesuAdva (Digital Platform) antnelumsidlsniaeu Tnemswannuwounaiedy SINAN
dmdumsmsadansesidadelsaifou tamumadidaisnisdaussannisinelsaFouiiusiug
dmsvyrainsmensunng Tnsamngluyuruiiogrinslnaanlsmeruianiomissanuiliuinng

56



Mydsaantus1vUszonsunde U7 9 adufl 1 a.a. - w.e. 2568 J Raj Pracha Samasai Institute Vol. 9 No.1 Jan - Apr 2025

MINTLNNE YrvandoranaintunisuenUssnngUlisnunndglinissnunilasueinudseam
voslanlfgniodsiu uenaniduissuuasaumagieans (Geographic information system: GIS)
srilum s eidoyamsszuneiven Tumseun Aanmutae uasiduialiidgnszuumsinuiineiiles
waziihszTamsunsszunlfedsdiuszsanBamm @ Chatbot vieusundinduilefieliteyaiieiiu
Tsadou n1stfestu uagnisinwimaesn 24 $21us nevnuinuuosuazdafudoyaaunu
WleUsulanagnsnsdeansuaznisquaritae

duuszinalneddlegeanisld Al GIS wag Chatbot $audu d@msun1sinanisisafinse
wazlsnfinid o LAgUNIINGIFeUANATINAUNTENTIEITITUAVLALE 1T NIIUAITTTUUT 9Y 7
w1 Thailand Epidemic Al @14 Al wagnisaiasieviteyavunnlng (Big Data) 1 enensal
maunsszunveslsauagUssiiuninensfisndu wu nsdaassyaansuas e ssuuitean
mnuailunsnovaussielsastuIa wasfinmuwiudlunsNnunumualsalussiudssma®
uananiilulasinis Genomics Thailand se9i1all 2563 - 2567 fnsnanswaiugnssuvesaulvg
TufthendulsefindonarlsnEets ileusuussmsidadouasnsinulinsatvineg nni3lufing
uUszgndlitaeifiudnenmussnisunmduuuwiugn (Precision Medicine) anAaldg4aInnns
enilaiangan waratuayunisdestumsssuislueuean® uenanivansUssmasisisssmelg
14 Chatbot ifleraemeumniuuazdansasaudssadlsafindeldalalsu 2019 szuudann
annszewesdmiiuaslideyafiaenndestudeiiandaunussrmuldud Hadumasdsietaya
fddludmnhsnuiiededldesimngs lusuveunalulad Al Ssgnianldlulsmeuialue
WU MIIlieTsideyaguamgUlsang Unsalanld (Wearable Devices) stagammsidnmuunme
Tunsdildissriunazdrsunnddndrfuaudrdyessiasldfdsiu uenaninislidoyagunm
pgansUsTIe IS sl uusthlamzangasdwiugthoutas el dfgu®

Fdsuunanuliausuuialunsdadonmaluladidanumuzaniaiuisaatvay
Tnsanismsinsnlsalou 3 wmalulad laun Jryy1UszAwsg Al, Chatbot waz GIS wazladimsnzi
Yot dedrin uaglomaiunlfusslovivounalulad fwsnsi 1

a Y o w

AN5197 1 NsiUSeunieu 998 Yeane lanatiunlduselevtvesnalulad

1. walulagUsyeyrsehug Al

Joh Fa31Nn Tonaiunlduselewd

n1331As5zv Ty avunalgy: Al
#13150USEUIANALAYI LAY
901 AT WU WU Yoy ar Uae
aNANITITUIN Uazd oy agunn
i et aelunisiadulanas
Annsadkualuu’”

13N IUIBULAZAITAANTDN: Al
T4 lun1sw RISz uuT @150
AIANITL NSNS NTE18UDILIA
LazAnNTOTiALADIgs

audsmstayaiidaunm: Al
feanisteyaiiinuningsuas
fuasufud elimslinsgs
wazAIAN1SAIEAILLIUEN
AldIe: N1simuILasnIslY
walulad Al g1adianld31egs
Tumsdaiie veniuwis uargunaal
fAgTes

n15Usudsanisidade:
1500 Al TunIsWRIuIsEUU
'ﬁﬁaﬁ’aﬁ'ﬁmmmuaﬁqq
a1u150978Tun1915199U
TsadeuluszoziSudy

57




Msa1sdaUus1wUsTYENde UN 9 aUuNl 1 1.A. - 118, 2568

J Raj Pracha Samasai Institute Vol. 9 No.1 Jan - Apr 2025

AN57199 1 NsiUSeuiisu 996 Ya9119 lanatunlduselevivaanalulad (sia)

1. walulagUsysyszhug Al (s0)

Y A
Uan

v o w
UINNA

Tonaiunlduselewd

n1sTd AR g: Aldunsat ety
N157 192 915AL5 BUAINAIND 1Y
MNIMSUNNE VU B AANUVE DU
a A v ()

MNenTag

M5vIAAdNAEeRe: NsthLaue
HAdWE9IN Al 919 NAFIAY
Tuunensal lnglamegyniiveya
Laiieane

AMAIANISAINTISUNINTZRNY:
Al @nansadaglun1sitasigi
WAHUAITUNTNTEANE

LAYNITINLNUNAY NG

lun1smaunulse

2. walulag Chatbot

n1slvday aniun: Chatbot
annsolideyanugiuieadu
Ts5a13 ou N5ty waznsne
uAgltldmaen 24

n1saduAYUNISANEL: 13150
TH AUz UIMaz AN ULA 82U
Foasdoiinuvesludedsadou”

Yasfinlunisdoans: Chatbot
p13ld@1u1sasAnIsAUAI0IY
i Fudouns oty d Ay
wannvanegalan

n1sv1aat1laus un:
mm%@ Chatbot 813ldi@1u5a
Tk Ao Uil muizaulaiiosen

N5 un1sida oy a:
Chatbot @u150%281uN"3
nszeteyaiisatulsaFou
TWszrwulsng1esing,

n15ad AL UNITA NYA
Tui udivindlna: Tnsanns
Tuiufifionaniaididedaya

n1sian1stayadUle: Bielunis | LiIneinlausunvesnl | MamMsunng
Tuiindayan1saunuiuazAniy
NNUUey v oUsulganagns
nnsdeans®
3. wAlulad GIS (Geographic Information System)

a ¢ v a & 4 v o o & o & o4
N13571A1EV a3 ALY IW ui: | AudIn1sTayatdew uil: | n1sszyNunbe:

GIS @1u15aldlun1sIAs1eu
N15uNsNs¥a8veelsALs sy
Tuseduituil Wy n1sseysiumis
ﬁﬁmsizmmqq

A5 UNSNEINS:
¥28lun15IUHUNIST AETS
NYNUINT LYY AISAIRUAT U
Afosnsmsatiuayuiisiiu®
ANTAAAINLATNITINYGINU:
GIS Y28luUNISAAMINAIIUNTINT

LALIIEUNANITAMEUIUDE 9D
)

Uszansnin™!

[
A I

n1sld GIS Aanstayaldeiuig
Pusiuduazinisswem
anld31e: nsdasanaznsly
52UV GISenadialdaugq
Tun159nd s ulsuas
MsEnausy

GIS @aunsaylglunissey
& oA a a

WU AT gegauay
TNUNTAUANLIALUNUT
WAt

15w udsednfnannasg
Ian1s: 14 GIS Tun1saun
nagnsn1sIan1snilvoeya
s & A 4 1%

W uiielinisnavauss
wagnseUAlsALiUTEAVE AW
UINTY

wuaAansfiulasinisidalsaieudeiaunanasa

unAuil seauenurdnluniseenwuumalulad Al, GIS uaz Line Application
iWieasaLuuesuAdviadmivlaganis Zero Leprosy Tumseenuuuszuumaluladifieavayu
nssfiununalasinsidalsaden (Zero Leprosy) aunsaldnisdenlosseninamalulad A, GIS
uay Line Application Lﬁ'aiﬁl,ﬁmmivi’ﬂmuﬁﬁﬂssﬁmﬁmwLLasasmﬂﬁm%’mﬂﬁmuﬁﬂuizﬁu

58



Mydsaantus1vUszonsunde U7 9 adufl 1 a.a. - w.e. 2568 J Raj Pracha Samasai Institute Vol. 9 No.1 Jan - Apr 2025

HIAUSNIINIMsL Mg kazidmtnlasnis swdnsiaauteyagvisluguvulaedeiiusedning
lngTgagideaniseankuukarMsvaulownalulad fanimi 1

nssnunlsaidountneiui
& N1SOSIDAONSIVAUKI . @
o Gy AOT
¢D 9 . N
e Al
Screening 1
~».  |Pata /
ﬁg’) <> -
Telemedicine DIGITAL ID t .
LA

PP o) o
Bl %

g
5~ £ -
= ([P T
|
[ \ ‘miife
3 msdamsdodudvauuazaomsidanuiua = =
msdnasuanuassuinfuaznisanuluguyu msihssivuazdamuna

AN 1 LUIAANTAMERIULATINITAALSAE BUMERI ARNARNDTY

1. MmyAumuazitadedulnigein
nsih Al ilflunsdumuagifadestaslsaideudagnanunsaiinyszavinm memsam
narsnwlsaldag1aunn Wil 1l 991nlsals swd ulsad 01919 naruvlunisuansennistaLau
LLazmﬁﬁﬁ]éfsLﬁaﬁuﬁdﬂ%ﬁmdﬁﬁﬂaaﬁmﬂmﬁamaﬂmﬁ@mmﬂmimasLLazmiLLWiﬂigmﬂﬁuaﬂiﬂ
fadu Al Fefiumumardnlunsuulsniseseaeunasiliadediatiogiouiug foil
1.1 NSAIVFOUNNENBRINLIAIY Al
Al ﬁ’]iJ’]iﬂsleﬂUﬂ’liﬁi’JﬁlﬁUi@EJI’iﬂa’mﬁ’flLﬁy@ﬂf;fuiﬂEJﬂ’]i"T]Lﬂiﬂ%ﬁﬂﬂwﬁﬂﬂﬁﬁﬂﬁﬂﬁgjﬂiﬂ
H1wnelulad Machine learning 38 Deep learning @45vuuaunsanenuwezseslsaiiuiasdadn
fdnvarvodlsadoundel deveanisld Al ludruiddonudalunisussananawazauanunse
ELumﬁﬁf\]ﬁlﬂluﬁuﬁﬁ?ﬂmLLﬂﬁULLWVlEjEEL‘?JIEJ’J‘U’Iiy Faduiesmsdansaslsailou
1.2 s3UU Al dmSUN15AARINNITINEN
Al s‘]“qmmaaaﬂﬁmﬂﬁéﬁﬁaﬁd’saiumsﬁmmumi%’ﬂmﬁﬂaa‘hm%/auashwiaLﬁ@qmuivw
FIutouAaunIN Al amwmmevmauamﬂmsiﬂmmmumLLavmmawaaWﬁmaqmisﬂwﬂuamﬂm
3U‘U‘Ummua'ummmummiﬂiuuJaw’sﬁmiﬁﬂwﬂmmmmmwLﬂawlﬂﬁummﬂw SR I8RANY
QU%EJELWJ‘Viiaﬂ’QﬂJLaEN U LS9 UDNLR
1.3 NMSMUIBLATIATIEANITUNITZUIN
Al gﬂaﬂuﬂiﬂﬁd’s‘EJI‘UL%QiﬂIﬂEJﬂﬁ‘VT’TLl’]EJLLU’JIﬁliJﬂ’]iLLWili“‘U’]WUENIiﬂL%@ulu%mjuﬂ’m
N5IATILNTYANIITEUININEN miﬂivmamamauawmmmlwmLLawzJUsaau W Uayaa1sTuEY
mm‘ummauwﬂﬁmmsmuuwumLasN maﬂamammamﬂ@miLLWis mmulmmmﬁmmLmﬂumwummm

2) ms3nunlsaiteusgneiud

msrntaderUanesasiudlag mansiasameuasmsvadeuR vNay s inalulad
W Al ierelunsideseanametevesiands nsdifiin1sua suulasseslsa wasmslesunissnen
\umshnanumanissnunvesUae Wiensadeumsnevauawan waznsiissmadafssannisse

59



Mydsaantus1vUszonsunde U7 9 adufl 1 a.a. - w.e. 2568 J Raj Pracha Samasai Institute Vol. 9 No.1 Jan - Apr 2025

3) mMsdaEuauATERin LaznsAnw luyuvy
mssassdlfmuduisznauieatulsaidouinudetoms Chatbot siukeundiaduiiofe
Tnewiugin dmssnwitlduauarlimsiinndenufoadediae nudiidudemisdmivyaains
yamsunskasd i lumsnaidafouasinylsngeusssgnies melimumamde
yedinananasygRundildsunansenunlsadou wu mslisUSnwduenuasmaguadiinig

4) mMssziazAnniuna

nsldmalulad GIS lun1sfnniudoyaifel uil il eseyunasnisunsssuinveslsn
LLaz’mLLmumiaqﬁyuﬁﬂﬁﬁﬂmw@'Jsﬂ,uszszma Jfemsananunadnymdanis Ynund esdu
nsTinsgualunsdfiinnadnadsamionnzunsndeuninlsnFou uenanddeld GIs sauds
nsdanstiadedsunarannisidenufdi nisannisiing wasdenufAniAstesiuiiielsaFeu
unishinnuiniediny waznisatduayuUislunisnauddany

Fsmsauunanslosusingg wWumsiwuazlfaussuuadvalunsdanisteyadiae wu
N34 Line Application anﬁu%’agaLLaz?iamiﬁ’w:Jﬂw nynseviteyarUienie Al \eviune
Msunsnszateredlsa wazakunsiudunsimnzadluiuiides Al awsadaldlunans
Tuneurosnsduiununazatuayunisdanisteyalulassnis Zero Leprosy nsusranana
wazdiaszviveya Al @u1saYleTiAsieiveyaniessuininewazyseIRguaInvew] Uiy
Wevneuulunmssruiavienisuninszarsvedsaiseuluiiuiisne Woeheuiugr vlddmind
maniﬁmqLLmumaaaﬁ'”uﬁw‘%aiﬁmmLLaﬁﬂaalﬁmwm N13953931d88nludR Al e1agnuanld
Tumwmmmaa‘[imuamumﬂmwmmam’mmmUaa 1nen13ld Machine Learning wlmu
nsflnduatnanesUaslsaid ou 4aaz msiwmmmamﬂuiﬂlmLmLLa il ugunTy
amqliﬂmmENuJuLaW'lumimmmwamu Fasorfun1sifdadunuannsgiunnssnulsais ou
Chatbot §9a3e Al aunsagnesnuuuliilu Chatbot delimuuzdndesduistulsas ou
WAYUSETITUNIU Line Application %wmhﬂiﬁﬂizﬁuwuﬁw5@%@3&%’13%@1LLasﬂaqﬁ’uIiﬂ"Lé’dw?ﬁy'u

dUTUILUU GIS ﬁmmﬁﬁmlummam%gaL%aﬁuﬁﬁLﬁlmsﬁmﬁunmmiwmmaﬂiﬂL‘%lau
nsfenuuarleseideiiud osn 6is aunselilunafvieyadiiufivesnismudihelsaFeu
Tuguyusingg Museme ImﬂLLammauuLLmuﬁﬁ%ﬁaﬁﬂﬁﬁmmmmsmmLﬁuﬁuﬁL?ilawiamiizmm
I¥og1edaau 9andoyadildain GIs Wamtiiiamisnaaununisasi ui Lwai‘mmﬂwmwm
waz maawuﬂulﬂamauﬂi zANS AN mmmaiumwmmmﬂwiui zyz817 WBNAINT GIS
annsatdeyafildsunisiiesieiain Al uindeuitufudeyaiuiliilonsiaseunisuninszaie
vodlsnFou uarmsdansninennshuiiuiideddogamnzan

Line Application 1up3asiiefildnuireuazidndaszvvuldosaunsnansluyszmelng
Line Application ansaldadrauunesudidsna iensifudeyadulensenissenueinisves
ﬁﬁmé’ﬂ’iﬁﬂaEJVLGﬁmEJmqmﬂam%wiv\lu%aﬂi“mwu Faazgaelinsifudoyaifulegiasinga
uazaymIn Msdeasuazdsteyatnanssiiy Line Application Lﬂmﬁwﬂi“amﬁmwimmmwm
nautvane liiesdumsudadeuiutanuuwng deyaifertunssne visnsudaiiouisaiu
fiudififinnsseuinnaUssanuaudiud widfiansnsaa ueu Line Application ansnsaldifutaamns
Tunsdsteyaseminadwiindiansisuguns efiuarulassnisiienisfamugUiseg 1eseiilos 1wy
nsudaftoudosnisasiuil msudamanisiesieian Al viedeyanis GIs

Al lodeusie GIS aztaglumsinsideyaruaglusumineg wu e1nsveslsauazysein
nsunsszuIn antudeyamaiiannsoundeulsstudoyadeiuilu 6Is ionansnwga

60



Mydsaantus1vUszonsunde U7 9 adufl 1 a.a. - w.e. 2568 J Raj Pracha Samasai Institute Vol. 9 No.1 Jan - Apr 2025

vosnsszIaluiufisnsg n1sdoanstiiu Line Application gldsnuanmsansendeyanisseeu
91MsvIoauAunt1reanIs¥nuEI Line Application 4sfayaimaniaggnasludaszuy A
dlensUszanana iedsteyaideiuilugs Gis ieldlumemaununsdanslsalufiuiiffenndes
LLé”gé’Umm%’au”aizwmLﬁ’]’mﬁwﬁ t1U Line Application wazanansaldiduunannesulunisudaiou
W3OS UANANIUZAINNTIATIEH I3 Al Lz GIS WU nsudufoufsnisunsseuialufiuiilng
‘vﬁamia@mmmi%’ﬂmﬂﬂaﬂuﬁuﬁﬁm6’] msdeuleswes Al, GIS waz Line Application atia3ns
syuviivuass wazdanuasounqulunisdanislsadoustelivse@nsam anduiudiaelngl
wazteliuszmelveussgtving Zero Leprosy laegesiniga
nsiAdaunanesuunldlunisdidunudiulsad sudaiianuime wu nsdiis
welulagluituiiindlng anuibudusuaraulaendevesdoya warnsiinousuyaansliaunse
Tmealuladarildegsdivszansam egnslsfimunisiorsugaruivnemand arunsnuilug

1%
=

nsuTulTansauagUlglsaiseuegwilduddny dwalrinisshuNavunasnadwsnavy

RIEIRIE

1. Fnsannuzshanu ilemsvumu Yudgingssdouuasdeufod iilugmaauedouloune
fatvayuliiinnisysannisinmideyaddalsadou wagnnndsunnumiouduanuility
AU URNUNNTEY

2. Yavmszuuinaluladarsaung sausfsUsgaruveadvayunisniouaiiundou
Infrastructure \ilosesFuUNSHAUN

3. Yszanuuazvhdemnasauduiefuasdnsfifinnundourisduyaains uazanudoisg
iislrruuzihuagiysnusonsiaunszuy

4. Faviunudfuanisnsimuunannesy W%’amﬁaﬁwumg%’uﬁmaﬂumiﬁ%ﬁumu
usiazdunoulvidaay

5. Usguanignssun1siiisades ieduastunousunuuianssuiiassmiuimunssuy
URLAUBLLIAR

6. fnovalinruditsluiumaluladiiuly Weadrsanuiarud-laldtuameriony
wayEiauiiunseusnansimuluiiamadesiv

7. 99NBUULAENAIUISILNINAFDITEUUAINaLNanWasY Tagldaniuiunsee waag 1 Wi

=

2/ a a 0 ® v v Y & ¥ o & A
WelaninsafanuUssiiunanudSavesia sauvdianmnsaldilusuiuulumsvenalugaiuneneg
lanseunguyslsing

Uad1n

1. n19WaIu1 Digital Platform Aosdn1sdmnioulassasianisaiumaluladaisauina
finfeudmiusesiumaluladfiviuats limhenudeasieuwussnalfifivme

2. 1ayAaIns AdANuAINTAINamIsalunsdeu Software sosuunanilosuAdiia
yhlfedinisiansnunesusniaunssuudadusuyszanudiuaumn

3. My ILnannasuAda Aerdiunununseusssuniuiateya (Data Governance)
fidnilsistouadiuynnanmy w.5.u duasesdeyadiuynna (PDPA)

a. fimnudndudesiinsesingzuinaufinseunquaInduauay (End - to - End Process)
iielviansnsaeenuuuidiandnenssudoya (EA)

5. IngUnfinisidadelsadouldanunsnyilddenisgreslsaanfanidsldifisseg1ien

ADIDIAYNITNIINTDIIUAE

61



Mydsaantus1vUszonsunde U7 9 adufl 1 a.a. - w.e. 2568 J Raj Pracha Samasai Institute Vol. 9 No.1 Jan - Apr 2025

wUINRA LY

1. iueliifinmsiannlassairanaluladansaumnafindeudvivsesumalulad fiviuasi
mMsdameendunitazeniauiiaenadostunusdiosnisnagsislusseyen Winaluladuuunaind
Lmuﬂ’1'3aav1u1u1mqa%’waﬁugmﬁﬁﬁﬂ%’aﬁaqq WU @50n0TkaTNITUNTITNYT AetiuanauUsEIn
waztinaudangulunsuiuusanelulad

2. AITIHHLIVY TN ATEUARUAITUITISIYY N158MNTA kazn1TN U luauIAs
iieaneundsdlunsvinsulsznalussozen

3. wumsianndonmvesyaainsnelu TaedaliinsineusuuardsaiunsBousiieaty
Ms@oumeridinsuarmsianumanieAdia Weanmsfienmmisnumeuen vieadsmmsuilod
wminendevieaniiuilneusy amdumsfnwilumsiannyeanssulasinisinau vsemsasimanans
fnssnmANFDINTYRIDIANS

4. a¥siiusssnAuiateya (Data Governance Team) fiflntiiguanisufdfaungmne
wazdevsAuiiAsideatudoyadiuyana Wy w.s.u.duasesdeyadiuyana i olinnsiamn
wwaneasuAvadulunuuinggu

5. Awwslsueiidanuieiunsiafiu 1 wesmeunsdeyadiuynna nieufususiyraing
T lafsmnuddguasnanssnuainmsazilindeyadiuyana (PDPA)

6. YAvuNUTINTTUIUNTT (Process Mapping) bl ol TlaTeasd snvasnszuiumsyineust wn
Fausfuauay warannsnssyIeiidesulsSegaiiannsnifiuszansanlé

7. ‘lj’lLﬂ‘%@ﬂﬁjEJEJ’e]ﬂLLUUL%GﬁmﬂG]EJﬂiiﬂJ“ﬁ’e)ﬂ,lua 191 TOGAF (The Open Group Architecture Framework)
srlflunsnausuiazeenuuuuwaRle SRATA Weliwilodnzuuiaaamey asnsausulsslaluouan
wazUsziiuuszansnmueenszuunsLaziuUTasEUUDEesalleq Ll oneuALEIAIINABINS
Yoahgnuwags ¥

afUseNa

Tsndeudsnaudgmansisuguitddnlulssmelng uiinasdinsanasessiuaugtasll
TuthamaeUsinuun uridansnenusasiamugiisdmadugaseufidmanssnusonnudisa
vosnsmuaulznegdsiu ulsuts Zero Leprosy wasesdnmsounifslan 183 liiuianuddny
yoamsunAlulad Adviaunldii oand waudae waziiaszavs mwlunsdanslsn anumsaltagdy
vaslsnFoululsumalvedeyauansi saFeulusumdlneduwlduanasesadeiiion aglsfin
AuartlunIsenukaznsinaud UisdudulssiaudiAny Tneranizoded slufiuilvuun
yiefiuiividlnafivaueauyransuasrsnennsmemsunng uenanddedumesinelmififomsfions
NGEGR Fawandbiiiudnudumaslunisidedowaznissnumesisiuriaed Jemdnaasiou
Tidtudsrnusndulumsuulgsssuunsdansssasmssnugdelvidussavs nmuazasaunqui sy
nslfinalulagatvalunisdanislsnGouiianuddenann Tasasuldrnmsduduumanuisnns
asUléin PubMed WimmddnyfuumanuiifentunmsinulsaGeusaensld Al Tumsguasnuanniige
ScienceDirect fiaulaawuluguunanudeatunisdiseidagld GIS way Al du Google Scholar
WHugnudeyaiiinadnsainniign TnslamzluindefiAnafumsinyuasadsa

Fuuuwanansldmeluladfdva wu JayeyUsedivg (A) ssuvansaunandaans (GIS)
LazuaUNALATY Line Chatbot Wieanmuadlumsitadouaznsdniisnssnun naenauifiunnausiug)
lunsinau e wu nsld Al lunisdansesuaziiadelsayigandeilanainainnisuseiiy

=

YBIYAAINTNNNITUNNG T2UU GIS YI9TATIETNUNLHYIUAZAANILAIILATOUARNYBINTITT N

62



Mydsaantus1vUszonsunde U7 9 adufl 1 a.a. - w.e. 2568 J Raj Pracha Samasai Institute Vol. 9 No.1 Jan - Apr 2025

I¥ognausiug n1suansuaniu Dashboard #aglvvuisauaiuisafianiuaniunisailsad ey
wuuealvsl Bnvamsld Line Chatbot taeifisdesmslunisindedoasfulsswau Wdeyadowi
Aeafuormslsadousazduugirlunsdrfuiniminisumg uinmslfmaluladfivaazeae
dulszAvsnmlumsdanslsadeu uwidsemuimmenaeyszns wu nmadanellaslufufivindlna
nsshwauUasndevesdayadiuyana nMsiawvinweyaansiunsidmalulad nsudludaym
wianifagtheusugsnmunmmsnuadiheuazansiuauitielsadeulfegeditedidy
Feaguldinnisiunalulad Al GIS ua Line Chatbot sUszgnalilunisdanislsaioy
faduimddyiiannsodisussmalneussadmeng Zero Leprosy Wl 2570 walulaBinani
Lwigaigananuaitilunsitadeuazn1ssne widiasnanusuilioseninaniisnulasyuyy
lunisidsedsagauaulsanignmsaduayuainnnaindiu nsuilvdgmidainaiaiuisadilug
nshialsnEouednsdstu ilisemelnenaneduduuuulunisdanisTsaseuluseiulan

LONEN5919D4

1. Department of Disease Control (TH), Rajpracha Samasai Institute. Annual Report 202 3.
Samut Prakan: Rajpracha Samasai Institute; 2023.

2. Mahotarn K, Bumpenyu S, Setkit C et al. Handbook of Leprosy Diagnosis and Treatment.
2" ed. Bangkok: Cooperative League of Thailand; 2001.

3. World Health Organization. Leprosy Road Map: Strategies for Interrupting Transmission
and Achieving Zero New Infections. Geneva: World Health Organization; 2021.

4. Mahidol University. Development of an intelligent information technology system for
epidemic situations in Thailand (Thailand Epidemic Al) [Internet]. Bangkok: Mahidol
University; 2024 [cited 2024 Nov 26]. Available from: https://www.mahidol.ac.th

5. World Health Organization. Guidelines for the diagnosis, treatment, and prevention of
leprosy [Internet]. New Delhi. WHO Regional Office for South-East Asia; 201 8. [Cited 2018 Oct 6]
Available from: https://www.who.int/publications/i/item/97892902263830.

6. Bangkokbiznews. Exploring the future of public health systems: Al and innovation
supporting services [Internet]. Bangkok. Bangkokbiznews; 2024 [cited 2024 Nov 26]. 1 p.
Available from: https://www.bangkokbiznews.com

7. Zealous System. Chatbots in healthcare: enhancing patient care and operational
efficiency [Internet]. Zealous system; 2024 [cited 2024 Dec 19]. Available from:
https://www.zealousys.com/blog/chatbots-in-healthcare

8. Inferenz. Chatbot for healthcare: Key use cases, benefits & risks of Al [Internet]. Inferenz;
2023 [cited 2024 Dec 19]. Available from: https://inferenz.ai/resources/blogs/artificial-
intelligence/chatbot-for-healthcare-key-use-cases-benefits-risks-of-ai/

9. Patel A, Waters N. Using Geographic Information Systems for Health Research [Internet].
Application of Geographic Information Systems. InTech. 2012;303-320. doi: 10.5772/47941

10. Robin TA, Khan MA, Kabir N, Rahaman SkT, Karim A, Mannan II, et al. Using spatial analysis
and GIS to improve planning and resource allocation in a rural district of Bangladesh.
BMJ Glob Health. 2019;4:e000832. doi:10.1136/bmjgh-2018-000832

11. Sharma R, Reddy JV. Application of GIS in Monitoring and Evaluation of Rural Development

Programs in India. International Journal of Geomatics and Geosciences. 2018;8(2):123-130.

63



MyEnsantusvUsTanaunde I 9 atufl 1 w.a. - w.e. 2568 J Raj Pracha Samasai Institute Vol. 9 No.1 Jan - Apr 2025

UNAINIYINTS Academic Articles

mﬂ%’nsa‘um'sﬁﬁﬂisﬂéawmaa@msamﬁa‘[m
IUUNDILNBVBUITINIITZUININY [5AGUYRIUTEIALNY
Application of the World Health Organization's Leprosy Elimination Framework
for the Epidemiological Classification of Leprosy Indicator Districts in Thailand

= o £

SseAnd uteqil Thirasak Hoonchaiyaphum
A5N07P SOATUNT Siramas Rodchan

YAIAE Walay Shutiwan Ponladech

801U IVUTE YUY Raj Pracha Samasai Institute
ﬂil/m‘l/@l/kﬂ Department of Disease Control

DOI: 10.14456/jrpsi.2025.7
Received: December 12, 2024 | Revised: March 14, 2025 | Accepted: March 20, 2025
unAnga

nsAnuiidunsiengidoyardiaslsaizeusslnduazmanszaisvedlsa Tassuuniiud
seAusunevessznalng annslddeyaszudned 2543 - 2566 nunsaunisiidalsaig ou
yasesrmsewsielan dalinnudfiunsunsidolsateudiintu uavaudenlemieszuining
et saS unenanszanevedlsni ey waskanITwuNLnetaUsTmesruinelsail eu wansdae
unuiindeuaUieufisunuaenadosiunslfinaurideiuadaild Wi erud Sovas uavaada
Cohen’s Kappa (K) Useifiumnudenndeinissiuunsinedousdv funauaitagiu

nan1siAIed 928 sunefialszima wWug liiiudsaudisalunisdidnlsad ou
TuaoanAIssud iunaudsd 2566 wuin Usgialnedened seindunisegluszegd 1
syEnoungANITUNI N30l 031uIL 7 Bune sraedl 2 szzuganisunInsraed oaud
spozidalsadoudiuiu 62 S uaramsaussgMatidalsaEeuduia fe ogluszesi 3
sromihsgimdsnstdalsadousuiu 241 Sune wagilanuylillsaUszsausiuan 618 sune
nsisuifisunanisduundneteusd denusifisnaty 2 3Bdanan Tastnualisiine
flogfluszesd 1 way 2 Husunediousts sewined 2566 - 2568 wuih mssuundusunetousds inndy
neuaiUagiu uasnudn Tnafidenndomssiudosay 91, 93 uay 94 mua v InefiAmudonadoIsE iU
U1unans Cohen’s Kappa 0.481, 0.498 uaz 0.527 Aua1du M5 3As1e i uil g Whiiuds
mﬁﬂsza;ﬂﬁuaﬂsﬂiuﬁuﬁmqqﬁmam‘suaqa"'u,ﬂaﬁé’qhimmmﬁﬁmimL‘"ﬁyauiéfé”n,% Tnggunowail
dnlngjiegluuisdminvesniang Tuoonideanie samfdwmindanduazuninalunald
nsAnuniFauusilfaiaasuauduudnisihse Tuazasmsnunslsaiteu Wedanisfuiiud
fdtlmunsFovedlsnFousenaaiiios nesdufumsis 2 nagws éun madumgithesmglnidedy
Hrumsaieanuiuaraunssriinlsat euluguey uaznisdumgdisnelnaidegniunisnga
Fansewiduialsad ou dadunsd wadunsid s nmemmuuaynsdumg Uaerelualussens uusn
Huasddylumassianisiinlsadouluiuiiifenudesg

n1stinseunisidalsad ouvesesdnisounsielanuldlunissiuundnadev st
wiughamddylumstisnasunsgruanld wesiligianslassnmsnueilsaEouseiuUssme
anunsau aszAvis vlunsi anueud mvd ) ssy AUl fd narlseg s ee s v e syAvE am
lunsdaassninenns faidoadifidornglsaifeusasdifrtossaummuanagns madiduaudae

Y 9

64



MyEnsantusvUsTanaunde I 9 atufl 1 w.a. - w.e. 2568 J Raj Pracha Samasai Institute Vol. 9 No.1 Jan - Apr 2025

W olinsindalseE ewdulleg wiiuss@ns amuazd sy wnymeysannstlazd wesubivssmelneussg
nsndnlsaE ounudngvesssnnsewtislanlunavnzautazd e linsandunsud latym
Tugneninisszuiavedsasauamunsailaviuisfiuasiindnguatuayu

Ansiagiwus: Svdnd udundl dwa: thirasak.-h@ddc.mail.go.th

ANANARY: BNBTBUITNNTEUININEI, NTBUNIINIRLIAEaURIANIauNialan, lsnsou

Abstract

This study aims to detect and analyze the distribution of new leprosy cases according
to the World Health Organization's (WHO) leprosy elimination framework by using Thailand
leprosy data from 2000 to 2023. It focused on recent transmission and their epidemiological
linkages. The primary objective was to describe the spatial distribution of leprosy cases at
the district level and categorize districts into epidemiological phases based on the WHO
framework. Advanced mapping tools were employed to visualize district classifications and
assess their alignment with present criteria, which particularly emphasized the number of new
cases. Statistical measures, including frequency, percentage, and Cohen’s Kappa (K) were
applied to evaluate the agreement between the WHO framework and existing classification methods.

The analysis covered 928 districts nationwide, highlighting substantial progress in leprosy
elimination over the past two decades. As of 2023, 7 districts were classified as Phase 1 until
transmission interruption, 62 districts as Phase 2 from transmission interruption to disease
elimination, 241 districts as Phase 3 post-elimination surveillance, and 618 districts as
non-endemic status. Comparing the district classification of epidemiological indicators using two
different criteria, with districts in Phases 1 and 2 designated as indicator districts between 2023
and 2025, It was found that the classification based on the WHO leprosy elimination framework
identified more indicator districts than the present criteria. The observed agreement rates were
91%, 93%, and 94%, with Cohen’s Kappa (K) values of 0.481, 0.498, and 0.527, indicating a
moderate level of agreement.

The spatial analysis highlighted the geographical concentration of districts that have yet
to achieve leprosy elimination. These districts are predominantly located in certain provinces
of the northeastern region, as well as in Pattani and Narathiwat provinces in the south. Strengthening
surveillance and control measures to address these persistent hotspots is strongly suggested.
A dual strategy is advised: passive case detection through community education and awareness,
alongside active case detection via contact screening. Enhancing community engagement and
early detection capacity is crucial for accelerating leprosy elimination in high-risk areas.

The findings emphasize the importance of adopting the WHO leprosy elimination
framework for district-level classification of leprosy epidemiological indicators. By employing
this standardized approach, national leprosy control programs can enhance progress
monitoring, accurately identify high-burden areas, and optimize resource allocation. Public
health authorities must collaborate strategically with leprosy control experts and other key
stakeholders to achieve more effective and sustainable leprosy elimination. This integrated
approach will strengthen efforts to achieve the WHO's goal of leprosy elimination in Thailand

and facilitate timely, evidence-based interventions in endemic districts.
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