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LY a o \l
e 4 .. - . | salasansids g
WUULEUBLATINITIVLNBVITUNTNIITUIAIUFITUNTITL LUy B

I3 Y & v " al 19 Y ' | al v Ay =
nyannsenuuunesuyndedunvilve mndelaliifeidedliszyin ineades) waswuuonansiisnsds

wuuvlasuilaziauenannenITuNISHRILIALESILAzaTUaAYUISEsIIUNTITe luywe ves ame.

1. %alAsaN1579Y

1.1 Janwlneg:  AnwAuduRussEniNa8AINeNwaLaNNTNIBNDIATNTINSHUYDIRILD

1.2 %ammﬁﬂﬂq‘w: Correlation between chest strap and smart watches for heart rate detection

2. wandeaintihlaseinsuasdidesiu

2
o

2.1 Fovhmihlasens: (sryian v lneuassingy)
WY @39AAI5Y
Decho Surangsrirat
2.2 AAILALAILULINIYINTS:
Ph.D.
2.3 anw/mienuiidadn:
Assistive Technology and Medical Devices Research Center
2.4 INsAn: 089-140-9461 nsans:
2.5 dwa: decho.sur@nstda.or.th
2.6 edelsuide: (hsanlasedovesnagivesummnay Wnwlneuassingy wisussydun,
anIuiaasie, vaneiaylysawy uazdisia lnsuuulse3 use curriculum vitae TIuR8)
1. WA.ATUNNANN IINTANINT
Polathep Vichitkunakorn, MD Ph.D.
AUTLNNEFNERNT UNIVNUIRYAUATUATUNT
087-494-8125, polathep.v@psu.ac.th
2. UN¥EiMe avje
Phattharat Songthung
AINRG, NECTEC
088-411-5088, phattharat.songthung@nectec.or.th
3, WeITRT dueu
Jiradon Tinuan
AUVNIVWHUIAVNIN AERAULANENT U Inedeuaild

086-971-6357, jiradon.t@gmail.com
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4. UNEANMFUITNY UYLNA
Thanarak Boongerd
WBIUNA LNEIUIasTINAIERSIRALNTZIATA
081-481-3011, thanajazz18@gmail.com

5. WaEINaThu Adua
Wimonrat Khamyan
A-MED, NSTDA
083-068-1758, wimonrat.kha@ncr.nstda.or.th

2.7 STuzaasANUMLESaAUlATINNG 21

3. @jUdalasenis (Project Summary) (A1ue13LiAY 1 winszaw)

¥
o =

lutlagunisquaguamiluifeuwasiiaudrdyiuuindulunndisle Juilidnng
Wawgunsalnteduasunisusedivguainilasiuluidazyaraeanuiegraviainaie lagaunin
79% (Smartwatch) WudnuilamalulagAiwauliuinamsadunldgueanuazainliun
Aldausmivansning (Smartphone) 16 1wy Tdiearuaunsinsdnm fawas aregu wagsiuds

<] ¥ a v = & a = fv o w ! Y & ! a

nsiuteyaieatuavnm Fedusnuilaisdiduddglunisguaguaindruyanalailueg1ei lng
AIEN1I N0V LU N AN1T0IUIRIINSIAUTeRle ot lUUsziduataneg Tun1siin
a =~ o w [ v v o 1 avy 3 a -
Aanssunsaniseenmaimels dwaligldnuaunsainailaanaunsnievlivssdunueiio
AUAFUNIN TINTINNUNNTERNMAINELTIaguaTInElRdusUTranlsadelaBndae

fa o

Audideimalulagdsguieanuagainiaviaiesdiennmg dunnuiauIngImansuas

a

wialuladuwiannd (@) ladaiudeenuddglunisiinalulagaunsnisvuntivdasuaunin

8

wazUSuUAsumngAnTsy Weaneudssvesnsiduthonnisalifiadedess vie “8uda” (NCDs:
Non-Communicable Diseases) Insn1siamnan1sniauiit efinmugunmassyanaiiy faanu
Suduiidomaaouisumesindniinmsiiuvesiilaiithunldluanmey Wilanugndeslusyiui
anusethuldauldesdunnnguuena lneinddeianudndudesivdeyalunisveaeu neay
78% 1.0 (ThaiSook Watch 1.0) uaglneay 33 1.0 (ThaiSook Ring 1.0) iigufiun1svitauesanem
Aon (Polar H10) LAz ANITNIDY (3u Apple Watch SE, Garmin Forerunner 55, Mi Watch Lite) 7
feufulutagtiunagiiunaeinnnsguildfunmmeaouiiisuiuguasaimanisunme Sanunsold
sildaza faeugndedlndidssiunisinsneinies ECG (Electrocardiogram)
Tnglunisiiudayadnsnisdiuresidlannaunimey ssaliunisiudeyalaenismageu
puNTEUILNTEaNfIAINIETIMNA 45 Ul 3uaInnsevgusenewIBLAn N iUy
53 SananlumsinszritausazAanssy uazausensdamienstamendseaniidsnie Lile
NAFBUNITNN9IUVDY ThaiSook Watch 1.0 wag ThaiSook Ring 1.0 1gUAUEIEAIADNLALENITN

1999 uq Ndenunldlulasinis lnenuidedidudiunidddulasinisueundiadunisidnsg s
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an1un1saivedlsngUilvi aURen v3elsARnfduNTIIUUUYTUINTT Seeeh 2 SHalATINTT
P2251265
ToyadnIINITHNYeIlIaINNTTRRNGIN emunanUUR (protocol) Nimualy azgn

o ¥

theen (export data) 9ngunsaiflfifudeyalunisided Tusuuuuvedlud xml waziirdeyaan
g xmlignszuiun1sinieudeya (Data Preparation) lawA A15W1A1daze1ndeya (Data
Cleansing) N15¥14 8y a5y (Data Anonymous) kae N15%1A1A 1 uesialalsdy (Data
Normalization) Litein3udeyalimioudunisldnusely Tnedilsisnugniewesteya (Data
Accuracy) uagaududausvesdoya (Data Privacy) vesfiinsaulasamsideluasil
nMsiesgidoyalulasinsidey szdevilu 2 Uuvy Ao Weadfnly Tneldduussans

] [

avduius (Correlation Coefficient) $9uffU Bland-Altman Plot tlauanInLdenAdes e sus
avgUnsnifuasainen wae \sadniteulflune Machine Learning lnafianfinasldfiansan dail
AIAIIUYNA DI (Accuracy) AAI1UKAIUEN (Precision n38 Positive Predictive Value (PPV)) A1
Negative Predictive Value (NPV) A1 Recall %38 1 Sensitivity A9 Wz U99n15MRdeU (Specificity)

aLAN F1 score @afaulalunsuseiliuni1syina uyadlanan 19maunILmas N g1 NI iane

q, ﬁ/iéhmil,l,asmqwanﬂ‘sﬁﬂwﬂ (Research rationale)

L] @AnwimnuduiusseminadgmnenwasaunsnIaviainonsINISAUTDINI LA

L] iiefnwnanudunussening ThaiSook Watch 1.0 way ThaiSook Ring 1.0 1guAUaNsNIeY

Tuvaemain

[ weduasulviausngunin lafiniadenlugunsniifusisiangemien

5. ajUgavain1sAnuilnnnouniil kazn1snuNILITIUNSSY (Literature review)

TulAsIN1sANYIANUAUNUSTENINE18AIABNAUALITNIDY LD IADANTINITHHUVDI LAY

¥

N9AEEITELANUNILITIUNTTUIUAIUYRIAIEAINDN AUISNIBYTUANY TINTIMENNUITAS

1%
[y [

P lluauided fal
AN8AINBNEINSUINDNTINTISLHAUVDINLR

magIdelafnyimannislunsindnsniswiuresidlasegunsainienisunmnduagnuin
Polar H10 ugunsalaemneniiianugndedunisindniinmaduvesila Ifideuriiiunsia
shegunsalmsunme ECG (electrocardiogram) ) wuuwnynandidi 12 9a asiiAianuiawaiam
N1 4% visednlefe UA1ANgNABINBY 97% warilAAnugnaedlunsinal RR Tu 2 fadiui

drwsunsisarnisiu agfl 92.9% waz 99.3% sud1du [1] lneriaaugnasamail iWuands
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ad@n Polar H10 lavinisussdiugunsalidimsunisesndiaenie leeludinanuiuldasanienis
wing uel Polar H10 viladegluszAunlndlAesivgunsainianisunnd Feeglugduuunasainse
mslitndnsmssivveshilalurareantdimeuazdnindugunsainirmnnugndesgednaunsal

nildlupainlagiu

U7 1 gunsal Polar H10 wieNaneamen [1]

ng Polar Wugvieniiveideseseiuuluansmealulagniseenmdinisuazaieninen
o LY v A 1 o I t4 = ! a = N ! LY a v
dmiunmsiadnaswuulidndudsadaudeutiing iigudaudeiuiaunadiaty Polar Beat Uy
annsvluriuugysluasasnnewesenmasnmenaiunsaldanulaviuil Tu Polar H10 SndleAudn
Tuda vilvvageaniadmniglidemnanisviny sagainuazsivunziuniseanianigiiaunn

Uszbny Wi N1studnsenu N1539 et Wuduy
[ d' % o 1% LY
AU5N20VN Y IUNSNAFBUNITINDASTINISLAUVD NI 1D

Aauzi s lavihmsAuaIfgItvausmetludagdunlasuanudeududuiug wagegly

o = o = = o < o w [ o oA 3 o
NI TNdiinalSeuiigunsldanuiiesanidineeglussaunuiauls lngausnieyit
s sneaeuaseil taun g1 Apple Watch SE* §u Garmin Forerunner 55% wag3u Mi Watch
Lite* FaduausnievinsanuiwinissadengunsaliiaiUSouiiiauiu ThaiSook Watch 1.0 wag

ThaiSook Ring 1.0 Tufifveinsindnsinisiduresiila musiasidensneliil
* yioguitouni lunsdilansmesudueramdsen viedpulmisuq fvnlndlAeeveuyssanaiinly

Apple Watch SE §nagluainsniaysiagouie1ved Apple fianunsansaunguiliaasnig

Y

mensINswuveialaluynuaenld Apple Watch SE vihAanssusing loeglussdunfuin
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dnsnsduzasinle

68

gﬂﬁ 2 @1n3n79%3u Apple Watch SE [2]

Garmin Forerunner 55 1Jugnauismenilasuaudenlunguiniwidudiuiuuin
InganIzn1580nI1aIN1ena1ewIan e st udnseukasn1339 Tuduveinsindnsn1siuves
lafideiloanunsailadeliomniug In1sindnsinisiuveaidlavueiinuasfoudnsiniswiu

29LANAUNR

E‘Uﬁ 3 @113178%3U Garmin Forerunner 55 [3]

Mi Watch Lite a@u1sniausianusendamuilslunais Alasuanudeuldiieaannindinie

wazindnsnisiuvesiila lneiilnuneenfdinmelndenuinnin 11 gUwuy

< Heart rate

BPM

Cancel Measure

U7 4 aan$mevgu Mi Watch Lite [4]
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Rob ter Horst 1in Bioinformatic ¥1eaa3e thiviin1353usiu 75 aunsnisylunngiesian
Aaa ° ) a P p P a £ & YY)
anan dusunisiamuteyagunin [5] lneeuiieulseansamvesausmerlun1sindns
A15LAUVDINLLAVULBONNIEIN8A 805U UAT BT UINSENU Tnantsneaaaulaai Correlation

Coefficient (R) fauansluguil 5

- $050
60 $ 50-100
$ 100-200
> $200

N
o

Ordered Worst to Best

n
o

P e

0.35 0.40 0.45 0.50 0.55 0.60 0.65 0.70 0.75 0.80 0.85 0.90 0.95 1.00
Correlation (R)

5U71 5 n91vluanaen Correlation Coefficient ¥8d 75 aunsnievlunngesian Nanandmsunsinniy
Poyaaunn lnvgunsainlasansidellaulananisnaaeufe Polar H10, Apple Watch SE, Garmin

Forerunner 255 Llag Mi Watch [5]

Tusnsns 1 I¥aguen Correlation Tesusiazanimenilasimsideiaulanansvagou
1611 Apple Watch SE fifin Correlation winfiu Polar H10 7t cold standard agj‘ﬁ 0.99 @uwaq
Gamin Forerunner 255 ful) 2022 il Correlation 1 0.90 da1dusuitlndlAssiu Forerunner 55
fud 2021 AlassnTIdui1donld way Mi Watch fidn Correlation 7 0.97 Tnglasanisleidan Mi

Watch Lite niimsldnulalndifesiu uisiagnninieldlunimegeuasail

LY

M1379 1 wansen Correlation Coefficient vesausniawld vivelndifssiugunly lulaseinisided

#vio U 307 Correlation (R)
Polar [15] H10 $50 - 100 ~0.99
Apple [15-18] Watch SE > $200 ~0.99
Garmin [15, 17] Forerunner 255 > $200 ~0.90
XIAOMI Mi Watch $100 - ~0.97
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ANSYN9IUVDIEU5N8TUNTINDNTINTSLAUVD IR

Tuan s MI8BL T ULB T INDNTINITLAUVDINILANAIUITOR ANIUNTLAUYDIN LA BUNT]

(BPM) wagnsivdouanuidaundlauvuiisalnd lasaursnevsdiulnaldinalulad PPG

[

(Photoplethysmography) [6-8] Aawandlugud 6 Fadunmsvinumesueesuaiiianuuiugigs
571A7 1l wg TYuna el awasN A uraIvIUIRN BN TAUS UUWEIALAILaY AT oI dL Vi aUIN
a o a v A ~ = - A A a v a Y] a

Ailausnudeile Wegnisivaisuveaionund Nuasdunizasyiouoanunanianisluliunm

! a a )~ v a ) ya PN ! v Y] a A
ll']ﬂﬂ']']LLazLLaQﬁLGUEJ'JlILLu’ﬂu@JVﬁ]%ﬂﬂﬂﬂeﬁULLﬁﬂlﬂ@ﬂ’J'] 1u°Um3V|33W'J'Nﬂ']iLG]uGUBQW’JIQLLaQﬂLSUEJ’JQS

Y Y

4 o

annduliiosndt Mnudnnistiesu Migugesdsanunsansiadudsinanisivadsuedien

v = Y ¥
LLﬁBiSQ@Mi’]‘U‘WQﬂ@@ﬂW}H

Optoelectronic sensor

! Light emitting
¢ diodes Photodetector:

g |

............................ . Skin surface

Stratum o .
corneum | Lightin \ /nght out

Epidermis

Dermile */ Erythrocytes

Capillary vessel

Ul 6 nénmshauveasues PPG (8]
Borg RPE (Rating of Perceived Exertion)

insesilodmiuinmunegulunsmelataseumiesdnseninsnsesniidsnig wie
Borg RPE [9] Wulaesilefiireuazazmniign lunsinanuidninsamemdsihauminiieda
Tnfiansananamdanmasanievasdigidisnlassnissuidunisaaey wazannsAnyIves
Borg A1 RPE flnasar1snsinisiduvesiilatszana 1 de 10 3sludiulasinisised axlduuy
Usz1iiu Modified Borg Scale muguil 7 iileaeuniuamidnvesgmaaou lnsutaszduainy
wilogoonidu 0-10 Wdedunisussidiuauiesd siuvesgidrsanlasenis degrenisldsu
Modified Borg Scale \Wu Iilegiduapunmsziuanumilosvazyhnismaaeuresidrsulasinig
AU 0-10 mngiirsanlassnslinzuuuiszdu 4 uansin Borg RPE e 12 Feanansatian
Uszanumsadnsnissiuresiilavesineaounsduiienanmues Borg RPE fudiAs 10 4z

WINAU 12%10 = 120 BPM
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RATING OF PERCEIVED EXERTION (RPE)

Borg’s Scale  (Gunner borg 1982): Modified Borg Scale:
6- 0- at rest
;: very, very light Ty
9- very light 2- somewhat easy

10-

gﬂ‘ﬁ 7 1W3suisu Rating of Perceived Exertion (RPE) U84 Borg’s Scale Way Modified Borg Scale
Bruce protocol treadmill test

) = o w a Ag vo )
N131Ag@eY Bruce [10] LTUNINAARUAIINLATEANITRBNAIGINBUUG T 7 b U1y
aunsaldusziluaussanminlasazvasaidenld lneundudtenliveseuiniviieinszuunis
= 1% o ! Y v P ~
mela FansmaaeulzUsenaunie 10 seaunisvegeu Tuwsazseauagldiiamegeuagi 3 wndl
T¥A113L57 (Speed) way AUTU (Gradient %38 Incline) mu#i Bruce protocol laivual’ Tnely
lsen933il Iahudnnisusdanldlumsiiudeyaniseandduiioiadasnssiuvesiila fe
| 1 P a o [y a 1 I a . =
nsnaaeuluusiasyiavedi 3 uiil dmsunisiauug aedun1s39mesu (incline 0%) 3 W1 wae
v a o a v [ LYY ~ % <
189970 3 WYl azUFuiuANTwly 10% @duniuauATULIaINITNAERU e lrauITaiuAIm

uansnsTuressnIIMsiuresilalddnaudety
6. INQUszAIAYRINTITY
WeRnwauduiusssninamennenuazautsmerlumsiadasinisisiuvesiile
7. swandualreduvlvesdnuiiilasinisiseazdlududunis
Walua &nv. An 14 91A5as1INg Fu 4

8. A19SUNYITIUAZLIIAVDINITDDNLUUNITIVY

8.1 seideuinive:
uns@inundeyaludramin
< = & v v 2/ a [
OO0 Wunsfnwimisdeyaludhmthuasloguds

I3 = v Aa 1 v
[ Wuns@nwdeyanieguda
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8.2 19a¥18YATDINITOBNLUUNNTIVE:
Tasamsifeiidunafuioyasnsnadurosidlavesidriniasinig Tnsagduiuns
Fudeyamuesuisuardunou fuwioluil
1. Aaenasweunslassnsiduszozna 30 $u Asusumsiiudeyavelasnns e

N ¥ 1 aw & [ Y Y av o & v &
‘Vlﬁuiﬁ]L‘?J’]i’JtLIIﬂNﬂ’ﬁ’mEJ‘L!LL@BL‘U‘L!QLGU'ﬁ’JiJ’Jﬁ]EJ‘VIG]?W]’]ELILﬂm‘ﬂﬂ@m'm@ﬂiﬂiﬂﬂ'ﬁu

= Y

2. WS ATRMNUN NENNIT KA uaEIIgaEldenvadlaATINTg TINfnauTaatdy

2l dde newdidisnideazlasunsiiudeyauazlifeyaiion1side

Y

)
_)f
D
~
=4

1%
=]

3. anflun1sfiuteya (Data Collection) My protocol Msiudeyainanauauly dail

a wa

[
[ finsaadeaslasuiuusinuagasyfiRnmuseninanisvagey
[

% VLSJU v =

Sumstuiindeyaiiugu tawn e 81y 918 sEAuNsAny 13a

[T fdnsandeaglasunsduiindmiln daugs s Tuivihnismegey
[ firsaadeaslnsunisingunsaiiiedndnsimswiuvesilanavan 6 dugunsal

oA gUNInlaunsNIBY 4 1A383 UL 1 29 kAT @18AINN 1 LATEY

[ sewinansveaeu Insasuaiy RPE Tuyntienisvedeu wasduiin RPE oy

protocol MstAutoya

a wa o

[ fiinsundedudauauugdiseninammageu (Test) Aail
o duinvasingunsaliensiaanisviinuvesgunsal

a 2 v I3 a
O LﬁiJﬂ’]ﬁLﬂU?J@%ﬁ WuLian 45 U

®  Dynamic stretching 3 Ui

" Jain 1 w9

" Judnsenu 16 Uil dall

» Suduth ileaugusnanie (resistance = 1) 19
m  {Ju (resistance = 1) RPE Uszanay 4 3 Wl
n Jy (resistance = 4) 3 Wl
n Jy (resistance = 1) 3 Wl
n Jy (resistance = 4) 3 Wl
" {Ju(esistance = 1) Vulviihasuvgaiu 3 W
" Jain 4w

" Jauughe 16 Wit ol

" fy - 1w Lileaugusnanig (incline = 0%) 19
" 39 930 1w (incline = 0%) RPE Uszainad 4 3 U
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" 33 vie Wil (incline = 10%) 3 U1l
" 34 (incline = 0%) 3 47
" 34 (incline = 10%) 3 47
" 33 (incline = 0%) AalWasunduanniuUnd 3 Ui
= uin 2 Ui
B Static stretching 3 Ui

[ finsundganunsanganisnaaeuille3anivilaevisonuinausemgn

4. dfeyailiangitisinddeuniinssuiun1snssudeya (Data Preparation) Felaun
N3 Data Cleansing N13%11 Data Anonymous tag n13%11 Data Normalization
2 v a = o o sl DS Y v oe

5. ivdayaiiunszuiumanseudeyaudy Bluaananinisihsiaiedesiunisidngs
1% Y MYy 9 A awv
Toyaanuanaitilaegluiiuide

6. MTIATIEdeyaludeais wardnsigvideyarenaila Machine Learning (ML)
%30 Deep Leaming (DL) lngn1sidanimaila ML %38 DL dudusgiudeyauaznanis
naaeuluwiasinalianliauwminzaniunmsilvlgsvivaunsaliineaeu

7. WELNSHANTITEMEN ANl TansTeauuWInR agies 1 atu wavlnauwny

a6 www.thaisook.org 1iBlAsUNSIHELNSLA?

o/

9. Aunditiswidendnludesld uazignisAuinvuindasgs

Puiinsddelulasnisid aunsadwinlaanuuefieg199198aidnsulasanis
ThaiSook {un1akvles www.thaisook.org lutas 1 Yikuwn Feliusezunas 1,500 Ay aeldans

NMIANAUNGLUTEVINTENTUNTIFLVDY Taro Yamane [11]

N
n=———T
1+ (Ne?)
INANTFINAT Lile
n AB YUIANFUAIDEN
N Ao YWIAUTEYINTVIaMUA 1,500 AU
= ] o = v Yy
e Ao Arnueaaedeutansuls 15%

wuelugas agladiuiunaudied1ndiwiu 43 519 aelulunisfnwdasiivtayasiu

TneUssunad 45 — 50 518

10. nauin1sAnaangidnianide
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10.1  wnaueiAnkn (Inclusion Criteria)

[ 21920-591

[ Wuflsiflsavszddifeiussuumaiumelanayszuuiden

[ Biflonsuiaidunsesunisindn T 6 Weu neudnvinisvagey

(] ansnsaeenrdsmesenstudnssiuuasiauugiold

[ aunsafngunsaimsiasanmasiuresilaiifesionsaesiuasuinamihents
102 nsidneen (Exclusion Criteria)

AnlaiBugeuinTiunsIde

Q“d al L Q“ o !
HREUNNUINNIY QU FUNINIINAEFDU NI 37 L€

ey

WEHUSEIRAINURAUNRNATUT LIS BNEIDBNNIAINE

¥ 9 a
Andilsprialanaglsnssuumaiumela

O O O O Od =
ey

NENAIATIAN

103 naundaglinTINIdeeenaNtATINTg (Discontinuation Criteria)
1 fildannsadhsunisifiudeyaldnsuiis 3 ass lngasvhanedeyavesdidisanideriug
TNV NENNITINTINLATINTIRY

11. inauain1sef

ALisan3denlianunsansiunsiivdeyaldnsuis 3 A5 wsedld13ITeReIn1INaY

Y
Y 1

venidniinsalulasinsideidielanld lngludndudewdaneua waznisuenidnnisdnsuniside
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" Judnsenu 16 Uil dall
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n Jy (resistance = 4) 3 Wl
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" Jauughe 16 it ol
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LIV 2 U7
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X
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" Bland-Altman Plot [13-14] 138 Difference Plot Wunisusediuenig

89UV (agreement) 5¥111995n15IALTIUTUL (quantitative) 94 2
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Jannad (limits of agreement) 31NANRAY (mean) Waza1uld g uU
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a da &£ @A a
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" True Negative (TN) @siviungnseiudsinetu Tunsal viunedn laiass

1 a

a da &£ @A
wagdsiindu NAe ldase

a ao

B False Positive (FP) @a9vinunelansadudaiinady Aovinunedn 259 we

A da &£ & I a
ANLNAYU ABD VL@J"\]?\T

" False Negative (FN) @siviungldnssiuiiiniuase Aeviungdnliass

a A a dy A a
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Confusion Matrix

Actually Actually
Positive (1) | Negative (0)

Predicted Tr,u,e Fglse

. Positives Positives
Positive (1) (TPs) (FPs)
Predicted Fals.e Trug

. Negatives Negatives
Negative (0) (FNs) (TNs)
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E‘U‘ﬁ 10 m1919 Confusion Matrix
Accuracy araigniasiimeldnssiudsiiintiuais fio nasiuvesiauay
vdunealum1s19 Confusion Matrix 1136938 91U observations
v
Accuracy = (TPs + TNs) / (TPs + TNs + FPs + FNs)
" Precision %3@ Positive Predictive Value (PPV) Aaa1uaiugn 10uns
Wisuifley mavihunefignosin 93¢ wasiAntusie (TP) fu msvinune
laiaSs (FPs)
Precision = TPs / (TPs + FPs)

U] [
a aa =2 &

11 939 UAFLAATU A

" Negative Predictive Value (NPV) A1n15vimunevignaedin 13iass uay

' £
a a

Antuae (TNs) fu msviuned a3 uidsiiindu Ao 93¢ (FNs)
NPV = TNs / (TNs + FNs)
" Recall #38 Sensitivity ANgNABITBINTTYINWIEIIAnTU “959” Ligy
fu Srunuedeavmnisaiieiune uay ety 11 “Huae”
Recall = TPs / (TPs + FNs)
" Specificity ANUTNIIZVDINITNAFOU
Specificity = TNs / (TNs + FPs)
" F1 score WJuAnuaBawuy harmonic mean S¥wind precision waz
recall JaUsvasveINITAS F1 Jusn fe iterdu single metric 710
A PRHG R PRLL NG

F1 = 2 x (Precision x Recall) / (Precision + Recall)
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UNAAED (39N91)

Outbreaks of emerging/re-emerging infectious diseases and dangerous contagious diseases urge the
requirement of integrated surveillance and prevention tools from the community level to have the capacity
to detect the outbreaks and respond to them promptly. This project aims to increase the capacity of

disease outbreaks integrally by expanding the service accessibility of people from the community level
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including 1) developing a facial thermal temperature measurement system for collecting anonymous body
temperature of people in target areas or communities, 2) developing risk area analysis software using
temperature data from areas to notify people in the risk areas and to plan infectious disease prevention
plan efficiently, 3) developing a DDC digital hotline service system (D1422) that links health data provided
by Department of Diseases Control (DDC) for area-based voice information service for DDC officers and
people, 4) developing an infectious-disease-related teleconsult service system for people to educate
people on health information and emerging/re-emerging infectious diseases, 5) educating people on health
information and emerging/re-emerging infectious diseases via mobile applications to prevent and control

the diseases.

Keywords (lne): n3nsiadugaumginidlunih, msliuinisideiiug, Jeyalda
Keywords (89ng4): facial thermal measurement, area-based information service, open data
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FLUVIEW

weleraclioe

A Weekly Influenza Surveillance Report Prepared by the Influenza Division

Outpatient Respiratory lliness Activity Map Determined by Data Reported to ILINet

This system monitors visits for respiratory lliness that Includes fever plus a cough or sore throat, also referred to as ILI,
not laboratory confirmed Influenza and may capture patient visits due to other respiratory pathogens that cause similar symptoms.

2022-23 Influenza Season Week 46 ending Nov 19, 2022

ILI Activity Level
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— Insufficient Data
*This map uses the proportion of outpatient visits to healthcare providers for influenza-like iliness to measure the ILI activity level within a state. It
does not, however, measure the extent of geographic spread of flu within a state. Therefore, outbreaks occurring in a single city could cause the
state to display high activity levels.
*Data collected in ILINet may disproportionately represent certain populations within a state, and therefore may not accurately depict the full
picture of influenza activity for the whole state.
*Data displayed in this map are based on data collected in ILINet, whereas the State and Territorial flu activity map are based on reports from
state and territorial epidemiclogists. The data presented in this map is preliminary and may change as more data is received.
“Differences in the data presented by CDC and state health departments likely represent differing levels of data completeness with data
presented by the state likely being the more complete.
*For the data download you can use Activity Level for the number and Activity Level Label for the text description
*This graphic notice means that you are leaving an HHS Web site.
For more information, please see CDC's Exit Notification and Disclaimer policy.
For mere information on the methodology, please visit Outpatient lliness Surveillance methods section
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Curriculum Vitae

Decho Surangsrirat

+66 89-140-9461

decho.sur@nstda.or.th

EDUCATION

Ph.D. University of Miami, Coral Gables, Florida,
Biomedical Engineering, May 2011,
Dissertation Title: Computer Integrated Endoscopic Simulator for Training in EGD.

M.S. University of Miami, Coral Gables, Florida,
Biomedical Engineering, August 2008.

M.S. University of Miami, Coral Gables, Florida,
Electrical and Computer Engineering, May 2005.

B.Eng. Kasetsart University, Bangkok, Thailand,
Computer Engineering, April 2002,
Senior Project: Network-Based Intrusion Detection System for Linux.

RESEARCH INTERESTS

Medical Data Analytics and Signal Processing
Medical Device Standards and Development
Behavioral Science in Healthcare

Wearable Device and Biomedical Sensor

RESEARCH GRANTS (PI)

The Development of Thermal-Based Technique for Pharmaceutical and Medical Application
— Phase 2 Development of a Prototype for Pharmaceutical Process Control: in collaboration
with University of Oxford and the Government Pharmaceutical Organization, Health System

Research Institute (2-year 6,929,475 THB), 2021

The Development of Thermal-Based Technique for Pharmaceutical and Medical Application
— Phase 1 Feasibility Study: in collaboration with University of Oxford and the Government
Pharmaceutical Organization, Health System Research Institute (2-year 9,260,180 THB),

2019



Chronic Kidney Disease Management Platform, National Science and Technology
Development Agency (3-year 20,959,094 THB), 2019

Wearable Device Firmware Design Development and Testing, Naresuan University (6-month
450,000 THB), 2019

Automated Peritoneal Dialysis Machine — IEC Testing and Pilot Clinical Trial, National
Science and Technology Development Agency (1-year 1,416,000 THB), 2018

Automated Peritoneal Dialysis Machine, National Electronics and Computer Technology
Center (1-year 551,000 THB), 2018.

Driving Performance Station, Office of the Permanent Secretary and ID Driver Company
Limited (1-year 2,166,000 THB), 2017.

Preclinical Validation & Evaluation of Breath Glucose Analyzer, Health Innovision Company
Limited (6-month 800,000 THB), 2016.

Research on Medical Instrument for Applied Thai Traditional Medicine, Excellent Center for
Thai Traditional Medicine and National Electronics and Computer Technology Center
(1-year 1,000,000 THB —in cash and in kind), 2015.

Develop and Validate the Endoscopic Training System from Natural Rubber, Thailand
Research Fund (1-year 657,000 THB) 2014.

Advanced Endoscopy Training Model from Natural Rubber, Thailand Research Fund (1-year
350,000 THB) 2013.

Advanced Rubber Mechanical Model for Training in Upper Endoscopy, Thailand Research
Fund (1-year 142,000 THB) 2012.

Mobile Tablet for Diagnosis of Parkinson’s Disease, National Electronics and Computer
Technology Center (1-year 250,000 THB), 2012.

PATENTS AND LICENSE FEES

Automated Peritoneal Dialysis and Related System (Patent Pending)

Cassette for delivering fluids (Patent Pending)

Automatic Temperature Measurement for Screening — 2003002466 (Petty Patent Pending)
ThaiSook Mobile Applications Version 1 — 386956 (211.008816)

Cassette for Peritoneal Dialysis Fluids — 2002003084 (Design Patent Pending)

The Close Area Virus Terminator — 2002002311 (Design Patent Pending)

Negative Pressure Pump — 2002002199 (Design Patent Pending)

System and process for classification of hand movements using sSEMG signal — 2001002769
(Patent Pending)

Automatic Height and Weight Measurement with Posture Detection — 1902004926 (Design
Patent No. 83559)

Smart Health Kiosk — 1902004466 (Design Patent Pending)

Firmware for automatic height and weight measurement system — 379846 (11.8376)
Firmware for automated health kiosk system — 377814 (11.8261)

Automated peritoneal dialysis flow control device — 1802003074 (Design Patent No. 75487)



=  Firmware for particulate matter sensor with the internet of things — 371394 (11.7806)
o License Fee 192,600 THB (2019), ID Drives Co., Ltd.
= Device for hand and fingers rehabilitation - 1703001369 (Petty Patent No.15309)
= Breath analysis system for driving performance evaluation — 1703000403 (Petty Patent
No.13839)
o License Fee 100,000 THB (2017), ID Drivers Company Limited
= System and process for monitoring, analyzing, and detecting abnormalities in biosignals
during sleep — 1701000573 (Patent Pending)
o License Fee 300,000 THB (2019), Naresuan University
= Artificial gastrointestinal tract with movement detection system for training in endoscopy —
1501006010 (Patent Pending)
= Tremor analysis device for Parkinson’s disease and related disorders screening —
1401005892 (Patent Pending)
= Artificial organ with force detection system for training in endoscopy — 1301005545 (Patent
Pending)
= System and process for Parkinson’s disease screening - 1201005092 (Patent Pending)

PUBLICATIONS

= Surangsrirat, D, Sri-iesaranusorn, P., Chaiyaroj, A., Vateekul, P., & Bhidayasiri, R. (2022).
Parkinson’s disease severity clustering based on tapping activity on mobile device. Scientific
Reports.

= Sri-iesaranusorn, P., Trakarnkulphun, A., Chaiyaroj, A., & Surangsrirat, D. (2021). Data-
Driven Transmission Patterns of COVID-19 in ASEAN+ 6. Asian Medical Journal and
Alternative Medicine, 21, S9-S17.

= Traitanon, O., Boongerd, T., Dumnin, S., Buekban, C., Pongthornseri, R., Sampnyuth, S., ... &
Surangsrirat, D. (2021). An Initial Report on Operability and Safety of A Domestic
Automated Peritoneal Dialysis Machine in Thailand. Asian Medical Journal and Alternative
Medicine, 21(2), 91-96.

= Sri-iesaranusorn, P., Chaiyaroj, A., Buekban, C., Dumnin, S., Pongthornseri, R.,
Thanawattano, C., & Surangsrirat, D. (2021). Classification of 41 Hand and Wrist
Movements via Surface Electromyogram Using Deep Neural Network. Frontiers in
Bioengineering and Biotechnology, 9, 394.

= Phokaewvarangkul, O., Vateekul, P., Surangsrirat, D., & Bhidayasiri, R. (2020). Deep learning
approach for Parkinson's disease classification from facial expressions: A pilot feasibility
study: 1423. Movement Disorders, 35.

= Chaiyaroj, A., Sri-lesaranusorn, P., Buekban, C., Dumnin, S., Thanawattano, C., &
Surangsrirat, D. (2019). Deep neural network approach for hand, wrist, grasping and
functional movements classification using low-cost semg sensors. In 2019 IEEE International
Conference on Bioinformatics and Biomedicine (BIBM) (pp. 1443-1448). IEEE.



=  Surangsrirat, D., Dumnin, S., & Samphanyuth, S. (2019). Heart Rate, Skin Temperature and
Skin Humidity and their Relationship to Accumulated Fatigue. In 2019 3rd International
Conference on Bio-engineering for Smart Technologies (BioSMART) (pp. 1-4). IEEE.

= Surangsrirat, D., Thanawattano, C., Pongthornseri, R., Dumnin, S., Anan, C., & Bhidayasiri, R.
(2016, August). Support vector machine classification of Parkinson's disease and essential
tremor subjects based on temporal fluctuation. In 2016 38th Annual International
Conference of the IEEE Engineering in Medicine and Biology Society (EMBC) (pp. 6389-6392).
IEEE.

= Surangsrirat, D., Tongkratoke, A., Samphanyuth, S., Sununtachaikul, T., & Pramuanjaroenkij,
A. (2016). Development in Rubber Preparation for Endoscopic Training Simulator. Advances
in Materials Science and Engineering, 2016, Article ID 8650631, 8 pages.

= Surangsrirat, D., & Intarapanich, A. (2015). Analysis of the meditation brainwave from
consumer EEG device. In SoutheastCon 2015 (pp. 1-6). IEEE.

= Surangsrirat, D., Tongkratoke, A., & Pramuanjaroenkij, A. (2014). A rubber investigations for
a gastroscopy training kit. In Proceedings of the The 5th TSME International Conference on
Mechanical Engineering.

=  Phutthachan, S., Suntisrivaraporn, B., & Surangsrirat, D. (2014). A framework for mapping
Thai drugs using a pharmaceutical ontology extension of Snomed CT. In 2014 11th
International Joint Conference on Computer Science and Software Engineering (JCSSE) (pp.
313-318). IEEE.

= Surangsrirat, D., Intarapanich, A., Thanawattano, C., Bhidayasiri, R., Petchrutchatachart, S.,
& Anan, C. (2013). Tremor assessment using spiral analysis in time-frequency domain. In
2013 Proceedings of IEEE Southeastcon (pp. 1-6). IEEE.

= Surangsrirat, D., & Thanawattano, C. (2012). Android application for spiral analysis in
Parkinson's Disease. In 2012 Proceedings of IEEE Southeastcon (pp. 1-6). IEEE.

= Surangsrirat, D., Deshpande, A. R., Surangsrirat, S., Tapia, M. A, & Zhao, W. (2011). A
customized simulation system with computer integrated auto-evaluation function for upper
endoscopy training. Technology and Health Care, 19(2), 79-90.

= Surangsrirat, D., Tapia, M. A., & Zhao, W. (2010). Classification of endoscopie images using
support vector machines. In Proceedings of the IEEE SoutheastCon 2010 (SoutheastCon) (pp.
436-439). IEEE.

= Surangsrirat, D., Tapia, M. A., & Zhao, W. (2009). Computer Integrated Endoscopic
Simulator with Nonlinear Distortion Correction System. In Proceedings of the International
Meeting on Simulation in Healthcare 2009.

PROFESSIONAL CERTIFICATIONS
* Microsoft Certified Trainer (MCT), by Microsoft Corporation, 2009.

= Microsoft Certified Professional Developer (MCPD, Web Developer),
by Microsoft Corporation, 2009.

= Microsoft Certified Technology Specialist (MCTS, .NET Framework and Web Application),
by Microsoft Corporation, 2008.



PROFESSIONAL EXPERIENCE

= Senijor Researcher, Assistive Technology and Medical Devices Research Center, January 2018
— Present.

= Researcher, National Electronics and Computer Technology Center, August 2011 —
December 2017.

= Computer Training Lab Manager, University of Miami, Division of Continuing and
International Education, January 2005 — July 2011.

=  Software Engineer, Siamguru Co., Ltd., July 2002 — June 2003.

= Programmer and Technical Support - Intern, Teleinfo Media Co., Ltd.,
March 2001 — May 2001.

ACADEMIC EXPERIENCE

Microsoft Visual Studio .NET Instructor, University of Miami, Division of Continuing and
International Education, April 2009 — July 2011.

= [ecturer, University of Miami, Department of Computer Information Systems,
January 2011 — May 2011.

= [ecturer Assistant, University of Miami, Department of Electrical and Computer Engineering,
August 2006 — May 2008.

= Teaching Assistant, Kasetsart University, Department of Computer Engineering,
November 2001 — March 2002.

COURSES TAUGHT

=  Object-Oriented Programming in JAVA

® |ntroduction to C# Programming with Microsoft .NET e

= Application Development Foundation — Microsoft .NET Framework /
=  Windows Form Application Development — Microsoft .NET Framework

= ASP.NET Application Development — Microsoft .NET Framework

= ADO.NET Application Development — Microsoft .NET Framework

= Design of Computer Languages

= Database Systems Design

= Computer Foundations
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8.Abstract and Oral presentation

- 27-28 9anAu 2565 111@ue Oral Presentation 1384 The disassociation between
static balance assessment and mobility risk score from Quantitative Time Up and Go test in people
with Parkinson’s disease lus1u International Conference on Physical Activity and Sports (IPAS)
(Virtual) Bsdntulaevndininends uminendovounty.
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Phattharat Songthung
fns¥ndd @

Mobile: 088-4115088 E-mail: phattharat@gmail.com

Working Experience
Research Assistant
Developed Web Application
PAC-DSS (Pharmaceutical Acquisition Capability Decision Support System)
PHIE (Patient History Information Exchange)
RHIE (Referral Health Information Exchange)
NCDMIS Version2 with Data Analytics (Non-Communicable Disease Management Information System)
Developed Mobile Application
KhunLook (Personal Health Record for babies and children)
ThaiEMIS (Situation reports during Disaster)
Applications
Pentaho (Report Designer, Schema Workbench)
Rapid Miner Studio 6 (Big Data, Data Mining)
Weka (Data Analytics)
National Electronics and Computer Technology Center (NECTEC)
112 Phahonyothin Road, Klong Neung, Klong Luang, Pathumthani, Thailand 12120
2011 March — Present

Education

Ph.D. Candidate

Department of Computer Engineering, Faculty of Engineering,
Chulalongkorn University, Bangkok, Thailand

2020 August — Present

Master of Computer Applications — 15t Class

Bangalore University, Bangalore, India

2008 July — 2011 December

Bachelor of Science, Computer Science — 3.02

School of Information Technology (SIT),

King Mongkut’s University of Technology Thonburi (KMUTT), Bangkok, Thailand
2004 May — 2008 April

Computer Skills

Languages C, C++, COBOL, Assembly, JAVA, PHP, HTML, Python
Databases Oracle9i, Oracle10g, SQL, PL/SQL

Operating Systems Windows, UNIX, Linux

Other ERP, Pentaho, RapidMiner Studio 6, Weka

Language Skills
- Good in English Language

Publications
- Improving Type 2 Diabetes Mellitus Risk Prediction Using Classification,
Phattharat Songthung, Kunwadee Sripanidkulchai,
International Joint Conference on Computer Science and Software Engineering (JCSSE), Khon Kaen, Thailand
2016 July
- An Innovative Decision Support Service for Improving Pharmaceutical Acquisition Capabilities,
Songthung, et. al,
Service Research Innovation Institute (SRII) Conference, San Jose, CA
2012 July

Certificates
- Certified for Oracle10g Database: Fundamental |
School of Information Technology (SIT) & Oracle Thailand

2008 March
7@‘“%&11 S .



CURRICULUM VITAE

Polathep Vichitkunakorn, MD PhD

June 2023
Associate Professor of Epidemiology Phone: +66-7445-1330
Department of Family and Preventive Medicine Mobile: +6687-494-8125
Faculty of Medicine E-mail: polathep.v@psu.ac.th
Prince of Songkla University
15 Karnjanavanich Road
Hat Yai, Songkhla, 90110, Thailand
PROFESSIONAL EXPERIENCES
2017 Research Scholar, Central Clinical Medicine/Addictive Medicine,
University of Sydney, Sydney, Australia
2015-2020 Lecturer, Department of Family and Preventive Medicine,
Faculty of Medicine, Prince of Songkla University, Songkhla, Thailand
2020-2022 Assistant Professor of Epidemiology,

Department of Family and Preventive Medicine,

Faculty of Medicine, Prince of Songkla University, Songkhla, Thailand
2022-present Associate Professor of Epidemiology,

Department of Family and Preventive Medicine,

Faculty of Medicine, Prince of Songkla University, Songkhla, Thailand

2015-present Researcher, Center of Alcohol Studies,
Thai Health Promotion Foundation (ThaiHealth)
2020-present Board member of The Health Science Human Research Ethics

Committee (HSc-HREC), Health Science, Prince of Songkhla
University, Songkhla, Thailand

2022-present Deputy director, Centre for Alcohol Studies,
Thai Health Promotion Foundation
2022-present Assistant to the Dean for Human Resources, Faculty of Medicine,

Prince of Songkla University, Songkhla, Thailand

EDUCATION
2015-2018 Doctor of Philosophy (PhD) in Epidemiology
Faculty of Medicine, Prince of Songkla University, Songkhla, Thailand
2008-2013 Doctor of Medicine (MD)
Faculty of Medicine, Prince of Songkla University . o
Songkhla, Thailand augnaAag
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Polathep Vichitkunakorn

Polathep Vichitkunakorn
สำเนาถูกต้อง


LICENSESURES AND CERTIFICATIONS
- Diploma Thai Board of Preventive Medicine (Epidemiology), the Medical Council of
Thailand, 2020-present.
- Thai Medical Practice License, the Medical Council of Thailand, 2013-present.

SPECIAL INTERESTS

Epidemiology, alcohol studies, preventive medicine

BOOKS, BOOK CHAPTERS AND TECHNICAL REPORTS (#i9da)

1. a‘mﬁnﬁ(uéﬂh WALNW JTATQIINT UAZENIaT SHONIANITY (2559). TaLTRASINAZAIAY: LATDIAY UaANaToS LY
Uszinalng. sszan, quﬁiﬁ'ﬂﬂzquﬁ (FIE.) BNVNITITLLNIAINGT AUSUWNEANEAS VNI INENAURIVAUATUNS.

2. WaW Aqasqmng, 284 ALlADS WALENIAT BWIANIANTTY (2562). @;ﬁaLLa:LL‘uuaa‘umuﬂsuﬁquﬁnﬁumsu‘ﬂﬂﬂ
Lﬂ%aaﬁiml,aaﬂaaaa{ Context-specific quantity frequency (CSQF). 83281, gjmﬁﬁ'ﬂﬂty%ﬂqm (F78.) R1V1ITIIZLIA
NEN ATUSUNNBFNRAS WP INENRUFITAUATUNS.

3. wawnw 33asqanns, afu 38135 WhzENIn3 SEINIANITY (2562). MBIMFIIWMITIMILIInALASasANLaanaged
FIUAINIA W. €. 2560. FIUAN, guﬁ'ﬁ’ﬂﬁzqum (A1&.) 81217 T172UNATNUN AHEUNNUAFAT
URINAURIVABATUNS.

4. 81703 SHONIRNITLUAZAM (2562). TaLTTRa59uAzALA: InTasANLaanagasiudszinalng w.a.2550-2561 (Facts
and Figures: Alcohol in Thailand 2016-2018). 8487, quﬁ’iﬁ'ﬂﬁzquﬂ (AAR.) ENVTTITLLIATNGT ATUSUNNUARAS
URINIAURIVABATUNS.

5. WaLnW 3939w uaz afu AUaN3E (2565). TIUIIRIA W.€.2564. FIUR, quﬁﬁ’ﬂﬁzquﬁ (F8.) §1UNIT1TUNA
FNEN ATUTUNNBFNRAS WP INENRUFIVAUATUNS.

6. &1I03 DMWNANTTEY, WALNN 13039MUINT (2565). UL ny w.a. 2562-2564. &92a7, qusﬁaﬁ“ﬂﬂzqum (A7R.)
RUITITZLNATINGT AUSUNNUFIRAT NAINURLFIVRIBATUNS.

7. #1303 dWUIANTTY, WALNW AAasgmng, aqﬂ&l?TﬂﬁFLL‘ﬁN”J, nd ITpdwg, gé’uﬁ'@mﬁﬁ a8z, @1301 ey, 33
Aol WUNSNY | a31e 28299 Az Fuau Iunilaasuia . (2565). LONFTITINT UULLNBLAZLWILTN WO AnTTY
miﬁuqiwaaﬂszmnﬂwm. FIVAT, quﬁﬁ’mﬁ@,mqﬁ (A1&.) 19131172V 10TNYT AUSUNNYATAS

NATINYRURITVAIUATUNS.

FUNDED RESEARCH

1. Vichitkunakorn P (PI). “Development of the measuring instruments for alcohol
consumption indices and alcohol related social harm in Thai drinkers: the Mixed
Methods™ (59-A1-0000), funded by the Centre of Alcohol Studies, Thai Health
Promotion Foundation (ThaiHealth), November 2016-December 2017. Amount of
grant: THB 229,000.

2. Kalayasiri R (PI), Assanangkornchai S, Arunpongpaisal S, Likhitsathian S, Ratthaapha
W, Atsariyasing W, Patanavanich R, Rungnirundorn T, Rattanasumawong W, Euyen
J, Tanaree A, Saingam D, Vichitkunakorn P. “Thailand Parental Supply and Use of
Alcohol, Cigarettes & Drugs Longitudinal Study Cohort in Secondary School Students”
(61-A1-0024), funded by the Centre of Alcohol Studies, Thai Health Promotion
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10.

11.

Foundation (ThaiHealth), October 2018-December 2018. Amount of grant: THB
999,000.

Tanaree A (PI), Virani S, Vichitkunakorn P. “Effect of Alcohol Use on Cancer
Incidence in Thailand”, funded by the Centre of Alcohol Studies, Thai Health
Promotion Foundation (ThaiHealth), January 2019-December 2019. Amount of grant:
THB 100,000

Vichitkunakorn P (PI), Donraman T (co-PI), Wongpratum J, Thanthithum N, “An
evaluation of blood alcohol concentration limits for driver accidents in Udonthani
province and Thailand” (504052), funded by the ThaiRoads Foundation, Thai Health
Promotion Foundation (ThaiHealth), January 2020-April 2020. Amount of grant: THB
448,300.

Vichitkunakorn P (PI), Sathirapanya C, Buathong N, Sornseranee P, Donraman T,
“Developing internet-based interventions for alcohol use screening and alcohol
education/brief advise/intervention by Village Health Volunteers (VHV) in community
setting”(61-02029-0057), funded by the Centre of Alcohol Studies, Thai Health
Promotion Foundation (ThaiHealth), May 2020-April 2021. Amount of grant: THB
804,110.

Ngamchaliew P (PI), Vichitkunakorn P (co-PI), “Effectiveness of Innovation Media
for Improving Physical Distancing Compliance” (MED-PSU-005), funded by the
Institute of Research and Development for Health of Southern Thailand (RDH), June
2020-September 2020. Amount of grant: THB 71,000.

. Vichitkunakorn P (PI), Kongkamol C, Ingviya T, Sornseranee P, Chaichulee S,

Rajborirak S, “Development of the health surveillance process and data lake related to
COVID-19 infection for the Thai Transboundary population in the 12th Thai health
sector.” (63-100), funded by the Health Systems Research Institute (HSRI), June 2020-
December 2020. Amount of grant: THB 410,300.

Sittisombut M (PI), Vichitkunakorn P (Supervisor), Donroman T, Prappre T,
“Alcohol Companies’ Brand Extension Strategy and Its Effectiveness” (61-02029-
0068), funded by the Centre of Alcohol Studies, Thai Health Promotion Foundation
(ThaiHealth), September 2020-February 2021. Amount of grant: THB 190,500.
Vichitkunakorn P (PI), Waleewong O, Chaiyasong S, Donraman T, Rungruang S,
“Knowledge Generation in Alcohol’s Harm to Others (HTO) in Thailand” (61-02029-
0079), funded by the Centre of Alcohol Studies, Thai Health Promotion Foundation
(ThaiHealth), February 2021-October 2021. Amount of grant: THB 957,670.
Vichitkunakorn P (PI), Tanaree A, Assanangkornchai S, “Predicting drinking
prevalence and attributable deaths in different alcohol control interventions
recommended by World Health Organization (WHO)”, funded by the Research Grant
for New Scholar (RGNS) 2021, the Office of Permanent Secretary, Ministry of
Higher Education, Science, Research and Innovation, January 2022-January 2024.
Amount of grant: THB 600,000.

Assanangkornchai S (PI), Vichitkunakorn P, “Center of Alcohol Studies”, funded by
Thai Health Promotion Foundation (ThaiHealth), July 2022-July 2025. Amount of
grant: THB 60,000,000.
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12. Jaruthamsophon K (PI), Ruanglertboon W, Na nakorn C, Intapiboon P,
Setthawatcharawanich S, Kaewborisutsakul A, Charalsawadi C, Hnoonual A,
Sangiemchoey A, Udomuksorn W, Sitaruno S, Tansakul P, Canyuk B,
Vichitkunakorn P, Tanvejsilp P, “Effect of genetic polymorphisms and clinical
factors on risk of phenytoin induced severe cutaneous adverse reactions (SCARs) in
Southern Thailand population”, funded by Health Systems Research Institute (HSRI),
2023-2025. Amount of grant: THB 1,549,000.

13. Ananchaisarp T (PI), Chichareon P, Vichitkunakorn P, Tantarattanapong S,
Sattayaraksa A, “Performance of acronym of warning symptoms in predicting the
diagnosis of acute coronary syndrome and effectiveness of acronym on knowledge
and clinical outcome”, funded by Health Systems Research Institute (HSRI), 2023-
2025. Amount of grant: THB 781,286.

14. Assanangkornchai S (PI), Vichitkunakorn P, et al., “Monitoring and evaluation of
the health and social impacts of the cannabis legalization policy”, funded by Health
Systems Research Institute (HSRI), 2023-2025. Amount of grant: THB 2,250,050.

15. Sripaew S (PI) Sornsenee P, Vichitkunakorn P, Srisai S, Longseng K, Tumviriyakul
H, Fumaneeshoat O, Assanangkornchai S. “Patterns of cannabis product use among
non-communicable disease patients in Songkhla province, Thailand”, funded by
Health Systems Research Institute (HSRI), 2023-2025. Amount of grant: THB
663,277.

CONFERENCE PAPERS

1. Vichitkunakorn P, Kongklamon C, et al. “Smartphone and Tablet Usage among
Medical Students in Prince of Songkla University”, AMEE 2013 conference, Prague
Czech Republic, August 24-28, 2013 (Poster presentation)

2. Vichitkunakorn P, Suvarnabhumi K, Pattanasattayavong U, “The Perception of
Instant Messaging Group Communications in Thai Medical”, AMEE 2015 conference,
Glasgow, Scotland, United Kingdom, September 5-9, 2015 (Poster presentation)

3. Vichitkunakorn P, Assanangkornchai S, “Trend and Projection of Regular Drinking
Prevalence in Thailand: Analysis of 2001 to 2015 Thai National Health Survey”, Isbra-
Esbra Berlin 2016 World Congress on Alcohol and Alcoholism, Berlin, German, Sep
2-5, 2016 (Poster presentation)

4. Vichitkunakorn P, Alan Geater, Edward Mc Neil, Jirawan Jayuphan, Sawitri
Assanangkornchai, “Comparison of alcohol consumption indices using different
methods of inquiry: results of the Thai National Health Examination Survey 2013,
KBS2016 — 42" Annual Alcohol Epidemiology Symposium of the Kettil Bruun
Society, Stockholm, Sweden, May 30-June3, 2016 (Oral presentation)

5. Vichitkunakorn P, Alan Geater, Quantar Balthip, Sawitri Assanangkornchai,
“Comparisons between context-specific and beverage-specific quantity frequency
instruments to assess alcohol consumption indices: individual level analysis”, 5th
APSAAR (Asia-Pacific Society for Alcohol and Addiction Research)/2017 TSAS
(Taiwanese Society of Addiction Science), Taipei, Taiwan, May 31 — June 3, 2017
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(Poster presentation)

6. Vichitkunakorn P, Alan Geater, Quantar Balthip, Sawitri Assanangkornchai,
“Development of the measuring instruments for alcohol consumption indices: Context-
specific quantity frequency (CSQF) instrument”, KBS2017 — 43 Annual Alcohol
Epidemiology Symposium of the Kettil Bruun Society, Sheffield, UK, June 5-9, 2017
(Oral presentation)

7. Vichitkunakorn P, Alan Geater, Sawitri Assanangkornchai, “Trends in inequalities of
alcohol-related harms among Thai households: 2007-2017”, KBS2019 — 43" Annual
Alcohol Epidemiology Symposium of the Kettil Bruun Society, Utrecht, the
Netherlands, June 3-7, 2019 (Oral presentation)

PEER-REVIEWED PUBLICATIONS

1. Vichitkunakorn P, Martmarn C, Tiraset N, Arunsawat P, Boonthum P, Koonalintip P,
et al. Smartphone and tablet usage among medical students in Prince of Songkla
university. Thammasat Medical Journal. 2016;16(4):634-41.

2. Vichitkunakorn P, Pattanasutnyavong U, Suvanabhumi K. The Perception of Instant
Messaging Group Communications in Thai Medical Students. Thammasat Medical
Journal, 2017;17(4): 592-7

3. Vichitkunakorn P, Geater A, Assanangkornchai S. Is" light alcohol drinking"
associated with the health-related quality of life (HRQoL)?: a population-based nested
case-control design. ASEAN Journal of Psychiatry. 2018 Jan 1;19(1).

4. YVichitkunakorn P, Balthip K, Geater A, Assanangkornchai S. Comparisons between
context-specific and beverage-specific quantity frequency instruments to assess alcohol
consumption indices: Individual and sample level analysis. PLOS ONE.
2018;13(8):€0202756. doi: 10.1371/journal.pone.0202756

5. Vichitkunakorn P, Assanangkornchai S. Trends in inequalities of alcohol-related
harms among Thai households: 2007-2017. Drug and Alcohol Dependence. 2019 Sep
22:107577.

6. Assanangkornchai N, Vichitkunakorn P, Bhurayanontachai R. Characteristics and
outcomes of severe ARDS patients receiving ECMO in southern Thailand. Clinical
Medicine Insights: Circulatory, Respiratory and Pulmonary Medicine. 2019;13
https://doi.org/10.1177/1179548419885137

7. Tanaree A, Vichitkunakorn P. Alcohol Drinking and Provincial Alcohol Problem
Index (PAPI) in Thailand: The 2017 Survey. Journal of Health Systems Research. 2019;
13(4); 353-67

8. Vichitkunakorn P, Conigrave KM, Geater AF, Assanangkornchai S. A Context-
Specific Instrument to Record Drinking Behaviour: A Pilot Study on Implications of
Identifying the Context of Risky Drinking. Community Mental Health Journal. 2020.
doi:10.1007/s10597-020-00629-0

9. Witvorapong N, Vichitkunakorn P. Investigation of tobacco and alcohol co-
consumption in Thailand: A joint estimation approach. Drug and Alcohol Review.
2020. doi.org/10.1111/dar.13128
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Assanangkornchai S, Vichitkunakorn P. Does Drinking Initiation of Young Thai
Drinkers Vary Over Time and Generation?: Results of the National Surveys on Tobacco
and Alcohol Consumption of the Thai Populations 2007-2017. Alcohol Clin Exp Res.
2020. doi:10.1111/acer.14447

Vichitkunakorn P, Intusoma U, Assanangkornchai S. Binge Drinking and Drunk
Driving Among Current Drinkers in Thailand: Analysis of Cigarette Smoking and
Alcohol Drinking Behavior Surveys From 2007 to 2017. Asia Pac J Public Health. 2020
Nov 4:1010539520971178. doi: 10.1177/1010539520971178. Epub ahead of print.
PMID: 33147987.

Chutiphimon H, Thipsunate A, Cherdchim A, Boonyaphak B, Vithayasirikul P,
Choothong P, Vichathai S, Ngamchaliew P, Vichitkunakorn P. Effectiveness of
Innovation Media for Improving Physical Distancing Compliance during the COVID-
19 Pandemic: A Quasi-Experiment in Thailand. International Journal of Environmental
Research and Public Health. 2020 Jan;17(22):8535.

Seree-aphinan C, Vichitkunakorn P, Navakanitworakul R, Khwannimit B.
Distinguishing Sepsis From Infection by Neutrophil Dysfunction: A Promising Role of
CXCR?2 Surface Level. Frontiers in Immunology. 2020;11(3339).

Wichaidit W, Sittisombut M, Assanangkornchai S, Vichitkunakorn P. Self-reported
drinking behaviors and observed violation of state-mandated social restriction and
alcohol control measures during the COVID-19 pandemic: findings from nationally-
representative surveys in Thailand. Drug and Alcohol Dependence. 2021 Feb
15:108607. doi.org/10.1016/j.drugalcdep.2021.108607

Tiraset N, Poonyathalang A, Padungkiatsagul T, Deeyai M, Vichitkunakorn P,
Vanikieti K. Comparison of Visual Acuity Measurement Using Three Methods:
Standard ETDRS Chart, Near Chart and a Smartphone-Based Eye Chart Application.
Clinical Ophthalmology (Auckland, NZ). 2021;15:859.

Ngamchaliew P, Vichitkunakorn P, Wangsapan P, Buppodom N, Junchoo N,
Chanhom P, Sudsangiam G, Patpoom M, Chaichana C. Innovative Device for
Enhancing Physical Distancing in the COVID-19 Situation. Siriraj Medical Journal.
2021 Feb 1;73(2):69-76.

Sornsenee P, Vichitkunakorn P, Choomalee K, Romyasamit C. Effect of the COVID-
19 Pandemic and Other Predictors of True Therapeutic Inertia on Patients with
Hypertension in a Primary Care Clinic in Thailand. Risk Management and Healthcare
Policy. 2021;14:3807.

Monnamorn L, Seree-Aphinan C, Molika P, Vichitkunakorn P, Pattanapanyasat K,
Khwannimit B, Navakanitworakul R. The Concentration of Large Extracellular
Vesicles Differentiates Early Septic Shock From Infection. Frontiers in medicine.
2021:1615.

Preampruchcha P, Suwanno N, Petchana B, Kuemee T, Tanaree A, Nontarak J,
Vichitkunakorn P. et al. The effects of others’ drinking on the harms to children in
Thailand: Lessons from the WHO-ThaiHealth project. PLoS ONE.
2022;17(3):€0265641.

Mueangpoon K, Inchan C, Kaewmuneechoke P, Rattana P, Budsratid S, Japakiya S,
Ngamchaliew P, Vichitkunakorn P. Self-Reported COVID-19 Vaccine Hesitancy and

Page 6/8



21.

22.

23.

24.

25.

26.

27.

28.

29.

Willingness to Pay: A Cross-Sectional Survey in Thailand. Vaccines. 2022
Apr;10(4):627.

Ngamchaliew P, Kaewkuea N, Nonthasorn N, Vonnasrichan T, Rongsawat N,
Rattanachai L, Chaipipattanakij W, Kamolnawin S, Vichitkunakorn P. Changes in
preventive behaviour after COVID-19 vaccination in Thailand: a cross-sectional study.
BMC Public Health. 2022 Nov 8;22(1):2039. doi: 10.1186/s12889-022-14494-x.
PMID: 36348474; PMCID: PMC9640894.

Vichitkunakorn P, Assanangkornchai S, Jayuphan J, Donroman T, Prappre T,
Sittisombut M. Alcohol Recognition and Desire to Drink of Extended Alcohol Brand
Logos. Int J Environ Res Public Health. 2022 Sep 17;19(18):11756. doi:
10.3390/ijerph191811756. PMID: 36142026; PMCID: PMC9517033.

Nasueb S, Jankhotkaew J, Vichitkunakorn P, Waleewong O. The Association among
Alcohol Consumption Patterns, Drink-Driving Behaviors, and the Harm from Alcohol-
Related Road Traffic Injuries Due to the Drinking of Others in Thailand. Int J Environ
Res Public Health. 2022 Dec 5;19(23):16281. doi: 10.3390/ijerph192316281. PMID:
36498361; PMCID: PMC9740328.

Dulyapach K, Ngamchaliew P, Vichitkunakorn P, Sornsenee P, Choomalee K.
Prevalence and Associated Factors of Delayed Diagnosis of Type 2 Diabetes Mellitus
in a Tertiary Hospital: A Retrospective Cohort Study. Int J Public Health. 2022 Nov
28;67:1605039. doi: 10.3389/ijph.2022.1605039. PMID: 36518873; PMCID:
PM(C9742202.

Prasartpornsirichoke J, Kalayasiri R, Vichitkunakorn P, Ratta-Apha W, Atsariyasing
W, Anekwit N, Lamyai W, Thongpanich C, Likhitsathian S, Rungnirundorn T,
Rattanasumawong W, Chuatai N, Srisuklorm S, Tanaree A, Patanavanich R.
Association of supply sources of alcohol and alcohol-related harms in adolescent
drinkers: the baseline characteristics of a high school cohort across Thailand. BMC
Public Health. 2022 Dec 5;22(1):2277. doi: 10.1186/s12889-022-14767-5. PMID:
36471267, PMCID: PMC9724364.

Vichitkunakorn P, Donroman T, Chomhom P, Jinwong T, Wongpratoom J,
Tantidhama N, Pruphetkaew N. Effects of blood alcohol testing programmes on
drinking behaviour among driving crash patients in emergency departments: a cluster
quasi-experimental study. Transportation research part F: traffic psychology and
behaviour. 2022 Nov 1;91:514-21.

Punyapet P, Suwanrath C, Chainarong N, Sawaddisan R, Vichitkunakorn P.
Predictors of adverse perinatal outcomes in fetal growth restriction using a combination
of maternal clinical factors and simple ultrasound parameters. Int J Gynaecol Obstet.
2023 Feb 17. doi: 10.1002/ijgo.14721. Epub ahead of print. PMID: 36800253.
Nontarak J, Vichitkunakorn P, Waleewong O. Inequalities in access to new
medication delivery services among non-communicable disease patients during the
COVID-19 pandemic: findings from nationally representative surveys in Thailand. Int
J Equity Health. 2023 Feb 27;22(1):38. doi: 10.1186/s12939-023-01845-2. PMID:
36849923; PMCID: PM(C9970126.

Sae-lee K, Surangsrirat D, Parlawong C, Anawilkul T, Assawachamrun N, Boonbandan
P, Ladapongpuwat P, Chupetch B, Thongchai S, Pruphetkaew N, Thongseiratch T,
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Vichitkunakorn P, Ngamchaliew P. Workout Logging Through an mHealth App for
Weight Reduction Among Different Generations: Secondary Analysis of the MED
PSUxThaiSook Healthier Challenge. JMIR Form Res. 2023;7:¢45298.
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/| Completion Date 13-Nov-2020
I [ | Expiration Date 13-Nov-2023

Record ID 37695162
<X PROGRAM

This is to certify that:

Jiradon Tinuan

Has completed the following CITI Program course: Not valid for renewal of certification
through CME.

Good Clinical Practice Course for Clinical Trials Involving Drugs (ICH focus)
(Curriculum Group)

GCP (ICH Focus) for IRB members, Researchers, Faculty members
(Course Learner Group)

1-GCP
(Stage)

Under requirements set by:

Chulalongkorn University

Collaborative Institutional Training Initiative

This GCP training contains all of the attested CITI Program modules from the GCP for Clinical Trials with Investigational Drugs and Biologics (ICH Focus) Version

2. This ICH E6 GCP Investigator Site Training meets the Minimum Criteria for ICH GCP Investigator Site Personnel Training identified by TransCelerate BioPharma
as necessary to enable mutual recognition of GCP training among trial sponsors.

Verify at www.citiprogram.org/verify/?wdb588578-429c-44a6-a417-443a82ed29fc-37695162



https://www.citiprogram.org/verify/?wdb588578-429c-44a6-a417-443a82ed29fc-37695162

/| Completion Date 14-Nov-2020
I [ | Expiration Date 14-Nov-2023
" Record ID 37695161

X PROGRAM

This is to certify that:

Jiradon Tinuan

Has completed the following CITI Program course: Not valid for renewal of certification
through CME.

IRB members, Researchers, Faculty members - Basic/Refresher
(Curriculum Group)

IRB members, Researchers, Faculty members
(Course Learner Group)

1 - Basic Course
(Stage)

Under requirements set by:

Chulalongkorn University
Collaborative Institutional Training Initiative

Verify at www.citiprogram.org/verify/?wc205609c-d9cf-43f7-aa94-6600a6fcfd9e-37695161



https://www.citiprogram.org/verify/?wc205609c-d9cf-43f7-aa94-6600a6fcfd9e-37695161

/| Completion Date 20-Mar-2021
.. Expiration Date 19-Mar-2024
L | | Record ID 41527544

X PROGRAM

This is to certify that:

Phattharat Songthung

Has completed the following CITI Program course: Not valid for renewal of certification
through CME.

Good Clinical Practice Course for Clinical Trials Involving Devices (international focus)
(Curriculum Group)

GCP Clinical Trials Involving Investigational Devices for IRB members, Researchers, Faculty members
(Course Learner Group)

1-GCP
(Stage)

Under requirements set by:

Chulalongkorn University
Collaborative Institutional Training Initiative

Verify at www.citiprogram.org/verify/?w793daef6-35a2-4762-9a5f-af3426a63e0a-41527544



https://www.citiprogram.org/verify/?w793daef6-35a2-4762-9a5f-af3426a63e0a-41527544

/| Completion Date 20-Mar-2021
.. Expiration Date 19-Mar-2024

Record ID 41527545
<X PROGRAM

This is to certify that:

Phattharat Songthung

Has completed the following CITI Program course:

Not valid for renewal of certification
through CME.

Good Clinical Practice (U.S. FDA Focus)

(Curriculum Group)

GCP (U.S. FDA Focus) for IRB members, Researchers, Faculty members
(Course Learner Group)

1-GCP
(Stage)

Under requirements set by:

Chulalongkorn University

Collaborative Institutional Training Initiative

This GCP training contains all of the attested CITI Program modules from the GCP for Clinical Trials with Investigational Drugs and Medical Devices (U.S. FDA
Focus) Version 2. This ICH E6 GCP Investigator Site Training meets the Minimum Criteria for ICH GCP Investigator Site Personnel Training identified by
TransCelerate BioPharma as necessary to enable mutual recognition of GCP training among trial sponsors.

Verify at www.citiprogram.org/verify/?w6c78e5cf-396f-47ed-afb7-2f23f3d5f462-41527545



https://www.citiprogram.org/verify/?w6c78e5cf-396f-47ed-afb7-2f23f3d5f462-41527545

/| Completion Date 20-Mar-2021
.. Expiration Date 19-Mar-2024
" Record ID 41527543

X PROGRAM

This is to certify that:

Phattharat Songthung

Has completed the following CITI Program course: Not valid for renewal of certification
through CME.

Good Clinical Practice Course for Clinical Trials Involving Drugs (ICH focus)
(Curriculum Group)

GCP (ICH Focus) for IRB members, Researchers, Faculty members
(Course Learner Group)

1-GCP
(Stage)

Under requirements set by:

Chulalongkorn University
Collaborative Institutional Training Initiative

This GCP training contains all of the attested CITI Program modules from the GCP for Clinical Trials with Investigational Drugs and Biologics (ICH Focus) Version
2. This ICH E6 GCP Investigator Site Training meets the Minimum Criteria for ICH GCP Investigator Site Personnel Training identified by TransCelerate BioPharma
as necessary to enable mutual recognition of GCP training among trial sponsors.

Verify at www.citiprogram.org/verify/?w5c78b786-0ad7-4254-bc35-2991a30208d1-41527543



https://www.citiprogram.org/verify/?w5c78b786-0ad7-4254-bc35-2991a30208d1-41527543

/| Completion Date 20-Mar-2021
.. Expiration Date 19-Mar-2024
L | | Record ID 41527542

X PROGRAM

This is to certify that:

Phattharat Songthung

Has completed the following CITI Program course: Not valid for renewal of certification
through CME.

IRB members, Researchers, Faculty members - Basic/Refresher
(Curriculum Group)

IRB members, Researchers, Faculty members
(Course Learner Group)

1 - Basic Course
(Stage)

Under requirements set by:

Chulalongkorn University
Collaborative Institutional Training Initiative

Verify at www.citiprogram.org/verify/?wf11bd194-c61e-4dfb-bf06-5d686ed0b0c8-41527542



https://www.citiprogram.org/verify/?wf11bd194-c61e-4dfb-bf06-5d686ed0b0c8-41527542

