ISSN 3057-0824

nsuAuANlsA

Department of Disease Control

Isansaniussus=sraude

Journal of Raj Pracha Samasai Institute

A | -9

i 10 atun 1 unsaaw - wwau 2569




2158158010US1VUSLB dUEY
Wu15815391n75 WwWeknslag dandusivussunaunde
NIUAUANLIA NTTNTIEITITUEY

3

RG]

]

NUsnwn

UISUSMS

NBIUTIUIZNIT 5.0.19.05.0e. Ywiul WWeduns

Hneanns

RUszaU

ANUABaN

it odt s et uay Uiy ransmsmswmed Lavansnsnigy aaenaudnI Sl i lonainouns
InudAuatu eyl senusenisufoRnu senudas mssevaiulsn uinnss
UNANLANNT Uazune N 1A oot unisd sy szt Jestumunalsauassogunw
M TmeTUTeLAEM T UALSIN M SPURInen maseuanulan eundAwnnded uareTaeu
MIWALIALUNNTL MIATIRALAY UeMIATITNIBUURMT giseans wasleueneenssass

nMsUszdiunalasng M e Ussluvangnsimsegmansansn saguwazdus) Mifgitas

a

A, (WiAy) Wn.35e 5an

a aa o |2

. QRIAL) ATUNNTIIN ASINSIETIA

9 9

NN wlnu

Usemuyatisnuussnamnds Tunseususyudun
YrenaununYAanstdaaiuwislsemnalne

U@L IS T AUEY

WE.A50Y30 Iyavd NUEN AU 1T UsEUNENN e

o &

Y

dUNNUAMENTIUNMINTNANA NTUAIUANLIA

57.A5. 834 WIPAdUaNG ARYANSITUGUAIENS UNINIRLTITUANENS

v a

5A.233550 Ygen UNIVINTBATY

HALAT.ATE LN3NNAasS
HALUN. YWY J9RATIESSRY
HA.A3.BEYINTO) ATUWE A
As.wewey tnsus

UNYUNLD YUUNS

n3.51ug) AugaTsel
n3.00.5nms I5Tmuglnaa

a s

WNANTINAANS U159

a @ =)

mg.’%’éuu IRIULTBITON

Doy

a

WWENTANA 11T NS

a

n3.5080 3nyglses

o

'
a =) =

UNENRALAAY L3988

(%
o £

YNEANNNTIUNS VLaAvaIan

wanfiunas lnsas
WNANIUNUN U3yl

n9.3080 3eyglsss

o
[

UNIYINTOATY

He1enNsnasinilsn
ARTANSITUGUAIENS UNINEIREUTRA
UNMYINI0aTe

UMPINTOATY
drlinnutiostuniuaulenil 12 awa
nosiadlsn
noalsnlendularlsnRnfaIANATUNUS
anvus1vUsEraudy

an1UuI UV IAUEE
anvus1vUsEraudy
anvus1vUsEraudy

010U UUITTIAUEE
anvus1vUsEraudy

An1UUS1VUTEV @AY

E-mail: journal.rajpracha@gmail.com

Yaz 3 A9 aduLhouunIIAL - bHWIYU, NOENIAY - dame, AUgILU - SUINAY


mailto:journal.rajpracha@gmail.com

Board of Journal of Raj Pracha Samasai Institute

Objective: To promote and support medical and public health personnel and researchers to have the

opportunity to publish original theses, research papers, work performance reports, case reports, disease

investigations, innovations, academic articles and special articles on promoting, monitoring, preventing

and controlling diseases and health hazards, medical treatment and rehabilitation, epidemiology,

disease investigation, environmental health and occupational health, work quality development,

special inspections and laboratory testing, public health strategies and policies, project evaluation,

curriculum development and evaluation, public health economics and other related matters.

AdVvisors:

Professor (Special) Teera Ramasoota, M.D.

Professor (Qualification) Dr.Porntep Siriwanarangsun, M.D.

Krisada Mahotarn, M.D.

Editor in Chief:

Saranjit Wimoolchart, M.D.

Editorial Board:

Flt.Lt.Dr.Boosbun Chua-Intra, M.D., Ph.D.
Assoc.Prof.Dr.Sirima Mongkolsomlit, Ph.D.
Assoc.Prof.Chaweewon Boonshuyar
Asst.Prof.Dr.Tassanee Krirkgulthorn, Ph.D.
Asst.Prof.Chaihan Rungsirisangratana, M.D.
Asst.Prof.Dr.Chayaporn Saranpuetti
Dr.Pourpen Krinara, Ed.D.

Mr.Manit Chaninporn

Dr.Thanittha Ditsuwan, Ph.D.

Dr.Thidaporn Jirawattanapisal Ph.D.
Ms.Tipsukon Bamrungwong
Mrs.Rachanee Watanaruangrong
Mr.Sutthisak Ngamwachiraporn
Dr.Rapilin Narintarotorn, Dr.PH.
Co-ordinator Team:

Ms.Lanlalin Rueanglue

Ms.Pattarin Punsuksawes
Ms.Pintusorn Taisuta

Ms.Jantapapa Boriboon

Co-ordinator:

Dr.Rapilin Narintarotorn, Dr.PH.

Chairman of Rajapracha samasai
Foundation Under the Royal Patronage
President of the Preventive Medicine
Association of Thailand

Advisor to the Raj Pracha Samasai Institute

Director of Raj Pracha Samasai Institute

Office of senior expert committee

Faculty of Public Health, Thammasat University
Academician

Academician

Director of Division of Tuberculosis

Faculty of Public Health, Mahidol University
Academician

Academician

Office of Disease Prevention and

Control Region 12 Songkla

Division of Tuberculosis

Division of AIDS and STls

Raj Pracha Samasai Institute

Raj Pracha Samasai Institute

Raj Pracha Samasai Institute

Raj Pracha Samasai Institute
Raj Pracha Samasai Institute
Raj Pracha Samasai Institute

Raj Pracha Samasai Institute

E-mail: journal.rajpracha@gmail.com

Publishment Quarterly: 3 issued per year (January - April), (May - August), (September - December)



AUz mIUL IS

2158158010 US19UsEVENE 8 (Journal of Raj Pracha Samasai Institute) 10 43158153 91013
Ninviuazinguns Ingan1dusvlssyiannds nsuatuaulsa nsensaissugy dinguszad

&=

WednasuatvayuliyaaInsnIanIsuunguazaissugy naenaulnideladlonakeuns
dnusduaty unauiiuivn seeumansUfsan 518U U3 N1EaUaIulsA Winnssy
UNALAYINTT warunauilAwiAsfunsdaaiy et Yestu muaulsanassoguaiw
ns¥vneTUa waemsiuglaussonIn ssuieive) madevalsn suiduanden uavoriieunile
MINALNANNNNY NIATINNAY Uarn1snTIIeiasl Uinns gnsmansuazuleuienieansisaa
nsUszidunalasan st anuarUssd undngns WWswgrmans ans1sag wasd ug 714 9709
Tnei3 o9 dwnazdodlaiineA Raning oindsseftusiluansansd u Tneansanss lilAveansssudeoy
nsAiulag mn@ﬁwuﬂunn%mu fainaruitouazunarumniosgdewinunesussansnig
waws 19 0991y og19fo8 2 MU Wa1surunAmlned 5 Double blinded AouA1TASR U
LazneIuIsINEMInTIamuLilus ssduatuuasiansandfiuiaudidu snduunanudfiag
fideulaedvssnand viodemnaluanuiug dvuseeniifiuisewnstas 3 ety atues 6-8 Fos fall
atiufl 1 unsax - weew atufl 2 wguniew - el atudl 3 Augeu - Suanay

NANLNUINLALATBUZUIFNSUFIUN AU LN LN S
1. USSLANUNANUTE BN

a J v % . o . = 13 Y a v 3 v Y (% ail’
UNUTAURUU (Orlglnal Article) UNANUTIYNUNANITANE AUATNIRY UTENDUAWIIVD 79U

Y9L309 YoRUNUS Yoanuivineu undndaniwineuazniwdengy Ad1dy undl Tngusvasd
TanuagIsmsfine wamsfinw 391908 a3y AeRnssulsena uasenansonds AnueIliiA 10-20 i

unAuNUIY (Review Article) uunanuiiieiuniannis unanuinumiu w3esiusiy

N Y v a = ) a0 = L= B
HasuigItuaduiis edlas eanids anusvng Seeiurauls nnsansusendedennag
a A e o Y o i 1% N = =
Magadiunlusasd uniual naluuseineiazaielsema Usenauaienite Al Yeiieq
FoRUNUS an Uy undngeniwinguaznwsengy Mmdidy undl Insauaudeya iem

Y
'
=

Pnumu 391501 waglenanse198s anainuiuresdsiuTaudiiudnse anuenalidiu 10-20 wih

57897UNAN15U TR (Results of Operations) 51891UUENBUAIY YBLT09 YR TNUT
a01UNNUL UnAngan e lnekazn wdingy Ard1Ay unul 35n15ANTUIY Han1SAL TN
791501 AnAnsuUsENIA waLeNaNTe9de ANeNIliiAY 10-20 Wi

s1897ugUae (Case Report) lusnsaunsalfnuiidulsa nienduennislseluifiiravls
wulites vietlinefiseanuiniey uardesindngudniauedansudau Usenaudeiade fail
o301 Voffinus Jeanniivhau undndontwilneuaznwdsngy unh ddrdy anunisallse
Tayaauld Juiiniwnssy (Clinic note) dnwauwtawnssu (Case description) M3skiiulsa (Clinic course)
asunsflfinw F915al viseteduns n1sBuyaNenny1nvesAUlY (INformed consent) wagtaNA5E1984

AMueluAY 10-20 w0



<

n1saaualulsm (Outbreak Investigation) $184UATADUEIUNNNTE NIV UNAUDT DA ALIAY

[

W uUIMIswazMiedes ieilussdauiuaziuimslunsasuaiulsn Ussnoumieiide Asil

De

1Y

Yol309 You unukarNgavalulin anuivinieu unAndeniwlnenazn1wgingy ARy
umi Januagiin1sfnel nansaevatulsa wmsnisaivaukazdesiulsa Aanssunisaiuny
Josnulsa J1saldgymiuazdodidnlunisasvairulsn agunan1sasuaiy UaLaualuey

WALLINAITDNIDY ANUEILULAY 10-20 TN

uTAnssu (Innovation) LU uAaNI5uA 3 15 usidunsi mameaesiluly fmsiemanszisiuna
wasdsunenulusluuuresunmisivnis Yssneudaerde @il Jades dedanus aniuiviney
undage wardddnelneuasamnSingy umi Taguszasd Bansduiunig sansidung
A9730d agUNanNsAiuNg AnRnssuUsena wasenansensde Anuemliiiy 10-20 v

UNA2143 Y13 (Academic Articles) tTuunAuiiTouaInn1sTIUTIIAILENUNIY
25sunssy lnsfeufoadonlnd wioiluunarudlinnudlnl sauswdsfiasanulng
vioesiaulafiferuiluuszgndls vieduunmmiinssiaaunisallsaing viemsseny
UsgiRmanslsn wardoguam mnudisavesmsiniuniluefia WieeSuie Jiasei Gﬁagammﬁam
niolauauLuy 898ANI NI YT wasui i udssleninediay Usznaudieate fail
unAnganwlineuaznwdingy unit (Audrdgy/anudusnvesdgm) nsmuniulrssansy
ToAuny 3930 4aLonaNsa198e ANeNIliAY 10-20 vith

UNAURLAY (Special Article) Wi uunaud wansdofniud vaius eslals oanils
7 ogluauaulaiduiiay nSerduunaiiuangnsqand srudsundunivaliiay
ulsuiedunsunmduazaisisugy TeAniuvesideivgy uasuninsalilisadesdulseiiy
WIFNANTNITLNNE INLIANTAVNIN UTRAUAISITNEY ANETILIAY 10 1T

2. NSLATINUNANULNDLHE NS

MvuaguuukazruadnyInidlusasimuall feil
suatunwingldlusinsu Microsoft Word jUluugnys TH Sarabun New Yu1adiaenys 16

A o
UYBLIDN

msdunzinga Wildlapnuniaseunau assiuingUseasd wasilio e Yol oliisnwing

WAZAIYIDING Y

a s

afdnug (laidesszymidmiiuig) waganiuiviauniniviling awsangy

=
2.
©
2\l
)

s

fanusnareauliiFosd omudduaudidguesudazau uazldnuioiavdien
soviedeana i oulosfuaniuiivhauvesudazau nSousislddeana 8iua weslnsdni
Lﬁ'aamﬁiaﬁgﬁwuﬁ (Corresponding Author)
o3

mslimelveliinniian waznwiidlade du nevinsauastanu Welssvinnaessu
mnldmgofeadoudusilindusnrou



unAnga (Abstract)

aada o (% SLSJ v

n1sgeilemdrdy wiangi Induvindu ssydauneadffddy Warwidany

o q

=

Juuseleaauysal Ussuia 300-400 /1 wazlidiulsznoufe Tngussasd Tanuazisnisdnu

9
v 1 4 a

NANISANYILALIA150] NS aTatduanuy (881980) lUA0eliTaas9n 191989 unAngaf Ll
WA lneaz N e18Ingy

[

Aa1Asy (Keywords)

Juiluansdadenivesunainy Tnsdandeiiiosdivandaninudidyaeni o1 os
Woralumsdudunasddadorvesunanuld ety fédanisdu neiada ey S5 3-5 M
Mneivenarnedinge ldliheundage

unin
afurgauduun anuddyesdynifi vinniside AnwrAuadived i eadeq
@)

Jumsihluganudndulunsfineidellana ienilataym vieneudaiunasld winiingu]
nandudeddlumsfinu eradeuliludnilld wayTnguszasivainsfnuideludrinevasunih

TaauaIsn1sAne

o5 u8Tanvein1sAnu1ide Taona1idssnoazidonunaaii unvesdoya s1ulu
LazdnuLLaNIZYeiI8E 9 ANy AosusnienisoyqInangdisunisfnen wazn1seeusy
nAenssIMsRsanaisssalunsAnwddidin dnAsmednwdumenamnis sUuuumsfinuie
nsiiudeya msduiedns nTeunsnsfidnu wiedle wdnnsildlunisfnet 1enanim

W3aUTUI WUUADUNY MINAFBUANNWRNY N1FIATIenteys wazatianld

HANISANEN

ssuedsiildannsnuide lneauevdngu wazdeynesalussdou wiomiuanmumne
YoauaT A uUNUE 93151z o 19t e q91e dnalidudeuldddatavunn vsseedudosudn
uAvIndLavLIn Mudsann Msldnnse uiugd wazam Sauilmngay 1-5 ANsemsen1m
fnsdduiuariesgimuy

Fa190d
= a = a o 1 I [ I3 a a o & A
mseueiuMenan1sfineideinduluauingussasd aunfgiuuenisivy visliieds
LArAI3019890 Mg uY YTeNaN1IANYIVEE MR eITeIUTENOUMY MITWEUATUAEITUNITIY
Ainsauszinn) wazdatauanuzNiualuldusslovd viedmsunsidoasaly

CHINGRH)
msdguasuiiediunside insesenn) wazdeiaveuusiiumanislulduselov
vsedmiunsIdenswioly



LBNH1591989

nsd1eBaenasidsruu Vancouver eudunmmdnguionun mnenanssnsdediduatu
Hunwilne finustesanemaenaissrsdaiudunmdnguuarszy "(in Thai) Fesiens
onansdnedatu finusdesiul aveulurugniesonenassieds nas s senaslildied ssung
Feassadumneian tneldmnaay 1 &msuenansd B ouiuLIn Wazlssr onuaIAU LAA IR BINS
Srdiildmneaaudiu wasmndunsasmusingulilddesersasmumilsde Index Medicus

nssryTemsidduiony lmnsneiinssunemsirdaiheunanu nelddiaen
Twadu nelindsdernmiedoyanaissialaglideiuage lneisuain "(1)” Wudufuusn
waZLIEOn ARy

3. sUnuuN38nede (IWsadanaedesanenssanauluyndiating

3.1 N1591999L9NENS

A, %acﬁ’um (@na SnusdueIe). 101309, F080715815. UARUKLELTAVEI15815
(volume)mihusn-wihgavine Tunsaiigudaiu 6 au Tildderuss 6 Auusn udmude et al

Fi20814

Fischl MA, Dickinson GM, Scott GB. Evaluation of Heterosexual partners, children and
household contacts of adults with AIDS. JAMA. 1987;257:640-4.

3.2 N591999uaAaus a1 wiadu 2 dnueuy
. N15919DININUA

1% '
v A

o v a & v o Y] | a a Y a & . - A a ¢
ANUN. Yo WAY (AN DNYTYDYDIV D). UONUIAD. ATINWUN (edition). LUDIN WUN:
o o aa ¢ Naa L4
ANUNNNUN; UNWUIN.
0819
Toman K. Tuberculosis case-finding and chemo-therapy. Geneva: World Health

Organization; 1979.

¥
v a a

. M998 sunnseNifinusianizun uasusIansn1svemide
6o v a & va s A = a a a Y ¢
a1aui. Yol dnus. Joun. Tu; @eoussandnng), ussanSnis. Jenisde. asefinun.

- Aa ¢ o v a ¢ ada ¢ v 9 v
BHDIVIWHN: dTUNNUN; UNWUN. MU’]LLiﬂ—MUWE‘j@VHEJ.
28819
Nelson SA, Warschow. Protozoa and worms. In: Bolognia JL, Schaffer JV, Cerroni L,

editors. Dermatology. 3th ed. New York: Elsevier; 2012. p. 1391-421.

3.3 W@NENENB ] Lﬂuwﬁeﬁaﬂsxnaumsﬂmgu ¥393189MMUsEYY (Conference proceeding)

duisneds. Toussansnng, ussansnng. Jei3es. Jonsuseyy; Tu Wou U Adssyy;
anuiidausze. iWesiifisst: dindiu; .

29819

Kimura J, Shibasaki H, editors. Recent advances in clinical neurophysiology. Proceedings
of the 10th International Congress of EMG and Clinical Neurophysiology; 1995 Oct 15-19; Kyoto,

Japan. Amsterdam: Elsevier; 1996.



1'% a a

3.4 N139199sunANNNILaUeluN1TUTEYN IRasUNan15UsEYN (Conference paper)

a =

191984, Yerltinus. ¥oi3ea. Tw/In: Youssandnng, ussansnis/editor. Fon1susey;

de

an

Tu weul NUsvy; aonundauseyy, Wesnusyy. Weosiuw: Unfiam. wt/p. wiusn-wianving.

D

720819

Bengtsson S, Solheim BG. Enforcement of data protection, privacy and security in
medical informatics. In: Lun KC, Degoulet P, Piemme TE, Rienhoff O, editors. MEDINFO 92.
Proceedings of the 7th World Congress on Medical Informatics; 1992 Sep 6-10; Geneva,
Switzerland. Amsterdam: North-Holland; 1992. p. 1561-5.

3.5 Lanansdndeiduinerinug

ddufiensda. Forfdinus. Sos [Ussaw/sef Sy desiifiant: svmivends; 7195 usiayan.
NN,

8814

Sansiritaweesook G. Development of a surveillance system to prevent drowning based
on the participation of communities at Ubon Ratchathani Province [dissertation]. Khon Kaen:
Khon Kaen University; 2012. 391 p. (in Thai)

3.6 N39199enaNsDLaNNTating

n. nsansaLannsading

arfuTignede. %a@’wﬁ. Founaiy. Fensans [Wssinvvesde). IAfun [Fuduidle/ cited
U \itou Sudiliaud (volume)wthusn-vthaavine. 1ihasldann/Available from: https://.............

20819

Alavi-Naini R, Moghtaderi A, Metanat M, Mohammadi M, Zabetian M. Factors associated
with mortality in Tubeculosis patients. J Res Med Sci [internet]. 2013 [cited 2013 Nov 5]; 18:52-5.
Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3719227/

v. wilsdevsounanudiannselind

Seuidndde. s?fa;g’: usia. Joid 01 [Ussnvadd o], Wosifiant. dninfiant; I fiant [Fudwdle/dted
U \fiou $uill. Srusuwth. uvdsdeya/Available from: https://.............

e DERN

Merlis M, Gould D, Mahato B. Rising out-of- pocket spending for medical care: a growing
strain on family budgets [Intemet]. New York: Commonwealth Fund, 2006 Feb [cited 2006 Oct 2]. 23 p.
Available from: https://www.cmwf.org/usr_doc/Merlis_risingoopspending 887.pdf

3.7 Bu

N. MUILIIUIIYNIT WIDBIANTILAUYIA WA LD UGETUIYUNITHAALAZIHELNS

Asszyfevhenulumumds dninfiust vadunlivsngTedymfsueyludeniigny
Tifisnadussysiaussmauidnysnssangy 2 62 munasgu ISO 3166 Muvdstomingnu 1wy

Department of Disease Control (TH)

Department of Health (AU)

Centers for Disease Control and Prevention (US)

National Cancer Institute (TH)



v. finsszydeviteary Tuduvis duss we ussandnns/editor

¥ 1. inleeuges wiaanenTun1snglantaey

Foaduiuresmienu Tnedduilvgniuansiey MuElATeINE9anIA ", Ly
Department of Disease Control (TH), Bureau of Epidemiology.

9 2. FU1NNI1 1 U89
AUTENINTONUILITUAIULATDINUNLDRINIA ;" LU

Infectious Disease Association of Thailand; Faculty of Medicine Ramathibodi Hospital.

4. M3EIUNANY

4.1 PMTANNRUNAY

- uvenuATReTViavie i 10-20 v T lUsunsu Micosoft Word gusuugnus TH Sarabun New
YIARIBNYS 16 N1stdganalley wnld 1 vive 2 duns valaldlimtouiunsunaiy

- 9198 0enas e duntendinguianie

a eV g v a o o a = = o Y v

- 711579 s lalldmsanidunmddduiivasenisausingegmilonisns dminaag

A1 "N

' '
= o v A

- wnugd waznmUszneu adsilunmd uazdeslinnuaudng dawuiuasounugil/nm

Y
Usngeglaunugil/nn dmdwmgdin "ami’
4.2 AN5aUNAY
TigAnwsdsunanuesulall iudulednsasanfusslszaaudy

https://he04.tci-thaijo.org/index.php/rpsi

4.3 N39BNLABUITIUNTIY (Plagiarism)

N193158158010UI19UTE v ENNd Y Tn1595I9d0UNTARNLELUITIUNTIY (Plagiarism)
Tnen13n5198n1313q98 narudninisussinneuise liiudesay 25 nasudsnisiladlside
Ldifiusewar 30

5. 5ELIAINTTRNTUIUNALNDINEUNS

5.1 nesussansmsszfinnsanunanudoiy wagdaunaalviusziliuunay (Reviewer)
19U 2 v $ue1sen Ineinususuwdluunaiy (Revisions) snueuAnuiuvesd Ussdiuunaay
laitionnin 2 sou Jaudmansfinsanmeuns s nngimusdesnsiiUssEuuAL $1uu 3 viny
Foaudsmulsvasdluduneudsunany

5.2 UNANNTlEMBUTUNSINEUNS (Accept Submission) lATUNIINTINADUAIINYNA DY
ANUATUNIUAIVING UAzFUWUUNNSIHEUNT (Copyediting) I aenndostufinsansimundnadmi
Hinusaeensirdududuatiuunaing fmmfuuwmmﬁwzLﬁiﬂgjmzmumimﬁm (Production)
Wiedaguuuulid pdf wagyhduildeyadmiumeunsooula

5.3 #§9NUNANYNIAFULUY pdf Wé nesussaninnsenavelvigdnusuuuifiandals

Ainusdewmsafigaudnusiiedudunnugndesrsudiuvenieniluasigaienouneunsaouladl

Y

e

[
[

VUNDIUTTUIS NTANIUAVIS IUNTANUN LELNT NS e NN UANUTIUYRUUBINDIUTTUS NSNTIU
5.4 HANITNIITUUNYRNTUNAIUN N ABUTULATULES NOIUTTUITN159EHLN NI
HUN1ensEYaum (Discussion) lussuuesulatvesinsansaadunyussyaunde


https://he04.tci-thaijo.org/index.php/rpsi

5.5 unANuildneuSUnISINELNS (Accept Submission) Mngdinusfesnsuisdenausu
aghaluniens gnusanunsaudinnudeansuassigazideavnanseyaunu Wiinequssaninis
ANUATE IUN13S BIFUNMSART WEUns murmuvnzes wazanusIndlumssmiguatuuman
Tudumou 5.2 - 5.3

6. ¥9NN9NIAARDINTANTANIUUI VYISV EUEY

6.1 Meluswelddiannsednd E-mail address: journal.rajpracha@gmail.com

6.2 Ainmenlglonalrsaanielusueald 09 nosussasnisinsansaandusivussenaunde
(nq13nnsiazinalulag ansaune) 15 vy 7 auuy lalanse MuauIave) Wnsn snenseuseiag
FrinaynsUTIn1g 10130 Insénnt 02 3859135 sie 1505-1506



238555UNsANNNNaUTUMsEsEa U1 vUSEUEUNdY

unummtihilvesdinug (Author)

1. finusdedlidiuneulésunsifuimeunsilandou uazlidwuativuneudidon
funsansou uazfinusdoslivmanulumounsudoffiuiiuunasdug ndaandldsunmanouns
flunsansantusIvUsERaunde

2. ffinusazdossyieuvamuilinsatvayulunsiide @i uazasdosszynausslony
viudou (andl)

3. angd o dnusfivsngluunanudendudfiddiusanlunanudass Idun nsivua
NIDULLIAA N1TBONKUUNITANYY/ITE N15ANTUNTT UagNITIATIBRAAIUNANTSAN Y/ AT
filgunanny

1

4. mnunaivesuMsHeuNTAER UM AIdeoneaedluyd finusazdessryndnguin
TasssumsidesinanlisunmsoyiRanaugnssunseiesssunsidoiiiedeudn

5. fimuslaiasifinviednnonuanuvasau uasfesdinisddmnadadetmanuvasduin
thiaue viedadduilomunarmemuies

6. HUNUTILABITBNANY NMnTen1519 indnsinldluunanuvenues lngdesssy
nsldfveygalildluiden “dun iedestunisandindadns (miniinisilesfosafazniy
ArufufisteuTesinusuifieaifien mansasarlisuinveulag vieaw)

7. Tuumenu ganudasdedlinenudeyaiinaniadeuainamiduais lidasdunsat
Yoyauia viomsvasuuvasindeu sulufimsnnuds viedenuanseyainmeiiaenadosiutoasy

8. n1snanveuauy dduyrewmdoluinfnssudseniady vinaiursavinlay dwus
AITVBRUNYINAINKNILNA1IVOUAIFL N

unumutiivesuszidiuunaina (Reviewers)

1. g Usziliuunanudasandedsquninvosunaudundn lngdiansuiunainy
aeldndnnisuazimauaniinnig lneusiraineafnieaudamiuaiudd wazlifidulddiude
fuganuslag sedu mndussfiuunerunszmingt aueseoradinadselovdvudoutugdnus
fvinlildanansalsidedniiunazdoiausuuzegiedastle fussiiuunanuasudsliussausang
NFANTNIIU LLazﬂﬁLaﬁmiﬂimﬁuwmmﬁuﬂ

2. fuszidiuunanudesliumamdsslonianmasnumadsnisiauesdldinisfionsu
Usziliuunenny wazliddayauvdnienndiuvesunanuliuilunanuvasnuies

3. fUszduunany msdanudervgluavindaudszduunany lnefansan
puddont onn luunanudidaeainivndug auamussnisiinsest uagaududy
Y9IHANY M30TTYNAUITETd ATy uazaenndesiuunauiifdssiliu fussifiulinag 14
anwAniudusilififeyasessunidunasilunsdnduunani

4. dlefUsuduunarimui fdulevesunaruiifauniouiedidoutunaruiudug
Q’UizLﬁuwmmmamuf‘;ﬁ’ﬂﬁﬁwﬁﬁm LAADAAABINUUNAMUADILISIAUTTUNSNTNI VTR TUY

5. fuspifiuunanafesinunszernaUssiiunanseuaiiinue

6. fjUsziduunaANufessnwinudy uarliidamedoyavosunauiidwiofionsan
uiyarailiAgtedlutissznainsssfiuvunaniy



unumntiiiveenesussaninng

1. 915015 ULUUA M NYBIUNAIY ANATUR IUANY 58] UaLA AINMUBIUNANA BULTY
N3rUINNTUsTENUNAIY

2. Linmedoyalag luszninsaanansssiduunanuwagnmsifiniinsasaduiug
uAyaraduliAedes lideuluteyavesiinuduiefussiliuunay

3. nesussrBmediudly vierAsuwasdevuneu uasnemsUssdiuesUssdivuveu

4. UjiRnanszuaunsuazdunousngg vesmsansesiansinsn

5. Wufussduumanudesiulunisdaduladadenunanudngnisuiunmsinusiueuns
WaE TN ANUALHE NS

6. Wuffusziduunany wazfionsandidornaseduunan lnsunaudisiunseuiu
mM3UsziiuuAILG Hansuanean Uiy AudAsy eyl enudaeu wazeugenndes
SUENLﬁamﬁuuiammmmiam‘fluﬁﬁﬁg

7. ldAfastunanudingldsunsifaimownsanidunwdavisdusuuurenisansifius
wazoaulall

8. azfesfiansandadenunaiiuiszldsunmsafiusiotadszvuidusssunazdoslyd
HaUsleviviudousenineginus gUssidiuunany wazneussansnig

9. ifsmsifisniunaruitlidulumudorwunauniasivdnguigaitoasdome i

10. minfimdngruiitaauinfinisfnaonsanuuesidu nesussaninsazinsogdnusndn
dioveriuas uagnliidetuasmumdnmeininig nesussansnmsasufiasnisifasiunariy

11. nesussans nmseadlsiild awed eve s dwuserfUszil uunanuuaslumanduiuaz feq
LinweTofussiliuunarusiefinus

12, MAATITNUNNIARABANAILIBIBY 13 e nsUasuulasteya nienszvinnisdula
Tumsiifiveu flonaneliiAinAnudsme seninanszuIunsUsEELUNAIIM NBIUTIANFNTAT YN
n3rUIUNTUTEEY wazfnser dnusnanyiudg WiovafPuastsenounms “naufu” wie “Ujs’
AsRuiuneuiy sauhadianslunisanudunisaneg Adeades 819 madendesandene
Msudsevthenursoyaraiiiisitesiionagnnsenuans 1Judu

Y Va s

13, UNAMUN BINIUNITRANTN ﬂawiim%mmLﬁﬂmuwuﬁmwL‘i‘]umaé’ﬂmié’ﬂm

(%
U a ¥

TnglidsAuduaty il nansfisnsunveanssussandnis dedusuiuandinudlaifianidonies
yi3eguasnilan vidu

14. 23FNWININTFIUVRNNTAT FINAINAUITANTIATAMAIN avvioustAnIus nig
wazdlAnuviuadolae
Ussneifeafiudvans

unanfasianilunnsasaandunvlssnamnde folndunanumeivinmienside
wazdinsnzvinaenaudunnuiiududivesiinus luldanuiureinasussansnisususznisla
HunuSIFeSURnYO Ui UNAILYEINY

uleurgdiuyana
Youavnoy duansrylunsarsaardusivUsenannds asgnldiiietngussasdnunseyld
Tursanswindu wagaglignillddmiuingUssasrdu visedeynraduls



nsumuAslsa
5

epartment of Disease Control

2158158010 US1BUS LV dUdY

Journal of Raj Pracha Samasai Institute

?J‘ﬁ 10 2 ‘Uﬁ 1 UN31AU - LUWI18U 2569

Volume 10 No.1 January - April 2026

#135Usy / Contents

UNAUNLAY
Fosuauiinisnanenduaune: unuImues
?ieu,'amé’aunﬁuausiamﬁ"\luwuqmmw

A. (FAIA8Y) ATUNWTIIN ATINITIATSA

AWUSAURUU
Uszansnanisigidngauuieusinlny

wazviiadalauludulsdnviszauldian
GRUNIERL TR EHEEE)
qngus WA uazmaly

nsWAIILUIMIINISauagUe A

dld 1 v é 1 '8
nfAnvHNan18RIN N9 8TUSILASY
LE3UDIMITUAZAS IANUS N LTINGANTTY
JIRIAUNS

Uszwou 1794

unANNHYA
m’mﬁ"rmﬂwaaLLu'wmmsﬁnm
meanulusaledinglulsanala
SYY YWIFAND UozAy

UNAIUIBINIG
msviaudlanudenlesssning
snsulsguiulsaiFesslunguiogulue
Tungamwavnuas

sayshd 13040 uagAnly

A3 YiFAuAR wazwgAnTsuN1sldIniiy
wazamstasulunguisjusasiendvulne:
asnunausgradussuuieatuuualdy
UaguutadenmunuasiesnAnneensIsag
Wedu Usgrinsiael uagzmea

UNUIMNYBINYTUNABUNIB YUY UA BN TEALETY

guanuaznisUasiulsaluyuvuiiio
5957 AsEna uavAaly

win / Page

1-2

3-19

20-32

33-50

51-61

62-75

76-88

Special Articles
A Bedroom That Promotes Restful Sleep: The Role

of the Sleep Environment in Health Restoration

Professor (Qualification) Dr.Porntep Siriwanarangsun

Original Article

Comparing effectiveness of PE-lite liner and

Silicone liner in Trans-tibial amputee
(Descriptive case series)

Sukrit Wongthong, et al.

Development of a Nutritional Supplementation
and Behavioral Counseling-Based Care Guideline
for Underweight Tuberculosis Patients in

Phrae Province

Pranom Maaun

Review Article

Advancement of Proteomic Approach in

Heart Diseases
Runch Chanathitikul, et al.

Academic Articles

Understanding a Linkage Between Processed Foods

and Chronic Diseases Among Thai Adolescents
in Bangkok

Thanyarat Varundee, et al.

Knowledge, Attitudes, and Practices on Vitamin and
Dietary Supplement Use Among Thai Adolescents
and Young Adults: A Systematic Review of an Exiting
Trends, Determinants, and Public Health Implications

Metawin Prapattakinee, et al.

Roles of Community Nurse for Health Promotion
and Prevention in Urban Communities

Rujira Tragoolpua, et al.



MsmsaantusrUszansinds U7 10 atufl 1 uns1ax - Wenew 2569 J Raj Pracha Samasai Institute Vol. 10 No.1 Jan - Apr 2026

UNAUNLAY Special Articles

FasusuiwisanevdusUIe: wmmm?ﬁu,'uﬂé’aumiuawian'lsﬁluw“qmmw
A Bedroom That Promotes Restful Sleep:
The Role of the Sleep Environment in Health Restoration

A. (JAAN) ATUNNTNN AIIUTIATTA WIENAUIANITAIFA TN UsmAlNY
Professor (Qualification) Dr.Porntep Siriwanarangsun ~ President of the Preventive Medicine

Association of Thailand

DOI: 10.14456/jrpsi.2026.1
ANENARY: FWINTOUNTITUBY, VDIUBY, AMNINNITUBUNEY, FUauIdunNITueY, JMIsTINNTBUIY

UNUI

wmaﬂuwmmuaLLamsuauaEJ'Néfﬂa 71998NA189N18 USUBDINNS RNER LazanmIuAIen

D v W e oA P A vee | P A oA v ~ A v v A A 1%

windudaueulddn Aunansdin vieianlianvudenud wenaniidngnuestiu As “dwindou
YBINITUBU” § 98 DVBNARDENDILAZTEUUUTEA ML WU LANTING 198198 dlumanaeans 1043
Wosuaulu Ty i osan 1un Wnn o weitdu “W un o Wi~ 716818 8si aN19UTReEes A n iy
(Melatonin) s¥UUUTEEMWITITUNSHA (Parasympathetic Nervous System) Laz9a5uIRinTIAImN
mnaaneasylivunzay wisiaznduniaddanssnaniefenalianuisadeuusudiealdogiafui

a < A o

1. gaumdl: Anudunannadyylisamedngluuainily

v
o v Ql'

nildudyaradidyisinelduenin “fanaiueu” Ao nsanasesgamgiununais
(Core body temperature) #nviesuausauiuly ﬂﬁlﬂ‘ﬁﬁ]%g}ﬂiUﬂﬁu MUAElag Okamoto-Mizuno
wag Mizuno Afiunily Journal of Physiological Anthropology U A.¢. 2005 AnwiNavedgungivias
Gia@mmwmiuau‘[mﬂl%ﬂﬁm’mﬂ?{uamaq (Polysomnography) Wuan Qmwgﬁﬁgaﬁulﬂv‘iﬂﬁmiuawé’uéu
svesndURnanas waziunansinUesTu®

wansAnwifaumneegsisluuunuesussmalne dudienaieutiunaent ndngiutin
nsegaumgiiviosuousN 24-26 Bsmwadea SaufunmIsEUIBoINATWILIzaNaYe el
drrvduanldAdulisidudomunda ifies “Wuaveainaue” Ailemeliszuudsramiuii
fananinuan

= [~ < 1Y
2. e uaisaaniaensununsusulagluing
wiiisn9sndunuasn GadsdygranureUszamanludianesdiuiinauauuiinadanm
NUITBUDI Zee uazAuz ANUNLU Proceedings of the National Academy of Sciences U A.A. 2022
wanglAliuan LasszaualunainasAuansanansuauua vy usasimsduresilaay
FUNIUNMIAIUANSEAUTAalWGealA uifidnsueglifanimuemeunduugaiiniu®
Tuinasuasnnivauu wheelnsénn iades visuluslwanaunsallndudng awnsedu
« ¥ ~ 5 1Y Yo = a aM 1o & 2 v a1 | !
AsuNIuRey” Aeraunnnsueuls nisldiuiiuuas Ualwinlidndu wasdenlduasdguluginauusy
Wuisieq Agliuainduwihauldbun wazyldnisuauaninetusgralusssued

3. \dve: AnszdusTuuUszamnauaddiinelnais
vianeAuAndn “aliiiu Auvaindedisuniu” uiluanudussauesdinsudidemaonnisueu
nAduneaualag Basner uazAny ANulUI1ES Sleep U A.a. 2011 Anwigidinlulssusulng



MsmsaantusrUszansinds U7 10 atufl 1 uns1ax - Wenew 2569 J Raj Pracha Samasai Institute Vol. 10 No.1 Jan - Apr 2026

aunudunudt dessunuilisanmaduresilaiuiy uasfansfiufesssuuuszanu
Finsmaghifdndinufinu®

uaiuios Ul Viliuisew “ueuesutluandaFnliantu” dmitluuiunvessundlne
Feitogordedrunuanneglndaun mslifigaydes White noise onsdadumisiosusulyiviiaan
uwdades Sudunagniivaelinnsuouiaunmanniueadaan

4. \isauaziaausy: Weulvnsisoudvasauas

wenINTademameninudianeada “Seus” MNUSunmnadifewihfanssuaiueg 19 Wy
yha glnsdni vieAnFeandon ausszlidonloafssiumsindey nuidefumginssunisuey
1 nslifssanzdmiunsueunasaukouaans ielvanesaiedoulunmdulfidd uiey
annmzueulinduGesildetnadtuddy @

msdevosueulii3ouite aw lisn uasfuiiuiivaensnaurietmans Sadumsquaguam
uAandennsmaauslidesiisen

1 t%4
UNE9Ne
U oAay Mya vooA £ a3 ' & A vee Y

nsupunaunA lilARuAUEaITWRY UASUATANIToRNKUUNLATIS1AN83En “Uaonde
wagnSauin” Weveswaudonenudunived aAnuilailvinyaulayuS sun i ssnessuuUTTam
JuADYe AR wazNsHuIzinTued 0 dusssuy R

o & o = & 2 v Y ag v v A

Autlapiloiniusuvens1dnase ankasandntey Usugumgiliauty waslinundidu
NUTIvDININNBEITI Inznisusuiilinunm fe nildusngudAguesmsilavnmiuieuss duna
wazduen s igmnedeniu fe “undh Audu oreBuluulinunm” dendwesamansingin

LONEN51989

1. Okamoto-Mizuno K, Mizuno K. Effects of thermal environment on sleep and circadian
rhythm. J Physiol Anthropol. 2005;24(1):41-7.

2. Gooley JJ, Chamberlain K, Smith KA, Khalsa SBS, Rajaratnam SMW, Van Reen E, et al.
Exposure to room light before bedtime suppresses melatonin onset and shortens
melatonin duration in humans. J Clin Endocrinol Metab. 2011;96(3):463-72.

3. Basner M, Muller U, Elmenhorst EM. Single and combined effects of air, road, and rail traffic
noise on sleep and recuperation. Sleep. 2011;34(1):11-23.

4. Trauer JM, Qian MY, Doyle JS, Rajaratnam SMW, Cunnington D. Cognitive behavioral therapy

for chronic insomnia: A systematic review and meta-analysis. Ann Intern Med.
2015;163(3):191-204.



MsmsaantusrUszansinds U7 10 atufl 1 uns1ax - Wenew 2569 J Raj Pracha Samasai Institute Vol. 10 No.1 Jan - Apr 2026

dnwusduadu Original Article

UszansSuanisiunosuvieustdalnunassiandalau
lugUrednvrszaulain aandusivuszvraunde

gnoug) wdved’ 'gor1dumivisyrauIay nsumuAulsA
53155 AuAans" 'gnrusvUsrauae nsunavaulsa
30101 gNsUnT IsuSguasuaIsaam,

DOI: 10.14456/jrpsi.2026.2
Received: November 24, 2025 | Revised: March 2, 2026 | Accepted: March 31, 2026
UNANED

NsAnUsEAUlAT TN SARHUNTEA NS Tnasiifamiiertunmsiuvesnduile
daymlsnitamils madoadveadviiisunazusinasensvt 3w liiAnnisasniduye uas v
Tunsfiadldanifiennsiinsldgunsaiifessossminesrnetuiinioniifendy Wheeu nsideadsd
finguszasdiioifudnumisosunsnuussansaansliiiseuriiionviinlvuuasviingalau
Tugfneinusyiuldian Ineveaeuiunguines1adentuuianizlaizas $1u7u 3 519 funduuins
flanusvusznamnds 1iudeyauszansnaveansldsruidis sur e (anonstan aauldld
fimnuiianela wagUszdvsnmnsldeu) Tnemslduuunageunnuiduiin wuunageunisidau
megunsaiifien uuunaaeuUsEAvBwesgUnsal d1uau 5 A uasihdeyaadATildininneiteya
Hudwou AvedelunsiSeuidisudeyanisldnuhseusialiufunisldnudhseudalay

nans3senudn dnsdutiaiivnntunnnisldutisewrindalau WewSsudeusu
nsldautsourdalnuandeyadiadsveauuunaaeunndvlaniidanisinniu Ssoglumas
asdutanneUssana uasdnuanansolunisanldiventisourindalavanas WawSeudieu
funsldanudngeusiialiy andeyaivunaaeunisidnumegunsaliien vuanyanunefv e
fldlumsmaaounisainldd wfomnanyanufioelavufisuildlunimeaeuainuiianele
firdedefianas uinmanysudnualvudiendldlunismaaeuanufiswslawuifiessundull fevas
Anadsfiunty dudszansamvesnsldnuiseusiadalauasininisldeuiigousilali
nmslfuuumageunsldnunegunsaiifiesmnavynsiedeulmvidien uaznsedeudeuidon
wuh Senadefiuiniy mufuvuneaeulssavinmuesgunsaifldnadosndy

SﬁayjaﬁlﬁﬂmﬂmLﬁaaﬁumBQ@%mua%qLﬁa'gﬁumﬂﬂz’fmulﬂwéauﬁmﬁ SHRREGA YIRS
wushlfAnwdafiuduiasuenmalinsuasnstvuaandnvuzvesgunsaiivaessin

b

WUS: gngud) 2Aves dwa: sukritwth@gmail.com

s Uhesimnsyaula, adiey, Wheewddlay, WeeuPE-lite, Ustdvsnansldidngeuniiiey

33D

1 v
ARDE
RT)

181

Do
e
2



MsmsaantusrUszansinds U7 10 atufl 1 uns1ax - Wenew 2569 J Raj Pracha Samasai Institute Vol. 10 No.1 Jan - Apr 2026

Comparing effectiveness of PE-lite liner and
Silicone liner in Trans-tibial amputee
(Descriptive case series)

Sukrit Wongthong' 'Rajapracha Samasai Institute
Department of Disease Control
Taratorn Suksart’ 'Rajapracha Samasai Institute
Department of Disease Control
Jidapa Yuthanet? ’Learn Satit Pattana School
Abstract

Below-knee amputation, or transtibial amputation, is commonly associated with
impairments in muscle function, dermatological complications, friction and excessive pressure
on the residual limb. These factors may result in skin conditions such as scaling, erythema,
and edema. To facilitate prosthesis use, commonly referred soft liner an interface component
placed between the body and the prosthetic socket.

The objective of this pilot study was to compare the effectiveness of PE-lite liner and
Silicone liner in transtibial amputees. This research utilized as descriptive case series. The study
was conducted on a purposive sample of 3 participants, comimg to Rajpracha Samasai Institute
to collect data on the effectiveness of the soft prosthetic liner, measured by reduced pain,
ease of use, satisfaction, and functional performance. Assessments were conducted through
a pain score test, a prosthesis evaluation questionnaire, and a device performance test at five
specific intervals. The data were analyzed utilizing percentages and mean values to facilitate
a comparison between the PE-lite liner and Silicone liner following each use.

The results indicated that pain increased when using the Silicone liner compared to
the PE-lite liner, based on the mean pain score, which increased from mild pain to moderate
pain. The ease of wearing the Silicone liner decreased compared to the PE-lite liner,
as indicated by the prosthesis evaluation questionnaire category of “prosthesis fit,” which
decreased. The “prosthesis satisfaction” category also showed a slight decrease, while the
“prosthesis appearance” category slightly increased. However, the functional performance of
the Silicone liner was better than that of the PE-lite liner, as assessed by the prosthesis
evaluation questionnaire categories of prosthetic mobility and transfer ability, which increased,
respectively. Additionally, the device performance test showed a reduced completion time.

The data obtained represent only preliminary information from actual users. Further
studies are therefore recommended, including an increased number of participants and more

clearly defined specifications of both types of devices.

Corresponding Author: Sukrit Wongthong E-mail: sukrit. wth@gmail.com

Keywords: Trans-tibial amputee, Lower leg prosthesis, Silicone liner, PE-lite liner, Effectiveness of line
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Development of a Nutritional Supplementation and Behavioral
Counseling-Based Care Guideline for Underweight
Tuberculosis Patients in Phrae Province

Pranom Maaun Phrae Provincial Public Health Office

Abstract

Tuberculosis (TB) remains a significant global public health challenge. In Thailand,
the incidence of new cases is approximately 143 per 100,000 population. Malnourished patients
(BMI<18.50 kg/m?) are at a heightened risk of adverse treatment outcomes. In Phrae Province,
the proportion of underweight TB patients increased from 31.91% to 47.27%, with an average
mortality rate of 7.62%. This study developed and evaluated a care model for tuberculosis (TB)
patients with a below-normal Body Mass Index (BMI) in Phrae Province, integrating nutritional
supplementation with behavioral counseling. Adopting a three-phase Research and Development
(R&D) framework, the study involved: (1) a situational analysis of existing TB care practices,
(2) the design of the integrated care model, and (3) an evaluation of its clinical effectiveness.
The evaluation phase employed a one-group pretest-posttest quasi-experimental design.
A mixed-methods approach was used, incorporating qualitative data for situational analysis and
quantitative data to measure outcomes. The PRECEDE-PROCEED Model was applied to analyze
predisposing, enabling, and reinforcing factors affecting health behaviors. The sample included
195 underweight TB patients (BMI<18.50 kg/m? registered at 8 hospitals in Phrae Province. Data
were collected from December 1, 2024, to November 30, 2025, using a consecutive sampling
method. Data were analyzed using descriptive statistics and the paired t-test to compare mean
scores of health behaviors, treatment adherence, BMI, albumin levels, treatment success rates,
and mortality. The results of this study found that following the implementation of the guideline,
the mean scores for health behaviors and treatment adherence increased siificantly. Both BMI
and serum albumin levels showed statistically significant improvements (p < 0.05). Furthermore,
treatment success rates (cured and treatment completed) increased, while the mortality rate
during treatment markedly decreased compared to the pre-implementation period, resulting in
improved treatment continuity.

The care guideline developed through this R&D process effectively improved nutritional
status, health behaviors, and treatment outcomes. It significantly increased BMI levels and
treatment success rates. Consequently, this guideline should be integrated into local standard
operating procedures, emphasizing proactive nutritional screening upon admission and

continuous BMI monitoring alongside pharmacological treatment.

Corresponding Author: Pranom Maaun E-mail: pranom.ma80@gmail.com
Keywords: Tuberculosis, Malnutrition, Underweight, Nutritional Supplementation,

Behavioral Counseling
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afiay 1 o

2) mslimuSnwdsngRnssu (Behavioral Counseling) agauszuu AsouAguATUlABINTT
Ms3ulsEMUEog @i N1SUARLLEITEIIINTN wasnstasadausegdlalunsUFTR
kUi madiiunulusserilinsiidmnmvesfivanaindnluseduiud 1 wnd
werua wnlneunns nisnisasisage uasdpuadiag ieliuumaiianntuaansodilullfese
LAZEDAARBINUUTUNNITIIUINSVRIUsRELIY

svezdl 3 szezUsuifiuma (Evaluation Phase) tumsusuiiunadwsyaauuinianisgua
fiantu Taewssuisunadnsdeusazudsnmsdniiunu asouaquaadwsduanzlaruinisuas
wadwsmssnwialse ieUssdiuysAvine arusanzay uasdnonmlumsusnenalusssuiiud

UsEUNIUaTNguAeens

Uszvns fio fuaeinlsaveniitunsdousnuilulsmeiuiavesarinunsiomn $1uu 8 uia

nusagn fe (e inlsalenitunsdeusnuilulsmenuavosiminunsviomn $1uu 8 ua
flFsunmsidatouasBunssne suatudl 1 Suneu 2567 81 30 NOARINIBY 2568 FIIA1 12 Loy
Al nUnunduiegtuy "essdnnsinu’ suinasinisdad Gl

1) WuiawitldSumsifadeindusalsalen (Pumonary Tuberculosis) el v3esneiin
finduundud wastunsdousnuilulsmeiuians 8 uwiwesdmiaung

2) engsaust 18 Tauly

3) fissatinanis (BMI) sudBushu desnimiewiiu 18.5 ke/m?

4) anunsadeansnmuilvententwdiuld wasdimuilalunisiumuugih

5) BugeuitnTiunsdeuazannululudugey (Informed Consent)
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\NaUFINISARaRN
1) fthetalseidameusndousuus vielsaussdwilussozqnanuiibiannsadulssmuens
yanldnannd (Fu uzideszeraavine viennedune laneszeridesdifnlusiuseansanin)
2) fteifaiinunfimadn viongAnssuguussauliannsolideya videufoRmalusunsy
nsliAUInwgangAnssule
3) flheiifunazievzdeunssnulvueniufidmiaums meluszeznm 6 Weuvesnsinw
Lﬁa'ﬂaaﬁ’umagzgmmzwhqmia@mu (Loss to follow-up)
1) f{Uneiifiomsuiduszneululusunsuewnaiedui i lunsidues usuussrmng uiieg s
JleAusua 195 18
insesilafldlun1side
1) wn3esilofldluniside Ae wuimenisquaduasialsaidaduduaniesnitnus
Mg lUTHNTUETUDIMTHAZNISIAAUINYUTINGRANTTY 9 TAUNS ﬁﬂ%ﬁaﬁmmﬁﬁu Usenaumie
1.1 TUsunsuaiuenmns msdnassemnaiasudilinganu 450 keal/3u uazlusiugs
daduaniounfegneios 2 e
1.2 WaunsumsWams nwidsgingsy mslidmuuziiamzyaea ieusungingsu
aunm N155uUsEMIUEegsataue Msdnnisratiudes waznisafrausegelalumsiudsemy
ownswsuewiaiiies TaeduuzhantnlavunsuasidmihiiedinalsavedsmetuaungUoe
waze e LLaﬂa'wTaaal'NimamiﬁwumLLmu%“UUizmummimLﬁaumiﬁmmmﬁéwﬂ’ﬂﬁma“ﬂ"lé’mﬁ
aAMendiow miaaummuwﬂmmau’1LamEﬂumiiwimmmmmmumuummamammmLiu
fnwauAugnszeydudurosnisinw (eg1evios 2 ifeunn) uasfnmudeidesmuukunisine
UINIFIY
2) insesilellunsiiusiusiudeya Uszneusie
2.1 uwuvasunudeyaiily iusudeyadiuynna (me 1y Msdnw) lsauszden
Uy iAswgna uazoIn1st1uAesvasen
2.2 woutiuiinmsiinnugUae (Wuineuesiedy Samiauns) Tuiinnsiwdsuudas
voamiing (fou-vdy) daugs Aduiiuianiy USunansiudsemuemsiaty waskadngn1sshw
SloAuaslasenis

msmwaauqmmwm@mﬁa

fAfldduiunmaaeuaunmeiesiiaifielmAnarudoriulunantside dil

1) M3A5I9EUALATIANALT e (Content Validity) FAderthuuimauazuuvasunud
ﬁ’@umﬁumuaﬁaﬁﬁmmmaﬁ’mu 3 yihu Useneause 91ansdliBeanqinumideaninendenis
a15150gd3UsS mmmﬂammmmulmmm mummmmmmmmmmi LaZD1196 ARUE
A5 VANARNT wnwmaammg LWamnaaummmamamaamamLLavmmmmvamaamm
T,mEfLthmimmmummmqmmuam (Content Validity Index: CVI) mamsmnaauwum \3eaile
fesuiaunseenandon (V) 9838111919 0.67-1.00 wazflinadssiuiiatiu (S-CVI) Wiy 0.95
Feoglunasifivonsuls (peusuiidn > 0.80)

2) MIATIVABUAMILT LS (Reliability) ﬂ’wm%'aaﬁaﬁ'w'mmsﬂ%’uﬂqmm%’aLauaLLumaq
Jideglunaaedd (Try-out) Aufiheialsaifidnvasindidssiungusedoudlilinguios1eass
$1u3u 30 518 ienaaeuanudesiurenaiesile warinszimeanuiiedlaeldduusyansuoan
183A50UUIA (Cronbach’s Alpha Coefficient) U1 wutaeuaufiAAaLisssiniu 0.84
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nsnTEndaya

1) doyavialuvosnguinedwiiaiaianssann Tunsuanuasanud Wudnou Sevay Aiade
wazdudoauunasgu

2) Wisuiflsuanadesviiinanis sz Albumin wgAnssuauamm anusmilelunssn
wasnad15ensinyialsn neukazrdinislduwiniansgua Aeadf Paired t-test

2385554

n9AfelHuNT N AuTSEsIIINTIdB 9N ANENTIINTT3 s IINTTITY ddneny
asrsaguimiauns Aewinmafudeyaangae syddniuenans avil 075/2567 ilofud
1 wAdnneu 2567 FAduldRnYavSvesnduiedlasdiniatuasing Usvasd Fensduiunside
Usglowd uagaudesszdudndes antulddidunisvenudusouadasladisulasnside
NN RI8E 11 avaneiled suansaud usewet 1l uaned nwald mwslaglif mstisdu uasiieuona
n733glunmsin Inengudied1uiidnsneuiunie U iasn1sidnsiunsideaunsneenanemulfy
doladld Tnefidesudavgua laifinansznudenissuuinmsmanisunnduaznisssiiunanis
Ufumaulag

< 17

NM3NUIIUIINVDYUA

FRdemdunminusurndeyamunssuiumsideuasian (Research and Development: R&D)
Tnoutssenidu 3 svos fail

szezdl 1 nmsdesizisanunisaluazsauiuuanies §3daiiusunudeyadeunds
(Retrospective data) 91n3¢UU National Tuberculosis Information Program (NTIP) 9%19LNe
Yauuszann wa. 2563-2566 Wiodinsizsianunisalnieymlasuinisuassasnisdedinvesiiie
Toulsm sufunsaunuIngy (Focus Group Discussion) 1agn153min Dead case conference lungy
yaansassaia ke d v1gy il oT e wi s dadeide warladuiaiy munsounuifn
PRECEDE-PROCEED Model wagihdeyadildunsimuiuuimisnisquariineialsafadvinanie
fndunai

szezil 2 maveasdlduumes fsudunislunduiiieTaulsaselmiidan BMI<18.5 kg/m?
Fruau 195 518 Ingldnnsdmdonsetiauuuseiies (Consecutive sampling) 31nl5ameU1a 8 Wit
Tudandaung sewinetuil 1 Sunau 2567 e 30 ngadnieu 2568 Tneilduneudail

1) M3Uszifiunaunaass (Pre-test) Userliun1iglasuinisaienisinaaviiinanieg (BMI)
wagnsIassudayiiuluiden (Serum albumin)

2) masulusunsy ngumeeslduemaaduiilindsanlsitdosnin 450 Alaunaedsedu
Bunan 2 ey Insfnsuuasliomaiaiuadaay 1 Weu mugfunmslidusnvidanginssy
wuuseyaea Taowiunaasuadsenug anuesendn wasussdlalumsguagua sastaimsfioa
Ussiunaegssoidladluszninenmssnm

szeil 3 nsuszfiuna FIdeununudeyandsnsdudulusunsy (Post-test) 1Wlogiae
g szerduganisinsmiodnuiasumuinael tnewfudoyadel doyaidausuin Idun A1 BMI
saudayiuluien AzuuungAnTIHAYAIM WarseAuAuTINilalun1sshw (Adherence) Juiinasly
wutuiindeyaiisumansiaaounume? ssileud Teyanadnsnsinm (Treatment outcomes) T
$nwme $nwiAsy MIVIANITINYIarTdeTin IagsIusInaInszuy NTIP WewwniSsuiiey
HATNSRaULarNaINITITIUYING
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HANTFANEA

nsieedsilileAnunsiauuumenisquaditae falsafifendudianemniinusie
TusunsuaiuemauarnslisUinuiBangfinssy Soriaung agunansifemusses il

soedl 1 mafinwanunmsaiymuasdadeiiuguiiistestunngmlasunsludiae
Falseludaniouns aguin Smiaunsiidndngofalsaidnneynlavuinis (BMI<18.50 kg/m?)
asiadenay 31.91-39.97 wazddnmnadedislunguiganinguiflasuinisunfegsdaiau
Tnedadvddniiiendos Ao msvnszuunssamsiularnnsiidendes uazmsnausegdlaluns
guanueigIeg it inmansugia

svezdl 2 myvauLwImInsuagisialsaifdeiianedininunust felusunsu
L3N THAZNTIAAIUS N B UTINGANITULLINISY Usznousie 2 asauseznaundn Ae 1) TUsunsy
lAS1e NS MINBUBNIESINEINUEY (2450 keal/dw) siawdles 2 1oy 2) Tusunsumslidusnw
\WINEANTIUAIUNTBU PRECEDE-PROCEED wag Health Belief Model

svezdl 3 MIsUszlluUsEavSnauuIamsquadlsialsafidddsdusaniesinitnasi
Felusunsuasieskas sl Ui nuidmoingsy Swdauns aguna el

' a % Y W '
daud 1 deyaviluvesngudiegns
o ° o ' = ' ~ o v Y]
A13991 1 LLEAN 91UIU FDUAY ALRAY LLaga’JULUENLUU@JW@ii’]UQWLLUﬂ@quaMMaW’JIU (n=195)

fiands 71U fovaz
LINE
B8 142 72.82
e 53 27.18
a1y (V)
20-59 85 43.59
60 ¥ Tuly 110 56.01
Mean= 62.4, S.D.= 11.2
A0TUNNEUTE
lan 24 12.31
A 102 52.31
iy 56 28.72
ngv/ueniuey 13 6.66
SZAUNTSANEN
lailaSpuniede 23 11.79
Uszaudnu 127 65.13
AsguAnwInOUAU 28 14.36
Aspufnwnoulane 16 8.21
USgyeyes 1 0.51

=

gannuTyed 0 0.00

o
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M19197 1 Uand 919U Sepaz Aledy wavdiudetuuninggIudwunaudeyaily (n=195) (se)

fauls MUY fouaz
DIIWUAN

lailausgnavon@n 109 55.90

LAEATNT 49 25.13

Sudhaily 32 16.41

SUs1N/5TiEmng 1 0.51

A1V18/55NAAIUN 0 0.00

U 2 1.03

Bug 2 1.03
ﬂszmwnzﬁumwmﬁm (Risk Category)

firudes (aeore/sausziy/eldidos) 126 64.62

Tifinudsasude 69 35.38
Hauavan (Caregiver)

daua (Aausa/yns/yIm) 189 96.92

Lififauandn (auanuiad) 6 3.08
N158U5UBIMITLETU (ONS Compliance)

Sulsemulsadnasenunas 2 wi/iu) 168 86.15

Sulszmuldldainaue/uiedin 27 13.85
szaudayiiuluiaen

nauun@ 43 22.05

FnInaeiung (< 3.5 ¢/dL) 152 77.95

N8 1 Ui nausegdulngdumane Jeuaz 72.82 ftheenguinnimiewintu
60 U fovay 56.41 01g1ad0 62.4 U anunwausa dnlugj § Sevaz 52.31 fUredlng/lale
Usenouedin fovaz 55.50 damidss (Jgeene/lsauszdnia/soldtes) fovas 64.62 Tfqua
(Rausa/yns/qni) fewar 96.92 nsvensuetmsiasy laefuusenuldasaueniuinas
(2 uit/5) Wudaulney Seway 86.15 LLazﬁﬁzé’ué’ayﬁﬂm%amﬁﬂﬂ’hmmsﬁﬂﬂa Sovaz 77.95
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[y

daufl 2 UsravBrauumensquadthenlsaidaduiiinanisinitnasisnelusunsuadue s
wazMIIAIUINITING AN
Ml 2 sadwdmsliuumansguadiaedalseifirdviinameiniunasiselusunsuaiue s
wazMSAUINYITING AN (n=195)
AaUN1INARBY  WAINITNARADY

fauus NaR1g t p-value
Mean Mean
ARUlIan1e 16.24 17.85 +1.61  -9.124  .001*
s¥AU Albumin 2.85 3.42 +0.57 -7.456 .001*
‘anﬂisuq%mw 2.45 a.12 +1.67 -11.32 .001*
ANUSINIIBlUNISS Y 2.58 4.45 +1.87  -10.84  .001*
y ADUNARDY NAINI1SNNABY )
ALUs > - ARIMK y4 p-value
YAz FhlGH
nadL$9v0IN155 Ny IulsA 72.31 82.56 +10.25 -2.48  .013*
BNIINTSLALTIN 7.62 5.64 -1.98 1.965  .049*

P<0.05

a3l 2 agulidn deuuagndsnindisnlusunsuaiuemssaniunsiidunw
WINgANTINNUIN ARvliaaney (BM1) Lﬂ'usﬁummaﬁla 16.24 101 17.85 kg/m? aeiiiluddgynieeia
(p< 001) s“m‘uaawu (Albumin) Hisfuainiade 2.85 1Ju 3.42 ¢/dL (p<.001) MUNEANTTUFUNIN
meummaaa 2.45 1 9u 4.12 avuuu eg19idudAyneaif (p<.001) Ausaniiolunisinw
Anadofiuduain 2.58 «Ju 4.45 azuuy egaildeddymnisadn (p<.001) nad15ven1ssne
Sollsn Anadaifiutuaindosay 72,31 1Ju 82.56 sgnafituddymeda (p<.001) Sasnsidedin
Aadvanasnindesas 7.62 18w 5.64 sgditddun1eada (p<.001)

ERRED)

HansAnwad el uandliiiiud 35 nsquad UaeTalsediysanmaniaes uewn st unis
TimBEnwdangfnssuaunsausuuganzlaruiniswasuaansnissnuliegaiiuss@ngam 219
waanamazeuliiuin madanisameylasunsdlfidui s Ussnovaiuayumss nwwin
it udadeddg i Tualnensad ornudngavesnssnetalse elufl Avesmsnovausssosn
Ml usaussonmaesiname uagnsanaudswomadedin®? enrdostuunAnnsguadias
Falsauuvuesd i il unisiasvad sdneamd g uamaiug lUAunssawnamsumg 2
msfaLsnsuad Y TaulsafiysannsnisassomwaenslisUs nnidagAnssulundsd
ansataelingorinsesnisguasnuiUaedalsalussfuguvud adusing adunssnudeedundn
Tnedsvmnalnatvayusmlavuimsuaznmsuulasunginssuauamesiaduszuu 'O nanside
Jeazvieuliiiiufsnnudrdguesnsesnuuuuimsfinevaussdet yviaisvesiae lnslams
nauisinmznnlnvunmsuasiidediamaasvgianardan® Jsaenndostuiuamsnismunuinise
LuUysAINsLagmM s sEuuguamiltuged uaudnans > ludadanmuanis@nyinudn
siudayduluenvesihoiutuegeiteddynevdaldsulusunsumaiuens®® naudsuuag
Fananliifiesasoudunnylnsuninisiinty fadulededdusensiiuannsindetalse
nansnwilaonedosiunsidedaufifnisludmiadedd 2566 Anenuigaeinlseds
dsindufiudwaede 3.1 Alansumelussezinat 6 Wou dasnsdnvimeiiuduesay 11
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waAslL LD I LFURUS S9N ML LNTUNNISRRTUAURAA NS NS NN AT ua 19T
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wenaninslidusnvidmginssudedunumardyluguetadeatuayy (Enabling factors)
ANNTOULUIAA PRECEDE-PROCEED Model™® Tngiamzluuiunvesdaniauns deiilaseaing
Usznnsidudspuggeeny gursdunuannmdadudedidasmuseld guam waznsidifmineins
mslidmnwegwieiilesnedduaiunnumsemiin amndlalulse uazussgdlalunisguanuies™®
dsralfinefinusaielumsuussmuemsiasy waznsldoduinilsnogisasiiane usiaed
Todriad miasugiauazdannf nnu P lud dvnad sy U3 unvesd s auns 7 15 9 uay 6@ any
mMsfulszmuemsiasuaznsldenegaeiiea’® dwmalvinsruaunmsinwiianudeilenas
anlomansviansinu laslanizlunguigeensfiidediiaduneliuasmaiuma® dodiiaves
nsfinwndl fe ldfimsinguemuauuarlifinsg udiedne TsldannsoasUanuduiusiGang ua
HalnenTesenddUsuNsuiudns M sidedinla maansaunsShwiasianulussausunldunas
msinsAnyfisenuuunuugumuatlusuian

G

nuansiTeduandliiiuln 3nsquadUaeTalsauuuysannisdulasuinisuas
waAnssuguamiidnenmlunsudledgmanzymlasuinis wasiiinuszansananansatieia
UmindaUasuard swasomaguanwfifid u semsideansathddud ey amivayunsiaun
uleun MINWUNLUINTAVAN wazn1seenuuuuIvnansguadiieiulsaiduiiefugudnans

wazaanAaodiuUSTUNTaITEULUINsguamlulsemalnglaegamngausioly

Ualauauug
1. YelausuusiBUfUR (Practice Recommendations)

1.1 mhwuinsmssagulusziuiamia s1ne uazlsmenuiaguwu msinsaitethisoua
fuhetadsafifiadaiinameninininas dwszneumenisdnnseannglnrunns msdnassomnaeda
wagn1slimU3 nvndamgdnssuguan Wi uuwmaRuesglunsguaUaeialsalay
wngluszsdudurasmssne (ntensive phase) @ adumasfi ARV A B o RA AN MEWNING o1
waznsidedingiiga mssidumssana ezt lsanyesinawesnsg uad ulavuinsi Ay
Huszuulunueueuinlsassduiiug

1.2 mstmualidinisussdunnslaruinisvesdiae fulsregadussuud s Suty
yeidouinu lagldmdviaaans (BM) Samtusdiamedued Wy sedusayiludon iedanses
nudesoeawiug uasihdeyadananlulilunsinvhusunsuaennzse (individualized care plan)
fmnzauiussiuamuuLsesnmsylavmstazUunesiiiousazse

1.3 yaansansisagumsiiauddgdunsiiauSnyidaganssuguainatuaiung
w3ulavuinis lagsjadfunisadrsanudilaifentu unumveslnsuinsdenanissnuiinlse
M uussgslalunsUiuasunginssunsuilag wasnsdaaiunusilolumsiuusemuendu
Yallsmogainane Fwstisantaymnsnnen WusnANud5areIn1sing waranaudess
nadntalsaenluszeren

2. forauauugiitensidelusuian (Research Recommendations)

2.1 msinsfnudaaunaluszezenivdsdugalusunsuaiiomsuag nslimysnw
Banginssu evssidusnudduremadnsiunnglavnnms aunmdin uazranisinuiale
mudamsdesiunanduiliudmedselussesvdimsdnm
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2.2 sHMIFnIANUANAIMLATYEA1ERS (Cost-effectiveness) ¥04n15YsNTIUTUATY
iw3uomssandunsliduinwdmginssy i eldidud oyaatvayunisdnduladeuleune
waznsveERan sAiuaulun g ladedniniiusuU s v TsuUaIs 1 TEY

2.3 msvenensAnyissludaiuiisuiiiviunmadany inswshe wassruuuinsquaind
ANy eI suiisunadnsuagiauuumanisauagUasialsaiidnngywlavunislid
ANuEavEY mngay wazansnsauszendldlalunannvanguiunvesUseinalneg

nnAnssuUIENIA

ATeveveunsEan dinaumssaavimiauns wasdvi i ussinadnialsalsameiuna
4 8 widludmiauns wagiiuananu v v fatuayumsiidumAdouassudundoulusuns
nsquatUisetraduuds veveunnquagursinlsauaznguietisieialsannviuiingan
Tausuile sunmAdetdiSigauenduslenitensiamamnmuimsassugluiuiduly
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Abstract

Cardiovascular diseases (CVDs), particularly heart disease (HD), represent a major
contributor to the global health burden. Despite advances in medical technology and
therapeutic interventions, significant challenges remain in achieving timely diagnosis,
accurate risk assessment, and effective disease management. In this context, proteomics has
emerged as a highly promising and transformative approach in cardiovascular research. By enabling
the identification of novel biomarkers and therapeutic targets, proteomic technologies hold
great potential for advancing both clinical practice and translational medicine. Furthermore,
the integration of proteomics with complementary omics platforms and advanced bioinformatics
has enhanced disease stratification, supported the development of precision medicine, and
enabled earlier and more targeted clinical interventions. Collectively, these advancements
highlight the potential of proteomics to transform cardiovascular care through more precise
diagnosis, improved risk assessment, and accurate monitoring of therapeutic responses. This
systematic review examines the evolving role of proteomic approaches in the diagnosis,
management, and treatment of HD by analyzing peer-reviewed literature published between

2010 and 2025 across major databases, including Google Scholar, PubMed, and Scopus.
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Introduction

CVDs represent the leading cause of global morbidity and mortality. Globally, HD
remains a primary driver of morbidity and mortality, with myocardial infarction (MI)
representing a major contributor due to ischemic injury of the myocardium”. These
conditions encompass a broad spectrum of disorders affecting the heart and vasculature-
including heart fail (HF), coronary artery disease (CAD), myocarditis, arrhythmias, and other
cardiac pathologies that impact the endocardium, myocardium, pericardium, and coronary
circulation, ultimately compromising cardiac output'?. These conditions affect the heart
through distinct mechanisms, ranging from impaired contractility and ischemia to
inflammation, arrhythmogenesis, and vascular dysfunction. Despite significant advances in
pharmacological and interventional therapies, current treatments are largely palliative,
targeting symptoms rather than addressing the fundamental loss of myocardial tissue.

Consequently, many patients require lifelong management, and even heart transplantation-
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the definitive therapy for end-stage disease-is limited by donor shortages and post-operative
complications®.

Given these challenges, there is a pressing need for improved strategies for early
detection, risk stratification, and therapeutic intervention. Biomarker discovery offers a
promising avenue to address this need by enabling early diagnosis, monitorin of cardiac
dysfunction, and evaluation of therapeutic efficacy. In this context, proteomics the large scale
study of protein expression, post-translational modifications, and rotein-protein interactions
using mass spectrometry and other high-throughput technologies has emerged as
a powerful approach in cardiovascular research®®. Therefore, this review aims to highlight
the advancing role of proteomic approaches in cardiovascular research, with a particular focus on
heart disease (HD).

Methodology

This paper presents a systematic review of the literature examining the role of
proteomic approaches in cardiovascular disease, particularly heart diseases. A structured
search strategy was employed using the keywords proteomics, cardiovascular disease, heart
disease, diagnosis, treatment, and management across Google Scholar, PubMed, and Scopus
databases, encompassing publications from 2010 to 2025. Inclusion criteria were restricted to
peer-reviewed studies, while non-English and non-scientific articles were excluded to ensure
methodological rigor. Relevant findings were synthesized thematically, and study quality was
appraised using standardized evaluation frameworks to enhance the validity, reliability, and

relevance of the review outcomes.

Literature Review

The Impact of Heart Diseases: Issues and Consequences

CVDs account for the majority of noncommunicable diseases and remain a leading
cause of global morbidity and mortality®. CVDs encompass a wide spectrum of disorders
affecting the heart and blood vessels, posing substantial public health challenges and often
progressing to various forms of HD. The underlying pathophysiological mechanisms of HD are
diverse, involving structural abnormalities, vascular obstructions, and functional impairments
within the cardiovascular system. These alterations may affect the endocardium, myocardium,
pericardium, and coronary vasculature, ultimately compromising cardiac function®.

HD refers to a group of abnormal conditions involving the heart's muscles, valves,
vessels, or electrical conduction pathways, all of which are essential for maintaining effective
cardiac output. Globally, HD remains one of the primary causes of morbidity and mortality,
particularly due to myocardial infarction (MI), or heart attack, which results from reduced
blood flow and subsequent ischemic injury to the myocardium®. In the USA, the Centers for
Disease Control and Prevention (CDC) reported that HD accounts for approximately one in
every five deaths annually™. Similarly, in Thailand, the age-specific mortality rates for
coronary heart disease and stroke are 87.1 and 123 per 100,000 population, respectively,
reflecting a substantial cardiovascular burden. Epidemiological studies further underscore the
growing prevalence of CVDs in Thai population. The Thai Epidemiologic Stroke (TES) study
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reported a stroke prevalence of 1.88% between 2005 and 2007"". According to data from the
Ministry of Public Health (2012-2021), the age-standardized hospital admission rate for
ischemic heart disease (IHD) declined by 24.1% among females (from 427.5 to 390.5 per
100,000), but increased among males (from 462.7 to 485.8 per 100,000) during the same
period. Notably, IHD mortality trends have risen in individuals under 60 years of age,
increasing by 59.6% in males and 36.1% in females over the past decade'®.

HD comprises multiple pathological entities, including HF, MI, myocarditis, sudden
cardiac arrest, atrial septal defect, atrial fibrillation, coronary heart disease, angina,
ventricular tachycardia, and pericarditis@). Each of these conditions affects the heart through
distinct pathophysiological mechanisms. For example, HF impairs the heart’s ability
to pump blood effectively; MI results from arterial occlusion and subsequent ischemia; myocarditis
involves inflammatory injury to the myocardium, typically of infectious origin; and sudden
cardiac arrest is characterized by the abrupt cessation of cardiac activity. Atrial fibrillation
arises from disorganized electrical impulses within the atria, while coronary artery narrowing
leads to CAD. Angina reflects insufficient myocardial oxygen supply, ventricular tachycardia
results from rapid ventricular rhythms, and pericarditis develops from inflammation of
the pericardial membrane®.

Despite significant progress in pharmacological and interventional therapies, HD
continues to be associated with high morbidity and mortality. Current treatment approaches
remain largely palliative, focusing on symptom reduction rather than addressing the
fundamental loss of myocardial tissue. Consequently, many patients require lifelong medical
management, and even heart transplantation the definitive treatment for end-stage disease-
faces numerous challenges, including donor shortages and postoperative complications®.
This clinical reality imposes a considerable economic burden on patients, families, and
healthcare systems. Given these limitations, there is a critical need for more effective
strategies to reduce the global burden of HD. Early detection and risk stratification are
essential for preventing disease progression and improving patient outcomes. A promising
approach lies in the identification and validation of novel biomarkers capable of facilitating
early diagnosis, monitoring cardiac dysfunction, and evaluating therapeutic efficacy. Such
biomarkers have the potential to transform the diagnostic and therapeutic landscape of HD,
paving the way toward more personalized and effective management strategies®.

The Advancing Role of Proteomic Analysis in Medical Research

Proteomic analysis focuses on the comprehensive study of the proteome, which
encompasses the entire set of expressed proteins within a cell, tissue, or organ, representing
the ultimate effectors of biological function”. When integrated with mass spectrometry (MS)-
based high-throughput technologies, proteomics has greatly advanced the identification of
novel disease biomarkers and the discovery of potential therapeutic targets. This approach
also provides critical insights into the molecular pathways underlying health and disease @),
Proteins play central roles in catalyzing biochemical reactions that generate diverse
biomolecules-including glycans, lipids, nucleotides, metabolites, peptides, and other proteins-

that are essential for structural integrity, cellular signaling, and dynamic biological responses
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to internal and external stimuli. Consequently, proteomic analysis offers a detailed, context-
dependent snapshot of protein and proteoform expression, structural conformations,
turnover rates, and protein-protein interactions, thereby enabling a deeper understanding of
complex biological systems'®.

Beyond cardiovascular research, proteomic technologies have been widely applied
across various medical fields. For instance, they have been used to identify molecular
markers of influenza infection through machine learning (ML)-based analytical models"?.
Additionally, proteomics has advanced our understanding of host-microbe interactions,
leading to the discovery of novel antigens and diagnostic markers relevant to gastrointestinal
infections, autoimmune disorders, and mental health conditions. These advances have
facilitated the development of innovative diagnostic, therapeutic, and preventive strategies'”.

Within cardiology, proteomic-based MS approaches provide powerful tools for
characterizing protein expression patterns in cardiac tissues, enabling the identification of
biomarkers that enhance diagnostic precision and inform therapeutic strategies for HD. For
example, proteomic profiling can differentiate between distinct stages of HF by examining
variations in left ventricular ejection fraction (LVEF), distinguishing HF with reduced ejection
fraction (HFrEF) from HF with preserved ejection fraction (HFpEF). Such analyses have
advanced understanding of the pathophysiological mechanisms underlying different HF
subtypes, particularly HFpEF, which remains a diagnostic and therapeutic challenge?.
Furthermore, targeted proteomics has demonstrated the capacity to identify predictive
biomarkers for therapeutic response in sarcoidosis patients, thereby facilitating more precise
treatment selection and improved clinical outcomes"?.

The progression of cardiovascular proteomics has been marked by several
technological milestones, including advancements in two-dimensional gel electrophoresis (2-
DE), liquid chromatography (LC), MS, and the analysis of post-translational modifications
(PTMs), as summarized in Figure 1. These innovations continue to refine the sensitivity,

specificity, and clinical applicability of proteomic research in cardiovascular medicine™. (Figure 1)
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Figure 1 Schematic timeline illustrating major milestones in the evolution of cardiovascular proteomics“q).
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Biomarkers and potential mediators of HD in complicated patients with metabolic
syndrome (MetS)

MetS is characterized by the coexistence of multiple obesity-associated cardiovascular
risk factors, including abdominal obesity, impaired glucose tolerance, hypertriglyceridemia,
reduced high-density lipoprotein (HDL) cholesterol, and hypertension. The clustering of these
risk factors substantially increases both the incidence and severity of CVDs, contributing to a
broad spectrum of pathological conditions, such as microvascular dysfunction, coronary
atherosclerosis and calcification, cardiac dysfunction, Ml and HF. Although significant
advances have been made in understanding the etiology and clinical implications of MetS,
the underlying pathophysiological mechanisms remain incompletely elucidated ™. Further
investigation into these mechanisms is essential to clarify how MetS contributes to adverse
cardiovascular outcomes, particularly HD.

Among the components of MetS, type 2 diabetes (T2D) is a critical risk factor for CHD,
significantly increasing cardiovascular mortality. Proteomic analyses have revealed key
molecular mediators contributing to this elevated risk. For example, inflammatory and
vascular injury-promoting proteins, including CD27, TNF-QL, ICAM-1, and RAGE, are upregulated
in T2D, whereas protective vascular proteins such as NRP1, VEGF, and eNOS are
downregulated or functionally impaired. This imbalance between deleterious and protective
molecular pathways provides a mechanistic explanation for the heightened CHD risk observed
in T2D patients. Furthermore, proteomics-based profiling can be applied for screening and
predicting future CHD onset in this high-risk population, enabling earlier intervention®.
Chronic kidney disease (CKD) is another common comorbidity among patients with HF, further
complicating disease management and prognosis. However, the differentiation of HF
phenotypes in the context of CKD remains limited. Recent proteomic studies have identified
clinical and molecular variables that help distinguish between HF with HFrEF and with HFpEF
in CKD patients. Factors such as body mass index (BMI), elevated NT-proBNP levels, the use
of angiotensin-converting enzyme (ACE) inhibitors, HDL, cholesterol, and a history of stroke
were found to be more strongly associated with CKD patients presenting with HFrEF'” (Table 1).
These findings highlight the utility of proteomics in refining disease classification and risk

stratification in complex cardiovascular-metabolic disorders.

38



MsEsEUUTTUITYENEY U7 10 20U 1 UnTIAY - WY 2569

J Raj Pracha Samasai Institute Vol. 10 No.1 Jan - Apr 2026

Table 1 The application of proteomic approaches on heart disease biomarkers of patient

underlying risk conditions.

Diseases Assessment/ Study/ Main results/ Main findings/
(Ref.) Application Samples Protein functions
CHD"® Predicted biomarkers | 2,923 plasma | PCSK9: improving glycemic control
of CHD among proteins and reducing cardiovascular
patients with T2D. morbidity. NRP1: target therapies for
CHD risk in diabetes patients. CD27:
contribute to the chronic inflammation
in T2D, associated with CVDs
HF®? Predicted biomarkers 3,417 FCG2B: receptor for Fc region of IgG
of HF in CKD Participants | and target of Xmab5871 drug.
patients. IGFBP3: carrier for insulin-like growth
factor 1. CAH6: Fc receptor-like
protein 4. ASGR1: Facilitates
endocytosis of plasma glycoproteins
HF? HF-associated 3000 patients | FCG2B and IGFBP3: directly linked to
proteins in CKD insulin-growth factor that is responsible
patient. for several anabolic processes. CAH6:
the levels of which are increased with
SGLT2 inhibitor treatment. ASGR1:
degrades glycoproteins important for
cardio-renal-metabolic diseases.
HF©Y Biomarkers of HF 478 patients | SAP3: served as an inter-cellular lipid
with HFrEF and transport protein. ACBP: associated
HFpEF, among CKD with aging, kidney- and cardiovascular
patients. disease and might be a proxy for
biological age. TMEDA: intracellular
regulatory factor
HF) Prognostic 253 HFpEF | CST-C: associated with the risk of
significance proteins patients mortality in HFpEF patients. FABP3:
of Kl among HFpEF positively correlated with the urine
patients. albumin-to-creatinine ratio in adults
with type 2 diabetes. B2M: represent
Kl at multiple levels of the Kl
conditions. NGAL, KIM1: correlated
with kidney tubular damage and CKD.
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Table 1 The application of proteomic approaches on heart disease biomarkers of patient

underlying risk conditions. (continued)

Diseases Assessment/ Study/ Main results/ Main findings/
(Ref.) Application Samples Protein functions
IHD®® Prediction of IHD 512,000 | GDF15: biomarker to improve risk
participants | stratification in clinical practice for
primary and secondary prevention of
CVD. proBNP: marker in early detection
and treatment regimens of CVD.
M7 Prediction of Ml 11,751 CXCL16: marker of atherosclerosis
participants | progression and linked to an
increased risk of MI
Left atrial Protein signatures 352 patients | CRTAM: immune cell adhesion and
remodeling HIV patients signaling. NT-proBNP: biomarker of
(LA)® associated with LA myocardial wall stress and HI
severity.
HF® Cardiometabolic | Proteogenom | C9, LBP, TIH4, APOM, CES1, and
comorbidities ic data HS6ST2 serve as biomarkers for
proteins cardiovascular disease in patients
with T2D.
HF0 Discrimination 39 tissue CDC37L1: marker for differentiating
between ischemic samples HCM from DCM and ISCM patients.
cardiomyopathy
(ISCM) and dilated
cardiomyopathy
(DCM)
HF Biomarkers of Sinus Mice model | Chrm2: may be part of the decline in
node dysfunction vagal control and concurrent
(SND) in HF disease elevated resting heart rates observed
in early stages of heart failure.

Additional tool for Diagnostic test in HD patients

Cardiac diseases are among the most prevalent and morbid medical conditions
worldwide, yet their pathophysiology remains only partially understood®. HF, representing
the terminal stage of many cardiovascular disorders, is associated with significant morbidity
and mortality"®. Accurate diagnosis of HF requires a combination of clinical symptoms and
signs along with objective evidence of underlying cardiac abnormalities. However, HF is often
complicated by multiple comorbid conditions, which can obscure clinical presentation and
worsen patient prognosis’?. As a result, the development and implementation of reliable
diagnostic tools are essential to enhance early disease detection, guide management

strategies, and ultimately improve clinical outcomes.
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Despite advances in diagnostic imaging and clinical evaluation, the prognostic markers
and biological pathways associated with adverse clinical outcomes in HF remain insufficiently
defined??. This lack of precise biomarkers complicates both the diagnosis and treatment of
HF. Early risk stratification and timely diagnosis of non-acute HF are essential to ensure that
guideline-directed medical therapy (GDMT) is initiated promptly, thereby slowing or
preventing disease progression?.

Genome-wide association studies (GWAS) have advanced the identification of genetic
variants associated with HF risk. However, GWAS alone often lack tissue-specific and
mechanistic insights, which are critical for understanding disease heterogeneity and guiding
precision medicine approaches'??. To address these limitations, proteomic analyses have
emerged as a powerful complementary tool, capable of identifying molecular markers and
pathways involved in HF pathogenesis.

Proteomic studies have identified several promising protein-based biomarkers relevant
to HF diagnosis and prognosis. For example, N-terminal pro-B-type natriuretic peptide (NT-
proBNP) has become a well-established biomarker, widely used in clinical practice to support
the diagnosis of HF and atrial fibrillation (AF). It is also strongly associated with adverse

2529 Another important biomarker is Triggering

outcomes in patients with HF with HFpEF"
Receptor Expressed on Myeloid cells-1 (TREM-1), which, although not a direct cause of HF,
acts as an inflammatory amplifier contributing to disease progression. Elevated TREM-1 levels
are not only indicative of infection and sepsis but also correlate with chronic inflammatory
processes, clinical frailty, and atherogenesis. In pediatric cardiology, Kawasaki dise ase (KD)-an
acute febrile vasculitis and the leading cause of acquired heart disease in children-continues
to present diagnostic challenges, as its pathogenic mechanisms remain incompletely
understood. Recent proteomic investigations have identified interleukin-17A (IL-17A) as a
potential early diagnostic biomarker, offering a promising avenue to improve timely and

accurate diagnosis of KD (Table 2).

Table 2 The application of proteomic approaches on heart disease biomarkers of patient

underlying risk conditions.

here Assessment/ Study/ Main results/ Main findings/
Application Samples Protein functions
HF“? Prognostic markers | 4,796 patients | B2M: marker of renal function.
of HFpEF TIMP1, ADAM17, and LTBP4 were
associated with HFpEF outcomes,
particularly after adjustment for
clinical risk factors. NT-proBNP: key
markers of adverse HFpEF outcomes.
HD“? Markers of CAD, HF, 44,313 UK PCSK9: biomarker and therapeutic
AF and aortic Biobank target for CAD. NT-proBNP: protein-
stenosis (AS). based risk scores for AF and HF.
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Table 2 The application of proteomic approaches on heart disease biomarkers of patient

underlying risk conditions. (continued)

s Assessment/ Study/ Main results/ Main findings/
Application Samples Protein functions
HF20 Identified marker of 15,792 EFEMP1: targeted for drug, prevent
HF and frailty. participants | frailty-related cardiac dysfunction
and HF. FSTL3: associated with risk
of HF. TREM1: predictor of clinical
frailty and atherogenesis. GDF15:
marker of cardiomyopathy and in frailty.
HF12 Proteomic patterns 739 patients | SLITRK6: responded to ischemic injury
identification and adverse cardiac remodeling
following myocardial infarction. It’s
possible to be a biomarker of HFpEF.
IHD® Markers of coronary 6 patients C1QC: derived calcification of
artery calcification cardiovascular system through
(CAQ) modulation of CTRP3.
HF1? Markers of 16 plasma B2M: correlated with disease
pulmonary samples severity in PH or HF.
hypertension (PH)
HF#? Markers of 207,346 SPON1, C2, PACAP: related to
cardiovascular samples cardiomyopathy and heart failure
related tissues in HF risk for left VEF (LVEF).
patient
Coronary Diagnostic markers Rats Emcl: associated with cardiac
microvascular of CMD disease, primarily aortic outflow
dysfunction tract abnormalities. Ank1: closely
(CMD)* associated with cardiac arrhythmias.
Fbln2: a key factor in pathological
remodeling after MI. Hp: a significant
risk factor for acute Ml and HF.
HF) Markers of HFpEF 40 patients | VCAM1, IGF2, ITIH3: associated with
and HFrEF among HFpEF development. CRP, IL6RB,
HF patients PHLD, NOE1: linked to HFrEF
development.
HF“®) Markers of HFpEF 44 patients | All proteins are involved in metabolism

and mitochondrial proteins.
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Table 2 The application of proteomic approaches on heart disease biomarkers of patient

underlying risk conditions. (continued)

s Assessment/ Study/ Main results/ Main findings/
Application Samples Protein functions
Acute MI Markers of AMI 20 plasmas | GOT1, GOT2: key molecules of
(AMI)7 samples methionine and cysteine
metabolism that play important
roles in the mechanism of AMI.
HF“® Biomarkers of 20 patients MMP14: an important role in the
physical frailty in HF progression of cardiovascular
disease, and in turn may influence
the development of physical frailty.
KD'% Biomarkers of KD 150 patients | IL-17A: a new potential biomarker
for early diagnosis of KD.
Nonischaemic |  Differentiation of Cardiac tissue | LXR: regulates the hypertrophic
cardiomyo idiopathic dilated cardiac remodeling process with a
pathy cardiomyopathy more pronounced effect in HCM.
(NICMP)“” (DCM) and TFEB: associated with
hypertrophic cardiomyopathy and cardiotoxicity
cardiomyopathy with DCM.
(HCM)
M0 Identified protein of 41 patients FXIII: a key molecule to promote
Ml the healing of cardiac wounds.
HFY Cardiometabolic 401 patients | CLQTNF1, CTSD, FCN2, SERPINA12,
proteins of HF TFRC, TNFRSF10C: associated with
increased risk of rehospitalization.
CDH1, FABP6, TNC: associated with
mortality.
HF? Potential markers of | 10 patients | TLN1: interacted with multiple
HF-induced proteins and was upregulated in
pulmonary edema patients with HF-PE and can be
(HF-PE) indicator of HF-PE progression.

The discovery of improved clinical treatments for HD patients

Chronic heart failure (CHF) remains a major global health concern, characterized by
high morbidity and mortality rates despite advancements in medical care. The gold standard
treatment for end-stage HF is heart transplantation, typically considered after the failure of
pharmacological therapy, surgical interventions, and/or cardiac resynchronization therapy.
Nevertheless, even with significant progress in treatment strategies, the overall prognosis for
patients with HF remains poor(26). This highlights the urgent need for novel diagnostic and

therapeutic approaches to improve clinical outcomes.
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Recent advances in proteomic technologies have opened new avenues for identifying
disease-associated proteins that may serve as biomarkers for diagnosis, prognosis, and
targeted therapy in cardiovascular diseases. Proteomics enables comprehensive analysis of
protein expression patterns and signaling pathways, providing valuable insights into disease
mechanisms and therapeutic responses.

For example, in CHF, treatment with Xinmailong (XML) has been shown to modulate
the expression of key genes, including Collal, Col3al, Cxcr2, and Mmp9, and to activate the
cGMP-PKG signaling pathway, ultimately contributing to a reduction in myocardial fibrosis .
In fulminant myocarditis (FM), the proteins S100A8/A9 have been identified as important
biomarkers and potential therapeutic targets, reflecting their role in inflammatory
processes®®. Similarly, in aging heart (AH), the protein Fmod has been implicated in limiting
excessive collagen deposition, while CPT1b and CrAT have been linked to age-related
alterations in cardiac energy metabolism®?. Moreover, in myocarditis, classical biomarkers
such as lactate dehydrogenase (LDH), creatine kinase-MB (CK-MB), and cardiac troponin |

(cTnl) remain essential indicators of myocardial injury®” (Table 3).

Table 3 The application of proteomic approaches on therapeutic biomarkers of heart disease.

S Assessment/ Study/ Main results/ Main findings/
Application Samples Protein functions
CHF®? Pharmacological Rats XML: can be used to treat CHF by
mechanism of modulating critical gene expression
Xinmailong (XML) and stimulating the cGMPPKG
signaling pathway.
Fulminant Identification of 153 patients | ST00A8/A9: an essential biomarker and
myocarditis biomarker and a promising therapeutic target for FM.
(FM)>? therapeutic target
Aging heart The outcome of Mice Fmod: inhibited collagen fibril
(AH)® antioxidants diet for AH formation, possibly reducing

extracellular matrix stiffness and
thus improving diastolic function.
CPT1b, CrAT: a carnitine
acyltransferase tthese are critical to

cardiomyocyte metabolism.

Myocarditis® |  Determine role of T Heart tissue | LDH, CK-MB, cTnl: markers of T cell-
cells in myocarditis samples mediated myocardial cell injury and
disease provide guidance in the discovery of

improved clinical treatments for

myocarditis.

Collectively, these examples highlight the clinical utility of proteomics in cardiovascular
medicine. Beyond identifying disease-associated molecular alterations, proteomic approaches

enable the discovery and validation of biomarkers that support early diagnosis, assessment of
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disease severity, and the development of novel therapeutic strategies. Consequently, the
integration of proteomics into cardiovascular research holds significant promise for improving
the precision and effectiveness of HD management.

Future Directions of Proteomics for Heart disease

Proteomics achieves its greatest impact when integrated with complementary
technologies and multi-omics approaches rather than applied in isolation. The integration of
transcriptomic, proteomic, and metabolomic data enables the identification of differentially
regulated molecular networks across multiple biological levels, thereby enhancing the
sensitivity, accuracy, and throughput of analyses that are essential for precision medicine®**".

At the transcriptomic level, recent advances in single-cell proteomics have significantly
enhanced our understanding of cellular heterogeneity and disease mechanisms. By
characterizing gene expression profiles at the single-cell resolution, this technology has
identified distinct cardiac cell populations-including fibroblasts, endothelial cells, and
immune cells-thereby providing a more granular view of cellular diversity and dynamic
molecular changes within the heart under physiological and pathological conditions®Y.

At the metabolomic level, the comprehensive profiling of small molecules
(metabolites) provides a real-time snapshot of the metabolic state of biological systems.
Because metabolites represent the end products of cellular processes, their fluctuations can
reveal metabolic reprogramming associated with disease onset and progression. In
cardiovascular research, metabolomics has proven invaluable for elucidating the role of
metabolic pathways in disease progression and for identifying novel biomarkers of risk and
therapeutic response. Lipidomics, a specialized branch of metabolomics, has further
advanced understanding of the contribution of specific lipid species to the pathogenesis of
atherosclerosis and coronary artery disease®”.

The successful application of integrative proteomics also depends heavily on
advances in bioinformatics. Analytical frameworks must be capable of processing vast and
complex datasets, accounting for the combinatorial diversity of PTMs, and enabling
meaningful biological interpretation from high-dimensional data®®”. For example, the
implementation of an explainable ML-framework, such as explainable boosting machines
(EBM), has demonstrated the potential of combining proteomics with computational
modeling for individualized CVD risk prediction. This approach not only improves predictive
accuracy but also provides transparent insights into feature importance and disease
mechanisms, thereby supporting its future clinical application for risk stratification using

proteomics-based blood tests®”.

Discussion

CVDs remain the leading cause of morbidity and mortality worldwide, imposing
substantial social and economic burdens on healthcare systems. Major cardiac conditions
including HF, CAD, myocarditis, and cardiac arrhythmias, are responsible for a large proportion
of these adverse outcomes. In Thailand, epidemiological data indicate a rising trend in CVD-

related mortality, particularly among younger populations, despite advances in diagnostic
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and therapeutic strategies. These observations highlight the ongoing challenges in early
detection, risk stratification, and effective disease management.

Proteomics, the large-scale study of the entire protein complement of a cell, tissue,
or organism using mass spectrometry and other high-throughput analytical techniques, has
emerged as a powerful tool in cardiovascular research. Recent advances increasingly
emphasize the integration of proteomics with other omics platforms-such as genomics,
transcriptomics, and metabolomics-combined with ML- and advanced-bioinformatics. This
multi-omics approach enhances the ability to manage complex datasets, predict individual
disease risk, refine diagnostic accuracy, and implement precision medicine strategies tailored
to specific patient subgroups. By enabling the comprehensive characterization of protein
expression, PTMs, and signaling networks, proteomics facilitates the discovery of novel
biomarkers for disease diagnosis and prognosis, provides insights into the molecular
mechanisms underlying diverse cardiac pathologies, and supports the identification of

therapeutic targets and markers of treatment response.

Recommendation

Building on proteomic approaches, future research on HD-related biomarkers should
prioritize the systematic collection of high-quality data, rigorous and integrative multi-omics
analyses within well-defined disease cohorts, and subsequent validation in large, independent
populations. These steps are essential for bridging the gap between multi-omics discoveries
and their translation into clinically relevant applications, advancing the development of

precision medicine.
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Abstract

Rising consumption of processed and ultra-processed foods (UPFs) among adolescents
is a global public health concern, contributing to higher rates of obesity, type 2 diabetes, and
cardiovascular diseases. Bangkok adolescents are particularly vulnerable due to high exposure
to convenience stores, fast-food outlets, food delivery, and aggressive digital marketing.
This review synthesized national and international evidence on UPF consumption among
adolescents, with a focus on Bangkok, to characterize dietary patterns, analyzed social,
environmental, and behavioral determinants, and examined associations with non-communicable
disease (NCD) risk factors. A narrative review was conducted using PubMed, Scopus, Web of Science,
and ThaiJo databases, and gray literature from WHO, the Thai Ministry of Public Health, and
national surveys (January 2015-June 2025). Studies that included adolescents aged 10-19 years
and reported UPF consumption patterns or NCD-related outcomes were included. Data were
synthesized narratively, with emphasis on Bangkok-specific findings and comparisons with
international trends. Bangkok adolescents frequently consume sugary drinks, instant noodles,
fried snacks, and bakery products, often exceeding recommended sugar and sodium limits.
Key determinants included peer influence, family purchasing habits, pervasive online marketing,
and 24-hour retail access. These patterns mirrored global trends and were associated with
increased BMI, hypertension risk, and early metabolic disturbances. UPF consumption among
Bangkok adolescents is alarmingly high and poses significant long-term NCD risks. Multi-level
strategies are urgently needed, including sugar-sweetened beverage taxation, front-of-pack
warning labels, tighter controls on youth-targeted digital marketing, and zoning restrictions near
schools. School-based nutrition education, healthy canteen standards, and technology-enabled
behavior-change tools can further support healthier dietary choices. Bangkok-specific longitudinal

studies are needed to monitor trends and evaluate intervention effectiveness.
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Introduction

The global nutrition transition characterized by a shift from traditional, minimally
processed diets to energy-dense, nutrient-poor processed and ultra-processed foods (UPFs) has
significantly contributed to rising rates of obesity and diet-related non-communicable diseases (NCDs),
including cardiovascular disease, type 2 diabetes, hypertension, and certain cancers™?.
In Thailand, this shift has accelerated in recent decades, driven by rapid urbanization, economic
growth, and increasingly aggressive food marketing™. Adolescents represent a particularly
vulnerable group because they are undergoing rapid physical, cognitive, and social development,
making them more susceptible to unhealthy dietary changes influenced by peer norms,
convenience, and persuasive marketing strategies(2’3).

Recent national data highlight the magnitude of the problem: the prevalence of childhood
overweight and obesity has risen sharply, coinciding with higher consumption of high-fat, high-sugar,
and high-sodium foods such as instant noodles, sugar-sweetened beverages, and processed meats>?.
This challenge is particularly pronounced in Bangkok, Thailand’s largest metropolitan area, where
adolescents are surrounded by a dense network of convenience stores, fast-food outlets,

and targeted advertising that further promote UPF consumption'.

Literature Review

A growing body of evidence consistently links the consumption of processed and ultra-
processed foods (UPFs) to adverse health outcomes. The NOVA classification categorizes foods
according to the extent and purpose of industrial processing into four groups: unprocessed or
minimally processed foods, processed culinary ingredients, processed foods, and ultra-
processed foods (UPFs)". According to the NOVA classification, UPFs are industrial formulations
composed largely of refined ingredients and additives, with minimal whole-food content, making
them typically high in added sugars, sodium, and saturated fats while low in essential
nutrients™?. Numerous studies in children and adolescents have reported that frequent UPF
intake is associated with increased obesity risk, unfavorable cardiovascular profiles, insulin
resistance, and micronutrient deficiencies®. These findings highlight the role of UPFs as a key
driver of the global nutrition transition and its impact on early health risks.

In Thailand, national dietary surveys show that adolescents consume processed foods
on a daily basis, with snacks, sugary beverages, and ready-to-eat meals forming a significant
proportion of their diet®®. These consumption patterns are strongly shaped by environmental
and social factors. Exposure to unhealthy food marketing particularly through social media,
celebrity endorsements, and visually appealing packaging has been shown to heighten
adolescents’ preference for and purchase of UPFs, reinforcing these dietary habits over time®.

Beyond nutrient imbalance, the health impacts of UPF consumption are increasingly
well-documented. Excessive sodium intake from processed snacks, instant noodles, and
condiment-heavy street foods has been identified as a contributor to elevated blood pressure,
even among young poputations(s). Similarly, high sugar intake from soft drinks and confectionery
has been linked to weight gain, increased adiposity, and metabolic disturbances'”. Emerging

research also indicates that poor dietary quality may affect cognitive outcomes; adolescents
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with higher UPF consumption have demonstrated poorer academic performance, possibly
mediated by diet-related effects on cognitive function and attention®.

Rationale of the Study

While international evidence on the health risks of processed food consumption among
youth is robust, localized research focusing specifically on Thai adolescents particularly in
Bangkok is limited. Understanding dietary patterns, environmental influences, and associated
chronic disease risks in this demographic is critical for guiding health promotion strategies.
Bangkok is unique combination of high UPF availability, strong marketing exposure, and shifting
lifestyle patterns places its adolescent population at elevated risk of NCDs. This study aims to inform
targeted interventions in urban Thai settings where adolescent dietary habits are rapidly evolving.

Knowledge Gaps

Despite growing awareness of harmful health impacts of ultra-processed foods (UPFs),
significant research gaps remain in the Thai context. Current dietary studies often present aggregated
national data, which obscures variations within specific subpopulations. In particular, there is a
lack of Bangkok-specific data on adolescent dietary patterns, even though urban adolescents are
likely to have the highest exposure to and consumption of processed foods due to greater
availability, marketing intensity, and convenience-store density®?. This absence of targeted
urban adolescent data limits an ability to design context-specific interventions and policies aimed

at reducing UPF consumption and mitigating associated chronic disease risks.

Findings

This study aims to review national and international evidence on processed and ultra-
processed food (UPF) consumption among adolescents, with a particular focus on Bangkok,
Thailand, and to examine its associations with non-communicable disease (NCD) risk factors and
health outcomes. The specific objectives are:

1. To describe and quantify dietary patterns and UPF consumption among Thai adolescents
in urban settings, emphasizing food categories, nutrient profiles, and consumption frequency.

2. To identify and critically analyze socio-environmental and behavioral determinants of UPF
intake in Bangkok adolescents, including marketing exposure, accessibility, family and peer influences,

and lifestyle factors, to inform targeted public health interventions and policy development.

Methodology

A literature search was conducted in PubMed, Scopus, Web of Science, and ThaiJo,
supplemented with gray literature from the World Health Organization, Thailand’s Ministry of Public
Health, and national health surveys, covering January 2015-June 2025. Search terms combined
keywords and MeSH terms for adolescents, processed and ultra-processed foods (UPFs), fast food,
sugary drinks, instant noodles, and non-communicable diseases (NCDs), using Boolean operators.

Eligible studies included adolescents aged 10-19 years and reported UPF consumption
patterns, nutrient profiles, or health outcomes. Cross-sectional, cohort, randomized controlled
trials, and systematic reviews with clear methodology were included, while non-academic
sources, opinion pieces, and studies without adolescent-specific data were excluded. Data on

study characteristics, dietary assessment methods, UPF definitions, consumption frequency,
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and health outcomes were extracted and synthesized narratively, emphasizing Bangkok-

specific evidence and comparing findings with global trends.

Results

1. Conceptual Framework and Definitions

UPFs are defined as industrial formulations predominantly made from substances
extracted or derived from foods such as refined starches, added sugars, hydrogenated oils,
combined with additives such as colors, flavors, emulsifiers, and thickeners, designed to be
hyper-palatable and shelf-stable®.

Unlike minimally processed foods, UPFs undergo multiple industrial processing steps
that alter their physical, chemical, and sensory properties, often resulting in products with high
energy density, excess sodium, sugar, and saturated fats, but low in fiber, protein, vitamins,
and minerals®”. Emerging evidence also suggests that UPFs may adversely affect health through
mechanisms independent of nutrient composition, such as disrupting the food matrix,
introducing contaminants like acrylamides, and altering gut microbiota®.

Understanding this classification is critical for dietary research and policy in Thailand, as it
provides a standardized framework for identifying and tracking processed food consumption trends
among adolescents.

2. Dietary Patterns of Thai Adolescents in Urban Settings

The dietary landscape of Thai adolescents has undergone substantial changes over the
past two decades, reflecting broader shifts in the national food environment and lifestyle
behaviors. Urban centers, particularly Bangkok, have experienced a rapid nutrition transition,
characterized by increased consumption of industrially processed and ultra-processed foods
(UPFs) alongside a decline in traditional, home-prepared meals™?.

2.1 Prevalence and Frequency of UPF Consumption

National dietary surveys reveal alarmingly high levels of processed food consumption
among Thai youth, with urban adolescents consistently reporting higher intakes than their rural

G4 Between 2017 and 2021, the proportion of Thai children aged 6-14 years who

counterparts
reported daily consumption of bakery products high in fat rose from 90.4% to 94.6%, and daily
fast-food consumption increased from 46.8% to 64.8%". Such figures reflect not only greater
availability but also increased normalization of these foods as routine dietary staples.

Bangkok adolescents have unique exposure patterns due to the city’s dense network
of convenience stores, fast-food outlets, and street vendors, many operating 24 hours. These
settings provide constant access to snacks, sweetened beverages, instant noodles, and
ready-to-eat packaged foods, making processed options a default choice for many students®.

2.2 Types of Processed Foods Commonly Consumed

The most prevalent UPF categories among urban Thai adolescents include:

» Sugary beverages: Carbonated soft drinks, sweetened teas, energy drinks, and flavored milks.

« Savory snacks: Potato crisps, extruded corn snacks, and instant noodles.

» Processed meats: Sausages, ham, fish balls, and meatballs, often consumed as street food skewers.

« Bakery items and confectionery: Cakes, pastries, donuts, packaged bread, and candies.
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» Ready-to-eat or frozen meals: Including microwaveable rice dishes and sandwiches
available in convenience stores.

Many of these products are calorie-dense with nutrient-poor, contributing high levels
of added sugars, sodium, and saturated fats"”. For example, nutrient profiling of popular UPFs
in Thailand found that 94.3% exceeded the WHO Southeast Asia Region’s sodium cutoff and
68.2% exceeded the sugar cutoff'’.

Nutrient Profile and Health Implications

Excess sodium intake is a particularly pressing concern. Adolescents frequently
consume instant noodles, savory snacks, and condiment-heavy street foods, all of which
contribute to sodium levels well above WHO recommendations®. High sugar intake from
beverages and baked goods also adds significant empty calories to the daily diet, while
displacing nutrient-rich foods such as fruits, vegetables, and whole grains. Over time, these
patterns may contribute to weight gain, increased adiposity, and elevated cardiometabolic risk
markers, even in adolescence®.

2.3 Temporal Trends and Urban-Rural Differences

Urban adolescents are at a forefront of Thailand’s dietary shift toward UPFs. While rural
areas are also experiencing increased processed food penetration, the pace and extent are
greater in Bangkok due to higher purchasing power, more diverse retail outlets, and greater
exposure to food marketing®®. Moreover, the COVID-19 pandemic accelerated reliance on
packaged and delivery-based meals, with urban adolescents reporting more frequent use of
food delivery apps and higher daily snack consumption compared to pre-pandemic levels'.

2.4 Cultural and Behavioral Context

In urban environments, time constraints from academic demands, after-school activities,
and commuting often lead adolescents to prioritize convenience and affordability over
nutritional quality. This has fueled the popularity of grab-and-go foods from convenience stores
and street vendors, where portion sizes are often small but nutrient density is low. Peer norms
also reinforce these choices, as group snacking and fast-food outings are commmon social activities
among Bangkok youth®.

3. Socio-Environmental Determinants of Processed Food Consumption

Marketing and Media Exposure

The consumption of processed and ultra-processed foods (UPFs) among Thai adolescents
is shaped by a complex interplay of socio-environmental influences operating at individual,
family, peer, school, and community levels. In Bangkok, where the food environment is highly
commercialized and saturated with marketing stimuli, these determinants interact to create
conditions that normalize and encourage frequent UPF consumption.

3.1 Marketing and Media Exposure

Marketing is one of the most powerful drivers of adolescents’ dietary choices, particularly
for UPFs. National data indicates that 84% of Thai children were exposed to unhealthy
food marketing via social media in the past week, and 72.5% had seen a celebrity or influencer
endorsement®. Visual cues such as cartoon characters on packaging, seen by 78.8% of surveyed

children, further enhance product appeal to younger consumers.
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Digital marketing strategies in Thailand are increasingly sophisticated, leveraging interactive
content, gamification, and influencer partnerships on platforms like TikTok, Instagram,
and YouTube. These campaigns often emphasize taste, fun, and social status rather than nutrition,
reinforcing brand loyalty from a young age. This aligns with global evidence that repeated
exposure to marketing significantly increases preference for, purchase of, and consumption
of marketed UPFs®.

3.2 School Food Environment

Schools in Bangkok are embedded in dense food retail networks, with many
surrounded by convenience stores, fast-food outlets, and street vendors offering affordable,
ready-to-eat processed foods. Inside school grounds, canteens may sell packaged snacks,
sweetened beverages, and instant noodles due to high student demand and limited
enforcement of nutrition standards. Without clear policy restrictions and consistent monitoring,
adolescents have easy access to low-cost UPFs during school hours, further integrating these
foods into daily routines.

3.3 Household and Parental Influences

Parental food purchasing and preparation practices strongly influence adolescent
consumption patterns. Many Bangkok families rely on ready-to-eat meals and packaged snacks
for convenience, particularly in dual-income households where time for home cooking is
limited”. Adolescents often mirror parental eating habits, and a permissive attitude toward
processed foods in the home can normalize high UPF consumption. Conversely, lack of parental
nutrition knowledge may lead to underestimation of the health risks associated with processed foods'”.

3.4 Peer Influence and Social Norms

Adolescents’ food choices are also shaped by peer norms and the social value attached
to certain foods. Group outings to fast-food chains, bubble tea shops, and convenience stores
are popular after-school activities in Bangkok®. Eating and sharing packaged snacks in social
settings reinforces the perception that these foods are part of a modern, urban lifestyle. In some
cases, selecting trendy, branded UPFs can serve as a form of social currency among peers.

3.5 Convenience and Accessibility

The Bangkok foodscape is characterized by high retail density and around-the-clock
access to UPFs. Convenience stores such as 7-Eleven brand are within walking distance of most
schools and residential areas, offering affordable snack packs, sweetened beverages, and
microwavable meals”. The expansion of app-based food delivery services has further increased
UPF accessibility, allowing adolescents to order fast food or packaged drinks with minimal effort.

3.6 Socioeconomic Factors

Household income and parental education affect both the affordability and perceived
desirability of UPFs. In some low-income households, inexpensive processed snacks and instant
meals serve as budget-friendly, filling options despite low nutrient density. Conversely, in
higher-income groups, premium branded UPFs, such as imported snacks and specialty
beverages, may be consumed as status symbols®. Lower parental education levels are

associated with reduced awareness of dietary guidelines, which can perpetuate higher UPF intake®.
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3.7 Lifestyle Patterns

Sedentary lifestyles, high screen time, and irregular meal patterns correlate with greater
UPF consumption. Skipping breakfast a habit reported by over 30% of Thai undergraduate
students has been linked to increased reliance on energy-dense snacks later in the day®.
Prolonged social media use not only increases exposure to food marketing but also encourages
snacking during screen time, reinforcing habitual processed food consumption.

3.8 Cultural and Dietary Shifts

Bangkok adolescents are increasingly exposed to globalized food cultures that valorize
Western-style fast foods, branded beverages, and convenience eating. Traditional Thai meals,
typically balanced in flavor and nutrient content, are being displaced by high-sugar, high-fat
processed foods positioned as trendy, modern, and aspirational™”. This cultural shift is both a

cause and a consequence of active food industry marketing targeting urban youth.

4. Health Impacts of Processed Food Consumption in Adolescents

UPF consumption is linked to multiple chronic disease risk factors:

« Obesity: High UPF intake contributes to excessive calorie consumption and weight gain.
Urban Thai adolescents show higher overweight and obesity prevalence compared to rural peers®®.

 Hypertension: Excess sodium from processed snacks, instant noodles, and sauces is a
significant driver of elevated blood pressure risk in youth®.

« Diabetes and Insulin Resistance: Diets high in added sugars and refined carbohydrates
increase the risk of impaired glucose metabolism™.

« Dyslipidemia: Saturated fats in processed meats and baked goods raise LDL cholesterol levels.

« Cognitive and Academic Outcomes: A Spanish adolescent study found that higher
UPF consumption was associated with poorer academic performance across multiple subjects,
suggesting a potential link to cognitive function®.

Long-term, these early-life dietary patterns can track into adulthood, significantly increasing
the lifetime risk of NCDs such as cardiovascular disease, type 2 diabetes, and certain cancers®?.

5. Policy and Intervention Landscape in Thailand

Thailand has dietary guidelines recormmending limited sugar, salt, and fat intake for children,
but UPF-specific policies remain underdeveloped. While there are marketing regulations restricting
the promotion of certain high-fat, high-sugar foods to children, enforcement is inconsistent®.

Some school-based interventions aim to promote healthy eating, yet coverage is limited
in Bangkok’s diverse school system. Urban planning and zoning laws do not currently restrict the
density of fast-food outlets or convenience stores near schools, further increasing exposure.

Internationally, policy options such as sugar-sweetened beverage taxes, front-of-pack
labeling, and restrictions on digital marketing to minors have shown promise and could be

adapted for the Thai context.
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Discussion

This review highlights the high prevalence of processed and ultra-processed food (UPF)
consumption among Thai adolescents, particularly in Bangkok, where dense retail networks,
food delivery services, and digital marketing create ubiquitous access to UPFs"?. Bangkok
adolescents frequently consume sugar-sweetened beverages, instant noodles, fried snacks,
and bakery products, typically exceeding recommended sugar and sodium limits”. These
patterns mirror the global nutrition transition and are consistently associated with elevated
risks of overweight, hypertension, dyslipidemia, and early metabolic disturbances®®"

These patterns align with evidence from Brazil, Mexico, and other rapidly urbanizing
middle-income settings, where adolescents’ diets have shifted from traditional meals toward
processed foods under the combined influences of urbanization, marketing exposure, and
lifestyle change®. Similar associations with adiposity and cardiometabolic risk have been
reported internationally, supporting the external validity of these conclusions®.

Most included studies were cross-sectional, limiting causal inference between UPF
intake and NCD risk factors. Self-reported intake measures may introduce recall and reporting
bias'®. Furthermore, nationally aggregated estimates can mask variations across subpopulations
and urban districts. Bangkok-specific longitudinal data are scarce, limiting trend analysis and
policy evaluation. Future research should use standardized UPF definitions (e.g., NOVA),
objective dietary assessment (24-hour recalls, purchase/transaction data, school sales records),
and prospective cohort or quasi-experimental designs'®.

Implications for Policy and Practice: Short term (0-12 months): tighten youth-directed
digital-marketing controls (including influencer and gamified content), implement school
healthy-canteen standards, and pilot school-zone zoning within 200-500 m. Medium term (1-3 years):
scale sugar-sweetened beverage (SSB) tax increments, adopt front-of-pack (FOP) warning labels
for high sugar/sodium/saturated fat, and expand zoning to reduce UPF outlet density near
schools. Long term (=3-5 years): align urban planning and pricing structures to favor healthy
foods, and build a city-level digital monitoring system linking sales, advertising, and school
health data. Key stakeholders: Bangkok Metropolitan Administration (BMA), Ministry of Public
Health (MoPH), Ministry of Education (MoE), private schools, and delivery/social-media
platforms. Suggested indicators: per-capita SSB sales; share of products carrying FOP warnings;
advertising-compliance rate on platforms; UPF outlet density within school zones; proportion
of schools meeting canteen standards. Equity safeguards: earmark part of SSB-tax revenue to
subsidize safe drinking water and fruit in low-income schools, and provide technical support
for small vendors to reformulate menus.

At the practice level, schools should adopt nutrition standards for canteens, restrict
on-campus UPF sales, and integrate nutrition and media-literacy modules into curricula'?.
Parents can be engaged through family-based cooking and budgeting programs and community

initiatives that promote healthier food preparation'”.
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Leveraging technology can enhance intervention effectiveness. Enable default healthier
options and sugar warnings on delivery apps; create a public ad library and real-time takedown mechanism
for violative ads; and use influencer-led campaigns to reposition healthy eating as aspirational’®.

Future research should conduct Bangkok-specific longitudinal cohorts, evaluate natural
experiments (e.g., phased SSB-tax changes, zoning rollouts), and use mixed-methods incorporating
adolescent and parent perspectives, with explicit assessment of distributional (equity)

effects of policies®.

Conclusion

This review revealed that Bangkok adolescents are experiencing a rapid nutrition
transition characterized by high consumption of processed and ultra-processed foods, driven
by convenience, peer influence, and pervasive digital marketing. These dietary patterns
significantly increase vulnerability to obesity, hypertension, metabolic disturbances, and other
non-communicable disease risks. Addressing this challenge requires urgent, multi-level
interventions that combine structural policies such as sugar-sweetened beverage taxes, front-
of-pack warning labels, marketing restrictions, and zoning regulations near schools with school-
based nutrition education, healthy canteen standards, and family-centered initiatives.
Innovative strategies that harness technology, including gamified health campaigns, influencer-
led promotions, and mobile nutrition-tracking tools, should be leveraged to engage
adolescents and make healthy eating aspirational. Future research should prioritize
longitudinal, Bangkok-specific studies and policy impact evaluations to generate robust
evidence for guiding public health strategies. By integrating policy reform, community
engagement, and digital innovation, Thailand can create a healthier food environment for its

youth and curb the rising burden of diet-related NCDs.
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Abstract

Vitamin and dietary supplement use increasingly among Thai adolescents and young
adults driven by many factors including lifestyle trends, marketing, and information of health
benefits. However, from limitation of health literacy, self-directed consumption without instruction
from professional, these lead to a public health take a consideration. This study aims for an
evidence on the knowledge, attitudes, and practices (KAP) also to identify key determinants,
health implications, and policy considerations. A systematic review was conducted following
PRISMA guidelines, with searches of PubMed, Scopus, Web of Science, ThaiJO, and Google Scholar
for studies published between January 2000 and July 2025. Eligible studies focused on KAP or
determinants of supplement use in Thai adolescents (10-19 years) and young adults (20-24 years),
and data were extracted and synthesized, narratively.

From the study results, vitamin and dietary supplement use was prevalent, often
motivated by beauty ideals, peer influence, and targeted marketing rather than a clinical need.
Knowledge was variable, with common misconceptions regarding benefits and safety. Attitudes
were generally positive, with perceived health improvement as a key driver. Practices included
high rates of self-purchase and online ordering, often without professional advice. Reported health
implications ranged from perceived benefits to potential adverse effects. Policy analysis highlighted
limited regulation of marketing claims and insufficient targeted public health interventions.

Self-directed supplement use among Thai adolescents and young adults requires
a need for enhanced health literacy, evidence-based education, and stricter marketing regulation

to ensure safe and informed consumption.

Corresponding Author: Metawin Prapattakinee E-mail: metawinprapattakinee@gmail.com

Keywords: Vitamins, Dietary Supplements, Adolescents, Young Adults

Introduction

Over the past few decades, Thailand has experienced a profound nutrition and health
transition driven by rapid urbanization, economic development, and lifestyle changes. Traditional
diets based on rice, vegetables, and fresh production have gradually shifted toward Westernized

eating patterns, characterized by higher intake of processed foods, animal products, sugar, and
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fats"™ These shifts mirror global patterns observed across many middle- and high-income
settings, where increasing availability of ultra-processed foods has been linked to rising
noncommunicable disease burdens. This transition has contributed to rising rates of overweight,
obesity, and diet-related chronic diseases among both adults and youth"?.
Among adolescents and young adults, the growing consumption of convenience foods, fast food,
and ready-to-eat products is further reinforced by busy lifestyles, peer influences, and aggressive
food marketing particularly through social media platforms?. Comparable dynamics have been
documented internationally, underscoring the cross-border impact of digital marketing on youth
dietary choices.

Parallel to these dietary shifts, interest in vitamins and dietary supplements (VDS) has
risen substantially among young people. Drivers include heightened health awareness, beauty
and body image concerns, pressure to enhance academic and athletic performance, and
exposure to online advertising and influencer marketing®?. Similar demand surges have been
reported in North America, Europe, and East Asia, suggesting that youth-oriented supplement
consumption is part of a broader global wellness and appearance-focused trend. Although VDS
are often perceived as a convenient way to improve health, prevent illness, or enhance
appearance, inappropriate or excessive use especially without professional guidance can lead to
adverse effects, nutrient toxicity, and unnecessary financial burden®®. These safety concerns
parallel international warnings that unsupervised supplement use can pose risks and may not
substitute for balanced diets.

Evidence from studies among Thai nursing and health sciences students shows that while
nutritional knowledge is moderate to good, gaps remain in understanding safe dosage,
recommended daily allowances, and potential interactions with medications®. Attitudes
toward supplementation are generally positive, but actual practices often diverge from
recommended guidelines, with patterns shaped by body image ideals, weight control behaviors,
and social media exposure®®. This knowledge—practice gap is consistent with observations
in other countries where adolescent health literacy is challenged by pervasive marketing and
peer norms. These findings highlight a mismatch between perceived and evidence-based
health behaviors, reflecting limited functional and critical health literacy in this population.

Given the increasing prevalence of self-directed VDS use and its potential health
implications, there is an urgent need to systematically synthesize evidence on this issue.
Positioning the Thai experience within the international literature can clarify which determinants
are context-specific and which reflect global forces thereby informing both national and cross-
country policy learning. Understanding the prevalence, motivations, and determinants of
supplement use as well as common misconceptions and risks can inform targeted public health
strategies, regulatory measures, and educational interventions. This review therefore aims to (1)
describe current trends and patterns of VDS consumption among Thai adolescents and young
adults, (2) identify socio-demographic, psychological, behavioral, and environmental
determinants, (3) assess knowledge, attitudes, and practices (KAP), and (4) highlight implications for
health literacy, policy, and safe supplement use.
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This systematic review followed PRISMA (Preferred Reporting Items for Systematic
reviews and Meta-Analyses) guidelines. A comprehensive search was conducted in PubMed,
Scopus, Web of Science, ThaiJO, and Google Scholar for English- and Thai-language studies
published between January 2000 and July 2025, using keywords related to vitamins, dietary
supplements, knowledge, attitudes, practices, adolescents, young adults, and Thailand. Eligible
studies included Thai adolescents (10-19 years) and/or young adults (20-24 years), assessed
KAP or determinants of supplement use, and employed observational or qualitative designs.
Two reviewers independently screened titles, abstracts, and full texts, with disagreements

resolved by consensus.

Literature Review

1. Nutrition and Health Transition in Thailand, over the past few decades, Thailand
has undergone a profound nutrition and health transition driven by rapid economic growth,
urbanization, and gtobaLization“), comparing with traditional life style for food, in the past,
diet was centered on rice, vegetables, fruits, legumes, and moderate amounts of fish, with
limited intake of animal fats and processed foods.

This transition is marked by a reduction in the consumption of whole grains, fresh fruits,
and vegetables, and a significant increase in refined carbohydrates, processed foods, sugar-
sweetened beverages, and high-fat animal-based products'?. Urbanization has facilitated the
expansion of convenience stores, fast-food chains, and online food delivery services, making
high-calorie and nutrient-poor foods more accessible and affordable for young people!”
leading to double burden of malnutrition, persistent micronutrient, deficiencies in vulnerable
groups alongside rising rates of overweight, obesity, and diet-related non-communicable
diseases (NCDs) such as type 2 diabetes, cardiovascular diseases, and certain cancers®.
Adolescents and young adults are particularly affected due to increased exposure to aggressive
food marketing, peer influence, and social media trends promoting both unhealthy foods and
dietary supplements®.

2. Current Trends in Vitamin and Dietary Supplement Use, in recent years, Thailand
has witnessed a marked increase in vitamin and dietary supplement (VDS) consumption
among adolescents and young adults, reflecting both ¢global and domestic trends in
health consciousness, body image ideals, and consumer marketing'*®.

Prevalence and Patterns of Use, studies? indicate that VDS use is common among
Thai youth, with prevalence rates varying by gender, age, and socio-economic status.
Female adolescents often report higher rates of supplement consumption, particularly
products marketed for skin health, beauty, and weight management such as collagen, vitamin C,
and glutathione®®. Male adolescents and young adults, on the other hand, tend to focus
on supplements that support muscle growth, strength, and energy, including protein
powders, branched-chain amino acids (BCAAs), and performance boosters".

In urban centers, VDS usage is facilitated by easy access to products through

pharmacies, supermarkets, convenience stores, beauty shops, fitness centers, and online
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platforms'”. Social media and e-commerce have become dominated distribution channels,

with influencers and celebrity endorsements shaping brand preference and perceived value®.

Types of Supplements Consumed, the most popular supplements among Thai
adolescents and young adults include: 1) Vitamins and minerals: Vitamin C (for immunity
and skin), multivitamins, calcium, iron, zinc® 2) Protein supplements: Whey protein, casein, soy
protein for sports and fitness goals'” 3) Beauty-related supplements: Collagen, glutathione,
and antioxidant blends for skin fairness and anti-aging'” and 4) Herbal and natural extracts:
Garcinia cambogia for weight control, ginseng for energy, turmeric for anti-inflammatory purposes?

Motivations for Use, the decision to consume VDS among young people is
influenced by multiple overlapping motivations: 1) Preventive health; boosting immunity,
preventing illness, maintaining energy’” 2) Aesthetic goals; improving skin clarity, lightening
skin tone, anti-aging'”,3) Performance enhancement; improving athletic ability, muscle
strength, academic concentration”, and 4) Compensating for poor diets; addressing
perceived nutritional gaps due to irregular eating patterns or fast-food consumption.

Trends in Consumption Behavior, consumption patterns often reflect episodic
or event-driven use. For example, students may increase supplement intake during exam

periods for concentration or in preparation for sports competitions for energy and recovery(“).

Others use supplements, seasonally, such as higher vitamin C consumption during flu season'?.
The dose and duration of use vary, widely, with some youth following product labels and
others exceeding recommended amounts based on peer advice or online claims®. This
significant portion of purchases occur without medical or nutritional consultation, relying
instead on social networks and online reviews'”.

Emerging Market Influences, the Thai supplement industry has adapted rapidly
to these trends, with active marketing campaigns targeting adolescents through TikTok,
Instagram, and YouTube?. The growth of cross-border e-commerce has also expanded
access to international brands, some of which bypass domestic safety and quality regulations®.

3. Determinants of Supplement Consumption

3.1 Socio-Demographic Factors, several studies indicate that gender, age, and socio-
economic status are consistent predictors of VDS use. Female adolescents tend to have higher
consumption rates, often motivated by beauty and skin health goals®?. Young adults,
particularly university students, may exhibit greater autonomy in purchasing supplements,
driven by perceived health maintenance and academic performance benefits®. Socio-
economic status also plays a significant role. Adolescents from higher-income households are
more likely to afford premium supplements, including imported or branded beauty-products®,
while those from lower-income backgrounds may opt for locally available or single-nutrient
supplements such as vitamin C or iron'. Urban residents, with better access to pharmacies,
supermarkets, and online platforms, show markedly higher consumption than their rural
counterparts'”.

3.2 Behavioral and Lifestyle Factors, dietary habits and physical activity levels influence

supplement use patterns. Adolescents with irregular eating schedules, frequent fast-food
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consumption, and low fruit and vegetable intake are more likely to use supplements as a
perceived means to “compensate” for nutritional gaps'?. participation in sports or fitness
activities is another determinant, especially among young men. Gym-goers and athletes often
consume protein powders, amino acids, and performance-enhancing supplements to improve
endurance, muscle recovery, and strength®®. Additionally, students preparing for exams may
increase the use of products marketed for mental focus and energy”.

3.3 Psychological and Cognitive Factors, perceptions of health, body image, and self-
efficacy significantly drive supplement consumption. Adolescents with high health
consciousness are more likely to use multivitamins or herbal supplements for preventive
health"?. In contrast, those influenced by beauty ideals, particularly fair skin, slimness, and
youthfulness, are drawn to collagen, glutathione, and skin-brightening products®. Risk
perception also plays a role; young people who believe their diet is inadequate or who feel
more susceptible to illness are more inclined to take preventive supplements®. Peer influence
and the desire to conform to social norms within friend groups can further encourage regular use'”.

3.4 Cultural and Social Influences, Thailand’s cultural emphasis on appearance,
wellness, and social status reinforces the appeal of supplements, especially those associated
with visible results such as clearer skin or enhanced physique'®. Social media platforms amplify
these cultural drivers by normalizing daily supplement routines, often showcased by
influencers and celebrities'?. Peer testimonials, and online reviews frequently shape purchasing
decisions, sometimes more strongly than scientific evidence'”. In addition, certain supplements
are linked to cultural practices and traditional beliefs in herbal remedies, creating a bridge
between modern consumerism and long-standing traditions®.

3.5 Environmental and Market Factors, the Thai supplement market is highly
competitive, with active advertising strategies targeting adolescents and young adults.
Accessibility through e-commerce platforms, convenience stores, and fitness centers lowers
barriers to purchase'”. The rapid growth of cross-border online shopping has expanded access
to foreign brands, including some with questionable safety and efficacy profiles®. Regulatory
gaps such as limited enforcement of marketing claims and insufficient public education further
contribute to high consumption rates”. In some cases, misleading advertisements promote
supplements as alternatives to a balanced diet, reinforcing misconceptions about their necessity™.

4. Knowledge and Misconceptions, knowledge regarding vitamin and dietary
supplement (VDS) use among Thai adolescents and young adults is often fragmented, with varying
degrees of understanding about their benefits, recommended dosages, and potential risks.
Many young consumers possess a general awareness that vitamins and supplements can
support health, improve skin appearance, or boost immunity®®, yet this knowledge is
frequently based on marketing claims, peer advice, and social media content rather than
evidence-based health information®”. While some adolescents recognize the importance
of micronutrients such as vitamin C for immunity or calcium for bone health®?, they often
lack understanding of safe dosage limits, the potential for overdose, and interactions with
medications®®. Misconceptions are widespread, including beliefs that supplements can fully replace

a balanced diet, prevent all illnesses, or yield instant physical and cosmetic results?.
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The influence of beauty and body image ideals reinforces the perception that certain
supplements such as collagen, glutathione, or herbal slimming products are essential

®1  Furthermore,

for attractiveness, despite mixed or insufficient scientific evidence
trust in product branding and packaging often outweighs critical evaluation of ingredient lists or
safety certifications, leaving consumers vulnerable to misleading claims and substandard products®.
Some students also misunderstand the role of supplementation in academic performance,
assuming that products marketed for “brain health” or “energy” can significantly enhance
cognitive abilities during exam periods™?.

5. Attitudes Toward Supplement Use, attitudes toward vitamin and dietary
supplement (VDS) use among Thai adolescents and young adults are shaped by a combination
of health beliefs, beauty ideals, lifestyle aspirations, and social influences. Many young
consumers perceive supplements as an essential part of maintaining or enhancing health,
particularly for boosting immunity, improving skin complexion, and compensating for perceived
dietary deficiencies®®. This positive orientation is reinforced by a widespread belief that
supplements are inherently safe and beneficial if taken, regularly'*'?. Aesthetic motivations
are particularly strong among female adolescents, who often associate products such
as collagen, glutathione, and vitamin E with attractiveness, fairness, and youthful
appearance*®. Male adolescents, while less influenced by beauty norms, frequently adopt a
performance-focused attitude, viewing protein powders, amino acids, and energy boosters as
necessary tools for sports performance and physical fitness®. Social media platforms and
celebrity endorsements further normalize supplement use, creating a perception that it is
both fashionable and a marker of self-care and social status®”. However, these generally
favorable attitudes coexist with limited critical assessment; few young users question the
scientific validity of health claims or consider potential side effects, and some express skepticism
only after experiencing adverse reactions or hearing about counterfeit products'”.

6. Practices and Patterns of Use, practices and patterns of vitamin and dietary
supplement (VDS) use among Thai adolescents and young adults reveal diverse behaviors
in terms of product choice, frequency, dosage, purchasing channels, and usage context.
The most commonly used supplements include vitamin C, multivitamins, calcium,
collagen, glutathione, protein powders, and herbal products such as ginseng or turmeric*®.
Beauty-oriented supplements, particularly collagen and glutathione, dominate among
female adolescents, while male adolescents more often opt for protein powders, branched -
chain amino acids, and muscle gain formulas®. Frequency of consumption varies widely,
ranging from daily long-term routines to short-term, goal-specific use such as increased intake
during exam periods, sports competitions, or seasonal illness outbreaks**'". Dosage practices
often lack medical guidance, with many relying on product labels, peer recommendations,
or online influencers, leading to risks of overconsumption or inappropriate combinations ",
Purchasing behaviors show a strong preference for easily accessible retail channels such as
convenience stores, supermarkets, pharmacies, and beauty shops, as well as a growing shift
toward e-commerce and social media platforms that offer rapid delivery and promotional

bundles®?. Social media sellers often provide unverified health claims and bundle supplements
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with skincare or weight-loss products to appeal to young consumers®. Peer networks also
influence product selection, with adolescents often sharing or gifting supplements within friend
groups'Y. Patterns of use further reflect Thailand’s nutrition and health transition, with many
adolescents adopting supplements as a routine “health insurance” against poor dietary habits
rather than as part of a balanced diet™.

Despite high prevalence of use, self-monitoring and professional consultation are rare;
few adolescents seek medical advice before starting supplementation, and even fewer
undergo follow-up evaluations to assess necessity or side effects'?. Some report adjusting or
stopping supplement intake only after experiencing adverse effects such as gastrointestinal
discomfort, allergic reactions, or skin problems?. Seasonal and situational patterns are also
evident vitamin C and multivitamin sales peak during cold and flu seasons, while
slimming supplements and detox products surge before school breaks or special events®.

7. Health Implications, the health implications of vitamin and dietary supplement (VDS)
use among Thai adolescents and young adults are complex, encompassing both
potential benefits and significant risks. On the positive side, appropriate supplementation
can help address micronutrient deficiencies common in this age group, such as inadequate
intake of calcium, vitamin D, iron, and vitamin C, which are linked to bone health, immune
function, and overall grovvth“’“. For adolescents with limited dietary diversity, particularly
those with high fast-food consumption and low fruit and vegetable intake, supplementation
may serve as a short-term compensatory measure'?. Sports and physically active youth may
benefit from targeted products like protein supplements or electrolyte formulations to
support training recovery and performance.

However, the risks associated with inappropriate or excessive use are substantial.
Unsupervised self-dosing often based on influencer marketing or peer advice can lead to
vitamin and mineral toxicity, such as hypervitaminosis A, excess iron accumulation, or high-

(2,10

dose vitamin C-induced kidney stones®!?. Combining multiple supplements without

professional oversight increases the risk of harmful interactions, especially when products
contain overlapping ingredients or are taken alongside prescription medications'”.
The widespread use of beauty-oriented supplements, such as collagen, glutathione, and
skin-whitening herbal products, raises concerns about long-term safety and efficacy, as many
of these products lack robust clinical evidence and may be adulterated with undeclared
or unsafe substances“®?. Psychological health can also be affected; overreliance on
supplements to achieve beauty or body image goals may reinforce unhealthy self-perception,
increase anxiety about physical appearance, and encourage disordered eating behaviors®.
Furthermore, some adolescents delay seeking medical care for health issues under the

D The unregulated

mistaken belief that supplements alone can prevent or treat illnesses
online marketplace exacerbates these risks by facilitating access to counterfeit or unregistered
products, some of which have been found to contain harmful contaminants'®.

8. Policy, Regulation, and Public Health Interventions, policy, regulation, and public
health interventions of vitamin and dietary supplement (VDS) use in Thailand remain

fragmented and inconsistently enforced, creating both opportunities and challenges for
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safeguarding adolescent health. The Thai Food and Drug Administration (FDA) under the
Ministry of Public Health regulates supplements as “health foods” rather than pharmaceutical
drugs, meaning that products do not undergo the same rigorous pre-market clinical evaluation
required for medicines™. While manufacturers must register products, declare ingredients,
and comply with labeling requirements, enforcement is often limited, particularly in the rapidly
growing online marketplace where counterfeit, unregistered, or adulterated supplements
are easily accessible®®. Marketing oversight remains a pressing issue. Many supplement
advertisements, especially on social media use exaggerated or unsubstantiated claims,
celebrity endorsements, and before after imagery to appeal to youth®!V. Although Thai law
prohibits false or misleading health claims, the monitoring of online platforms is resource-
intensive, and penalties for violations are often insufficient to deter repeat offenders®.
The lack of systematic consumer education further compounds the problem, as adolescents
often rely on marketing content and peer recommendations rather than verified health
information™. From a public health perspective, interventions should aim to balance accessibility
with safety. School-based nutrition and health literacy programs can be effective platforms
for integrating accurate, age-appropriate education on supplement use, addressing both
benefits and potential risks®'?. Public awareness campaigns could leverage digital platforms
popular among adolescents to disseminate evidence-based messages, counteract
misinformation, and promote critical thinking about marketing claims®. Additionally, expanding
regulatory surveillance to include Al-driven monitoring of online sales, establishing a publicly
accessible database of verified supplements, and strengthening penalties for non-compliance
could reduce the circulation of unsafe products™. Collaborative approaches between
government agencies, schools, healthcare providers, and youth organizations could further
enhance the effectiveness of interventions. For example, partnerships with pharmacists and
primary care clinics could enable free or low-cost consultations before starting supplementation,
while community-based initiatives could encourage dietary improvements as a first-line

approach before considering supplements®.

Findings

This systematic review aims to synthesize national and international evidence on vitamin
and dietary supplement (VDS) use among Thai adolescents and young adults, with a focus on:

1. Describing current trends in VDS consumption, including prevalence, types of supplements
used, and patterns of use in this population.

2. Assessing knowledge, attitudes, and practices (KAP) related to VDS use, identifying common
misconceptions and gaps in nutritional understanding.

3. Identifying determinants socio-demographic, psychological, behavioral, and environmental
factors that influence VDS use.

4. Evaluating public health implications of VDS consumption, including potential benefits, risks,
and the role of regulation, health promotion, and education in ensuring safe and informed use.

From the systematic review conducted independently by the two reviewers, Reviewer
1 identified a total of 82 studies, while Reviewer 2 identified 76 studies during the search
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process. After applying the eligibility criteria and resolving discrepancies by consensus, 11 studies

were included in the final analysis. The findings were synthesised into eight determinants.

1. Nutrition and Health Transition in Thailand

The combination of changing food environments, evolving health perceptions, and
active commercial marketing forms the backdrop against which supplement consumption
behaviors emerge and persist.

2. Current Trends in Vitamin and Dietary Supplement Use

The current trend in VDS use among Thai adolescents and young adults is characterized
by increasing prevalence, diverse product selection, and strong marketing influence the
absence of adequate evidence-based education on safety and necessity.

3. Determinants of Supplement Consumption

Vitamin and dietary supplement (VDS) use among Thai adolescents and young adults is
shaped by a complex interplay of socio-demographic, behavioral, psychological, cultural, and
environmental factors. These also affect the type, frequency, and duration of use.

4. Knowledge and Misconceptions

Overall knowledge of vitamin and dietary supplement use among Thai adolescents and
young adults was not enough and uneven. Although many understood basic functions of
common nutrients, most lacked awareness of safe dosages, potential side effects, product
interactions, and evidence-based indications. Misconceptions were widespread, including
beliefs that supplements can replace balanced diets, that high-dose vitamin C prevents all
illnesses, and that collagen or glutathione directly whitens skin. Marketing messages, peer
influence, and online content were primary information sources, leading to overconfidence in
product safety and frequent self-directed use without professional guidance. These gaps in
understanding contribute to inappropriate or excessive supplement consumption in this population.

5. Attitudes Toward Supplement Use

Attitudes tend to favor regular use, sustained by both personal aspirations
and external influences.

6. Practices and Patterns of Use

Practices illustrate a supplement culture that is highly habitual, socially reinforced, and
commercially driven.

7. Health Implications

From a public health perspective, while moderate, evidence-based supplement
use can be beneficial in targeted cases, the current trends of commercially driven, perception-
based consumption among Thai adolescents highlight an urgent need for stronger regulation,
consumer education, and integration of supplementation guidance into school health programs.

8. Policy, Regulation, and Public Health Interventions

Ultimately Strengthening policy frameworks, improving regulatory enforcement/
re-enforcement, and embedding public health interventions within education systems are
critical to addressing the current patterns of VDS use and safeguarding the long-term health of

Thai adolescents and young adults.
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Discussion

This systematic review reveals that vitamin and dietary supplement (VDS) use among
Thai adolescents and young adults is widespread, with patterns shaped by nutritional,
aesthetic, and social drivers. While some consumption reflects a legitimate need to address
dietary gaps such as insufficient calcium, vitamin D, and iron intake most reported usage is not
clinically guided and is instead influenced by beauty ideals, peer behavior, and social media
marketing™?. The findings indicate a tendency toward self-directed and commercially
influenced supplementation, raising concerns about misuse and potential health risks.

The review finds vitamin C, multivitamins, calcium, collagen, slutathione, and protein
powders to be the most frequently consumed products. Beauty-oriented products are
dominant among female users, while male users favor supplements linked to sports

@ The popularity of collagen and glutathione reflects a broader beauty-driven

performance
consumption culture in Thailand, where fair skin and youthful appearance are socially valued®.
The seasonal increase in vitamin C use often during cold and flu seasons suggests perceived
preventive benefits, even when clinical evidence does not fully support high-dose
supplementation for illness prevention®. These trends are consistent with Thailand’s nutrition
transition, where modern urban lifestyles have shifted eating habits toward convenience foods,
prompting consumers to use supplements as a perceived compensation for poor dietary quality(l).

For determinants influencing supplement consumption, | was found that there are
multiple determinants including age, gender, socioeconomic status, lifestyle, body image
perception, peer influence, and exposure to marketing. Female adolescents are more likely to
use supplements for beauty enhancement, while males often associate use with physical

?10Higher-income groups tend to purchase premium or

performance and body mass gains'
imported supplements, frequently via online platformsY. These determinants align with
health behavior models, such as the Health Belief Model, where perceived benefits
(beauty, fitness, immunity) and cues to action (advertising, peer use) strongly shape health-
related decisions'”. Social media amplifies these determinants by providing constant exposure
to influencer-endorsed products, often without balanced health information™.

Knowledge levels among Thai adolescents and young adults are mixed. While most
can identify the basic function of vitamins and minerals, many hold misconceptions for
example, believing high-dose vitamin C can prevent all diseases or that collagen directly
whitens skin'®. Attitudes are overwhelmingly positive, with supplements often viewed as
“health insurance” against poor diet or a shortcut to beauty goals'?. Practices show a reliance
on peer and online advice, with minimal consultation from healthcare professionals before
starting supplementation'?. These results reflect gaps in functional and critical health literacy
adolescents may access and understand basic product information but lack the skills to
critically evaluate marketing claims or assess the necessity and safety of use®. This gap is
compounded by limited public health messaging tailored to youth audiences?.

The patterns observed in Thailand mirror findings from other Asian countries
experiencing similar nutrition transitions, such as South Korea and Japan, where beauty and

body image are strong motivators for supplement use among youth. However, compared to
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Western contexts where supplementation often targets sports performance or disease
prevention the Thai market shows a more prominent aesthetic and social prestige orientation'”.
The persistence of misconceptions despite product labeling suggests that marketing cues often
override scientific messaging, a phenomenon documented in other adolescent health behavior studies”.

Attitudes toward supplement Use, but they are rarely grounded in comprehensive,
evidence-based understanding of VDS safety and efficacy.

Practices and patterns of use, but often detached from evidence-based health guidance.

Conclusion

Vitamin and dietary supplement use among Thai adolescents and young adults is
widespread, driven more by aesthetic goals, peer influence, and marketing than by clinical
need. Persistent knowledge gaps and misconceptions contribute to self-directed use without
professional guidance. Strengthening health literacy, enforcing accurate marketing, and
integrating public health education are essential to ensure safe and evidence-based
supplement use in this population.

Recommendation

To address the widespread yet often misguided use of vitamin and dietary supplements
among Thai adolescents and young adults, targeted public health strategies are needed.
Schools and universities should integrate evidence-based nutrition and supplement education
into their curricula to improve health literacy and correct misconceptions. Regulatory
authorities must strengthen oversight of supplement advertising, particularly on social media,
and enhance monitoring of online sales to prevent the distribution of unsafe or unregistered
products. Public awareness campaigns should promote consultation with healthcare
professionals before beginning supplementation and emphasize balanced diets as
the primary source of essential nutrients. Finally, sustainable solutions will require multi-sector
collaboration among government agencies, educational institutions, healthcare
providers, and community organizations to create an environment that supports safe and

informed supplement use.

Policy recommendation

1. This combination heightens the need for targeted public health interventions and
regulatory oversight.

2. Understanding these factors is critical for designing effective health promotion
strategies and regulatory policies.

3. Collectively, these gaps and misconceptions reveal the need for targeted public

health education to improve scientific literacy, encourage informed decision.
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Abstract

As the global landscape undergoes a rapid transition toward urbanization, public health
systems face increasingly complex challenges. In this context, Community health nurses play
a critical role in urban areas, particularly in health promotion and disease prevention.
This academic article aims to study the roles of community health nurses in promoting health
and preventing disease within urban communities. The study employed a literature review
methodology by synthesizing evidence from research articles, government reports, and standard
practice guidelines obtained from both national and international databases. The findings
indicate that the roles of community health nurses in urban settings can be categorized into
seven key areas: (1) provision of nursing services and holistic health promotion, (2) enhancement
of public health literacy, (3) health counseling and support for health-related decision-making,
(4) utilization of digital technologies for community health management, (5) surveillance and
prevention of diseases in urban communities, (6) development of community networks and
promotion of community participation, and (7) planning, evaluation, and research in
community health. The findings suggest that community health nurses should strengthen their
competencies, particularly in language skills and digital health technologies. The integration of
tele-nursing systems should be promoted to support patient monitoring and provide health
consultations. In addition, proactive screening programs targeting high-risk populations should be
intensified through community-based services and collaboration with local administrative
organizations. Such approaches will enhance the effectiveness of health promotion and disease

prevention strategies in urban communities.
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