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Abstract

Abdominal surgery is a surgical procedure performed that involves opening the abdominal cavity and/or
pelvic cavity to diagnose and/or treat conditions affecting the organs and tissues in that area. The operation
commonly causes pain which usually leads to postoperative complications; such as lung atelectasis and
post-operative ileus which resulting in increased hospital cost and length of stay. Nurses are responsible
for providing closely and continuity patient care. Therefore, they have significant in preventing postoperative
complications and ensure safety via providing proper pre operative and post operative recommendations,
control post-operative pain, discomfort after abdominal surgery and encourage the patients to move and

engage in early ambulation activities.
Keywords: Early ambulation after abdominal surgery, Nurse’ role
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Abstract

This article provides an overview of phthalate contamination in Thailand, reviews the existing laws on
phthalate regulation, and provides policy recommendations to strengthen the regulation and monitoring
of phthalates domestically. According to the literature review, phthalates have been detected in children’s
toys, exceeding the permissible level by approximately 31%. Phthalates have also been found to average
2.382.3 ug/g of dust in household dust at concentrations higher than in Korea. In addition, phthalate metabolites
were detected in the urine of Thai children and adolescents, suggesting widespread exposure to phthalates
among these vulnerable populations. Although the health impacts of phthalates have been reported in the
literature (e.g., disrupting the endocrine system, causing abnormalities in various organs and systems, etc.),
only a few phthalates have been regulated in Thailand. Four out of >30 existing phthalates are listed on the
Thailand Hazardous Substance Act as Type Il Hazardous Substances, which requires specific registration
and permission from the Department of Industrial Works to produce, import, export, and possess these
substances. In Thailand, phthalates are regulated only in 3 types of products: food wrapping films, cosmetics,
and children’s toys. Thus, to protect the health of Thai people from phthalate exposure, integrative efforts
are required to strengthen the existing regulations to cover more than four phthalates by adding DiNP, DnOP,
DnPP, and DBP to the Thailand Hazardous Substance Act, provide detailed information on the phthalate
quantity or concentration in product labels, communicate health risk information to the public frequently,
develop more laboratory facilities to measure phthalates in products, the environment, and humans, and

consider the use of appropriate phthalate alternatives.

Keywords: phthalates, contamination, environmental exposure, health risk, regulation measures, Policy

recommendation

uni1 (Introduction)

a15511a7 (Phthalates:PAES) #58 511aAL0aL5S ApLaaNDSIINTANIAA(Phthalic acid) Fefineuniuiuduis
Ay Neidu (paned) 2 ny 1 IuasUszaeunguinafifilaseadremeiugiusudu® Jagriufinnnnii 30 viia fions
pilaazlaseasne Di-(2-ethyl hexyl) phthalate(DEHP) wag Di-butyl Phthalate (DBP) Famsefil.

a151991. Fpgreassian dgafilould gasuaglaseasiemanii?

foanssnan eafitunld geIN1aLadl TA598519M19LAd
Di-(2-ethyl hexyl) phthalate DEHP C24H3804 LT
o‘OJ’/
(Ikp\/[\/\/
T
Di-butyl Phthalate DBP C16H2204 S SN
!

ATUYAUTZLANANTENARIZTRNTUINTIUIULATIFSINDEADUAISUDUIDILDANDIDE LU DLADUAISUBNANY 1Y
thaleanaspaipendl 5 areau gnandsuianduanss anszaanshminty Laqaa‘i’w (Low molecular weight phthalates)
11 Diethyl phthalate (DEP), DBP LATAINTTIUINAISDUDEADUGILA 5 peapy TulUSA Lﬂuﬂéjumisuamﬁmﬁﬂ
luanags (Hight molecular weight phthalates) 1w DEHP, Di-n-octylphthalate (DnOP) Sz [Uupeanssnas
Duvsunaindesiniu f9anasuinati aaiAsadeuinegs sunsaazatsludviazarsdunsy Gidoudd Gifindu
anusnsalumsazapilddnsaliiusg fumawiiddasusuniaimsinlulana wanadianssangniun iy
FunanluNsEAFUAUTELANAT Lﬁaqmﬂmmsaﬁﬂﬁmﬁmﬁmﬁﬁﬁmmﬁ@mju aautly Bapngnslinu wazsfinnuuiy
Topflsunanlundadorimaiadin wu Wakhianaslsddmnsuyin vasaudnsuiiin 4a drngeilaupsassiianay
NARFuTTIEsanL IR NTIn sy Tus B indn® deensefi2

J Chulabhorn Royal Acad. 2025; 7(1): 9-21 10



151902, Aapg19assanfinuuaetuiindseaniu ninfinanuasian SNl uNaNUR9E155La0 @)

Hoanssan neifindn UsTLANUaINana s
DEHP T duwanafilgiwes fnen spawh e iFarh guUnsainsmsuwng asiiaad
LUNZTOYUA LLa:ﬂmﬁmgﬁu
Diisononyl phthalate | 1fidunana@ (2izns PAREINTUIANLEN UBNLEN (RAUBA TBN) feilp nanARY

(DINP) 11 A1 AIA YUY FLazwaatnas LERN P9I SaYUE

DBP

W Juwaaf (wwas Wue
Yarany waza1sinLny

AMaNAng e Batuidu #aasnrigLaTasue 1ATeE1D1
ninu1epila §dpu asielidnuiuas Jareo1nIs
UpaRALLENTIU § LEDN

v

Di-isodecyl phthalate | ifiduwanaflzins a1l mlsdmsuanuaenelusasud wasiunig

(DIDP)

DnOP M dunanaf (ziens '?a@lulﬁu A ludui wrusesaszdei winsoeue
AYWIUAALS

Butyl Benzyl Phthalate | {§iduwanaf(zizns fuhifla thendafushdu an NARNUTIALATOLUE

(BBP)
1AN1sAIANSallae Ceresana Market Research wudlul 2575 awfivfunesanswarafi(mignsgnamislUilan

AUWINANRDIDIYINT THAHDDINT aznilaries

fia 11 dudunazludmnieaniumssiantusinnieva: 80 nguuszmafiiiinunnfige oo iBouudde(5) duiaya
asiiassianluyssinalng 1 2565 ﬂsm‘[s\‘muqmamﬂssm ASTNTIBAAFANTTNTIBIUA5HLET DEHP Fanua
8,117 éiu WRuTuanT 2564 g 3,248 6 WepAaINUSINaIMSIRLTUR DL 1660 Iuyausiit) 2554 audanududa
FUANTINNTANTIATLIALYDUTLTURTIY 9RANTAINNINENAY S1a1uAsHITT DBP wag DEP wuivugunsnisiiiin
635 AU way 317 i auady O

\fipennanssian bildasrswiussiafifuanstudinandarinis induasuaswarafniiyeudazunsaiinlUsgsznine
Tuanasaswanafni idasstangnuasspanmandadmurldvslnensssme %39 gaizaanuluasNausg Ly WAl
AP M5sEMYDang Fawindauazinnnsainslueg fuszdugamaiuazanuiucs mssianazszinslugied
gampfigauazazaiuudunasiiusymavnadniisgamafiingnnzund wiounsasnmnaananfarilagaissian
fignuzaanunazdudmsagnaaduLinlulusyniadun wu duthu duiblauluaime wazazanauiuin veasezuuly
Fup1siaztinfy @‘Tmfum’nmﬁmﬁuva\amimLamﬁﬂuLﬂwauasai"luc'gum&J’Cummﬁﬁmmmﬁwaﬂiz@“\’ummLﬂmﬁumi
stanlue1Aslé goenmaingsemsyszaaudig n1smale a1sin wazasdudaniaflianie®© Tasfisuandngiou
UNANNIASIALITUNAATENDIRsE S5 AR It psITUThedelsaliAndpi15asaluggeeny® udgalinyd
mspnunANuAsIAUaauMsaitlumasUudsuassuanuazioiaunuuzBelyupimsUsemnalng

L%EJ‘]JL%EN‘]JVIG]'J’]&J%I@EJH‘;:‘U@BF]M’]L‘]ﬂuﬁmﬂaﬁﬂ’mﬂﬂ‘i&i Uszifinuileymiidday wazdavinduioausuunfaloung
TydiadagUuunnsisans fnquszasd f5uulouny wazgimuenluuns (Policy maker) 38mssiusiniaya tums
NUNIUITIUNTTUANNNATY UNANLIEIANT wazngransfifsafoeduiamasuutsunaznssuduiaaissiian
Tapldendumeiuguiaya ScienceDirect, PubMed waz Google Scholar Ssfayagniuniseiilymnmsuiiouuas
mMssuduiamssianlulszmaing ldsmuaddumnw e - (51486 ¥3D NILAE KID WYILAR H1ID BILAR KHID
A5BUNSTReSHENY) uay (Uszmeing #io aulvy) uas (NANTENUFDFUNNW 715D sion(3vio w5p Faslun ) way (Funadau
N30 BN NIDUDUANLAN) waz (ATTUNT #5o Paaiz #5o weualad) diudduniniwsengs : (Phthalates or
Semi-volatile organic compound) and (Thailand or Thai people) and (Health effect or health impact) and
(Environmental or house dust or settle dust or indoor dust or toy) and (Exposure or urine or urinary or
metabolite) wasiinarnsdauinuasdnopnded nerdein - Wueuisefidnwlulssmalnynazinanisiwszd
assnanluduiimg nislusauaursaninioriane nialusemeuseinialudngilasnenioamsdnndadug Afnw

Tuszazan (A 10 Tdounds (U 2557-2567) wastnaurimsanaandunuidefildidifuioyaludsamealng Hunms

P a

A ludaandaunizuan wu Tuwiin Tudin uay AldidEouloesduguaiwuyed Fefinanuisunun 7 5185 1Dy

@ o

AWM 4 518715 MR 2 18NS kazuIdefimasdiueyda 1 9w Hiundessinazaguannudy

J Chulabhorn Royal Acad. 2025; 7(1): 9-21 11



foaaaauA1sel INTDLANANTENUADFUATNAINEITE AR
FIUTINTDYANANNITBYDY Eales azan Farfuau
ﬁﬁﬂﬁmmmﬁmammﬂuiwuL?’imﬁ’waﬂswu&iaqumw
UDIURBINNNTRUNTANTEUAN dNTVYTELANA A Y
YNIAYAULIRINATNUNIN WIeBTae]R nHATINTIS
Uszna 1msn1s Sarmuawaztanluvnenmséiipatiog
fuassnaavluyssmalnwazansdssne Tapdifiam
M3 asfigdeyseil

1. aarunarsaigmiarssiantulssnalng

fipgamanuAduiAsfuassantusamelnofus
T w.a. 2557-2567 saulna)@nviAuafuysinasssiias
Tuppuautdn Tududin wazludgedaane Sl

11 msvuibausmssianluduimiazluyaaiauiin

T w.@. 2560 Promtes wazAty AAEIUTUINET
51 Lamﬂmﬂwauiuﬁguﬁmiuwmﬁuﬁﬂgqmwmmums AT
Audanehaduiifutiiudiuan 99 nds waziiaaeians
516879714 10 3Ha WudnANULTuTueDe DEHP waz
DiNP ﬁLQ?\'ﬁgqq@mmé’wé’u warANgegauae DEHP A
81724 pgfg dust®? Faganiangegafinsrawuldluung
UszinalugiaiaeiBy wu Ussinainmald © 1fpean
DEHP uwanaf (siwesinauny iuiagnaiuissian
Tosianziananadne asiiens wazwanafin vieils
wuIndszmelnednisdnd DEHP wnaniassansiia
5u6](4,6)

T w.e. 2562 Tag9n1stlseiNdudILazusn1sAIu
qunmilauansaands (dsmduguiiduifisasrauasy
anudasadsuazilasiunsuinduluéin a1a3yinuns
NBENERS ABZLWNZFMERSISINLIUIAIUNEUR Nrinnay
ufina uiivdineewaaRLAnnsINA TuAeETTWERA
vipsaane wazusnaminlsassuluweiuiingaunmwamuas
911U 51 419819 ATINLATIEANIEI1T5ILEM 6 Bl @D
DEHP, DBP BBP, DiNP, DiDP Liaz DNOP @i1aWUa1551186
VRAIIATTIN(ARSDYaZ0.1lasu8) 1 §1uau 18 Fu
ApTuspsay 35 DEHP As29wUIAudiasgIanaiige
599891111 DBP waz DiBP @ua1eu 09 wazlull w.a.
2561 Tofis1nsiazane Anwmstudousssianiuues
udmsuidniaeeny 0-3 U Tudsinasuan iansiam
A19571L8091U9U 4 yiiaAs DEHP, DBP, DMP ay DEP
TupaaduLin nan1s@nsIwudn DEHP duidanluueg
lEaRLeAYUSIee 500-1,000 w1 lunsumafiadans(ng/mL)
Lazms29wy DBP Usuaew 0.01 - 20 ng/mL &1 DMP
ez DEP asrawuUsunaidnsiay 1 1l w.e. 2556-2557
ASUANYIAEATUTANT ATENTNANTDANANY INLNAIERST
FVuuazuinnssy lneguifivuding1e DBP, BBP, DEHP
DnOP, DINP wagz DIDP Tuunalaunaafnanninaesing
S 67 FpE Tdagafilalshsinaurana ST

21 Fapehe Aedudovas 31 FanuuSinaiassnanluues
\@ulAnsagaz 20 Tasuia Sopaz 43 DEHP gaasiany
TuvaﬂLéuLﬁﬂMﬂﬁq@Tmﬁmm%ya: 36 Taguaat?

1.2 Y5uneuasiumua lariupeanssiian tud0g1e
Jaa1y

T w.A. 2561 Lee wazande AnwdSeuifipumaiualan
UD9F1T5 AR AR serdneine Bulefifuuavmafonsads
HANISEN B RN IZUAUD [aYiuasUssmaing wuaATRaY
GM 189 Mono-ethyl phthalate(MEP) twanus(arizas
DEP #ivSunauvihau 091 ng/mL, Mono-n-butyl phthalate
(MnBP) wwenualavivas DBP fiusunauyindy 43.6 ng/mL
lLaz Mono-isobutyl phthalate (MiBP) wauslarivas
DiBP fidgunadtvinAy 5.00 ng/mL waziiinSuufisy
AumsEnuTisemedug wuheady MnBP Tuusswainy
gendszineigasuil 891 MBzP ﬁﬂ%mm@hmﬁygqmn
NAUsEnAgALINUSEINAaNSTaINGAN 181920 LasT) w.a.
2559 Sedtasiriphokin wazasy AA¥IANTSUNUNFFT
sianluiinuazigsulng lagasifvdingellaaie
Wiansatianzimanswmus larviuasanssian 2 vinde
Monomethyl phthalate (MMP) twanualaivas DMP
waz Mono-n-butyl phthalate (MBP) tuanuslafivag
DBP Tungudagieayindy 2-18 T $1uam 221 A wu
A1ndy MMP U5uneavindy 3,400 fiadnsusansy
ASLEANN(ME/g creatinine) wag MBP fU5uneuivinAy
214.4 mg/g creatinine®

1. NANSENUFADFVATNIAFISSIAR

Jiaanss waihgsemesumemsmela mefinile
LazHIuNIenNsin avildsuniunalnunfivasansluy
Tusramevhl¥AnUASAuEeiTintusiens (Biologigal
organism) Taufnuen1syeuueeensluugwdalay
sioul$vinvi Iissuunionsuzane Tusenuypededliin
fiviauasldnsaiuauusseasluuinanuiinungy
PMAFNWANNSTIUBNR 11N ANURAUNRUDITDS LUULNE
MsLENHAY s TSN ABRAUARIRRA Mz A LAY
3oL ULUIMIN AISLes LA UTA AR AININISRAUAR
5@1,1,3?:1'13155'1Lam:ﬁ@im?qﬁ%mag?mﬁaLidjaé’?’u LLeinNg
SUAHENT5LAA LU UIEDSNRZEIHNANTTNUADANSTNIULDY
saulsvia ApliARSunTBd N lnsnnludgmiy
wasiALEALAET TNy TinB@223242520

maﬂi:ﬂmﬁaqumwmﬂmiswLamﬁwumﬂmsmmu
UiFy wohdlal§5uass1LaningsenyaziiHiAe
ANMURAUNBUDITTUURUNUS ARG a15511aavin 1A
AAAMURAUARIDINITIEYILLAZINNE AU DID N
Vodaaaz wazpiuizine sauvedinadanswisundas
saslunnArnemsnlunssd Fedmnawolumeanie
IAATINANEN @9 denasiansiUBsnudasensluuine

J Chulabhorn Royal Acad. 2025; 7(1): 9-21

12



upesAlLASSS valzseRssimAwllASUaNSsaRazrn TR
Aamsasundasiansnassaslunmevasmsnluasss
oA gpsluuwmalnaealsy Leans1inena wag LUsLad
WD 15K iR 1ARLe35 (AGD-anogenital distance)
e feszpeyiesEr g NTrinAugedune mawuh
mﬁm%ﬁﬁy’uﬂammﬂu%ﬂugﬂ Wrp19azlivsunmpgd
oy 9nnsAnwIra uatuiiwuaNuduRLSIBeuan
5erI19n5 IS aNss1an LR eRssA A UL SRTIAuAS
Tudngme Fawumamsnwameduiadu DEHP vz
agluesaiaziinnuduiusAUIe AT innMzAaDA
ADNAMNA A5SUAURE DEHP, DBP a2 DEP Janudunis
dauanninefenssududaluyiunageasilinusas
MsAapAfauiTUAgInALAGIESUANNE Hansemy
dathninusaLin: n15Rsaanwy MEP snswueuslarives
DEP :ﬁ'mmﬁmﬂ’uﬁ"ﬁumiwuQﬁﬁﬂﬁzﬂummsﬁﬁmﬁ’ﬂ
UsSNARDALBISAFATIANTFINTI AL TSUAU T
AIzseiyusRaUnA ludndamuanuduiussendns
Y5UUa1950 Lamiuﬂamazﬁgjqﬁ’uﬁﬂmu%ﬂfﬂﬁ'ﬁma@EN
Zugﬂwﬁ'ﬁymmﬂ lLaz Mono-(2-ethyl-5-oxohexyl)
(MEHHP) weaualavivas DEHP tuilaanedinnudunus
azmﬁﬁsﬁwﬁfuﬁummL?imﬂmﬂnxt,%ﬂmﬂmgﬂw%ag
RAN®) dNHANTINUADSYAUSTRUTRSIIYN AMsaURE DEHP,
DiNP ez DiBP fianudunustiNaunugfenssuduls
TuSunugeazvitisedusasluunalnanalsuanas
LATWUANMNTUNUSTEN I Wwaupladuns DEHP wag
MsupesdpuinspydfiRaUad @ vilinainwags
MBP g uumiualarivnsDBP waz Monobenzyl
phthalate(MBzP) waualarivas Benzyl butyl phthalate
(BBzP) fianuduiusiiunswuanuiniuLasauiuegs
fanas wazfianuduwusuuunnduduanusatunis
\PAaufiuasingd usnnddmuanuduiussening
A5suduia DEHP Auanuduiuuazaisieioulniues
ﬁaaq%ﬁa@aﬂmuﬁu @) ATENUAUWUIUDITEUUUTEEN
ILAAUDY WUANNFUWUSTENIUTUUa155L186 DEHP
ﬁqﬁﬁu AUAMUEINITREIUA1EY (Verbal intelligence
indices) waraNuaNsacUMsadinU R (Performance
intelligence indices) fanas wazA1sIRLTUIEES DEHP
TuilaaisypmndedenssatanudunusAuinveRidy
(Psychomotor development index) viangiie 15505
ANTEDUAUDY ANTHSINAIHYN A1TIATLTUY LLATAITHSIN
AudnuaznAisufianasessfidudfay uanani
Fanu31n5(Asy DEHP, DBP, BBP waz DEP fiaumana
fianuduusiuazuunaNuasnsan ey anfianas
LLazwaﬁﬂsiuﬁLinaﬂ"Eugﬂﬂmum’) i lFAnAZnITA
AAU T WUAMNFUANUSTHT19 Mono-(2-ethyl-5-
carboxypentyl) phthalate(MECPP) wwanualativas

DEHP fuanazimsindaiinlugding uaznsiiuiuues
AR TN AILATA UL TAN i TAIRATSALLIHIIY
Biiaf 2 : wuANUFUWUSTERIeNS RS UATsILARLAY
MshasiaBuYAY uaswUAMUANRUSBIDINMIEALT
mMssududaanssanfigeiuianuFuedamsifummim
Yszandl 2 Auty 129 denansenuspszuunILiu
Mle : WuIASSURURE BBzP way DEHP fimnuaunus
pgnfiydanAulsassuumadunela wi nssududs
BBzP ApuAasafianuduiusiuanudussansiinlsa
rovRalwdnflifuduiiowssuifisdunnsiésy BBzP
naeAann Lazn1slasy DEHP waz BBzP Tusiasuns
WnusnAana Jnnuadunusiiauanaunafulsanaufie
uLfin@ gaumsauia DIDP JuanssnusinseuunIm
meladnguefifionydindn 5 D2 \Auaipefuuziss
STUVURUWUS WUANUFURUSDENe T Aeysendne MECPP
weunlaviuas DEHP wazaMuldseuaeziSausdiug uag
LﬁmaﬂﬂﬁmLﬁamgﬂmm UDANAT ML NUATLIS
1818 (International Agency for Research on
Cancer :IARC) S un i gauawIzned 1Lz S0
pednsamdelanidrvuald DEHP srawduansnouziss
Tuuywd(hqu 2B)P éaumaﬂsmwiaqvmwﬁmﬁuﬂ WU
Monoisobutyl phthalate(MiBP) i@ ualariuas DBP
waz MEP wenualariues DEP fanuauwusagnedibaaay
AuanuRaUnfseen1slagn

3. guansuaziinAmuafifizainefuassian
Tudsznalng

agrinpA1sAIANUEINansTdasstantuagiu
fimsusuugebivhiaiiunnBedufioduespsgumwilszmnmg
upnARdtormuaususdaztsanaia il
ddymensdnszninsdsana wasfithauls suiuiom
inBUBDATDIMMLATAUN YA AL MANTa5511a0
aglundndes TnvagiilszifuilomiiAnaasiuagnany
wazmsmUAuassantulszmelny Feil

31 agnunsuasiafmuafiannlaeniisanuly
Usemelng

T W 2556 UszAANTENTIannamATI 1509 YayB
MupingsuATIY MUTIBAINLUNY 1aNT 130 Aoy
A 12549 aviufi 27 Auensu 2556 [drmmualianssiian
W 4 3fia 91au1nnd 30 Bie@As DBP, DMP, DEP &
DEHP iiningdunsisdseiani 3 Fafude fsuinin fas
o900 niafiililunsauasas doswalunzfouingdunsey
LLazﬁmfGTé‘”uméfngﬁﬁwLﬁums@mwﬁﬂmmﬁwﬁwﬁ'
ADUFI9zUsTADUAINITIA ATLEAIRAINIZFDILEAY
wunedpuingsunsie uuaainudnsiom®

T w.a. 2562 SANUINATHIUNAAS UIDAF1ATTY
ASVITNIANNTTH [FMALANATTIUNER TR MATIY

J Chulabhorn Royal Acad. 2025; 7(1): 9-21

13



19n 1136-2559 melfUsznAnsensIanaamnssy iUl 5508 (W.a. 2562) WafnuaAsT NGRS niana ATy
Waudariurinnims lapfnuaifiassiansia DBP luildudarariusimsusannindiafiau (dlifiu 500 Gadnsuy
sinAlansi(mg/ke) wazfinualifianssnansiu 5 sila [AA DEHP, DIDP, DiNP, DBP uaz BBP luildudausinnims
Uszannad ianan (5606 (i 1,000 mg/kgt?

T w.el. 2563 ATAnuIAsILKEATnigna AU (DPNINATTIULBNLEL Nan.685-2540 [FUsuuMAuAn AT
UATFINANTATINFDLINATTIUDDAUEY 1DA. 685-2540 1HipTudl 2 uns1eu 2563 ldUsundloludmdiAsiiasiuai
Uanafuasdlianm W Wunsnsssaumassianlunseimsiaanaainlunguing hiananlsd aawauls
anssuanay UsnafilifusuesudoguaimuesUsensuauinasyINaIna Saduliidfinnsimuaty Tadnee
ANUANFHNBIDSAISH ARSI UALANDIYFAIAT 3 BIuUAzIDANAFINTAITIATE Wi p1edRdnsuLin
(Infant Teether Toys) éipelaifinsazay 0.1 Tayuia

T e 2566 Usznensznseansiseigy 5es Sofngfivnalliudunanlumsniniesodinne wa. 2566 Tasimun
% DBP, DEHP, Di(2-methoxyethyl) phthalate(DMEP), BBP wazanssnanfifilaseasnandndu n-pentyl-isopentyl
phthalate, n-Pentyl-isopentyl phthalates i1 DNPP taz Diisopentylphthalate(DiPP) tduans@pefiutdudiunay
IELHREARERES

diashngransuaziafmuafioonlagysainaug Fudunalnnengranefisfalumsmuauysinamsiiassian
Tundado dansnedl 3.

15199 3. éhaii'mLﬁaufﬂmqmsﬁwmLL@'azﬁszmmﬁamuamﬂ%mmmsmLamzuﬁuﬁw

T w.e. Uszne S1YALLDYA

2544 f3h ATENTIANTALALAANIAT (The Ministry of Custom and Trade) yasgsinanisznaly
wnfamsiafifidusuasedasndalundnduidinsunisadlnauazusiaafinmiisly
yip9nana lnevnudueyi DEHP, DBP, BBP, DiNP, DiDP waz DnOP apnammihgluvinesmann¢?

2552 S1ju pandafnuafyIfuNsITassandmsunsNzUsse M sfiazalddmiia g
Tapduld DEHP tumsuanniuususseiarifidudaduamisiifidiudsenavoaeludiunie
Wi nipanwauuly 69

)]
ek
=
hai

2556 pDANYANILINAAYSUIUE1T5 AN TUEUAIUTZAND LA UL ALAT N RN T 1A S VLA A
Toe¥iulsisl DEHP, DBP az BBP TuFuAUssnnyoua Lt nLasnans ssrid1usuLinloy
Amualiiviinaenuduiugega Hifnsasay 0.1 Tlnauia waz#ulfill DINP, DiDP
waz DNOP AU Uszianuaviauiasndasurflidmsuiinfiarnsatihmeanls Tay

Amualdfivsunaanuduiugege ifinsovaz 0.1 Inauia®

2568 | sgumdvasifly | Beyaelduanansefifiuana nan S1miy dausy faasas nEDLEURLIEIM ST

arsFalNsM | NARATiLATDedD 1 TilidIUNaLNLDY DBP Lag DEPCY

WU ngranspslssnamyadufuUsanadiudidnennldfmuadianuiiuiiueeanssiianlundnsasidmngy
Walifiusaenufutiugege lifinsasaz 0.1 Taganamisuiy dunguunsfinanisanssitanluiaioediais
wuIszmalnesslilddnualy DEP iuamsdosiunaulunissdasdaunnssfusguaanasiiy ansgoiusnn
upAMNTTINLI AgrIneupssmalsuAnA R UUsHIARS 1iavanasAviuFudmniszinafill DEHP, DBP, BBP,
DiNP, DiDP uaz DnOP pansmsinslusioenas Tunssiidssimneaingfnunldmusmiisluninsarifes 3 sawii
Ap Haudareiueims nandAurid1nsuLAnLATIASDIE1D1

3.2 fhpghefiafmuafiussnenuludsanalndmualivsinddanaunstiassianlunmsndniud: ngu
u5En Suufiegdl Uszinalng) [dapnuimsn1sviiulys Diisoheptyl phthalate (DIHP), DPP, DMEP, DEP, DiDP, DiNP,
DiPP, Di-n-hexyl Phthalate(DnHP), DnOP, Di-n-pentyl phthalate(DnPP), N-Pentyl-isopentyl phthalate(nPiPP)
\duingau Taslddedipimuaidwsingdvimusiis U fiRaungnunseasaco

J Chulabhorn Royal Acad. 2025; 7(1): 9-21 14



Tawaguilagtiudsamalnsdngnunsifstiaeiy
A1sAYLANATS TS IaAREIU1Tia Taenizluyes
L@uLAA 139981919 WANDAR N9 IMNT Laran5571an
WzeuA 4 yila gndszaadningdunse asdvhngrung
IdgnusutseinBuanafaidusgienn dumiaduna
119INAN5E DANSIE DINANTENUNINF BN INYDIAISH AR
9811969 1Tlp 1N ATNTNI9ANTANTENINUTEINA LT
Asranuass1aanatssfinlusaaufntudsemalng
Fewautmhonundnfipanngninu@ensenmgaamnssy
WATATENTINESNTUFY LipgelsAmuida i LaL
USuisangranyegesisinafisniuquaisliassian
Wanntu sauviannsasasteduliaungnung uaz
mslinmsmsmemsnifeszyRoultumshiinGa o
fidapnanssaniiuindulsslumingradesinnsduasos
waztlpsiusunnesagunwuaslsenns inglusmansaly

4. fimausuunfenlavisiallaesdunanseny
namstudiauuazmssududaassiantulsanalng

4.1 afuaRuMsTAsuAsduassanulsemelng
WiRunnTuiethnanisise s Tomilunsudndu
VB9ngnaY

4.2 1N@TN1TNINAGHUNY

WienuemmslianssanlusamealngiThiseavsnw
TR S'ZJM“?I%\‘]Lﬁ;’aéllﬂiﬁ)\‘]azjﬂﬂ’lwﬁ‘izﬁ’lﬁu Feruis
wwuauglumMsUsuUgengranedsenaulydae

421 %ﬂamm‘?‘i%”uﬁ@ﬁawiamsmuqmmsmLam
YNNYHLNY LU ASENTIDATHNTTY LLALATENTINETITELGY
ATNLUMINTDYANTIFLUALIIINS TDANUANILAHINE
aehssinifinwmnd TagsumsUssuaneiBoimayfinih
ﬁaqﬂa"immsm"lﬁﬁmu@ﬁﬁ@ummsmLamLﬁmc?miuﬁa
agranslfianuiuaiuuazAsaUAuLINT L §10819
UINTATNAENUTZING 15U T W6, 2565 DIAAI1TDIANT
wazg1ansgaLusni(United States Food and Drug
Administration: FDA) wumumuﬁé’ﬂﬁgﬁ%m 142 un@ainy
WaRaenanuEpewasnisuuidauassianluninis
NNNADIVIITIDING iauﬁwumuﬁmﬂamqﬁwiwmLﬂa
THSudgednasIuANNYanaiuuneass1Lan DINP,
DiDP, DEHP, DCHP, BPBG, DEP, EPEG Liaz DiOP 193¢

4.2.2 A5 LﬁaﬁmiﬁmsmLa@nﬂﬁﬁmiuum
w@idnfisnunsasinial§ W dumesgudsifusng
Uszine i T we. 2550 anainylsy Uszane wuld
DiNP, DEHP, DBP, DiDP, DnOP e BBP lugasiauién
Funiunle Wi p1eiadmsuLsa (Infant Teethers)
wazriudl DiBP, DBP, BBP way DEHP tundasiaurinn
Uszianlaganig 68

423 MINNTANUTEAALANLANUSTLLANY DINAR U
fufianssiian niomsfmueUiinaassanfilanasdy
upnmflannuDUEULAN 1A3D9E1D19 uaziaudasiuria
pwnslagUsu Ay ‘Tundadauridmsunisgulng
wazuslnafisminslurisematn” mdaudulssmensh
FeazasounquandnnTy

4.2.4 mstedulingnanslfiduemeuiniu G991n
foyairedufinuluaaiuniselis 11 axvipuliifinda
Ysuauassnanfinsianulundnsaridie wnluuag
duLendauinAnssIuANNlaaiuAainspaz0.1
Tapanadiedls duiuasiiuinnsmaisdulinengnang
Waaruauastiassianliiulauiaiinunuas
AHHUY TAULEUD LULIA WM UITEUUNITATINFDUEANS
suanlundedaurindanedmiislfidumnamaiulay
LWL LANLAN WNT1ET99 T UAITATIFTDUNA 119
ity uasliatinaun2 gmsuaaauidniill
ausadnUnlddeudinasnanassianmusianag
ﬂ%mmﬁgﬂ(ﬁmmmﬂg]mwﬁmmzﬁmﬁﬁammﬁmu@ch
“seilailAdnudnuan’

4.25 ansihanasasmeagrinsan s duiass
selaziaulumemsdnseninelssine Lﬁamuamﬁuﬁw
fazitandmheludsanalng i dsehsanndseme
f5AA¥uERAAT DEHP, DBP, BBP, DiNP, DiDP uaz
DnOP win(damisludszine

4.2.6 1PsM593lamen® Taunsaiuayududnd
JapAaNssIan FauMsandnsIasiiidmsuglsznay
AsTinERFRA1UADAA1T5 AR

4.2.7 afuaynuarasalsagla insnunaea Ly
WinaNuaAuINsHARFUAUaDAE551eR Ja91uy
Sufinnaansulianuanlalumsiuliassian
TngRuniadinysznoulunsnanFudldduniswism
FefuniasnuniaszaisusneniaBaysulinaeasu
s TAsensdenanINInS edy

4.2.8 MsAimuAIELByAialad A uURaInFUAT
wu Arualidrdauanedoyanisidaissianluaain
Fudnvlnadidaen wardumadsnlifodszysuly
mMsidanFufivanesiy TagssyssazBunin fdmmnas
UDNFTENLAANSD T AuUIDEN FUTi4-6.

J Chulabhorn Royal Acad. 2025; 7(1): 9-21

15



fngaanfudnuaasipyanisiiarssianuuaaniugd

GREAT
tAhwmzmms: This product can expose yoU FRAGRANCE
0 chemicals includin e TR T
D'Q-ethylhexyl)phthaglate (DEHP), whichis No added water

known to the State of California to causé
cancer and birth defects or other . - g0
"eproductive harm. For more informatio

‘0 ¥ww.P65Warnings.ca.dov.

FREEFROM =

Phthalates, Acetone

sUN4. Mmsuaasipyangegniandrfingty DEHP sU# 5. msuaasipyangredaiauiiiinsidassian

INGREDIENTS: Sodium bicarbonate (baking
soda), hydrated silica, fragrances. Contains
fragrance allergens.

sU9 6. Fngrnsuansdayafilifaeulas idssyhddunauupimssianlagnse

=

ueaasiipyadisA1dn Fragrance (sliainunay) Geonaezlianssiiasiduaiunay

4.210 FuAAfisaunauyps DBP, DMP, DEP waz DEHP Svgafnualiduingdunsipdssiani 3 a1u wsu.dng
UMY FelinIsuanRaInuaINdad i ing waasipanusuldtauaIungrugirualssnp U

'
=

Han15d1 351 Bauazdmsdiuansddsy(Foeszuboueassnanagiednian) U Whau DNnGa (W) waziaunsidsy

o @

109 DUATIY (194 Anusigaztdualunady (194../1) W.@.)e

4211 FpansenuiiseneguawiAgIfumssududaassianifulsssususiuY e efimanza Wy dun
TwiyafiAnindoasasdanuiiAsddumssiian i a15511anAenzls daNansEnusAguAmaealsTng Ausausl
madanlindaioe sauanstiosiuuazmsanmssududaanssiian

4,212 W FIians yaains wazadpsfisdmsunsaiinmzrmssantunandast uiunedauiazluseg
unwdlnnfige WethaansasaiessilUlisdlomilunmsiihseisnssanlundnion Wivnadeutazluguan
Useynueas (1 5ﬂLLﬁﬂagﬁuﬁﬁmﬂgﬁﬂﬁmsﬁmmsamw%me:ﬁmimLamzuﬂsxmﬂf%ﬂfﬁ WU ASUINIAEASUTANT
ATUINPIAFATNINITUANE LaznsUAIUANTIALADI(UaHNTanTI9TATIERANTS1aR [AATUNALTEAN

4213 ssfuasuasidanliasmaununazasiefimadaniivasady ssmudsnuazaisnaunudishungunuans
sanazdpaiuasiafifidanudasafuge TasmhUnuindmesmuvisenainazinnussusiuazanudangulagy
s55uARL A Fvgheasnaunufinsianty wu shiudindns Swandlad sxfiwe Sinse aaAas uazlzlea
e luten agelsAmuasnaunuasiaaaianudufindudunfiuansislUanassiian fiogeasnaunud
Al Fam1s1edi 4.

a1519% 4. Arpgreasnaunufigaliunuaissian®

A1TNAUNU WaFRlBLLDS niNnan NansENUAFuAWINTAinaane
ATBC: Acetyl tributyl 1 Duwana@lvioes TUNERSNILASDIEIDY | 9NaFDTTUVUSEENEINAATN LaZLEDA
citrate uagian [ia M7 aUaselinmsuwnd dunssu | sAziApesionlenlazyi dULs

ASLARDUUALLAR VTTNUTIDIMT MTAUN

AHALLAZWNAIERN ADUASH

J Chulabhorn Royal Acad. 2025; 7(1): 9-21 16



v
°

DINCH: Di- isononyl W duwanafilgiwas uadnsaimsunng | msuinluveaimidndans dnsdndy
cyclohexane -1, UDUAN UFTITNUNDINT HARAUTILATDY 1IN URAaN (N6, HNAFADTRS LU
2-dicarboxylate #1919 5991V LHDDDAANAIAYLLATLLNE LaLSUNINABN NSDEE

50939 A5LAFPUEIWDAISRUN Hiln

DBA: Di-butyl adipate WD unwana@ (D nsuLsTu szApsinfianilaniay (pillagaau
galddfiayanansenusaguninluszen

DBS: Di-butyl sebacate | Wfidunaradilzisas srsudendy way ATHUAFNIRIRITILUUIED9D197I IR
AsLBNLLeLATRIRID1LAZI DY A1 T AN uay 1wy

antasdinndufuwin(y

fowdnansednassiinamuisadiunifidumsmaunuanssianldusdasfinsanfonanssnusdagua1nyaeas
naunufiazaudan deiu ApuRimsanidanlimamauni azdsssuiuanulanasoasansiadinamimumeuny
asiafitfu Tngvhmsysaifiudnwarsunnefiusznauludie Sunsiudaguawisyss Sunsusfunnden Lazsunsy
Mameaw NAuLsziu e Medsemaingsensuastpememstuitouludanedan udwhmnadiudisy
namsUsziusunneLazamaUsiumsdudasoufisuduaaeiiviy Tnomshiazuuwimdnisdonasme i
fivanadundt uaz nniunsudpidufoyameimmsfinsaasunaniadald o vl ulsuazdsaldasdneiinue

'
o o =

AFTniaTaaNudSaunenIsainn1IsaUN YUyl

1) AM159AAIANEATIUANTINBNUMINTBYANISITLUALIBING AMLATIUANTHMINANUNINTBYATIBILALIEIANG

T
a

ffviasiuassilan uatszyuagiesaifinmnd Wehioya WisUsudsengnuneiduasosguamyssulian
figauaziinfisuduinasgiuanudanadyansessne

2) Fuanngrinsiioanlninds [§sumsUsuUsRuATuRDALATENINWUSIY | mbpnufifinhiipanngmrang
L3 NSINSIBAFNATTU LALATINTINEN5N58ID TAsUsuIsanseennngruneniiiamuauniasiulianssianogne
fpiiing

3) $DUATYDIRUA AT AN T HSUMSATIEDUIRLLATY: T1NASANTASI9USHINENTEEN NNEUA LLATNERTDT
A9 T9ADUINTIINE LAzHAINTIIg TpmuaumsTEssaa i IulUmutafnuaupIngmang

4) SruunismiamhpnumaiensuinsulasmsnEnfudUasamssaniiuiu: Tnsnihsnuniasgasad
ussgalaliniaenpuiinsinlasinsnansudannassiianiiaumng

5) afmfmﬁmﬂg‘jﬁfﬁmiﬁmmsamaaﬁmeﬁmsswLamm‘?\immmﬁu: Waliausans1aiaszianssan iawansuie
unnBurislundada ludanedauuaziusesmeuys

6) finsdsiaseAvassanluseneUseasunn 5 U Yagtulsamalnafilassnsdisaguaiwdsunsulnylay
19929519718 (National Health Examination Survey: NHES)®“ Fefiunsiag SNTUITEUVAISITUGD N15E1599
‘f‘i%ﬁmsmmaau%%amws'wmﬁLﬁaqﬁuLLazﬂﬁﬁmwaimmquaaummqﬂﬂ 5 3 feiunsdsasziuanssanty
FmpLfiaLingzaguamUszEy aansaysannsifulasensild waziannndasiuinnsasanuasefolunis
FudaanssianludaindauaslsemsulusieUssina wi National Health and Nutrition Examination Survey

(NHANES) Tuansgaiudn1“? %3a German Environmental Survey (GerEs) Ussimnaiaasuit

unasy (Conclusion)
sss1anuamsiafifinglnddhuazansnsawuldnasanalufinyszfudissnaduaswanaflsisasidaaauda
wanzaansin (U lukEaT s wazaansassneningnrennugatuiul uazansnsluuniassireayly
pmeamelutuld sy luanmwiiedsudifigamgiinazanuiufinzau nsaiingsremeannfusmsivuiiiouais
51180 TayalutsemameinynunsissuamdnpumeinmssateuiwuamssianUutaulguiiu Tagwo DEHP,
DINP, BBP DnOPuwaz DBP Tuduazansnsluiiuanafigaaudidu dudisianudiuingsgaues DEHP finsiawy
lwssufisudvUsamaluginiaeiby wuhgsnidgagainsenuludsamenmals 518915519 Wa15511a0
6 yiaLAuALIATTINEY T 1 1 3 WhusnAndaifinsieapuTienae LalsenuaTIsefinunssududaassan

J Chulabhorn Royal Acad. 2025; 7(1): 9-21 17



dngsnene TaunsaanuwaIualavivaeanssias DMP,
DEP, DiBP, DnBP, BBzP, DEHP, DiNP, DiDP a2 DBP
TutlaanzuaafnuaziAniugu AuNansENUAFIAIW
wuiaveli1a155186 HNETTUAILAISTINN YDA DY
[$vip mshpaumesgasfinneismssiandidosnina
Wunndn 4 viie Taewiy DINP DnOP DnPP w.az DBP
adlutayineioingdunay dufuisiauauuzbalouis
fiA157i1887191396 91 AI5UsEADUIUAIBUIATAITN
Agrsneunsyiull DEHP lundasdaurinnsiin asians
93851821 BUAFT5LAMHILINIRAIATUA NSEDANT
PuEelifuLszsl mawanipsfRnsanunsa
A5293 AR5 AR uNER T TuEaadauLay
Tusnemeuywed saufemsauasunsidasnannuagig
wsnyay Fesslumigegefildsufsvhlinanmdinues
Uswwumufwﬁﬁuazﬂi?uamwLn@eﬁamﬁﬁﬂaa@ﬁsma
Tsalsifnsn5nss (NCD) 1 TsaNgiEe 1w1m01u #anlse
fAna1nTNYeeEasluLinIuRaUnf suaewiain
Awfvrpeasiafinieluiulegniza1ssiias vty
anA1ld918 U N BINYIVIALAZAANISIENS WYIAS
Y191 Sunn g7 s sauriadun1sannsza LY
YAansIenIsunng fBndae

Acknowledgments
Tﬁsqms’ia‘?ﬂﬁuﬁfﬁ%ﬂnuq@mgumﬁﬁyLLaxu’S’mﬂiim
AFILANUANTINYLASHIR(AY) : NRCT5-RGJ63012-146

LDAFITDINDY

1. Carter William Dale. Defining “Phthalates.”
Environmental Health Perspectives. 2012;
120(11):a416-a416. doi:10.1289/ehp.1205763

2. Wang V, Zhu H, Kannan K. A Review of
Biomonitoring of Phthalate Exposures.
Toxics. 2019;7(2):21. Published 2019 Apr 5.
doi:10.3390/ toxics7020021

3. Environmental Protection Agency. Phthalates
Action Plan - U.S. Environmental Protection
Agency. https://www.epa.gov/sites/production/
files/2015-09/ documents/phthalates_
actionplan_revised_2012-03-14.pdf Accessed
April 23, 2024.

4. Lowell center for sustainable production.
Phthalates and their alternatives. WHO.
https://www.sustainableproduction.org/
downloads/Phthalate Alternatives-January
2011.pdf. Accessed April 23, 2024.

5. Ceresana Market Research Since 2002.
Plasticizers Market Report 2023. https://
ceresana.com/en/produkt/plasticizers-
market-report. Accessed February 1, 2024.

6. ﬂ‘smiﬂmuﬁgmamﬂiim.57£/f77'5:/‘”@7§]£1”uﬁ757£/@77y
Uy 5.1 AsUlseuanaInassy. 9a: https://
www.diw.go.th/webdiw/wp-content/uploads/
2023/08/Jan-Dec2022-1pdf. WinFufl 17 winzu
2567.

7. gudaNuduAAAIUAITIANTANTUAZ LD Y
FUATIYDIANTIVYINAINTAINMIINYIAY. 574
A1FI599A I ADAALA A TIAT. RNAINTD]
URNINYIAY. 91A: http://www.chemtrack.org/
statasp. Wa¥ui 17 wwnsu 2567.

8. Lunderberg DM, Kristensen K, Liu Y, et al.
Characterizing Airborne Phthalate
Concentrations and Dynamics in a Normally
Occupied Residence. Environ Sci Technol.
2019;53(13):7337-7346. doi:10.1021/acs.est.
9b02123

9. Bope A, Haines SR, Hegarty B, Weschler CJ,
Peccia J, Dannemiller KC. Degradation of
phthalate esters in floor dust at elevated
relative humidity. Environ Sci: Processes
Impacts. 2019;21(8):1268-1279. d0i:10.1039/
C9EM0O0050]

J Chulabhorn Royal Acad. 2025; 7(1): 9-21



10. U.S Environmental Protection Agency.
Biomonitoring, Phthalates. Am Child Environ.
U.S.EPA. 2017;3:1-19. https://www.epa.gov/
sites/ production /files/2017- 08/documents/
phthalates_updates_live_file_508_0.pdf.
Accessed March 20, 2024.

11, 25657 A3IW3, 5L DUNDY, DFITIN UAILEY.
HanTENULDIETs AR Il uTusAsd T
delsalifndnlsnsaluggeeny. 215575509775
T INEaY A TEL 2565;4(3);133-140

12. Promtes K, Kaewboonchoo O, Kawai T, et al.
Human exposure to phthalates from house
dust in Bangkok, Thailand. J/ Environ Sci
Health A Tox Hazard Subst Environ Eng.
2019;54(13):1269-1276. d0i:10.1080/10934529.
2019.1637207

13. Lee B, Yoon H, Lee B, Kim P, Moon HB, Kim V.
Occurrence of bisphenols and phthalates
in indoor dust collected from Korean homes.
Journal of Industrial and Engineering
Chemistry. 2021;99. doi:10.1016/j.jiec.2021.
03.051

14.STC. Thailand’s New Mandatory Safety
Standard for Toys =TIS 685 Part 1-2562
(2019)STC. https://www.stc.group/getfile/
index/action /images/slug/2022-16-Thailand-
new-mandatory-safety-standard-for-toys-tis-
685-part-1-2562-2019. Accessed March 20,
2024.

15. aanadafinyansoaulail vanagava1snuan iy
yoa/ valiwaradn. atufi 223. .1n: https;//
www.chaladsue.com/article/3232. o Tud
24 11818 2567.

16. 5915 1875109, AUAT Wrenee. A15UsELINAIY
B o9ADFUATWYDIANTNLAR TUYDILEUEMSULAR,
9755/755775/%75@5’;/%7. 2564; 26(1):545-560

17. 2505201 @5 laviy wnanassuasslunaiasin,
5AITASUINY IR U5A75. 2559;64(200):16-17

18. Lee |, Palmke C, Ringbeck B, et al. Urinary
Concentrations of Major Phthalate and
Alternative Plasticizer Metabolites in Children
of Thailand, Indonesia, and Saudi Arabia,
and Associated Risks. Environ Sci Technol.
2021;55(24):16526-16537. doi:10.1021/acs.
est.1c04716

19.

20.

Schwedler G, Rucic E, Lange R, et al. Phthalate
metabolites in urine of children and
adolescents in Germany. Human biomonitoring
results of the German Environmental Survey
GerES V, 2014-2017. Int J Hyg Environ Health.
2020;225:113444. doi:10.1016/].ijheh.2019.
113444

Silva MJ, Wong LY, Samandar E, Preau JL Jr,
Jia LT, Calafat AM. Exposure to di-2-ethylhexyl
terephthalate in the U.S. general population
from the 2015-2016 National Health and
Nutrition Examination Survey. Environ Int.
2019;123:141-147. doi:10.1016/j.envint.2018.
11.041

21. Sedtasiriphokin N, Supornsilchai V, Jantarat C,

22.

23.

24,

25.

26.

Nosoongnoen W. Phthalate exposure in
Thai children and adolescents. Asian
Biomedicine. 2017;11(4):343-352. doi:10.1515/
abm-2018-0006

Giuliani A, Zuccarini M, Cichelli A, Khan H,
Reale M. Critical Review on the Presence
of Phthalates in Food and Evidence of
Their Biological Impact. Int J Environ Res
Public Health. 2020;17(16):5655. Published
2020 Aug 5. doi:10.3390/ijerph17165655
Eales J, Bethel A, Galloway T, et al. Human
health impacts of exposure to phthalate
plasticizers: An overview of reviews. Environ
Int. 2022;158:106903. doi:10.1016/j.envint.
2021106903

Wang Y, Qian H. Phthalates and Their
Impacts on Human Health. Healthcare
(Basel). 2021;9(5):603. Published 2021 May
18. d0i:10.3390/healthcare 9050603
Hlisnikova H, PetroviCovéa I, Kolena B,
Sidlovska M, Sirotkin A Effects and Mechanisms
of Phthalates’ Action on Reproductive
Processes and Reproductive Health:
A Literature Review. /nt J Environ Res Public
Health. 2020;17(18):6811. Published 2020
Sep 18. doi:10.3390/ijerph17186811
Grindler NM, Vanderlinden L, Karthikraj R,
et al. Exposure to Phthalate, an Endocrine
Disrupting Chemical, Alters the First Trimester
Placental Methylome and Transcriptome
in Women. Sci Rep. 2018;8(1):6086. Published

J Chulabhorn Royal Acad. 2025; 7(1): 9-21

19



2018 Apr 17. doi:10.1038/s41598-018-24505-w

27.Vernet C, Pin |, Giorgis-Allemand L, et al.

28.

29.

30.

/n Utero Exposure to Select Phenols and
Phthalates and Respiratory Health in Five-Year-
Old Boys: A Prospective Study. Environ Health
Perspect. 2017;125(9):097006. Published
2017 Sep 8. doi:10.1289/EHP1015

Li HL, Song WW, Zhang ZF, et al. Phthalates
in dormitory and house dust of northern
Chinese cities: Occurrence, human exposure,
and risk assessment. Sci Total Environ. 2016;
565:496-502. doi:10.1016/j.scitoteny. 2016.
04.187

ﬂiaﬂiﬁmuﬁgmmwmiu 1SEMIRATENT NP MATIN
1509 ViyFneioingimsy wa. 2556 Asulses
BAEINATIN. A http://www.chemtrack.org/
statasp. WoSuf 17 wiwnsu 2567,
AAURSTIUNE AN NN DA NATIN. LT TF7Y
wandprTanaIATY UpA. 1136-2559 WuaHA
Hayp91%175.84D.917: https://service.tisigo.th/
fulltext/TIS_1136_ 2559.pdf. ia$ufi 18 wmyu
2567.

3L AITNTINEIDNTHG L. Z/ié’f?’/ﬁfﬂi&“%ﬁ'?\?ﬂ’]ﬁ’)iﬂééfﬂ

32.

33.

34.

35.

1599 Fosngiiulidudunaulunsuanniog
199 W.A. 2566. By, ann: https://cosmetic.
fda.moph.go.th/ interesting-law/category/
cosmetic-laws. a5uf 24 W 2567,
ASENTIWNGILE. @5AYsEMIATIASIATS AT
lungasauriiminus g luvioemainasunsan
TERINNUTENA. 917: https://www.dft.go.th/
th-th/NewslList/ News-DFT/Description-
News-DFT/Articleld/6332/05032558 \iipui
11 Wwsw 2567.
fnIATTIUNEAS iR a1nASIY. TaA MU
UASHIATEIUN 1T UAIYUZY TIPTS5, AUD.AA:
https;//wwwiisi.goth/data /regulate/regulation/
Japan /Japan_ Packaging pdf. Jiofud 11 wiwew
2567.

AININASTIUKARA U AFNATIY. BTUFDDA
AGARNIYTIAAYSUIUEISWIN AN TUE WA 19D
A ALazkEA ST lEams UG A, aup. 1A;
https://www.tisi.go.th/data /regulate/
regulation/Egypt/Egypt_Phthalate.pdf. Wia
Fufl 11 ey 2567,
sunANBUTuwAsUsTmMATNY. ATUATSAIE NS mAT
WysTUAaNDTITDAA NN TIAT 24

36.

wiln lurgasariasovaion. CTACA: https://
www.ctat.orth/ news-detail.aspx?c=1&n=4760.
Slotudl 11 wwsu 2567,

nauusEnaiuuingll. w1a551un155A T 01U
TasAUEINIAG DY, §UD. 910 https://www.
minebeamitsumi.com/corp/ company/
procurements /green/ icsFiles/afieldfile/
2023/08/03/std_em10507_9th_thai.pdf.
Jlotud 12 wweu 2567,

37. The Food Packaging Forum. FDA denies citizen

38.

39.

40.

petition to ban phthalates in food contact
materials. https://mwwfoodpackagingforum.org/
news/fda-denies-citizen-petition-to-ban-
phthalates-in-food-contact-materials Accessed
April 12, 2024.

anmeAIsALAsUszaing. ansduldans
Phthalates upsarn wglsy. 91 https://www.
ryt9.com/s/ryt9/265122. Wiiofufi 12 wwieu
2567.

SNUALATIIMSUAYEN. HARSBTINgEIATIY
ﬁ?ﬂ?m]”w%?amvmmmxgﬂ https://hazard.fda.
moph.go.th/media.php?id=4816529891872
03072/ Accessed April 24, 2024

OECD. Guidance on Key Considerations for
the Identification and Selection of Safer
Chemical Alternatives. OECD. https://www.
oecd.org/ [risk-management/guidance-on-
key-considerations-for-the-identification-
and-selection-of-safer-chemical-alternatives.
pdf. Accessed April 24, 2024

41 3ladnwel waers, anupdey lus1auns, A5 iWey

42.

AUF LA, ATUTELUTTVUVENI59AAITANS
f15995un WUsE B MelaEA15ATIINNATL.
375577559“19/531/1/&757552;51/.2562;13(3):284—302
Centers for Disease Control and Prevention.
About the National Health and Nutrition
Examination Survey. CDC. Available from:
https://www.cdc.gov/ nchs/nhanes/about_
nhanes.htm. Accessed: April 22, 2024]

J Chulabhorn Royal Acad. 2025; 7(1): 9-21

20



A1591994

Tned unazngiy, (nss@ AuRsEA159107, DIITT LAY,
YT NUNA, FUAYTH ASSAUNYAE INANAA Yapun&n.
Heymnstudouanssuanuazioiaunuusiaulousdmsy
Usznang. 2158157017151 TN 1AL 9Tl 2568; T(1):
9-21. https://he02. tci-thaijo.org/index.php/jcra/article/

view/269179

Laemun N,, Tantrakarnapa K, Kaewboonchoo O., Panuwet P,
Siriruttanapruk S., Boonyamalik P. Contamination of
Phthalates and Policy Recommendations for Thailand.
J Chulabhorn Royal Acad. 2025; 7(1): 9-21. https://he02.
tci-thaijo.org/ index.php /jcra/article/view/269179

Online Access

https://he02.tci-thaijo.org/index.php /jcra/article/view/
269179

.J Chulabhorn Royal Acad. 2025; 7(1): 9-21

21



The Journal of Chulabhorn Royal Academy

EURHED
elSSN : 3027-7418 (Online)

Research article

asAnmdidgyavinsfiudiunisihdashslsaludeninesasing
A study of local wisdom regarding therapeutics in Sisaket province

Minfign waslye?, ¥ia101 VOFVITAAZ,

WNEWS WSIUSUIUNAL, Tauan Andysans?

Tattiya Nakornchai?, Chanidapa Khorsukworakul?*,
Puttiporn Pitantananukul?, Jarinta Suppawatcharasarm?

"ARUEWILIAAIART UNITNY 1AL TIDA G AT

2INENALNWEIAAIANTDATTINANT S1¥TN 18915

1Faculty of Nursing Sisaket Rajabhat University

’Princess Agrarajakumari College of Nursing (PACN) Chulabhorn Royal Academy

*Corresponding author, e-mail: chanidapa.kho@cra.ac.th

Received: 7 May 2024; Revised: 31 January 2025; Accepted: 4 March 2025

UNAALD

wni: mslopitlyanvissduiumsshvmadendinaanasis fedinsshndemsnensifluniuilagnus
Nuthuiifidszaunselinssawanus Sagussaed: AnwssdanusiAsifugiidayanvissdudmamsiiiasaunisaly
wassrinaiazny 38nsEnmn: msisuBgaunw fitayamusiuiuluwedminaiazny S1uau 25 au 1aspdis
AlilunsidufsdnisuuazunamensdunweliBeinislaseasne tiviayalasnisduniueliBedn asdaunauous
dansamuazlifidusy finsnsitayalasliismsiwnsiidemuvuiienziaaunsellasiswmang nanisfne:
mﬁmmfﬁmﬁugﬁ‘i‘jagzywﬁmﬁu wuslALdn 6 ngu fail 1) Lma'qﬁmvmmmiua:msﬁumagﬁﬂgyiyﬂﬁaﬂﬁ'u 2)
idayanduayuinslumsiidasamlse wdwmunguainslé 12 agu 3) assavlsadaeisnisin 4) foaisugis
ﬂaﬂﬁjl,ﬁﬁ”umi%’ﬂmﬁ’wmaﬁuﬁm 5) LLmﬂfjﬁﬁ%%ﬂmmﬂﬂummﬁuﬁm war 6) Jaumuazglassaupen1sanyynan
DIRANUTFAUTUAA UNFTL: ms%”ﬂmiiﬂ‘[@y?ﬁgﬁﬂiyiyﬂﬁmﬁuﬁﬂLﬂuﬁﬁymLﬁmmﬂmﬁﬂmfﬂzjwm nataLAgeiny
Anlfasiiay wazldsuanunaivsiuainassawsinsndt sadunissnwinadeniimsaasanluasysannisiny
wnuAsshmade ndagianinzay

AeAgy : aifeyeunvioedin mstdalse quaw ayuling

Abstract

Background: The use of local wisdom is an alternative treatment with various methods, which is treated
with local resources by experienced folk healers. Objective: Study knowledge about local wisdom regarding
therapeutics in Sisaket province. Methods: Descriptive qualitative research, the informants were 25 traditional
doctors in Sisaket province. The research instrument were a researchers and Semi-structured in-depth
interview guideline. Data were collected through in-depth interviews, participant and non-participant
observation. Data were analyzed using a content analysis method with a non-theoretical situation analysis
approach.. Results: The knowledge of local wisdom regarding disease treatment can be categorized into
six groups: (1) Sources of knowledge and transmission of local wisdom, (2) Herbal wisdom in therapeutics
which were divided into 12 groups of symptoms, (4) Regulations for patients receiving treatment from folk
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healers, (5) Ethical practices of folk healers, and
(6) Challenges and obstacles in transferring knowledge
to the next generations. Conclusion: Therapeutics
with the local wisdom remains popular due to its
simplicity, minimal side effects, less expenses, and
less suffer from treatment. Therefore, it serves as
an alternative treatment that should be appropriately
integrated with modern medical practices.

Keywords: Local wisdom, Therapeutics, Health,
Herbals

Un#1 (Introduction)
msuasundasaanumsalgunwinlansananseny
finszuuuUiMsgunnluna1sif Insmnizn1sunssELIn
vaslsnfndagidla wu Tsafisiialsalalsun 2019
(COVID-19) Bl uansliifindeindndnvoanisunng
wudagulufiuauAsauAguLDIAITUTAISTIAIN
FunuAssnmTige uazsatnufennmslion usnani
anumanna lumsiindsinmsgunweaadugyasse
ddey Tnwluinfivuungensiinfessuuasisagy
9198991 A aa1unsaldvnaldaenaliUseyuiy
miﬁgﬁﬂagmwﬁmﬁuﬁmqumwmaﬁu lasnaduis
M3 TiaanAdasfuiitin fmusssu wazanuibauas
yupw samdedidunusiuaznainufseisyniinistien
ailelnd pednsaudelanialianuddaiunisuwng
dudunaznstiayuing ToouiuldiAanswannogied
UszAnnw Uanasdy [duinsgn uasldpgnaumnaung
dnsudszmalng asensreassaguiulyupdaasy
mshgifleyavinediuduayuing inlilumseuaguaiw
voeAninyluszUUUSNSANSITRIgUINDEeAnLine Tay
Faasulinsunndunuinidusumiewasszuniang
quawszAuYsunll WaliiAnnseuaguaniaanadas
Auvvsunuasgusukastlumadianiidudseyiou lay
LAHYNEFARSNAITTURRINITEUDVSATUFUNS WA
2559-2569 lefmuaumaiiudagawusasgund
uazasfuayunstigiieayanvisedulumsaaasugonin?
agelsAniy winsuwndunulingldsunisysennis
dngszuuguaiw wansAnmaudsednSnavaenisly
ayulwsuazuuUfiRvssmuniutuddiafinlunais
ot
Pagunsumsuunduuulneiaznisinngniauion
§dnfinlasesmsisasinashesdanusiazuinsdu
asuwngunulngududiunianinisuinstuaaiy
USMTANENTUFLLRNSTNATEAY pRaRAAdR e UUFUY
ypausiazAnd msfiuwngunningyszogilsameia

duasugunwdwaiunlfivszmsususaiinifenis
guagumaluiEsennsduasuguaiw nmstasiulsa
AN LLazmiﬁuvjamwﬁwLmeq‘ﬁ'mmzauﬁuﬁw
yaevinadin uananfisejasiulifimwauasdanug
drumsuwnguaningiiunuisuisaaiundngiu
\Fedszdnslumssnwmlsaiamediunsnssuuazdius
auulng BifanushiBafiouashlldeshegnsaaminzay
waziAnUszlumigegn?
msligifayaviesdinlumsquaguniwasviouliifiu
f9iRTinLarANUE puaeyNYL Fere i yuBua1NNTA
AUAFINHDBIRLDS A TUTEHUNUTIN aAANTRIRSTED
MSAUAFUATH anMslEin Lazrainafiss savisandum
AsAMINEILIaAATANS LT 99 U Tasanigly
Hufivinglnafinsiindeinsnemsuwndiiiadidn
FNTAATHLLAL ﬁwmﬁuﬂmuammmayufwsﬁwmuma
sruiafiumaaiyaU IR AL IR 1 AufThindnythm
QueLTa waiufiwadiisgs Jauduunamsweing
sesumAfiBadansliayulnslunssnwilen pgalsh
audellfodndaludiuinasgiutasnangiudelsedng
9IMs5AM 1psnnnuafiuuilinsidasnulse
Tudaguduiuinn Wi ASassy furmaun waz
nupRumduduggeioddvszaunsallinissnwiun
219114 wel [ IF i un1sfnausuAugA1uaIswNng
wnuinensanstipayuinsudogiele Waadsunis
f1UNBAAINUTUINAVTTWY THUALINNATAABIHIN
UszaumselupInuBuiY Sauvia i lFruAsEUINANS
ATI9EDVITANTINHIIUANLAUNTDYNFDIAIUNANANT
srwlsandnli deiudedemudniiuanadeiissdnednm
pifayavinednlunsiidasawlsaiedn Warhay
wihlaAgafuisassaw anusBefounansliayulng
LALLM SaNENRasAaNNSHAuguIn Teazte
duafuliiAnnsysannsmsunndiutiiuiging szu
quawasiolna (fpghefitszansnmuasdadysse
ingiszasd (Objective)
WWaFnwDedaNNS AL AUnRT

o

NYIDIAUAIUANT

@

URshElsalusnInASaLLnY

35n1sfnwn (Method)

ﬂﬁ%ﬁ%%ﬁﬁlﬂumﬁ%Lﬁmmm‘w (Descriptive
qualitative research) Lﬁaﬁﬂmgﬁiﬂsysywﬁmﬁuﬁm
A15UTRsAENlsA SHIAASHELAY SEHITLADUNATIAL
89 Auggu w.e. 2565 Tagnsduniwellisdn (In-depth
interview) hazAsauARLUUTaINsIN LAz (UTdu5u
(Participant and non-participant observation)
Aflunsivusad

J Chulabhorn Royal Acad. 2025; 7(1): 22-32

23



Uszynsuazngueipeg

Uszinnsine An nuafiniu weseminesany
TagnNsARLEBALULLIRNIZIA1Za (Purposive sampling)
Nz denUssa)tu 1aednInnNaIssagUIwnda
asazins vifsununduriursedinnuas1sagy
g1unoluugs waza1nidnssneBeuwuugnly (Snowball
sampling) amuLneurinsaaLin (Inclusion criteria) (@A
1) fvszauniselguaguaiwnsasnulsadiugiileyen
VYinediu pehetioy 10 1) 2) Lﬂuﬁyamé”wmqmu wazidiay
SUMSshwagesaing uay 3) atfaslaLinsinisy el
As@Anean (Exclusion criteria) (@A ;jﬁfaimmsmﬁﬁ'w
AsFuAwalTedn (6

wspeiiafitilunisise

winefinluns39y Usesnauday wianenisduniwel
\BeBnATlAsea9s (Semi-structured in-depth interview

@

guideline) ?fﬂﬁjﬁ%fﬁ nTuTafiUsEudaus L
6 1ip lduA 1) idaanviasdufiviusihunlslunseua
guandinglstine (ayulws/ABnssy) washunidAvlasthe
2) ﬁwuﬁ%%ms/ﬁumaumsﬂﬁﬂﬁiumsﬁwgﬁi’j@a;]ﬁmé‘iu
inlilumsguaguamegnsls (umounssnm nmsne9
S19ANL/ATIDBU 9 BMsUTeAEMSUFUR/AM5IALTAI
FaUeE Tavu Fuus) 3) Tnuiitensiamupan1snE
aeals 4) pfifleyanvipsdnfivimsiunls viuldsuanug
%50 (HsUN1SFUNAN1RE1els 5) Mudiad1da/wuIanig
msﬂg‘jﬂ’ﬁ%%aﬁm5aaimfs°iumsfﬂumaﬁuﬁ’m 6) vnd
Haulafunanimianugannriig azduuiniensugos
aehsls TaruMsaTRapUANLAsaBaion (Content
validity) uazanuaaaAdpewasAInuiuingUseacd
15799y (Item-Objective Congruence: 10C) T@mjﬂw
A 3 YU A1ANuaBAAdDwaY |OC ayluyae 0.78
- 1.00 waziaipafiafililumsdunnuuuiidiusiuds
Frinisy 4 au TasmsdunseliBedannass azliinisy
4 AusniuduMselilarsndunauuuidmsiu dgte
198 2 andudiuAna wuazidys

AstAvsIusliya

L dszanunuuazvimidedavaayaeiivipyaain
SIANUSISITUFUINTAAS ALY Seugsin d§11in
NUFIFITUFVDNAD LAZDIANTUTMITEINFIUA 5 f1ua

2. nseifiss o lunsdouUnsaliniu wasviiisy
nuputL fduerinsuduinfnlasems madufiingiy
azfadu L adunwalnsyaaa St UL
I§suiayaannisunnde fidueztszauginajiuie
uIelAnsIuLazdndun1wel

3. syrdnemsauneel avufinFusnannanlue

o

Funwal Tmyﬁ;ﬁﬁﬂﬁﬂ 4 auhyfuduneailazanuying

152ADUANTIATIZA MU valagldnalszane 45-90
UEIDT1Y

4. MsRUAAYTEARUANTIFY ALHNA1T 2 SULUY
luA msdanaiuuiiaiusiu (Participant observation)
Tnefisuudetufianiindunaudailedagluiudifiviians
shwnviedu hsuRenssumsiAusayuingnhsssund
ATEUIUNTIALAG B AU AN INTA S U wag
mMsdane LU Bifiaiusiu (Non-participant observation)
Aipiindunanszuiunsshasisdipayulns ans
UsznpuNSATH arnsith teg (i Uunsnugenssns
Femsdanausiazasiasliinadszana 2- 6 Hilus (o
ASEUINASALENFYUINTIASTTUTR AsUgIEILesiia
LaTNSNSTUUINDENITIAT L)

5. e sdumueiuazaang v [faguussifiuaday
LLazﬂa@wnJLﬁamswaaummgﬂﬁawmﬁaaﬂawqﬂ’h”u
mintiayadeliasudin agvinsiaduniselazdaung
WWinaunadiipyaazdus (Data saturation)

AsATIIFDUULALILATIEARTDYA

FI9EATIADUTDURRUAANANTATIRFRULUUAINL
(Data triangulation) [duA 1) van lasfvdayanais
ASLLAZIIATLARFATeTY 2) @a1uft ¥insiAvusiusan
foyaudazassluanuiunnd1edu TasiAviioyaana
#ausua 3) yrra AIRFRUTRYaTildaIANSIAUSITIM
TayaaninITY 4 AN SIAUATINERLLALIATIZATDYA

mMsiaszAiayalunuiseiiliismsiesiilam
(Content Analysis) Taansitaszimansaliuulsise
nau Faduisansiensiioyaiiganiwiigisl
AINsATILUALETIAnduTDYaMNLSIAUNRS DR T BTT
ANBMTAAIYANS mﬂﬁugﬁﬂfﬁﬁwmiajﬁLLazﬂmmma
wipuTmTIaADUANNg N DIDTDyalan A IRTinya
A51989U (Member Checking) Tagaudulananisiay

v o >

diveiwudifayaNanaALATIaUANNYAFDILDY

> a

finyaBnase mafifayaligndpsazduiiumsudluioys
At WpiRNANTaADuDINaMSAnW

23u555UATITe NN B

M998 lASUN93UTR9a5EsTTUA I TuuyEd 910
AMEATIUANTAFSTTUNTITE TuLeT uninendusudy)
AsazLne a9iufl 19 unsiAu 2565 1avfi HE 642006
AvnYanSuaeinya Tapduasinguszasduazay
aziBuatumpumsiiuiayaliglifayansy wastigH
fayaaunulupnmsBuyaumMsingInlasInsiyauLLD
szndnmsiivtiayadlitoyasmunsaufiasniauanauda

nnlassmsidnananailaydiinansznule g

fifthe3ds 2 eughetufinawuandoafisfidutioya
J Chulabhorn Royal Acad. 2025; 7(1): 22-32

24



wan1sA@ne (Result)

msAnuiifingUszaed e Fnmasdanusifsfugitlyavissdudunmstitnsnulsn Sminesaziny Tauwiy
mméwﬁfgnmmﬁmmiﬁ'ﬁummmﬂmiwygw f’fqﬁuwmw?umsdqLﬁ%ﬂJqﬂm‘wLﬁﬁ’i’mussmLLazmSLwaﬁmﬂLﬁaﬂTu
syuguNniaguy

fayavaluuasdlitioya

Qﬁﬁsl,ﬁuﬁmﬂaﬁy’wm 5 ¢NUA ;ﬁﬁﬁmﬂaﬁ’wm 25 AR WWABY 19 AN (76%) inane)e 6 A (24%) Usenauiy 6
ABATTU 1 Au Hileman 2 A uaznupiuliiu 22 au daulnajoiysendne 54-83 U Ussauasalmssnmsiannad 15 T
Bsasshelfayulinsagiafies Smau 11 an Wayulnssudunswh Suau 8 Al wazshulaynsusznauisnssy
saufulgmauazayuing 1 6 A

a15199 1 fagaviUnusiiuiiu Sminrsazinw

ﬁagaﬁ"'ﬂﬂ UM (AK) | oAz (%)
1. wwe (Gender)

- IWAYIY 19 76%
- LWANEYS 6 24%
2. 918 (Age)

-<54 7 1 4%
-54-60 1 ) 20%
-61-70 1 8 32%
-71-80 T 7 28%
-311An71 80 T 4 16%
3. Yszaunsainssnun (Experience)

-15-201 ) 20%
-21-30 1 8 32%
-31-40 1 7 28%
-11AAN 40 7 5 20%
4. 35m 550w (Methods of Treatment)

- Wayulnsiipengnafiyn 11 44%
- MWayulwssaudumsih 8 32%
- M5UsEARURBATTUTINAVAI A LATAYLING 6 24%
5. m’mu‘?'ﬂ'amsy (Areas of Expertise)

- msshmlsavily 9 36%
- M35 lsaRani 5 20%
- M35 ITANINLANDINNSG 4 16%
- ﬂ'ﬁ%’ﬂwﬂmﬂﬁmLf'zal,l,a:ﬂi:@ﬂ 4 16%
- ANFINVIALNENTTULAZANTLN 3 12%

J Chulabhorn Royal Acad. 2025; 7(1): 22-32 25



]
[ ay v o

mﬁmwfl,ﬁmﬂunuﬁmm'lﬁmﬁumumsmﬁﬂ‘[sn

Y] (e
Y

AstTesnelsaRun i vined nluaanda

e o o
'

Asazine Wupedanusidsauuazaiananangugqy

PPN

TeufdnwLaNIzNanAAd A U3 R TAM TRINSTTU way

>
e

FANNLINRDUYDIYNYH DeAANUST (iR pewaliTuns

U
< '

Fawlsa weidvasriauiivanusuwussznIeuywdfy
555U A UazANNT aeFaT eyl lagaansasagy
padAnugndnldded

AnBMrYDIRIAANNg Hun1sRunananngugu
TagaunaanIuAsEnU{UR n1sdans wazn1siasy
NAVsTNYgERseranfinu iy sedanuFnina)
innansiERsayulsfino luvinedu feflasswaaianiz
TuA53AEITSARIN 6 ANSSARINFLREIUALAMILTD LA
AEn55U nUAANTILIZIAANTIT RS UATR AILIALS
91ndszaunsalnssAIase Assam ey uinsnie
FngAufimigluyineiu vnliUsspuaansaiifsldns
uazllfunuan pedanusndadiunisiidalse aud
mstfayuinstunisiidalse asshuidisaisid ans
UYsenpUNSATIU NsALAFUAINAINIETIR AsDlaedin
TsadayuIns LAz IMSA LTI LAZA1SANUNDADIA
ANusla1susULazaauLULLInFDnTuATAUASY
LazyUDN A1FAATRTANANUS IUTULLUAIT U WA
MsEENDAELRENTTUIRDUNEAAILS

F3duldTienzAuazutafianssdanudifpady
Qitleyaywinsdin 19u 6 ngu deil

1. unaefinnuasanufuaznisiunaagiitlyan
Yinehiu

nuafiu gl FunanaedanudanusTny s
(Fwd Wa il U 81 o1 w1 nioanAlna)uasiliiaedin
HpefisuAsaINAaNEgaNsa Hupen nEonuaNuUTL
fAfifo1Fys Tagunasfinnyasanusiazgiaanvio i
vaanupHurm aansaagUlddl

11 mserenananusaeluasauass lanue
Autmdmnalld5uaedanugan UsIHYTY LU Wo
wi 9 81 A1 21y Fedudfidunumddalunsaionen
AnuFuayuingazssawlse msiseusiAniuan
msFunnauazllnUffdeusduda auaseteaunsasii
Witiesld wu nsdinuafiutuaunisfifiony 34 7 14
fayainauieeldsunsaisnanu1nnglagld lUify
ayulns Funauaziusisnssnuangeiaussadn
quanansadgasmssamdgayuinsuazisulfnnssam
ﬁy’uwi@mmmiﬂﬁt,ﬁm 10 T nupiushuuauldsunms
funaadurieruasasEa Wi mMsiuruee nuah
N3 NEATTH
1.2 mMsSpuganndszaunnsalase nupH UL

NANYAUWAINIANNS LA ABEIINAITIABINUIBAT

warATHULAARAYDIANS TN INTHTDIEN1TTAWI6e 9
MAnUdgaseInsaisnssamialinad azlin1siiun
Ysulfuaziasn lfmunzau fuan wnndaupeyinais
finmsnaapsliayulnssiiacig q Wosnwlsauasiufin
naduS i LundanusdIud TanusRuriuaunile
Gkl LﬁmﬁmmaqfsjLﬂyﬁﬂamilﬁmﬂwﬁﬂm% 9 18y
aufiegnanaueshuiihilsrennsurinfaguiling
fiauuush Bilsnmndunusiiuthuaunils e luwonua
ANFINA1Y gAaNIALRSUASSAMIFIBEaLUINTIUNIB
ndnnduauasiasnsluismesnmnuuiuiou 9
wmgruaiuTuaudinaLazldaunuFouSIAYIAY
p1ayuinsnateyiia ‘wﬁﬁmﬂﬁumufﬁﬁﬂmmiﬁﬁﬂ&ha
W tunnsldayulinsnassianaasesne tugiae
findnuAugnanauesauldnad Lasfinnsusntnes
Unauaupiuiisdnsasaulungtulugiusnua iy
Thudneu daunusiutiusneuildvnssawmanslse
111AIT 20 T augdnayuinsnarnnaipuavidanty
gasaNuinsILTinuD RIS eY 9 azfiuldainaye
Tufiniaulnejfivanléfisug 1umsdyusuiingasen
suulnsdpansfioynsrsaiuinues ewnslsa fgase
wawgasifiosanaueedunui fihuneeuligassnd
auLpesn [ udr01mslidtu aupsdelsugaseilay
sy iwsunesint Wasnudnadindrdaldangns
sriulisnasuialilunmssnmasidalusndas

13 maisouganrupiiutiig nusiuriuuieay
syugmanupiuTuniadfianuslugusnibildiduana
Asina é?’fﬂmiﬁﬁug”t,muﬁﬁﬂLﬁ@quWﬂmawmauTaéauﬁa
nsaldsumsdadanannuaiusmuimiuddunanannug
wazfimsufananuiaziiifisnssuii asun1siunan
ANus lagdasufuRmuiiaruiaziuiiidianie a4
nupRuugming Wisyadn ffAauladnwui s
anuslsAmfihedaumnntisyanaluiuiladides
wazaniufiiielng FepupduRarsnananusly ue
LI TANENDAANNST AN Bzl AT A9ZISEATY
“‘a101a9m1)99” nansFensasulagrupiutusguy
SpuiuuL Tﬁ;ﬁ‘umiﬁhwa@azjﬁuﬁmﬁy’uéw LAIYIND
Hurhufisauthnalidos 4 WEsumsaemandlaits
warand13sanssawiu 1 1as duiu fSuansaiumen
suneFelidszauanudisalumssuaenanimanug
ifigsdmsipafianansaandiuazin g ldase vilsd
FuunueRuTulinig

L4 A1911Us N3 0LanasA s uNNng waung
nupAUTuIAUS19BIANLN drsanuinsTuTn
#EoRuATMemanATufinAsIRuATSATsA Feiinns
AnufdEuazneaandliasudisliidnanudumey azdiu
T&arnnuai uimdaunis Idids o afiauld

J Chulabhorn Royal Acad. 2025; 7(1): 22-32

26



va o =3

panin R Asuifiuinauesdnfinismssnwmausiis ds
fianuinisfs nuaiutiuueauiisisfisuuinndi
10 wuviaaadn q [Wandedisuaulne) feiveiunau
MsUsenaURSATTUlUaniegmsayulngeie o

1.5 A8AssuuazAuLl anema nidean
nupRuthuluRuAfianuBanToeiy ASnssu Anuds
VNIAENT waslaAIERS A155ABIAIY AIAT DIAN LAY
mswh s lBshufuauuing TapiBenamunsarianseansnm
UDIAIFIAWN mmg”l,ﬁ'mﬁuﬂﬁﬂﬁmﬂ’ﬂfﬁé‘”mmwszmﬂi
npmermau lugusu

16 msuaniasuanuiszninmusiiuthy fans
u,aﬂLﬂ?iyummg”u,az‘ﬂizaumsgﬁﬁ’umumiwuﬂmaz
mstszyn sy Deesinsuanasuanuiiniuly
MsTINAFUIBMNaRLTUTEF UM DANE DS LAD

2. piifeyenduasuinslunstdashuilsa wisanu

AauDIASIA 12 ngu fail

2.1 agupinnsnieseuuRonids dansldayulng
vieluuuaauazaAwi fegUiUsAn 21 Lazeny
TApAITSABINGUDIATUDNISATTUURINTN [diA nain
\nAew Wuzdathwn WuaRaNdmEash s muFaas
u,maw%a%mﬂugﬂﬂaau%’uﬁsxmu TsmSau WA
#ad1 W ganseu A1swg ttne) 111ioy wasAUR e
wdnlim Aud aufs Wluwguanauménlim #io
FINNILDY TIANYIUNG LALATEANTATANG 9 NUNEN
A unaldoy unawwoe WWALaDNDe ANt Tunzd
Tuazuuedu wazansdudiaziBoanauiiiuy wastl 1na
sppm i uinus e

2.2 NGUDINSLDMADALRDA Falauazmsiraliau
suwpumsinwweslifoyafiniiondu fe ansliayuins
FUUsEMU T@ﬂﬁmgufwsmﬁmLLazﬁmﬁaummﬁuaz 2
e 1 1B aedpifliauiasnunlsafiAsfuialauay
mstnadeulafio wu Wwiun wanlW Sadupnndid
asliayuinsan wi ludun nialdayulnsusis iy
FUSNAU N ANUDY Wey1gdien Tunsieseue dapene
mstdayulnslunmsiidalse (Fun armsiadsudsse
anudulafngs W na Anusuuaznaglduda Tsa
#ala Wluthunaaduuasdunauind siutuss 2 ade
uazlsaduidansiu wan i Sae waziAuuznL s f

2.3 Agu9IN1SBNTEUUMILAUNnIele SULUY
mashmimiianfuuaeiiioyade Mayulnafialuyan
#EDUAY TnpRaNINRmMSa L nautn Fursafutaw 9
W uzowas niaayulwsnidn W auslnaduiini
fipgremsidayuinssam (Fud o1n1sle Muzibanag
uishaunsenzdoTugatiniwuauiula o1msiduns
waziauns Wanpnendaiid Aundaduingdn uaz
omslil o oy melaiFoeds TsauBauTusiiiuin

LNIUUDY ¢ LDUFL

2.4 AFUDINITUDITEUUMUAUDINS (Fud 1sa
ASZWIEDINIS N5A Matiau Yipwyn viowda viowdle d10d
SaLau o1nsaBn Sadarmangnin astdayuinsly
mssnthee 1w Tsansumnzenms Tuiiudu viiuese
wazayuwsnaeiladausihwasihiadu nsalnadou
wWinlnefuazmisnUamupuanausify vioyn lgn
sapAnsaald m1n29 uazTAuAugMduiifu Yiaeda
viowile lsamiiaulan uasein Lwazle waza ldoniLau
T51nFDe WANNTTN WATLANYLLAY

2.5 ngunMsuasszusinnsvin [Aun Tsawmau
suuunsshunfmfisuiuueeiiayadeisnsiniuy
indanngauinmstimyuinssiuuasiniuas 2 asa 1 Hu
Apiflpemuenns uarmsidanlianulwsnainnaissiie
Afansiasuiu Taldusunauv o fu diuanuuansig
vpsgUuuuAssnmalAioya (fud gasilslumssnm
fail grsfl 1 uAnduau uALFUAn TIALDN LazTIAAIAN
gAsT 2 SINQUAYD SIANNNAD SIANIATI SIARANDY
warsndua Teuidnnligaslagasnis dunazusiiu
az 2 A9 aansaryaLiianInsATuuazAd AN
Fndu LLazgmﬁ 3 AUANAN a1 lnUsY (570 HA ADA)
waz e e (A 510 Aon) Ianpainayulnsliuia
wdshludu 30 1 udiduiuaz 2 a5a i 1w dpifias
15 T

2.6 ﬂajmmmiﬁaﬁﬂé’mL‘f&@LLazmz@ﬂ sULUY
AsshfniiouduesdHioya (HuA 35ms5nwde
winastayuinsdupunsomstituadszaniinanams
Urauaziunndiuianaznszan uazinsliayulng
napyiiasindn fogensliayuinslunssameonnis
mﬁﬂéwmﬁauazﬂiz@ﬂ wiu arnsiiadawaziing ity
uzu1n Tudule uazsinwinthdudu 91nstanied Uaa
sy Wity ezlad uasionznge mmsianduiia
TH5nanet 51A52AADY UATHINMLILY LAZIND LSS
510 il Le3pwAY kazs1nYuy

2.7 nguenmsuasszuumadniaaz lfud i
Tumaduilaaniz Tsala sUnouAsSAmTimdioudu A
F5AnssninmsITayunsduAL R ad1esTUUMaLAY
Yaanzuariuia msliayulusnapsiasauiu Fediu
Ineylimyuinsnannanssiialudsinaui 9 du layaia
W@SuAIpaTEAaIRLYTEANEAINANTSAY dI1AN
uanssuegUuuUNsShw TduA Agudiiunstiayulng
Wt 1wy nenane AIAVULTALALIIANEAZADAIY
fudsAnsnuhludasn: Taeliihsnayulnsdieszoy
nasflnge aguiiiunssasuiugasen &l s15am
AANATINADANALALANTAN LATEIA1991ALANANAN
Taauazeausi Wnilasfumsiiniiagh nquilliayulns

J Chulabhorn Royal Acad. 2025; 7(1): 22-32

27



'
=

naAna1y Lu snraal Al wazdiunieine dud
Apiipansnwiuazilosiuiingolsaln uazngufisin
mssnwilunszmnsilaanis Tapldayulnsorgunn Afl
NBLS L WALAIALAZSINLIULEY
2.8 AguDIAITNINgRM AT wAzUIZ Y (A A
A TE MIRLINNAINTA1YEIRADA ANLEDANSIAADA
2puAgALTing $187 (Uszdnduanlanga) [iviuses
AnY1Y sz liUnd gnu1n wasuagandau gUuuy
AssamfimflauduneeTwiioya daulnajiunisly
agufwsﬁuﬁwﬁmuazwuwamﬁw Lﬁamﬂmmmmazﬁuvj
anwusindenann Msliayulnsnarssiiasandu deius
Taynlwsnarpyfialuydunaii 9 du uazidsnliges
fanegAunnnns wu iWuiuy $asienunn nioteld
uagning fangrenstdayuinslunissnw wu ans
Ranszys Wsnayuing 6 vl wu nandsd nunndpaas
wazweun W W utuNInsen WuAndafy s1duedu
LAZIIAREIIAT AALEDANAIAADA THLLALLLA LANADLEN
waziinrapandy reungniing MuAniaiuasduuzing
fgnen Msanwegiien wazungangay TiuumAcLs
UNIHR wariusnuagn
2.9 agua1nsid 35n155hwn Aadinlne) iy
msliayulnsduda dunaushau nsautienuiioan (i
ussimanmsiunsaduannlsall msliayulnsnaysie
i e liluuSunaumn « fu Lﬁugmﬁmm:amﬁumms
fiapeens iRy uing wu
1) a5y Wsnasdlan singunl wAngunl
LANABALAN 1AV AUIANIEIN ADAIILAN RN
Uszauniy weiiawman nsevioufu Ununising) free
2) lfopndu IHFunsuae Junsan Sunsnay
Aunsia nnuioy dula Funsuas Funden Sunsnau
51081119 nouded AsEANFaN InTaAUTe Auruen
AUNZLA LAZNDUYZLA FULASDINU LAFDAULER T1NANIDN
wANWE W wazsinTndonn
3) fopnihu Taenuzgu wWipnugruau wisn
uarnuzintih sIAnaEnan ApALNE ARy wAu
wihtney
4) lnensn Bgnsla WuAuwaN W w3aRuLDR
0TATYY LATERIINFL WANSH SINAUIDY LLABLLANLLYS
wAk1gen Wanuru wazwaulan nialisianuiioy
1AREINY NREFed NTEANRIAN NTTANLSI ATEAANN
ATEAATINAT ATEANYNEDN FUNTUAY FUNSHBU JulA
FUNTAN 91519 bazugg
5) Ui Waafswe Wanld nseanilun nszands
nszandn anla gnte wazanfiu
2.10 AgupIMsnETABLazdAddNy UL
msshmimilouiuanlralayuwsuoudumssuanay

P95 DU DNING HEDLALIANAA LR DD DAY
fangrensliayulng wu azvude Idsndaeiiuae
azifanulaiusILRE 9fin Tiaanwenan nouuas
AZINTILLAN HIDTINFNA TINFDINT TINUILLAILLAY LUAR
wanAwAe Weunaumdfutazmusnadiibulug §in
AZUNUA A ‘Um@ﬂ‘ﬁ'u wazhuasERIfasoy WEyauas
SuUsEmUAUREINHLRENT Y ssRBaInEnzi LA
gngimah Wlusedafuaansasuifu
211 AguRINNTUDILTANEISS gﬁJLLuumﬁﬂmﬁﬂ

anuaduaFeiunpanusumdadaulnaliayulns
nansyfiaufumuisunmnfinshvunsdazsuan
WU wzSeRnIls uzSed i wazuziSelan 35nsimsuu
auulng @n Ay Wy n3o vaayulnsisliaunie
WoAUNA waztdunssawAnine Tualiianfuen
agufwsaﬂw&iaLﬂawuﬂ’hmms%ﬁﬁuﬁam?wuaﬂ
A9 LU

1) uziSeRIne LIS UAUY §AsANTIN®N s
1) WuzarhnnausihhuursstiUady 2) Wuzdsrh
W rannnzn Weedsewn Wealddusiuiumung

2) uziSeanld uziSedy agldunayulng 2 ya
TéuA yad 1 ondagiu T8uA duifisanansdu duunansh
AUFURANY FUNSA FUTULIUR LATDFUND LarTunDg
WL yadi 2 nshwawnzlse [HuA dosih wandasin
Houmf PIIARUIH SUWTELA ATaE

3) uziSetan Zﬁm%aﬁmmﬂﬁuﬁﬁm

4) nz89y uzSeransimine azliushm
2 ya fp pyaLan [ALA weyr W auds anla ande anld
yauas nifaunte galy uaziyalne) Asshwazlten
yaLEnADL WafUinusudisuun FAaslisunssnw
frwuyalnajdaly asanauyalnadnstiayulns
Fuamann waziliumpunsimsousigendudou nus
Alinssnudeildlhtiayagnsen

212 nguentngesie Ususne thgslafie tazngu

21M55u 9 [duA Tselafinens lsps1dadily 911159570
warlafie wiumstiauynsfieUsuaunasinuaziis
AMsraigulafie 1w d1ewas {19nEng Lazdunsnou
AslifayulnsmIue1n1s Tensdu du nSounnaiy
Snwauznslsa wasduuINIeAIssABILUUADL ped
slnajuusthisudsemundalfayuiwsiludseauan
91M59sATU Faghamsiayulnsiunssnm wu

1) lsalaFeasuazsnaadiily WWaewns dhemfng
LAZIUNTHDU

2) TSANLLANLLALAND ALED LHIUNLVIUTANSA
LANLAZIINFDIN

3) lsagain snt1lng s1nudiu wazidon
Uanlramnuis

J Chulabhorn Royal Acad. 2025; 7(1): 22-32

28



4) FUSTNWMUWALTDN IEFUENENA
5) duwan® suw1a WWmantdey Tmanlna

@

LasLlANad

3. mssawlsadaziBnisida (dud nszgpninain
9URWe 3ain ANy wHa W ngd igouain unasdnd
Aneiny NsLhazdlidnwalzaay ¢ Au A 1Whiuay 1-2 a%q
W18 ADNSUUTENRIMS dnsvinsuudmIanlsenay
asidnsalfnayulnsmshmsindag 1y nsegasin
Muzlinindatiay dnnusn T nszifiuy 1a3pADA1 d9u
Asisawgata Ay wnalWing sihdauain uaz
wuasdaidasoy dnazihdipuudaaisiudunisiing
wazduualunish

4. fipmasyfiituasdiinsunissnmnAunus Nt

woudu 2 fandn (SuA favu waslipasUfodis
SAWNIYLLE TaRNaIuTra) 9z dunsAINsUYsENIU
2MsUepEN FeiatlunmsuaashlEshwilsa laime
win (1 (A A vow gy wud ¢ 11 ezlas Tulsedn &
pmsnsinane wnd 1ef Aafifinuinen W saauly
WAnpe f1ds Tsagatarueanantiiu ws1ziadndnd
AUNNEDYINYTIG axvhlvlsagnatulime duipadsufu
Winsnwmmsud sl Uvinsdasans Tagasin
Fevpsnupulynue (FuA aonll figu i Asueeiug
5 {us 8 p19iliAsasfiu niarn LLazﬁ"Jaa‘T&Jﬂ?mau%ﬁﬂazﬂi
Aunus niaAnuwalauaedtiy

5. uwlfiiaGafonaensidunuaiuiinu

nupNutunnAuiindnUF AT Rofiuansreiuly
Feuviaiiu 2 Ussidu [8un faviu wammdnufia favu
Wi FusudsEnuemsueegne sada g van dh A wns
Tinfin neanndas wan § Anuws g9 Mafuinuasiu
fuaumy Fuduanauay Fufnypandsnnfisy
Fuiduanaldvouiiuazanaindi suviinssnwly
Funsy wariuiteuFsiinlung i dundnufifes
Wundnlunsifvayulng waznsunng wi A5l
syulns dpfiRSugnayulns doufvgini uazealfiy
21 ludunse Muauruindupvaaiue doeiniag
nATu Ineius 5 Jus doviiafa [ingnRalivlas

6. Jayn1uazgUassAnINIsa1uNDADIAAINS
FAUTUAAY
U Q

AsapnandANusAunIstidalsalindayn
wazaUassanalsyszns [hud 1aanuaulawazaIy
siofinlunsdunanasdaiug vansUuiinuaznsdn
Wiudaya vamsatduayuaInaasgiazaaiunsinm
UIAIIATTIRLALARNFIUNINYIAEAS Teanunsaasy

PunuavaUassAaINISaNENDABIARINNS T ANTUNAAT
D 4 dszidu [fud

1) Lifigsunsdunan Lﬁaﬁmﬂgﬂwmufﬁﬁmmi
Funoamsizdanugepinlunsmuazinisuayuing
Lifinasyuininsumsiunaaiiseanndswinnuszd
nAdu (dpensBafiandnufufnsadorusiie ganay
wungedng ey Adu vrsauboiiulunssamam
Pagiiuannnd wazswndiianudidusasdiisnsshw
wuLABnsa (Y

2) AsTUINASEUNDARNARNNSTITE A viDvhiu
fiannugeenn 1 §FumsFunaadasilemuaiuiiuaau
Taunsuanian tas ldnasniasinald illdaunse
anduazin(Uigldag1egndas §sun1sfunannaivau
Felidsrauanuadnsalumsdunan

3) nupiurulddssnsaenananuiinug
naq asnndedisaunoaudinuiesazdoudaiin
FurinFadnazaenananusifianuadndenfoiinud
i

4) maﬁuﬁmmmuﬁmmLﬁ'adwaﬂém’miﬁm

i
i

TfeyavipedufinuiiluSouialiauyunswduniea
susavi A A anus i [Uaseseldng odne lu
purAnld Fedenenasunupsdausiauiilasldyeoy

fenoaliyaraduunnnganaufinuaesiinedas

2AUs1ema (Discussion)

AMsAnvIATIi NI undefiunaspadanuduaz
AsFuneagfiflayavisedu drulnajldsunisaisnan
ANNINVITHYTY NUDEN RuDRLTLTTTD 1 Fee nEaATLEN
sumsausAUaNU TSR o U TagaaTunEAmans
LAZEIS1TELFUIINIA upnnfiSanudnfinnsdnuidas
AULDNANRINTDHIDEANTIFN ) FDAARDIAUAITANWIUDY
ARG Loegly Wazians uedl? tayunn findgsiugs
LALASUNTST WAAT LazAede! ﬁwu’jwmsﬁuwammmﬁ
\Aenfuanming 11 2 dnwese Fip HsumMsaemaaanymAna
Tuasaua$h wazldsunistnausuanaafumenIsunng
Fednuauzuisn Lﬂuﬂaﬁﬂﬁﬁﬁwéwaﬁaé’m’;u@ﬂsmaumﬁw
AenAuayulnsinnnd uidnwasndaiuiladufidaasa
TAnnsausuazanusiuasluo Burunayulng 89
‘mmmaﬁuﬂwufﬁé‘”‘umiﬂﬂammﬂ@ummmjmﬂamﬂ’u
neAsunndaipauasuliiianswauondnlunguy
nupiuthu v iAaanuhiFafauaziinnusiulalunis
ﬁ%é“ﬂm@ﬂw BnrtensiaawnslasnsuanLUE
soug Tapfmhsnuupsaiinnwannonssdunuaiuiu
wioUswalsnudifisedanudmayuinsaniduns
faasuausngitayanmslivsslumianayulnsioediu
e defunsguaguawluseduUsugiifenissduasy

-J Chulabhorn Royal Acad. 2025; 7(1): 22-32

29



MIWAIUAZEATEAUA A NID D R uT9sTidan
fanlumsguaguawepsyanalugusuipsduliausa
Famuastumsguagunwidaaduld dumngelafidifey
vl Sunusiutudsfiauluasounsmsusswy e
\urupdiurimg Semusiuruusazseiasnissnulse
nsap1MaFuthunarnnaeiandiaufunsaunnsieiu
Tupgfudseaumsaluazanutinglumssnmise w
TsaAnaIfuAszan TsAuziSe TsAYDIDINITNIAUDIMNS
Tsanefanide usu

ayslusfshunlilunsidasnwlse daulnejsinan
1lapAsAssinian meshlimnsowan Aurunauiay
LATATIUUTENUAR FDAARDIAUNANISANBILDY JUNS
Fusseu 354§ 855AaTnmn uaziluslsia anadnd 4
wud sy nsfifluRuiidmsihan sy lomsideisnns
fuannfige $apaz 70.34 T09a9NARIEEY 9 W AMsaria
@ AL LazUARS $p8ay 5103 dnpn $ouay 34.48
wazduan $awaz 27.59

A5UR TR TuMsTTRsnu Tsanud Tivesnayulns
FUAvNNAAIT waznsTafaUuRaueundnU s
Asidunuaiuiu fennssamdaiiuuazndn g oada
AsUIAsIRUNanIn [iendumsiusulssmunims
U1apfia FusUsENIUeIMISTOUAN nEDASALAY
ayulwsTufansafuiifieusny uvmsymagiisaanlsl
sUEN apAAaRIAUMSANUDY NN Andgenueg s
finudmssnunTlsaiuagfugniunsayulnsuazanuiia
NAFLAIERNT ATANTHYBIATHNDLT hazTUFURAY
Aasssuuaridununagiuasensa W elddufivausy
JuiiannsniuuazyNsy

v

smaAsddihsnsumsshmdsgidaanvioediy
Hisuanimssnmaunanmsunngdunuiaginainy
gasnnuazliypuisassnwm wu fhefituaalulngvie
#13uatn fUaguaniimsviniaailsmenaidulan
waznsuuanAaunulilng wazfifiiysuaundeildsy
U AT e IR Y A B BT
TaifiT wEpunsAuDIATILAY Fesumssnmelgidayan
vinsdumualudy wu fhefiiuensinuaaunagaie
UDNINFUUTENIU AL NN T F I UED L (309187
91M15199 FehsnmBenondaannnsiuaueean
Busnsfunauazupuinldunty HUpuziSenuIung
fiunsumssnuAunusuimuandt aupeldsnwmiy
wwnguauiagiusinasauso1n1slaifiu uazgiiy
wangAUfiAuNNaInsedmin Sreinaugan i
IWILAB3NIUEIASATL uBnMATT WL i
fithedelsnpusesrrgavnesnuMensUNng uNs
Paqfulimey wazanmwsrenmeagluanizdilvfiaifiz
andsUMsInvINTzAni L InisaThy niaLdud

Fvgavihofianaaztiediaeld femuaiuuldusnand
aueeA lauisasnutimsla wdgrelsfiniunue
HurhuAlddanayuinstiindulusnwm anddiiede
Weaamanesisuaafhenn Wls auwewnsue Wl
#apA5e sz Thedaenssasdsnayuinsesly
598 9 uaaslFiiudnnssamdnniflayavineduiy
M3snMaUEDAfitsdeLaEuANLFUEUNEMEAlauDY
A998 aenaseuaguaindisg it yaviasdy
Lﬁumﬁﬂmu;mJmﬁimﬁﬂsamamﬁﬂiwms 3nla uaz
FATEUEUI HIUATHIA FyHINT M15L waziBAssd AT
$awsiumsideienazlinswensluvipedungiedl
YsgAnSaw! feualsiinng ysanmspiiflayanviasdu
TumsauaguwuasMsInATAnELasUsTmAlne Tnemwe
fufiAnipeiuguaw wu nangasweuamasiiadie
AsavasuWantiAnn1sysannsiunisinnisison
msapulundngnsagraudusysssy Feazamnsarisls
dispuAnanusanuinlavasiiinuelunsigideyan
ﬁmﬁuﬁmiﬁ?umi@uaqumw WU AN53VYTEMUDINNG
quAW M59eflW Mepulashayuing uazaswIndszay
FemsuaunaiiGiResudtlunsiiuyseams udg
A0ARa DR UIA TR AT T RILSTINLDILAALTIDeAY Fefin
unseuaguwagnaudupsdsn saaadpeiumsAnm
1949 Marina Artiyasa, Muhammad Nashrul® Fad1919
UszaumsainslinaugminsTugususion dsemadulefidey
Tapwuinastiayulnsidsuasyausuifiasanainy
Uanasfy anuihfeing wazanuaanndaeduauis
mMefausssu FansfasilFfndnanuduiussendng
AMTSAMUDDA RN LAZSEUUA U NS adelnalanunse
H28anANNNE puAEIuguA W mnfiangysanang
pEhamNEay uonAfEins AN AR ULsERUA1SO]
ypaiheAldayulnsiuassnunlanisasa Tpsjewind
Ms5uABIRYSEENSAW Anuaeady Laznalanis
YINULDIFNTEITUYA b'z”fﬁmams’ié’wudwmizﬁmagufws
Hrpussimainsuaslsaidaseldnenediiodfa nawau
sndeayuinsiianudasadvuinndtprwkuilagiy
\finenniinathaseipyndi LLaz@ﬂﬁﬁLﬁB’jﬂﬂﬁiﬁiimﬁ’]ﬁ
ma i nusmAUT AR s uyaNA A uAZIAIWS
wazdnsnsAsadunssaelsaliinann@filudmia
ASEzLAWY T@smﬂﬁayufwﬁﬁawgaafﬁ AIUAITDALED
uazduibomnanisy Felianuadeadeiunissnnlsaly
Qimedunasing wu mslisrdalumsanliiazdums
Saway sadanstisuminesivsinglusiisusayuing
yansuia uananil nMsEamMAdsUsEmaiuanli
windeanusdsyuasmsidayulnstunsshulsaluyuyu
BuUY Feanandnaduismasnmluasazinudiunsly
NSNEINTSITUALAZAMULTYIDIEY

J Chulabhorn Royal Acad. 2025; 7(1): 22-32

30



unasy (Conclusion)

msthiialselaslipitayanviesduiivuanafige EuA
Astipayuing Msidshm waznsuifdunsnssy
wazlduudmansiuduayuing inmstishulsanaipszuy
(FuA szuufionils nanatdnn Mle wazmsinalizulafie
maiuniele Mafueins ﬂﬁwmﬁauazﬂsz@ﬂ NIUFY
PYaan1e ngupINITNINgnEaNsuasuiIs g A§UBIN1SIN
asRwladniify ngusnisuaslsauzifs sIuTiengy
911159519 U551 1159Ta%ia wazlsatfgafuninng
e Fslumssnmnaslignsendmannrany wmiloufuas
uaneafulU B eRLf Tuagdutin udgnsendming
aeldmyu g ulumssnwiaideadu nmsfnm
asvilausignamssnunasulngseSaldsunsiged
MeAFinI HnadwSTA weAUABINITANSTE ey
vinsdulagpmnzaym instumsihiinsawlsasege Feuans
Wdiuin mslifndfanviosdusnwlsarazldnadns
firtuuazdihusmiunngsnaioialumssnumamua
Hurhu L‘ﬁmmﬂmié‘”ﬂmﬁuﬁwufﬂgjﬂmﬂ NaineLAgeting
wazlAsuUANMUYATNSHINIINAITIAMINDY A15SAILIA
fpismsnufumuasdanuipityavissdniaiums
snwmadnnfinsiansan {AsuFaauauuzinaisyhag
A 3du1einIAsAuNadnsTDIns Ty L insnesila
Apmssawlsafinuinnluiagiiu 1w Tsauzise wazlse
nasadnady Waliiduumsdumsiemdafihouas
\umsshwmaion sudswalifihefiauawiinfia
) upnanil msfinmsaraiaininsnusiurnlung
Wannosdanuspidaanviosdiusnysanmsuduanug
meingnaansasiyly wesh lgmswannsszanemug
Nnayslnssnslsaudavsiia Wgnansariayslnsals
snwlsaLdpesuld LAZAITANLETHANTAENDADIAANNG
dumsTiauning ipsduliuduszspuluiuiicng 4 agh
A9 adfuayumsgnfisayLinstuasEouia BTy
Tumsauanuilazasauasidagnaiis e aadlday
wazAUFBINITENsuAITTAM Iulsaneunaldagned
UszAnSnweialy

Anfinssulsznie (Acknowledgements)
Tassmsisuil [Esumuaivayuanelszanailagams
FNARASWIZIY UM INEAUTBAASaLIAY §I98UDATIY
UDUWIEARN TDIANEATINTH ATUTEMAR DI WLAULNAT
aSMIURUMINENAETIBAgASAEAY WezaSns mMaDle
wanmainthudands wesnslunam Ms15igus1ne
Tungas LaznuaRuhuyAvin uvefihgusuyanytiu
vmsaiumg Wiy Tilamatumsdansviauiidansy
wazlifidinsin Tnphomdalunssuiumsifiusiusiuioya
AADANNTAILINN AUIATINTITE599 a6 B

LANEI5D19D9

o =

1 asugnssumsianddayanvinsfiuduguain

<

(%

whamBl gnsenansmsanniitaan n quanwin
217UT 3 (W.A. 2560 - 2564). AFUNW: BT
NUAW; 2560.

2. anTuINsTUUaNENTeNEY (HSRI). LNugnSAans
NATTBNRAIUTTUDUINTUFUNT W.el. 2559-2569.
1nA: https://kb.hsri.orth/dspace/bitstream/
handle/11228/44 11/hs2236.pdf?sequence=
3&isAllowed=y. 1fiaFuf 12 quawus 2568

3. Department of Development of Thai Traditional
and Alternative Medicine Ministry of Public
Health. (2015). Hospital Model of Thai
traditional medicine: a model of service
system development. Kaomai Journal NHSO.
8, 1011

4. 400UV UTAVIY UNITNYIAYUATEITANN.
Qﬁ‘ﬂa&m&nﬁaﬂﬁu. 91A: http://walai.msn. ac.th/
walai/local%20wisdom.php. 18517 10 fuenuw
2564.

5. Musleh MH. What is local wisdom? University
of Anbar. https://www.research gate.net/post/
What-is-local-wisdom/. Accessed September
9,2021

6. AMENTIUMTFLANWLIHASHA. YSTNARILATINANT
AVATWUAIBF 15DI5TTUYAIFILTLUUFIAIN
W@ W.A.2552. s15A9915iuAm. 2552;126
(MDUNLAY 1759).

7. dyeyn 1ee . ANSESTINATRUUUIAAANTIAY
Taaldnauianng1usin. 215875798 uasWaILI
dapoavAsel luwseususiy s, 2558; 10(3):
93-103.

8. Hsieh H-F, Shannon SE. Three Approaches
to Qualitative Content Analysis. Qualitative
Health Research. 2005:15(9):1277-1288. doi:
10.1177/10497323052 76687

9. 1andnd 1agly LarianS uxdl sUuuUMsTuNDN
piiYeyavinsdudumsidasnunlsauazans
ToUszlpyidnnayulng. 11557540 1M 1865 25,
2561; 6(1):278-293.

10. WReyun Angdgaugs. msanmAyayulnsyioedu
aznfilleyaundumsTifyayuing asalfnw: nsel
AnDNLILAIIALAINTY F9TRFT18E 350
[Anenfinususeyanm3). 981 Un1Ineauaasal
UASUNS; 2559.

J Chulabhorn Royal Acad. 2025; 7(1): 22-32

31



11. 95unsss Wad, a551a wasitdys, Anzanwel WA,
MsguagumdunitaanviesduluaRud
ndnaNTn Teniainysysel. 2755151 u027
g9, 2564:7(2):125-136.

12. Tz wEDNA, T5ess ueNbsl. Lmensoysne
piayanmstivsslumiRsayunsvipadiuruwn
11U1ANIA FIUALUILAD BILADLTYIAIU IR TR
LAY, 279475 49T gym/?%smzi 2567:12(1):971-
982.

13. §uN3 U555, F55M3 d53Aatim wazleslsda

anasind. piifleyanvisediunstivsslopdanadiy

syuiwsTugupud1UaUedu 81n9a1ANqU A

FANIUNUBI. 2157150 TIAAN T UN1TNL 1AL

s10Ag lagpavasel huwssususiyau. 2562;13

(3):137-148.

14. F309)1 MANAUWERNNTE, SFSAI IMANALWE@NNTE,

30100 AeYAUENS, i dasla. 9ifeyavinedy

FUFLNNW: YSUINNTEN1TIANTIELUS INAITALA

UITANNANARDA. 9755775@245@%7175/77/ 9 2566:17

(2):618-621.

15. Artiyasa M, Nashrul M. Exploring Local Wisdom:

The Experience of Using Traditional Herbal

Medicine in Treating Diseases among Rural

Communities. PhytoCare: Journal of

Pharmacology and Natural Remedies.

2025:1(1):10-12. https://journals.ai-mrc.com/

phytocare/article/view/49/55.

16. Hasymi Y. Exploration of the Experience of

Using Herbal Medicine in the Treatment of

Chronic Diseases: A Phenomenological

Approach to Patients’ Perceptions of

Effectiveness, Safety, and the Mechanisms

of Action of Natural Compounds. PhytoCare:

Journal of Pharmacology and Natural

Remedies. 2025 Jan;1(1): https://journals.

ai-mrc.com/phytocare /article/view/52/57.

17. W TUY L58TNDIBUNS, WNEUWAAS FUINDN,

ARTUA WAy, nuAns Danas. aidaanistd

syulwstunsshwnlsalinann el asaldnwnus

Autungundnugiudmiaasasny. 271579

msvsmgmuazimmmmiémﬂ77/v, 2564:4(2):

159-175.

A1591999

nfe) uaslsy BiaAT 1ogUITAA, WNSNWT R51USUIYNAS,
3R AATEszans. msAnwgillayanvisedudunsiiige
snwlsaludaninasasiny. 215575301A715570 311889 TEL.
2568; 7(1): 22-32. https://he02.tci-thaijo.org/index.php/
jcra/article/view/269172

Nakornchai T., Khorsukworakul C., Pitantananukul P.,
Suppawatcharasarm J. A study of local wisdom regarding
therapeutics in Sisaket province. / Chulabhorn Royal Acad.
2025; 7(1): 22-32. https://he02.tci-thaijo.org/index.php/
jcra/article/view/269172

Online Access

https://he02.tci-thaijo.org/index.php/jcra/article/view/
269172

J Chulabhorn Royal Acad. 2025; 7(1): 22-32

32



The Journal of Chulabhorn Royal Academy

EURHED
elSSN : 3027-7418 (Online)

Academic article

asthdadnlsaaunsdudinialsilauun
Neurofeedback for children with attention deficit hyperactivity disorder

nigyun IAnal ANs126 und2*

Yozhing Uszaansu’USayan 15aefing?
Hathaichanok Nitikul!, Pattrawadee Makmee?*,
Piyathip Pradujprom?, Parinya Ruangtip?

INIATIAITWEIVIAAAUALTETU ABIEWEIIARIARATOATIINANIT 1Y TN 19N TE]
ZMATITHUAEINTNENUTEEAG AEAABIAIENT UNITNYIALIYTH

Department of Children and Adolescents Nursing,

Princess Agrarajukumari Faculty of Nursing, Chulabhorn Royal Academy
’Department of Research and Applied Psychology,

Faculty of Education, Burapha University

*Corresponding author, e-mail: pattrawadee@buu.ac.th

Received: 7 May 2024; Revised: 31 January 2025; Accepted: 4 March 2025

UNARED

Tsmaundauluiin (Attention deficit/hyperactivity disorder, ADHD) LﬂuisﬂmﬁmL’mLﬁmLaz*Eajuﬁa‘ﬁﬁag HEUI)
AMsThuRnUnRupsaNaseIunrThaznsHAsasEnsBUszanmla Uiy (dopamine) LazupIpzA3UEN (Noradrenaline)
HdogninUnd denalAdnianuialnfivoswgfnssusinauid azuifaifiﬁl,l,azm@miﬁﬁﬁ@mm’jwLﬁﬂ‘ﬂﬂﬁ Fawuonnsle
dausiiniurauissuuasismunaiubuinioiseu agtumsdansauazifasifinlsasnsduiumnyfifunnsgu
wazifluanalan dwmaliifnlsaausduldsumssnmiinmg wazmahiasaminaanatssuuy [dud msshm
AEEINFUATEANANDLAZUSEENAINAA WaRnssuLTn FalsHALUA LasaUNEIUIS Faradnsynen1stiaghm
auiuliifinaansanIauwaiinssuauLe finsiEousatuuaziideeuld TagdsdnsamnsidasamusassUuuy
azfinadwsuansnedi unanuiifiingUssasdimntiiauasUuuumstitinidnlsaaunsdudpisilsfiauue Faduma
Fonnslunsthiafifinadnsidonnisndnuaanlsaaunddufisnninnutasasouazldsunisyausussduana

ArdAg : lsaaunSay, Wnaunday, TalsAanua, nsiinauss, nsindalsaaunSau

Abstract

Attention Deficit/Hyperactivity Disorder (ADHD) in Children discusses ADHD as a significant psychiatric
disorder in children and adolescents. The condition results from dysfunction in the frontal lobe of the
brain and reduced secretion of the neurotransmitters dopamine and noradrenaline. These abnormalities
lead to symptoms such as inattention, hyperactivity, and impulsivity, which are more pronounced compared
to typically developing children. Symptoms can be observed as early as the preschool years and become
more prevalent in school-aged children. Currently, standardized and globally recognized screening and
diagnostic guidelines for ADHD enable timely diagnosis and treatment. Various treatment approaches are
available, including stimulant medications, behavioral therapy, neurofeedback, and combined methods.
The primary goal of treatment is to help children regulate their behavior, improve learning, and enhance
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social interactions, though treatment effectiveness
varies across different approaches. This article aims
to present neurofeedback therapy as an alternative
treatment for children with ADHD. Neurofeedback
has been shown to yield positive outcomes in
managing core ADHD symptoms, offering a safe

and internationally recognized therapeutic option.

Keywords: ADHD, Children with ADHD, Neurofeedback,
Brain training, Treatment for ADHD

uni1 (Introduction)

TsAau184u (Attention deficit/hyperactivity
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wasinliuiutusghedniiaslunntreengauiingiv
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o (Content)

1. A1919AAU

WEnlsau1sdu (Attention-deficit/hyperactive
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| Dorsal anterior cingulate

| Inferior parietal cortex

Prefrontal cortex

Cerebellum
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AuUpIeznasasLANTAaiiu (catecholamine) ¥ l#iAa
ASITYUS AN ANUAAFINETTA LLEZFUANIANT LIRS
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Abstract

Background: Acute coronary syndrome (ACS) is a major public health issue and a leading cause of death
in Thailand. Primary prevention, holistic management, and secondary prevention play vital roles in its
management. Objective: This study aimed to identify systemic issues in ACS primary prevention in
Phetchabun Hospital and examine the impact of a new holistic, multidisciplinary paradigm approach for
ACS primary prevention. Methods: This research and development study included patients being treated
for noncommunicable disease (NCD) at Phetchabun Hospital. The patients’ coronary artery calcium scores
(CACSs) were compared between the ACS and non-ACS groups. Treatment outcomes before and after the
implementation of the holistic integration approach were also compared. Results: Of the 171 patients with
NCD, 55% were treated with an inappropriate level of statins (75.3% undertreated and the rest overtreated)
based on their 10-year atherosclerotic cardiovascular disease risk score. The average CACS was significantly
higher in the ACS group (417.50; interquartile range [IQR]: 147.25-688.27) than in the non-ACS group (O; IQR:
0-2790, p < 0.001). In addition, the holistic approach significantly reduced total cholesterol (200.16 + 53.22
vs. 148.26 £ 38.53, p < 0.001), low-density lipoprotein cholesterol (127.48 + 43.28 vs. 77.70 £ 32.24, p < 0.001),
fasting blood glucose (130.38 + 56.48 vs. 115.78 + 50.45, p = 0.022), and body weight (6712 + 12.60 vs. 66.03
+11.73, p = 0.01). Conclusion: Over half of the patients with NCD received suboptimal management. CACS
effectively helped distinguish ACS from non-ACS cases. A multidisciplinary, holistic approach significantly
improved primary prevention outcomes for patients with NCD.

Keywords: acute coronary syndrome, coronary artery calcium score, primary prevention

Introduction

Acute coronary syndrome (ACS) is a major public health issue and a leading cause of death in Thailand.®”
According to the Central Chest Institute of Thailand, as many as 26,726 patients were diagnosed as having
ACS from October 1, 2019, to September 30, 2020. Despite considerable advancements in ACS treatment,
its incidence continues to rise. This is also seen in Thailand’s Phetchabun Province, resulting in elevated
cardiovascular mortality. A major underlying issue is inadequate primary prevention in patients with
noncommunicable diseases, including those with hypertension, diabetes mellitus, and dyslipidemia.®

At Phetchabun Hospital, approaches to disease prevention vary considerably among individual physicians
due to the absence of clear practice guidelines. This highlights problems in the primary prevention system,
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including inadequate and ineffective screening,
assessment, and risk classification. Consequently,
ACS prevention strategies have not reached desirable
efficacy, as evidenced by the increasing annual
incidence. Thus, prevention is clearly more important
than treatment.

These systemic issues underscore the need
for a new, effective primary prevention system.
This study developed such a system by including
the use of the coronary artery calcium score (CACS),
which is strongly related to coronary artery disease,*
to enhance the efficacy of the primary prevention

system in Phetchabun Hospital.

Objectives

This research and development study was
divided into three phases:

Phase 1: This phase focused on understanding
the systemic issues with the primary prevention of ACS
and identifying the problems with its effectiveness.
It involved patients with noncommunicable diseases
who were undergoing treatment in the outpatient
department of the Division of Internal Medicine,
Phetchabun Hospital.

Phase 2: This phase involved analyzing the
problems identified in Phase 1 with the intention
of improving the primary prevention of ACS and,
accordingly, developing a new screening system,
reclassifying patients according to individual risk
groups, and providing appropriate prevention
methods for each individual’s risk. Moreover, this
phase compared the CACSs of patients with and
without ACS to improve the precision of distinguishing
individuals experiencing cardiac chest pain from
those with other causes.

Phase 3: This phase assessed the newly developed
paradigm for primary prevention by comparing
treatment outcomes before and after system
development.

Benefits obtained from the study

1. Awareness of the systemic problems in the
primary prevention of ACS in Phetchabun Province.

2. Development of a new, more effective primary
prevention system for ACS.

3. Identification and management of the risk

factors for ACS as well as provision of appropriate

treatment and prevention.
4. Characterization of the incidence of CACS
in patients with ACS compared with the general

population in Phetchabun Province.

Definitions

Acute coronary syndrome (ACS): A group of symptoms
caused by the loss of blood supply to the heart
muscle.

ACS group: A group of participants diagnosed as
having acute coronary syndrome.

Appropriate statin: The prescription of statin
intensity as determined using each individual’s
atherosclerotic cardiovascular disease (ASCVD)
risk score.

Coronary artery calcium score (CACS): The identification
of calcified plague in the coronary artery wall using
a CT scan.

Inappropriate statin: The prescription of statin
intensity not based on the individual’s ASCVD risk
score.

Lipid-lowering agent: A statin group that includes
simvastatin, atorvastatin, and pravastatin.
Non-ACS group: This group consisted of participants
who had not been diagnosed as having acute
coronary syndrome.

Noncommunicable disease (NCD): Chronic diseases,
including diabetes mellitus, hypertension, dyslipidemia,
and smoking.

Non-ST-segment elevation myocardial infarction
(NSTEMI): A subgroup of acute coronary syndromes
that do not exhibit ST-segment elevation on an
electrocardiogram.

Statin overtreatment: prescription of statin at higher
dosages than recommended by the individual
ASCVD risk score.

Primary prevention: Preventing a disease from ever
occurring.

ST-segment elevation myocardial infarction
(STEMI): Acute coronary syndrome characterized
by ST-segment elevation on an electrocardiogram.
Statin undertreatment: The prescription of statin
at lower dosages than indicated by individual
ASCVD risk scores.
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ACS is a group of conditions in which the blood
supply to the heart is suddenly reduced or stopped,
leading to damage to or death of the heart muscle.
It includes ST-segment elevation myocardial infarction
(STEMI) and non-ST-segment elevation myocardial
infarction (NSTEMI).("8 The most common
pathomechanism of STEMI is plaque rupture,
whereas that of NSTEMI is typically plaque erosion."?)
The risk factors for ACS include(10) modifiable risk
factors, such as smoking, hypertension, diabetes
mellitus, dyslipidemia, alcohol consumption, obesity,
and lack of physical activity, as well as nonmodifiable
risk factors, such as age and sex. Inflammation,
particularly evidenced by elevated levels of
inflammatory markers such as C-reactive protein,
has been identified as an additional risk factor for
ACS."™ The most common manifestations of ACS
include chest pain, acute heart failure, and
cardiogenic shock™ However, atypical manifestations
frequently lead to delays in diagnosis.®™® ACS is
diagnosed based on the Fourth Universal Definition
of Myocardial Infarction (2018)® and is typically
treated with medications such as antianginal
drugs, especially beta-blockers ™19 antiplatelets, 161
reperfusion therapy(16) for STEMI, and secondary
prevention. 162

Coronary artery calcium score (CACS) is a measure
for detecting calcified plagques in the coronary
artery wall on computed tomography (CT) scans.
CACS is strongly associated with atherosclerosis.®
It is used to predict major cardiovascular outcomes,
especially in asymptomatic patients. The most
widely used quantification method for CACS is the
Agatston method, with calcium volume and relative
calcium mass score also being commonly used.®
On the basis of the Agatston Score, coronary artery
calcification is classified as®® no (score of 0), mild
(1-99), moderate (100—-399), severe (400-999), and
extensive (21,000). Vascular calcification® can be
due to various factors, such as aging, inflammation,
hyperlipidemia, and hyperglycemia. Many studies
have confirmed that CACS is strongly associated
with coronary artery disease. For example, the 2011
Heinz Nixdorf Recall (HNR) study(6) by Mahabadi
et al. reported that using CACS for predicting major

cardiovascular events was not only better than using
traditional risk factors, especially in intermediate-risk
patients, but also enhanced risk group classification,
thereby enabling more appropriate treatment.
Detrano et al. used data from the Multi-Ethnic Study
of Atherosclerosis (MESA) cohort® and demonstrated
that using CACS improved not only the prediction
of major cardiovascular events but also stratification
for cardiovascular risk groups, with no difference
in four ethnic groups; approximately 12% of their
cohort were Asian, and their results corresponded
to those of the HNR study. Other studies, such as
that by Elias-Smale et al.¥), have found that the CACS
resulted in better cardiovascular risk stratification,
especially in intermediate-risk patients from the
Framingham risk score, where CACS > 615 was
reclassified as high risk and CACS < 50 was reclassified
as low risk. The Coronary Artery Risk Development
in Young Adults (CARSIA) study by Okwuosa et al.??
evaluated the relationship between coronary artery
calcium and Framingham risk score and found
that screening with coronary artery calcium may
be beneficial in groups with a Framingham risk
score > 10%. The 2019 ESC/EAS guidelines for the
management of dyslipidemias®™ recommend the
use of CACS for cardiovascular risk stratification

in asymptomatic patients with low to intermediate
risk 19 23-25)

Methods

Study design

This study employed a research and development
approach.

Population

This research was conducted in three phases.

Phase 1 was a retrospective study including patients
with a noncommunicable disease being treated in
the Department of Internal Medicine, Phetchabun
Hospital, from January 1, 2021, to December 31, 2021.
The sample size (n) was calculated using the

following formula (https://www.calculator.net/):
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z2xpx(1-p)/e’

where z = 1.96 for a confidence level (o) of 95%,
p = proportion (expressed as a decimal), and e =

margin of error.

z=196,p=05,e=0.075

n=1962x 0.5 x (1 -0.5)/0.0752

n = 0.9604/0.0056 = 170.738

n=1rl

Thus, approximately 171 patients were included in
this phase. The inclusion criteria were patients (1)
aged over 18 years old and (2) being treated for a
noncommunicable disease at the Department of
Internal Medicine, Phetchabun Hospital. Patients
who had a history of ACS, whose information could
not be retrieved from the hospital registry, or who
had previously undergone percutaneous coronary
intervention with stenting were excluded.

Phase 2 compared the CACSs of patients with and
without ACS (ACS and non-ACS groups, respectively)
who were being treated at the Department of Internal
Medicine, Phetchabun Hospital. The sample size
was 65. CACS was determined using noncontrast
transaxial CT of the heart during inspiration.
A dual-source CT scanner was used (SOMATOM FORCE,
Siemens Medical Solution, Forchheim, Germany)
with a high-pitch spiral technique (120 kVp, pitch
3.4, collimation 128 x 0.6 mm) and radiation
optimization (using CARE Dose). The CACS was
determined by a single analyst (T.S.) using the
Syngowia application (Siemens Medical Solution).

For the non-ACS group, the inclusion criteria were
patients (1) aged over 18 years old and (2) being
treated for a noncommunicable disease at the
Department of Internal Medicine, Phetchabun
Hospital. The exclusion criteria were (1) a history of
ACS, (2) unavailable information in the hospital
registry, (3) a history of percutaneous coronary

intervention with stenting, (4) a history of diagnosis

of peripheral artery disease, and (5) refusal to
participate in the study.

For the ACS group, the inclusion criteria were patients (1)
aged over 18 years old; (2) being treated for ACS at
the Department of Internal Medicine, Phetchabun
Hospital or referred to the department for further
investigation or treatment of ACS; and (3) having
been newly diagnosed as having ACS by clinical,
electrocardiogram, and laboratory testing at the
department. Patients (1) who declined in-hospital
treatment, (2) whose information could not be
retrieved from the hospital registry, or (3) who
required emergency transfer to another hospital

were excluded.

Phase 3 compared the patients’ treatment outcomes
before and after the implementation of the new
paradigm and multidisciplinary team approach
for the primary prevention of ACS. This approach
includes lifestyle modification education with a
multidisciplinary team, the utilization of the CACS
to reclassify cardiovascular risk and to provide
guidance for the most appropriate statin treatment
based on the risk of each individual, and close
follow-up with a cardiologist. Fifty patients were
included. Inclusion criteria were (1) patients aged
over 18 years old and (2) those who had already
participated in the phase 2 study or had volunteered
to participate in the study. The exclusion criteria
were (1) a history of ACS, (2) unavailable information
in the hospital registry, and (3) refusal to participate
in the study.
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Statistical analysis

Categorical variables are expressed as frequency and percentages, normally distributed continuous
variables are expressed as mean + standard deviation (SD), and nonnormally distributed continuous
variables are expressed as median (interquartile range [IQR]). Proportions were compared using the chi-squared
or Fisher's exact test. For continuous variables, between-group comparisons were performed using an
independent-samples T test for normally distributed data or a Mann—Whitney U test for nonnormally
distributed data, and within-group comparisons were performed using a paired sample T test for normally
distributed data or Wilcoxon signed-rank test for nonnormally distributed data. P < 0.05 was considered
statistically significant. All statistical analyses were conducted using IBM SPSS Statistics for Windows,
Version 25.

Results

Of the 171 patients, 56.7% were female. The patients’ average age was 62.4 + 13.9 years. Furthermore,
90.6% had hypertension, 45% had diabetes mellitus, and 59.1% had dyslipidemia. The average 10-year ASCVYD
risk score was 19.3 + 1711, and the average Thai cardiovascular risk score was 18.9 £ 9.9. Only 45% of patients
with cardiovascular risk factors received an appropriate level of statin based on their individual 10-year
ASCVD risk score. Among those receiving inappropriate treatment, 75.3% received statin undertreatment
and 24.7% received statin overtreatment (Table 1).

Table 1. Baseline characteristics of the Phase 1 cohort

Total Minimum | Maximum
(n=171)

Age (years) 62.4 +139 28 91
Women (%) 567

Hypertension (%) 90.6

Diabetes mellitus (%) 45

Dyslipidemia (%) 591

ASCVD risk score 193 +£171 0.3 2.7
Thai cardiovascular risk score 189 £ 99 142 30
Statin use (%) 719

Antihypertensive use (%) 877

ASA use (%) 211

Smoking (%) 15.2

Adequate blood pressure (%) 19.3

Total cholesterol (mg/dL) 1743 + 40.4 73 270
LDL cholesterol (mg/dL) 955+ 35.2 25 205
HDL cholesterol (mg/dL) 50.6 +151 19 120
Fasting blood glucose (mg/dL) 118.4 + 459 48 320

Data are shown as n (%) or mean * standard deviation.
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Table 2. Comparison of patients receiving appropriate and inappropriate statin treatment

Appropriate statin Inappropriate statin p value
(n=78) (n=193)
Age (years) 644 £133 60.8 +14.3 0.74
Women (%) 551 581 0.70
Hypertension (%) 93.6 88.2 0.22
Diabetes mellitus (%) 34.6 53.8 0.01
Dyslipidemia (%) 615 57 0.54
ASCVD risk score 195 +16.7 191+175 0.89
Thai cardiovascular risk score 192 +93 187 +10.4 0.73
Statin use (%) 83.3 62.4 0.01
Antihypertensive use (%) 94.8 817 0.10
ASA use (%) 20.5 215 0.87
Smoking (%) 15.4 151 0.95
Adequate blood pressure (%) 179 204 0.68
Total cholesterol (mg/dL) 174.6 + 38.4 1741+ 422 094
LDL cholesterol (mg/dL) 975+ 36 939 + 345 0.50
HDL cholesterol (mg/dL) 519 +125 496 + 17 0.32
Fasting blood glucose (mg/dL) 1135+ 426 1225 + 48.4 0.20

Data are shown as n (%) or mean + standard deviation.

Using the data above, patients were divided into two groups based on whether they received appropriate

statin (45%) or inappropriate statin (55%). The appropriate treatment group had an average age of 64.4 +

13.3 years, with 55.1% being women, 93.6% having hypertension, 34.6% having diabetes mellitus, and 61.5%

having dyslipidemia. The inappropriate treatment group had an average age of 60.8 + 14.3 years, with 58.1%

being women, 88.2% having hypertension, 53.8% having diabetes mellitus, and 57% having dyslipidemia.

Of these, the number of patients with diabetes mellitus receiving inappropriate statin was significantly

greater than the number of patients without diabetes receiving inappropriate statin (Table 2).

Table 3. Comparison of clinicodemographic characteristics between patients receiving statin undertreatment

and statin overtreatment

Statin undertreatment Statin overtreatment p value
(n=70) (n=23)

Age (years) 62.6 +139 553141 0.033
Women (%) 48.6 87 0.001
Hypertension (%) 88.6 87 0.835
Diabetes mellitus (%) 70 4.3 <0.001
Dyslipidemia (%) 48.6 82.6 0.004
ASCVD risk score 226 17 8715 0.001
Thai cardiovascular risk score 219+9 9+83 <0.001
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Statin use (%) 50 100 <0.001
Antihypertensive use (%) 80 87 0.631
ASA use (%) 257 87 0.085
Smoking (%) 171 87 0.326
Adequate blood pressure (%) 171 304 0.232
Total cholesterol (mg/dL) 1776 + 44 163.7 + 35.2 0172
LDL cholesterol (mg/dL) Q7.7 + 342 821+ 336 0.06
HDL cholesterol (mg/dL) 46.6+149 58.6 + 20 0.003
Fasting blood glucose (mg/dL) 130.4 + 521 083+ 218 <0.001

Data are shown as n (%) or mean + standard deviation.

The statin undertreatment group had an average age of 62.6 + 13.9 years, with 48.6% being women,

88.6% having hypertension, 70% having diabetes mellitus, and 48.6% having dyslipidemia, whereas the

statin overtreatment group had an average age of 55.3 + 14.1 years, with 87% being women, 87% having

hypertension, 4.3% having diabetes mellitus, and 82.6% having dyslipidemia. Patients with diabetes mellitus

had a significantly higher rate of statin undertreatment than patients without diabetes. Furthermore, patients

with dyslipidemia received significantly more statin overtreatment than those without dyslipidemia (Table 3).

Table 4. Comparison of clinicodemographic characteristics between the ACS and non-ACS groups

Total ACS group Non-ACS group p value
(n=65) (n=30) (n =35)
Age (years) 612 +11.3 653 £10.7 578 +10.8 0.007
Women (%) 24 (35.8%) 9 (30%) 15 (42.9%) 0.284
Smoking (%) 27 (40.3%) 14 (46.7%) 13 (37.1%) 0.437
Hypertension (%) 44 (65.7%) 17 (56.7%) 27 (r71%) 0.078
Diabetes mellitus (%) 20 (299%) 10 (33.3%) 10 (28.6%) 0.678
Dyslipidemia (%) 35 (52.2%) 11 (36.7%) 24 (68.6%) 0.01
ASCVD risk score 209 +171 235 +169 187 +17.2 0.2711
Thai cardiovascular risk score [19.8 + 99 222 +8 17.7 £ 109 0.07
CACS (Agatston score) 39.3 (IQR: 0-3579) | 417.5 (IQR: 147.2-688.2) | O (IQR: 0-279) |<0.001
LM 0 (IQR: 0-2.6) 0.6 (IQR: 0-18.5) 0 (IQR: 0-0) <0.001
LAD 20.3 (IQR: 0-118.2) | 129 (IQR: 49.4-373.8) 0 (IQR: 0-1) <0.001
LCX O (IQR: 0-44.5) 477 (IQR: 0-1379) 0 (IQR: 0-0) <0.001
RCA 2.8 (IQR: 0-919) 1061 (IQR: 36-229.2) 0 (IQR: 0-0.3) |<0.001
Total cholesterol (mg/dL) 186.8 + 58.6 176.2 + 68.4 196 + 48 0176
LDL cholesterol (mg/dL) 114.7 + 45.8 1091 + 499 1195 + 42 0.366
HDL cholesterol (mg/dL) 422 +11.6 30+88 45 +131 0.038
Fasting blood glucose (mg/dL) |126.8 + 56.4 1275 + 609 1261 + 531 0924

Data are shown as n (%), mean * standard deviation, or median (interquartile range).
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Among the 65 patients in Phase 2, 30 had ACS and 35 did not. The overall cohort had an average age
of 61.2 + 11.3 years, with 35.8% being women, 29.9% having diabetes mellitus, 65.7% having hypertension,
and 52.2% having dyslipidemia. In the ACS group, 26 patients (86.7%) had NSTEMI, and 4 (13.3%) had STEMI.
The average CACS was 39.3 (IQR: 0—357.9), with a significantly higher average in the ACS group (417.5; IQR:
1472-688.2) than in the non-ACS group (0; IQR: 0-27.9; Table 4).

Table 5. Baseline characteristics and comparison of before and after treatment

Total =50 before after P value
n (%)

Age (years) 619 +105
Women (%) 16 (32%)
Diabetes mellitus (%) 17 (34%)
Hypertension (%) 36 (72%)
Dyslipidemia (%) 32 (64%)
Aspirin use (%) 25 (50%)
Thai cardiovascular risk 217 £92
ASCVD risk 223 +16.6
Total cholesterol (mg/dL) 2001+ 532 148.2 + 385 <0.001
LDL (mg/dL) 1274 + 432 777+ 322 <0.001
HDL (mg/dL) 411+£10.3 379+97 0.04
Fasting blood glucose (mg/dL) 1303 + 56.4 115.7 + 50.4 0.022
SBP (mmHg) 1418 +15.6 1219 + 135 0.001
DBP (mmHg) 78.6 +12.4 69.7 +115 0.001
BW (Kg) 6711126 66 117 0.01
Smoking (%) 22 (44%) 15 (30%) 0.007

Data are shown as n (%), mean + SD

In Phase 3, a comparison of 50 patients before and after the development and implementation of a new
paradigm treatment with a multidisciplinary approach for primary prevention revealed an average age of
619 + 10.5 years, with 32% being women, 34% having diabetes mellitus, 72% having hypertension, and 64%
having dyslipidemia. Before treatment, the average total cholesterol was 200.1 + 53.2 mg/dL, fasting blood
sugar was 130.3 + 56.4 mg/dL, systolic blood pressure was 141.8 + 15.6 mmHg, and average body weight was
671+ 12.6 kg; additionally, 44% of the patients were smokers. After treatment, the average total cholesterol
was 148.2 + 38.5 mg/dL, fasting blood glucose was 115.7 £ 50.4 mg/dL, systolic blood pressure was 1219 + 13.5
mmHg, and the average body weight was 66 + 11.7 kg; additionally, the percentage of smokers decreased
to 30%. All of these parameters showed significant differences before and after treatment (Table 5).

Discussion
This study was conducted in three phases to identify gaps in the primary prevention of ACS in Phetchabun

Hospital and to develop a new system to improve the effectiveness of prevention strategies. In the past,
primary prevention at Phetchabun Hospital was inadequate and inefficient in addressing individual patients’
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risks, and the physicians may not have consistently
followed standard guidelines. In particular, dyslipidemia
treatment was provided at a lower rate than that
recommended in the ESC 2019 clinical practice
guidelines on dyslipidemia management.® This
discrepancy was notable in patients with concomitant
diabetes, who received significantly lower statin
therapy than recommended compared with the
patient without diabetes (p = 0.01). Furthermore,
patients with a lower cardiovascular risk score were
likelier to receive statin overtreatment. These findings
highlight the need for more individualized, risk-based
treatment, especially using the CACS for risk assessment.
The use of CACS can facilitate a more effective
risk stratification of patients.

Phase 2 results revealed that the CACS helped
distinguish patients with ACS from those without
ACS, with statistically significant difference. In contrast,
a previous study® concluded that the CACS was
not helpful in differentiating patients with acute
chest pain from those with non-cardiac chest pain.
This discrepancy may be attributed to differences
in study populations: The present study had a
predominance of patients with NSTEMI, which may
affect the CACS compared with the STEMI group,
and the average age of the patients in this study
was relatively high. Consequently, incorporating
CACS into the differential diagnosis of ACS may
be particularly beneficial for patients with NSTEMI.
Future studies should explore whether the highest
calcium score in each coronary artery corresponds
to the culprit lesion.

In addition to its role in improving risk stratification,
the CACS may also help identify patients with acute
chest pain because of the simplicity and rapidity
of the process and the lack of contrast media—related
adverse effects or coronary angiogram—-related
complications.

In Phase 3, the implementation of holistic
integration and a multidisciplinary team approach
significantly improved treatment outcomes.

Conclusion

This study revealed the ineffective and inconsistent
clinical practice of primary prevention of ACS at
Phetchabun Hospital, particularly in terms of

adherence to guidelines, resulting in ineffective
prevention of ACS. The findings indicate that CACS
is effective for distinguishing acute ACS from non-ACS
and may help in patient risk stratification. Furthermore,
a holistic, multidisciplinary team approach was
found to significantly improve the efficacy of the

primary prevention system.
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Abstract

Perioperative nursing in the Gastrointestinal endoscopy units plays a pivotal role in ensuring safe and
effective patient care during endoscopic procedures. This article explores the multifaceted challenges and
promising opportunities within this specialized nursing discipline. The challenges encompass diverse
domains, including addressing patient anxiety through effective education and emotional support, meticulous
infection control practices to prevent healthcare-associated infections, vigilant monitoring of sedated
patients, and adept management of emergencies during procedures. Additionally, this article underscores
the importance of accommodating special considerations for pediatric and geriatric patients, navigating
ethical dilemmas, and respecting cultural diversity.

Conversely, opportunities for improvement in perioperative nursing are abundant. These encompass
technological advancements in endoscopic equipment and the integration of health information technology,
enhanced training and education through continuing education programs and simulation-based training,
fostering multidisciplinary collaboration for comprehensive patient care, and the establishment of robust
quality assurance and best practices. Moreover, the article highlights the significance of patient-centered
care. It discusses patient education and informed consent, enhancing the patient experience, addressing
cultural and ethical considerations, and ensuring privacy and dignity in the perioperative setting.

Keywords: Challenges, Gastrointestinal endoscopy unit, Multidisciplinary collaboration, Patient-centered

care, Perioperative nursing

Introduction

The Gl endoscopy unit, also known as the endoscopy unit or Gl endoscopy center, specializes in performing
diagnostic and therapeutic procedures using endoscopy techniques. It is crucial for diagnosing and treating
various Gl disorders. Various procedures are conducted in a sterile environment, utilizing specialized
endoscopic equipment. Perioperative nursing is a vital component of patient care. It covers the entire
patient care process, from pre-procedure preparation through the procedure itself to post-procedure care.
Perioperative nurses collaborate closely with healthcare professionals to ensure smooth care during
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endoscopic procedures. They educate patients
about the procedure, obtain informed consent,
and address concerns. They also play a crucial role
in identifying complications and providing immediate
interventions when needed!

In 2019, digestive diseases accounted for 88.99
million disability-adjusted life-years (DALYs) worldwide,
representing 3.51% of the total global DALYs. That
year, they ranked as the 13th leading cause of DALYs
globally. The burden of digestive diseases, measured
in DALYs, was most significant in regions with a
middle socio-demographic index (SDI) and in South
Asia. Additionally, the impact was greater among
males compared to females. ?

The article’s main goal is to explore the challenges
and opportunities in perioperative nursing. It aims
to emphasize the critical role of nurses in ensuring
safety and positive outcomes in endoscopic procedures.
Additionally, it discusses areas for improvement,
including technology advancements, enhanced
training, collaboration with other healthcare

professionals, and quality assurance measures.

Understanding perioperative nursing
Perioperative nurses require specialized
qualifications and training to fulfill their roles.
Typically, they should hold a Bachelor of Nursing
Science (BNS) or have equivalent nursing qualifications.
Some pursue certifications such as Certified Perioperative
Nurse (CNOR) or Certified Gastroenterology Registered
Nurse (CGRN) to demonstrate expertise in this field.
Additionally, specialized training in endoscopy
nursing is essential, covering topics like endoscopic
equipment, infection control, and emergency
response. Moreover, they must engage in ongoing
education to stay current with advances in endoscopy
techniques, equipment, and patient care practices.
As such, perioperative nurses act as strong
advocates for patients, ensuring their safety, comfort,
and overall well-being throughout the entire
endoscopic process. They are instrumental in
minimizing risks associated with infection and
procedural complications, providing patients with
a higher level of safety assurance in many respects.®

Pre-procedure preparation

Perioperative nurses are actively involved in
preparing patients for their endoscopic procedures.
They conduct thorough patient assessments, review
medical history and current medications to identify
any potential risks or complications, and educate
patients about the procedure. This education
includes its purpose, risks, benefits, and what to
expect during and after the endoscopy. Perioperative
nurses also ensure that patients provide informed
consent for the procedure and address any questions
or concerns they may have. They prepare patients
physically by ensuring fasting guidelines are followed
and administer pre-procedure medications when
necessary.*® Before elective procedures, the minimum
duration of fasting should be: Eight hours after a
large meal of solids particularly containing protein
(e.g, meat) or fatty foods. Six hours after a light meal
(e.g., non-fatty meal such as toast). Six hours after
ingestion of infant formula, nonhuman milk, or
expressed breast milk fortified with additions.
Four hours after ingestion of breast milk. Two hours
after ingestion of clear fluids for adults. One hour
after ingestion of clear fluids for infants and children.
Unless contraindicated, adults and children should
be encouraged to drink clear fluids (including water,
pulp-free juice, complex carbohydrate beverages,
and tea or coffee without milk) up to two hours
before elective surgery.®

Intra-procedure support

By offering empathetic care and clear communication,
perioperative nurses play a crucial role in ensuring
patient safety and procedural effectiveness. They
reduce anxiety, promote cooperation, and contribute
to a more positive patient experience during
the procedure. Perioperative nurses assist the
gastroenterologist in navigating and maneuvering
the endoscope, ensuring clear visualization and
accurate assessments. Their involvement ensures
procedural efficiency while they continuously
monitor patient comfort and responsiveness
during the procedure, intervening promptly in the
event of any adverse reactions or complications.”
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Post-procedure care

Perioperative nursing extends into the post-
procedure phase, focusing on transitioning patients
to the post-anesthesia care unit (PACU) or recovery
area. There, they closely monitor patients’ recovery
from sedation and any immediate post-procedure
complications. Perioperative nurses provide post-
procedure care instructions, ensuring that patients
understand discharge recommendations, restrictions,
and potential side effects. They are also prepared
to address any delayed complications or emergencies
that may arise after the patient has left the endoscopy

unit.n8?

Challenges faced by perioperative nurses
Patient assessment and preparation challenges

Patient anxiety: Many patients experience anxiety
before endoscopy due to fear of the unknown,
previous negative experiences, or concerns about
discomfort. Addressing this anxiety is crucial for
patient cooperation and comfort.!°

Patient education: Providing comprehensive
patient education is challenging but essential.
Effective communication involves explaining the
procedure clearly, using visual aids, discussing
sedation options, addressing potential risks, and
providing post-procedure care instructions.

Pediatric Patients: Caring for pediatric patients
requires child-friendly communication, age-appropriate
explanations, and building rapport with both the
child and their family. Individualized sedation
protocols and involving family members in preparation
and recovery are vital.*?

Geriatric Patients: Geriatric patients may have
multiple comorbidities, complex medication regimens,
and cognitive impairments. Nurses need to conduct
thorough assessments, manage medications carefully,
adjust communication for cognitive issues, and
adapt post-procedure care plans to meet nutritional

needs and recovery times.!?

Infection control and sterilization

Perioperative nursing staff must receive specialized
training to handle and process complex endoscopic
instruments correctly. Ensuring proper disinfection

and preventing healthcare-associated infections

(HAls) involve the complexity of endoscopic
instruments, which have intricate parts that can
trap organic material and require meticulous
cleaning, disinfection, and sterilization. Standardized
protocols should be followed rigorously to mitigate
contamination risks. Lapses in these processes can
lead to cross-contamination and severe risks for
patients.

HAls prevention: Preventing HAls include
ensuring proper sterilization and reprocessing of
equipment, maintaining strict hand hygiene among
healthcare providers, adhering to personal protective
equipment (PPE) guidelines, and implementing
infection control audits.

Infection control audits: Regular audits and
assessments help identify areas for improvement
and ensure compliance with established protocols.
Strict adherence to cleaning and disinfection
protocols for endoscopic equipment is crucial,
which includes thorough manual cleaning, disinfection,
and sterilization to eliminate potential infectious
agents, as well as the potential use of automated
endoscope reprocessors. Healthcare providers
should adhere to handwashing protocols before
and after every patient interaction, using soap and
water or hand sanitizers. They should also wear
gloves, gowns, masks, and eye protection as required.
Properly donning, doffing, and disposing of PPE
items are essential measures to prevent contamination

Handling emergencies and complications
during procedures

Endoscopic procedures are not without risks.
Bleeding can occur as a result of tissue trauma
during the procedure or due to underlying conditions,
such as ulcers or vascular abnormalities. It can range
from minor oozing to more severe hemorrhage
and may require immediate intervention to control
and manage. Perforation involves the unintended
creation of a hole or tear in the Gl tract wall. It can
be a consequence of instrument-related trauma,
underlying pathology, or the nature of the procedure
itself. Perforations can lead to peritonitis and
require urgent surgical intervention.®

During the procedures, patients may experience

adverse reactions to medications, such as anesthesia
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or sedatives. Effective healthcare team communication
is crucial, with perioperative nurses conveying
critical information to ensure rapid responses.
Accurate documentation is essential for continuity
of care, and nurses serve as patient advocates,
ensuring timely interventions and offering support

to patients and their families.’

Early recognition of post anesthesia complications
Although adverse reactions to anesthesia drugs
are relatively rare, they carry the potential for serious
consequences. Early detection allows perioperative
nurses to initiate appropriate interventions and
prevent potentially life-threatening situations.
They must remain vigilant in promptly identifying
signs of complications related to sedation, such as
changes in vital signs, altered consciousness, or
signs of distress. In any sedation-related emergency,
effective communication and collaboration among
healthcare team members, especially the anesthesia
team, are of paramount importance.’
Oversedation is a significant concern as it can
lead to respiratory depression, a condition that,
if not promptly addressed, may result in hypoxia
or even cardiac arrest. Hypoventilation can lead to
hypercapnia and acidosis, further disrupting the
patient’s physiological balance.’*?° Perioperative
nurses should be familiar with sedation scales and
assessment tools to accurately gauge the level of
sedation. The endoscopy unit must be equipped
with advanced life support equipment, including
airway management devices, defibrillators, and
emergency medications. Nurses should be well-versed
in the use of this equipment and possess the skills
to perform interventions such as bag-mask ventilation

or cardiopulmonary resuscitation (CPR).%

Opportunities for improvement
Technological advancements

Endoscopic equipment: Advancements in Gl
endoscopy, such as high-def and 3D scopes,
significantly improve visualization, enabling the
detection of subtle abnormalities in the Gl tract,
aiding in early diagnosis and precise treatment
planning for better patient outcomes. 3D technology

enhances understanding of complex anatomy,

especially in areas like the colon or biliary system,
where precise visualization is crucial for accurate
diagnosis and intervention.??

Specialized endoscopic instruments: Innovations
in endoscopic equipment go beyond imaging, with
specialized instruments like endoscopic ultrasound
probes and Endoscopic Submucosal Dissection
(ESD) devices. Endoscopic ultrasound probes
combine ultrasound imaging with endoscopy, aiding
in real-time visualization of the Gl wall layers.
They are invaluable for diagnosing and staging Gl
diseases, particularly cancers, providing precise
depth assessment and lymph node evaluation. ESD
devices allow minimally invasive removal of early-stage
Gl lesions, reducing patient discomfort, recovery time,
and complications associated with traditional surgery

The over-the-scope clip (OTSC) system, have
revolutionized the treatment of refractory
gastrointestinal (Gl) conditions such as bleeding,
perforation, fistula, and anastomotic dehiscence.
Traditionally, these conditions required surgical
intervention due to the limitations of conventional
endoscopic instruments. The OTSC system offers
a powerful sewing force for closing Gl defects with
a simple mechanism, allowing for the sealing of
large defects and fistulas using accessory forceps.
It has demonstrated remarkable clinical success
rates in various refractory Gl indications. The system’s
simplicity and rapidity make it a valuable tool in
bridging the gap between endoscopic treatment
and surgery, offering an effective alternative for
challenging cases. Since its introduction in 2007,
the use of the OTSC system has become widespread
in the medical field, offering new hope for patients
with Gl refractory diseases.?

Electronic health records (EHRs): Integrating
health information technology enabling nurses to
easily document and access patient information,
including medical history, allergies, and medications,
ensuring comprehensive care understanding.
Real-time recording of vital signs and procedural
details enhances accuracy and supports quicker
decision-making, reducing errors and improving
patient safety. EHRs also simplify documentation,
reducing administrative burden and allowing nurses

to prioritize patient care.”®
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Telemedicine: This technology enables remote
consultations, pre-procedure assessments, and
post-procedure follow-ups, enhancing patient access
to care. It allows virtual pre-procedure consultations,
benefiting patients in remote areas or with mobility
limitations. Post-procedure, telemedicine aids in
remote monitoring and addressing concerns,
improving convenience and resource allocation.
It fosters interdisciplinary collaboration among
perioperative nurses and specialists, facilitating
patient education and engagement.”®

Enhanced training and education

The dynamic healthcare landscape and rapid
technological advancements require nurses to
prioritize ongoing training. Regular sessions and
workshops help them acquire new skills, update
knowledge, and maintain clinical competencies.””

Certifications: Encouraging perioperative nurses
to pursue specialized certifications in gastroenterology
or endoscopy nursing is a strategic move to boost
their expertise and commitment. These certifications
demand rigorous educational and experiential
qualifications, along with comprehensive exams,
ensuring a deep understanding of endoscopy
procedures, patient care, and safety. Certified
nurses exhibit dedication to top-tier patient care,
gaining specialized knowledge for handling complex
cases. They also enhance the unit’s reputation,
fostering patient and family confidence, ultimately
resulting in improved patient satisfaction and
outcomes.

Benefits of simulation: Simulation-based training
offers a structured and safe environment for honing
skills and enhancing decision-making capabilities.
By replicating real-life scenarios, ranging from
routine procedures to intricate situations like
handling patient discomfort or anesthesia-related
complications, nurses can sharpen their critical
thinking and clinical judgment skills within a low-stress
setting. The repetitive nature of simulations aids
in the development of muscle memory and fosters
familiarity with various equipment. This training
approach adheres to a standardized framework,
ensuring that all perioperative nurses receive uniform

and comprehensive training.

Multidisciplinary collaboration

Team communication: Perioperative nurses,
gastroenterologists, and anesthesiologists must
work seamlessly together with clear roles and
responsibilities. Open and transparent communication
prevents errors and misunderstandings, while
collaborative decision-making allows for quick
responses to unexpected situations. This can adapt
to changes in the patient’s condition, adjust procedural
plans, and provide superior care.

Pre-procedure huddles: Pre-procedure huddles
are crucial for improving team communication and
coordination. During the huddle, they discuss the
patient’s medical history, allergies, and procedural
plan, ensuring everyone is aligned on objectives
and potential challenges. This promotes collaboration
and accountability, allowing team members to voice
concerns, provide input, identify and mitigate risks,
reduce errors, and enhance patient safety.

Complex procedures: The complexity of
procedures, like Endoscopic Retrograde Cholangio
Pancreatography (ERCP) and Endoscopic Submucosal
Resection (EMR), often requires surgeons and
interventional radiologists in addressing complex
anatomical or pathological challenges. ERCP, for
instance, involves bile and pancreatic duct intervention,
frequently needing surgical expertise. Similarly,
EMR, focused on removing large or high-risk mucosal
lesions, may require surgical consultation.

Case conferencing: It is a collaborative approach
involving experts from various medical fields who
discuss patient care collectively. This interdisciplinary
dialogue draws on the team’s expertise to make
informed decisions on diagnosis, treatment, and
follow-up. It is especially valuable for unique or
high-risk cases, enhancing a patient-centered
approach by integrating diverse perspectives. This
approach prioritizes patients’ best interests, leading
to improved care quality and outcomes. Additionally,
it fosters ongoing learning and professional development
among healthcare providers, benefiting both patients
and the healthcare team.
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Quality assurance and best practices
Outcome measures: Establishing quality metrics
and outcome measures include key performance
indicators like procedure success rates, complication
rates, patient satisfaction scores, and adherence
to infection control protocols. Tracking and analyzing
these metrics help identify areas for improvement,
enabling evidence-based interventions to enhance
patient care. Outcome measures also facilitate
benchmarking against national or international
standards, supporting continuous quality improvement.
Performance improvement initiatives: Perioperative
nurses are vital participants in performance
improvement initiatives, focused on enhancing care
quality and patient safety. They engage in regular
case reviews, analyzing individual procedures to
detect protocol deviations. Root cause analyses
help uncover systemic issues behind adverse events,
preventing future occurrences. Nurses enforce
standardized care pathways and evidence-based
guidelines to promote practice consistency and
cultivate a culture of continuous learning.
Benchmarking practices: Benchmarking involves
comparisons of performance and outcomes with
national or international standards or similar facilities.
This process identifies areas for improvement and
offers insights into strengths and weaknesses. Success
rates, complications, patient satisfaction, and infection
control protocols can be evaluated against industry
standards, forming the basis for performance goals
and targeted improvement plans. Benchmarking
cultivates a culture of continuous quality improvement,
motivating perioperative nurses, to excel in patient care.
Auditing and compliance: This assessment
processes systematically review unit operations to
ensure adherence to best practices, safety guidelines,
and regulatory requirements. Audits cover various
aspects, including infection control, documentation,
equipment maintenance, and medication administration.
Compliance assessments evaluate adherence to
relevant laws and regulations. Perioperative nurses
play a central role, identifying deviations and assisting
in addressing deficiencies. These efforts not only
detect and rectify issues but also proactively prevent

errors, ensuring patient safety and high care standards.

Patient-centered care
Patient education and informed consent

A comprehensive explanation of the procedure
empowers patients to make informed decisions,
reduces anxiety, establishes trust, and enhances
safety. Patients need a clear understanding of the
procedure’s purpose, risks, benefits, and what to
expect during and after. When patients are well-
informed, they are more likely to follow pre-procedure
instructions and post-procedure care recommendations,
significantly impacting the procedure’s success.

Obtaining informed consent upholds the patient’s
right to autonomous decision-making and protects
both patients and healthcare providers legally and
ethically. Nurses ensure patients understand the
procedure, its risks and benefits, alternatives, and
implications. Informed consent demonstrates
respect for autonomy, builds trust, and contributes
to a smooth and successful procedure.?®

Effective communication and active listening
are foundational skills for addressing patient
questions, concerns, and anxieties. Nurses create
a supportive, empathetic environment where
patients feel comfortable expressing themselves.
Active listening ensures that patients’ fears and
questions are fully understood, fostering trust and
rapport. Clear and compassionate communication
helps manage expectations, enhances patient
satisfaction, and contributes to positive outcomes.

Patient experience enhancement

Perioperative nurses prioritize patient comfort
and well-being throughout the entire process. They
begin by ensuring patients are well-informed about
the procedure, addressing specific needs, and creating
personalized care plans. During the procedure,
nurses monitor comfort and make adjustments,
minimizing anxiety through proper positioning.
Post-procedure, they continue to focus on recovery,
offering support and clear instructions for post-
procedure care.

Effective pain management is a crucial element
of perioperative nursing care. Nurses assess pain
levels and incorporate non-pharmacological
techniques like distraction, deep breathing, guided
imagery, and relaxation to ensure patients experience
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as little pain and discomfort as possible. Furthermore,
nurses provide warm blankets, adjust lighting
conditions, and play soothing music to create a
calming atmosphere, reducing anxiety. They maintain
a clean, organized, and private physical environment
and engage in compassionate communication to
address patient concerns and provide emotional
support. These efforts lead to an environment
where patients feel respected, valued, and cared
for, resulting in @ more positive experience and
improved outcomes.”

Addressing cultural and ethical considerations

Patients from diverse cultural backgrounds may
have distinct beliefs and values that influence their
healthcare preferences. Nurses must respect these
differences and adapt care practices accordingly.
This includes tailoring education materials,
accommodating dietary restrictions, and aligning
healthcare decisions with cultural values. Promoting
cultural competence enhances patient satisfaction,
builds trust, and reduces care disparities, ultimately
improving the patient experience.

Ethical dilemmas may involve informed consent
challenges, end-of-life decisions, organ donation,
and resource allocation. Nurses must balance
patient autonomy with safety and well-being,
involving ethics committees or legal experts when
needed. Training in ethics and regular consultations
help nurses uphold ethical standards while providing
support and advocacy.

Effective communication is fundamental and
interpreter services or interpreting applications are
crucial for overcoming language barriers. These
services ensure that patients with speaking other
languages can fully understand their care, participate
in decision-making, and receive post-procedure
instructions. Clear communication enhances
patient safety, demonstrates a commitment to
patient-centered care, and promotes equity and
inclusivity. It prevents misunderstandings and
ultimately improves the patient experience by

ensuring all patients receive high-quality care.

Ensuring privacy and dignity

Upholding patients’ rights to privacy and dignity
is both a moral and legal obligation. Nurses ensure
patients are aware of their rights, actively involve
them in care decisions, and advocate for their
privacy, confidentiality, and autonomy. They
collaborate with the healthcare team to conduct
all aspects of the endoscopy process in a manner
that respects patients’ rights. In cases of breaches
or concerns, nurses take swift action to protect
the patient’s well-being, contributing to ethical,
respectful, and patient-centered care in the
gastrointestinal endoscopy unit.

Privacy measures include curtains, screens,
and lockable changing areas to shield patients as
they prepare for procedures. EHRs are securely
stored and accessed only by authorized healthcare
professionals. Perioperative nurses are dedicated
to preserving patients’ modesty and dignity. They
provide appropriate gowns, employ draping
techniques to minimize exposure, and perform
procedures discreetly and sensitively. These strict
protocols ensure compliance with privacy regulations
like the Health Insurance Portability and Accountability
Act (HIPAA), enhancing patient comfort and trust
in the endoscopy process.

Research and innovation
Current research trends

Patient outcomes research involves studying
factors that influence patient safety, comfort, and
satisfaction. Researchers investigate sedation
protocols, pre-procedure preparation methods,
and nursing interventions’ impact on patient care
and recovery. This research informs best practices,
optimizing the endoscopy experience.

Infection control and prevention studies aim
to reduce healthcare-associated infections.
Research assesses disinfection protocols, sterilization
technologies, and strategies to minimize infection
transmission during endoscopy. Evidence-based
guidelines are developed to maintain aseptic
conditions, safeguarding patient health.

Quality improvement initiatives focus on
streamlining processes, reducing errors, and

enhancing efficiency. Researchers use patient
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satisfaction surveys to inform improvements in care
experiences. Standardized protocols for perioperative
nursing practices are developed, elevating care
quality and patient outcomes.

Technology and equipment evaluation research
assesses the impact of advanced endoscopic
technologies on procedural efficiency, diagnostic
accuracy, and patient outcomes. Studies ensure
the safety and effectiveness of new equipment,
guiding the adoption of innovative technologies
in clinical practice for optimal patient care.

Promising areas for future research and in-
novation

Enhanced sedation protocols aim to personalize
sedation approaches based on patient characteristics
like age and medical history. Researchers explore
optimal sedative dosages, types, and administration
timing to improve safety and patient comfort
during procedures while minimizing adverse events.

Telehealth and remote monitoring research
investigates the integration of virtual platforms
for pre-procedure assessments, patient education,
and post-procedure follow-ups. These technologies
expand access to perioperative nursing care and
enhance patient safety by remotely monitoring
vital signs and symptoms.

Artificial intelligence (Al) integration research
focuses on Al-powered systems to assist in patient
assessment, real-time monitoring, and predictive
analytics. Al algorithms analyze patient data, detect
abnormalities, and optimize care plans, augmenting
perioperative nurses’ capabilities in delivering
precise and proactive care.®®

Patient-reported outcomes (PROs) research
gathers patients’ perspectives on the endoscopy
process through surveys and interviews, informing
improvements in patient-centered care and
assessing the impact of interventions from the
patient’s viewpoint.

Sustainability initiatives research explores
eco-friendly practices, technologies, and materials
to reduce waste, energy consumption, and the
ecological footprint while maintaining high patient

care standards.

Nursing education and training research
explores the use of virtual reality (VR) and augmented
reality (AR) simulations to provide immersive
learning experiences for perioperative nurses.
These technologies enhance critical skills, decision-
making, and emergency response, ensuring nurses
receive practical training for their roles in the

gastrointestinal endoscopy unit.332

Conclusion

Perioperative nurses in Gl endoscopy units
face several significant challenges in their roles
and play a pivotal role in many respects. Patient
anxiety is a common issue, with many individuals
experiencing fear and apprehension before
undergoing endoscopic procedures. Infection
control is an ongoing concern, demanding strict
adherence to protocols to prevent healthcare-
associated infections. Sedation management is
another complex challenge, requiring nurses to
strike a delicate balance between ensuring patient
comfort during procedures and a deep understanding
of sedation protocols. Moreover, handling emergencies,
although relatively rare, underscores the importance
of training and preparedness.

Despite these challenges, numerous opportunities
for improvement exist. Technological advancements
hold promise for enhancing diagnostics, patient
monitoring, and procedural techniques, ultimately
benefiting patient care. Enhanced training, including
the use of simulation and advanced educational
tools, can elevate the skills and knowledge of
perioperative nurses. Additionally, they work closely
with other healthcare professionals, emphasizing
the importance of effective communication and
teamwork to deliver the highest standard of care.
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