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Abstract

Patient safety is the core of surgical services at all levels of healthcare facilities, as surgery
carries inherent risks and potential complications. These include the risk of excessive bleeding,
risks associated with anesthesia, the risk of blood clot - Deep Vein thrombosis, and medical
complications influenced by the patient's age and pre-existing conditions. Patients with underlying
diseases such as heart disease, hypertension, and diabetes are particularly susceptible to these
complications. The purpose of this research was to develop A surgical safety checklist for surgical
patients At Raj Pracha Samasai Institute (RPSI). The research design employed an action research
method consisting of four phases. Phase 1: Understanding the potential problems and identifying
alternative to prevent and solve issues in surgery. Phase 2: Drafting a model for checking items to
ensure safety, called “AEMPAVEE MODEL”. Phase 3: Implementing the draft surgical safety checklist
model. Phase 4: Evaluating the effectiveness of The model.

The target population this study included health care providers (ophthalmologists, surgeons,
anesthetists, and operating room professional nurse) as well as surgical patients, totaling 26 Participants.

The research was conducted in the surgical operating room of RPSI. The research tools
included In-depth interview questionnaire, non-participant observation questionnaire, satisfaction
and acceptance evaluation forms, competency verification form nursing procedures guideline base and
the model and data collection forms. All data collected during February - July 2024. The result of the study
were as follows. (1) In this research the author studied and developed the AEMPAVEE MODEL to be
used as a model for surgical safety checking items, For patients who underwent surgery at RPSI.
(2) After approximately four months of using the AEMPAVEE MODEL, It was found that the surgical
safety checklist effectively reduced surgical risks and prevented adverse events. There were no
cases of surgery performed on the wrong person, wrong side, wrong position, or wrong prosthesis.
Most notably, no infections were found in the clean surgical wound, and no misidentification of
surgical location occured. In addition, analysis of data review that the total target population was
highly satisfied, with the high average score of 4.88 (Mean = 4.88 SD =.32) Acceptance of
the AEMPAVEE MODEL achieving an average score of 4.88 (Mean = 4.88 SD =.32) which is considered
high. The research results mentioned above, recommended that AEMPAVEE MODEL should be
considered for implementation in all surgical units of the Raj Pracha Samasai Institute (RPSI). As it

effectively reduce surgical risks and prevent the occurrence of adverse incidents.

Corresponding Author: Aempavee Thitisophons  E-mail: thadiikua@gmail.com
Keywords: Surgical safety checklist, AEMPAVEE MODEL, Surgical patient
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Wunluiowindn lnensineudulaio msingamnisnne lneefeinasives Patient care team 30
wae Patient care team AagNIsU

E: Examination (M3n929@0UAg A 89) L unsdudumnugndeswest e unuanarUae
fundardn vidaveanisiida lufusenside sanfamantian1aiesufuanig v elsiifa
Auvasnsielunsige

M: Medication (nN13539@0uUsEIAN15uie1/n15l987) N1snsIvasulseiRnIsunen
waznatnAssannslien Usedinisiuusenuenayulnsuazeninifiueig i edesiulaly
NANTITUNINGDUVUTHGR

P: Plan (A979@8UN19INUNUHIARA) N1TATITABUAIINYNF BIVDILNUNITINBIVOI NN
AupsrssindaiieldldAnnsndnRas s Aavinanis

A: Assignment (UnU i filunisiey) nsuusunumminfisesne uialndnseswinge
WielusazauaninsnufiRnuldnssunummhivesmules

V: Voice (M3nanduduninugndes) nsnanduduninugndesiiginaiii eliiukise
\Aamsdeansiiuszansam

E: Evaluation (MsUszifiugihenoussnaniesitde) weguisazesnainviesindindedldu
N15UTEUNBURBNAINTBIHIFR WU NITNTIVFBUAIETZUIBIEDN ATIVFBUTEAUNTIANAIVREUIL
Tnoudslifturosiniiunsiu ilemsauatithsedsdaiiios

'
va o [y

E: Education (n1sliaanus/muugdn) iauugihnsuiasmimndadise wielvUieanuise
U URsmdasnlagnaes

namsUsEIi g ULUUNMsRsRasUTen s inUasns sdwsugUaed e sunsindadounasmds
fimungUuuuNMsRTIEeuUNEMsiaUasnsedmiudtieildsunsridaiiantusmUssmande

(1) AoudguuuunsnsiaasusensHiiavasadsd v Ui L sunisindn
WU Uspdanmisuifen mssudsemueiayulng/du niennsine1 mansavaeunsiienujiue
diotlesfunisfaienislu 60 wift Ssldduiunisnsndevasuynau drunisnanadudunsudiu
n159111A3 D9MLNBUT RAHIARA N1RTIRaBuAENSouTesgUNTalLazei T lun1ssEiuaugEn
MsasREeUNsinsBNgUnsalfiiaw/eTenziiion na1adudule uwanadUie sliavesnisHidn
fumisindanismunulsgnsnmmsiliunanidevensiesiio anundourenaiosiionidn
sdumanssaeuiuunds lWildufoannauusesdlsfinumuin malinnmdadeddssmineincn
fmsmraaeunnaulfiivnedsasinaue
(2) nadiguiuun1InsIvdeusensiidaUaends dnsandunisuiansiaaey

emsridinaendeaTuynUssdiunnszervesntsign IneufiRnau yneds uasftfaduane
naniAe 2.1) svgznaulinisseiuauidn (Sign in) dn1snanduduasudiu VI E RN
VS emsnseaeumsmienvesgUnsal warendililunsseiuanuidn manmaseudss iimauien
granulns/Buq M3ang1 MInTadeunneIeugUnsaliiay ofuasiiien 2.2) svozneuasianiidn
(Time out) Aasunmd Idydneruia wazweruiaivdwiositda nanduduie uwanagiae
yfiavean1skade suvtsindn efersdien weruanuniulszdninmnsiliunaande
veamslieuidrunietestunisfndenislu 60 uiit Msdan mssdideddszndnmdn
2.3) sypousandaniediifn (Sign out) viinvesnsiifafivuiinlusuudufinnisiidngndes
msasaduins esilesidadudu dduidenasudiu nmsiWoulieddingiogndes nsUseiiu
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1%
& a o (Y

nsgayLdeiion Aasunme IdydneIuia wasneUAIVITNTREINGR NUNIY WRNsaldANAnTY

o
1%

szwrihsinda Safoaddlifuiesiniliuguadiheseiies

naMTilATIziteyanudn ananuindnidunumddalunisquagUasfiaziiiiunisiige
warlsUuuumsnTareueNsKdaUaenfedms Uit efldsuneindn st tefidhsunside
LLawmumimaaﬂ%’iﬂLLUUmimfmaauswmﬁmé]’mﬂaaﬂﬁ’ﬁﬁﬂ’wuﬁu Tin1swausveylusedu
mrmaemmli Wundnde sUluuMsnIREeUTIeMIdnlasndsdmiugieilasunissingn
it umnzautuuiunvesviosiin (X=4.84, SD=36) msufuinuguuuuliigeenn lidudou
(X=4.88, SD=.32) §ULUUNITATIAFOUSIENSH IR AUABAS aawwiuaﬂaamlm TUNITHNAR
dauasounqulunisquadissidara 3 svey (R=4.73, SD=.45) sausugUuuua ATy
FranunsathlUfugtaendinedun seld (X=4.77, SD =.42) femns1eil 1

M1571991 1 91U Fegar Alady dIudenuunInggIuNITEaNsUTULUUNTATIIAEUIIENTHGR
UaeadudwmiuUielasunisideandusivussanaindeiiamuniu Iuuniede

sULUUNSATRFRUTIEMSHIAaUaanded 1w UL U
nlasumsrinfnaaIiusgUszeaunde

Uszihunisusiliu AVNTHIUTY
anh) Yy v o8 Mean SD wUana
) N oy 4
g nang i

1. gUnuUT ity 22 4 0 0 0 484 36  wniian

WiINgEUNUUIUN (84.6) (154)  (0.00  (0.0)  (0.0)

YDINBIHAR

2. msUUARNURUY 23 3 0 0 0 488 32 wniian

lalgeen lidudou (88.5) (115  (0.00  (0.0)  (0.0)

3. gUkuun flmwaseuray 19 7 0 0 0 473 45 anndige

lumsqua gtheshdn (731 (269) (000 (000 (0.0)
14 3 582 (Sign in,

Time out, Sign out)

4. ganiusuLuU 20 6 0 0 0 477 42 wniian

fimutuiaansa (769) (231 00 (00  (0.0)
WlUlgiugUaeren
5199Uq Aokl

mamiﬂszLﬁummﬁqwﬂﬁmm@J‘Lﬁu%mauazcﬁf%’uu’%nwﬁﬁﬁfagﬂqumimwaamwmi
HdaUaontedmsUdUeild SunsindRantuseUssrandefiwanng uiudn muianelagiuuun
ogluszduinndiaannuszidiu ldun anufansladenisliuvunsiaaousnenisindatasnss
(X= 4.88, SD =.32) aAvwitenalasionudaendglunsnidaniuuuuuy Panndu (X=4.84, SD =.36)
Fap37197 2
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A15197 2 U7 Feuag Anady drdeuuunInTgIu AT lIFULIUNITATIVEBUIIENTT
HRnUaenfedmsugUielasunsiide aantusivusssaunds uunsede

sUnuuN1IATIRsRUTEMSHIRAUAand sEwSUEUenlasuNsHGR
soUusvUsTEUng

Uszigunisuseisiy FTAUNITAIUNINE TR
Inn o, oy  Mean S.D. uwlara
by 1N Yoy &
Ngn Nang UGJ
1. anuiisnelasenisld 23 3 0 0 0 488 .32 1niign
LUURNSIVEDUIIYNS (88.5) (11.5) (0.0) (0.0) (0.0
NIsnUARANY
2. Anuianelase 22 il 0 0 0 484 .36 maﬁqm
AMUUaBAANY (84.6) (15.4) (0.0) (0.0) (0.0
Tunsudanw

JURUU IUIYY

(%
Y L)

pamaiuTIuTitiaddyannisihdaiiisanguuuu ifauntunud deuimuguuuy
fnsendeiinay Andne Aadiunds niensldeTorviisuianain 1 519 dnsaadofldiunis
WHANIARALDIA 2 518 NITTEUMUNUBIARRANAIA 2 918 naamuIgULuu wudt lddnisuidn
Anau And1e Aadumus niensldeterziiisuianain lfinsind ofiunandnavern wazlidl
MITLUAMUNUINIFARANAA Fan5197 3

M15199 3 HAGNEN1N1INYIVIAYRINSIETULUUNITATIRdRUS1IEN1SHAARURens sdmTulUae
AldsunsEdnNvNTY

fouWmun VBRI

EteT) Wviang  gUuuu Fuun HAANSNIINITWYIUIA
(2566) (2567)

1. unsEfnina 0 1 0 v AN Uwuus lWiimssdeiae
RATY HAGLALS HR919 HARILAUS 138 Wrong
%39 Wrong prosthesis prosthesis

2. Sruaumsiinide 0 2 0 NAINAUIFULUU lidfinsiinide
funardinazens funarndinaze

3. TIUIUNTTEUR LS 0 2 0 AWMU FULUU NTTLYAUNUS

HAFARANATR HAFARANANA

29190

sUluUMIITIRaRUTEMIH T aond sdms U Uaed ld unsinge antusaUssnande
fannsauvAlda3adaunisld AEMPAVEE MODEL % sUsenausae A = Assessment, E = Examination,
M = Medication, P = Plan, A = Assiscnment, V = Voice, E = Evaluation, E = Education wuadu 3 svey Ao
J28¥N OUN A A (Pre - operative phase) s¥ugN 10 A (Intra - operative phase) T¥UgRa 1A A
(Post - operative phase) Waillws1e 3 svozdanaiidiadu ansaifingUinisalliisUssasdle
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TnoimnnisallifsUszasdvosiomiin andunelsssandoiiadui 3 svos Tsaenndoafiu
551 wevwidy wazamg 9 Anwin1swaugULuuIzUUAuYaan o e eadunsfialde
TuumsnguagUassidalsmeuaniddmuin suuuussuummaasasts Wetlestumsinde
Tusunswenuiadiheshdinlsmenuamsiafnuuntusznoudie 3 szoy ldud 1) svaznoukidn
nMamsuaamdenvesiaeidofUisunsenieadia 2) ssazindn uay 3) szezudainfn®
LA 5282 Intra - operative phase YasanTuTwUsEMENED Aawn salliflsszasdunniian
\dosanvianisanaaeunsuszfiugUasneud1iunskida 1IAn1saTIaaeUAILgNABIveq
LHUNITTNYY VIANITATIABUNITIT81ad ulnIhazvIANITATIAABUNITINLHUK AR
Lifinnsnamiuduanugndesmesnisliendfdaus visl AEMPAVEE MODEL (dulunuderiinua
YOI INedudasunnduriausemelng s1ineduanusunnduralsenalng s1inendesaslsUnnd
wisUszmAlve Inendedszamdaswnme wisdsswealve 9193ne1ds Tan mo widn wwidwisUszmalneg
INne1deddyunndurislszmalng s193nedeInyunndusussinelng uagauiAuneIuIg
wowwauisUssmalvenasmfyaninde “mesusalvilleliarnaendedsunsummmainm
Tuesidin” TnsihuuunsiaaeusienisiidinUasndsvesesdniseundelanuusulduvadu 3 ssus
1) szoznouiazalimassfunnuidn (Sign in) fssidauftRsiutu Tvedwiiossedinguiaindn
wosidn uagidygdneruadnsdudunsiuduninugniesweste wwanaguie dumaidn
¥iAva9n15HAn warluBugouridnyiiag sanunguTnuf agyiWfa AT19deuANATURIY
vagunsaluazeiildlunisssiuanuidn asvaeuingd Pulse oximeter Anligsuagldnisle
pyaoulsiinuien ansaeulseiinmsldvietiemeladun viadesiawinonsddnumeld
viatevela nsmaoumsilenadeden wansSouammifielimaun 2) ssezieuflazasiin (Time out
ﬁm’1&1’@U§ﬂ’ﬁi’mﬁuﬁﬁamwmﬂ Tdydurmd dgdneuaussneuadniwiosdnsiiunig
nandudude uwanayUiy YnveINIsHIan way mwmm e mslviendfjiaug Lwaﬁmnu
nsAndenisly 60 wifineuasin dasunndnuniudunoun sindaiididey vieduneudionaiin
Tnglinndnainasiuszeznatiidauaznsgydoidon AdgygnuniudamideasednssTs
dmsuithsanizans werunanumulssdvsamnsyiliunendevenniede ausdmani)
Anumeieuaiasiionin msAnamisEiFeddszmneingn 3) srezneudiieenainiowsingn (Sign out)
ﬁwjﬁmﬂ;‘jﬁ’aiamﬁ’uﬁ%wmma‘iﬁmgﬁwﬁmwé]’m e uazdasunmg Inenemunaiviniemifnnaiigudu
Tiiukndnlddu Usenaudie vdavesnisiidaivuiinluwuuduiinnisiidagnies nsnsiaidu
w3 esilondin dduden uandudunsudiu madeudiedsdamsagndes dyviReaiued esdlenndn
Aasunng Idd) uazneIuia mmumamizﬁﬁﬁﬁyﬁLﬁ@ﬁﬁuizmwmimﬁm Faoudsliilutontnily
guarthesieliles®

sULUUNIRTIRERUTIBNTHARUasndBdns e ld S unisindafeng 1y aenadesiiu
LARMINEAE R FnYesdtinmsIeIIa Tl A = Assessment iWumsweTuiaszerieURdndias
Uszdiutlymanudesms mawSeuaamieuriUaoneuinda uazgunsaliniesile/niadldsioninan,
E = Examination, M = Medication, P = Plan, A = Assignmen,t V = Voice, E = Evaluation
Junisnerviasseeidn weruagsuRaveulngseu (Circulating nurse) ABdnIINABUAIINYNA DY
vosayans UszTiin1ainw wamsnsianmaviosjuinig mamsmawwiqa VIOHANITATIVNLAY
duq newradaadasdle (Scrub nurse) duadasiiagndaaniuduneunisindn uaznumdnnisves
mmsgmms{]aaﬂumiamalﬂia (Standard precaution) WK AlAesElnsyis dmsU E = Evaluation
\dunsweriaszegndandauaznisguasioiies nerunagiuiinveulaeseu (Circulating nurse)
ATIRABUNS 04 M TI9A 99590 (Specimen) AALLIVINIVBIMLIBIL NETUAAWAS 83310 (Scrub nurse)
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RTIAUMNARAR/vieTEUTe/aeaiulaais/NG tube wavaunsaiifnsunegUiunawndoudie

[

NsUufinMINIneIUIa Ineimuawivig asiuunesunstuiindeyanisnisneiuialinseungy
nsrUIuMTNeIUIa tnensussduaningUisnounidn vaekde wazvdanda Weadutigm
WarAUABINTUB YUY TTITENMITNEVIALEENUNUNTNETUNE U URMINEUan1sdaantssnw
Tuiinteyalinseunqu gndesuazseiies fsvuunisnriaaouanuanysal gnies 1Wedeld
sadldasnsUssfiuanininanie 3nla wazensuaivewvaendandaliauremd onugi
HUrsuazasouasInuan ndgymvesiiglureuiwnredividn deyanazs1eaueinisnse
AuAnURfs1g TiinduuineiaverUisfiguareldniuienissnuineiuiasesend og
Tidoyaungvae uazaseuasuisIfumsidanuvounivnIn Uszauduiiuneiuiavegae
wagliduugihiiheindauazaseunia tiomausulumsiiuyanin®
msturdoumsiiiumsmuguiuu TasweuaivBwiuioRauResinbn dasumed Snyume
Aydneruia neaedldiuunsgeuTIENSHIRnlaenA LAz ILUUATIRERUTIINISHIRRUa DAY
uldUseloviduguasnedug Adsumsnadailildingumaassuaznuin ndamsiamulgULuy
IRsREBUTIIMIH R AUAeRS B U e LA umsHn weunaivdwionindn wasanany v T
Tuwusmaseunsnumsifaasnoiugiaennae aminansiy wansiisiuin AEMPAVEE MODEL
anunsehunu dalaasduiesiwamuuIunvesandunvusenainds Aseuaqun1siIdanUssam
TuanntunwUssrands §sneldh AEMPAVEE MODEL figfioufifnu easdent unounsufino
Aduanednual Snusliu Uad uuwmad vadu aeandesiunuidovesaiua eadUsziaty
lAnwnanIsiauFURUUNIIATIRaR UM IHIdRUa A lsne1UIasIw3inu Il nasnsiRFULUIY
fuwiltilunslduuunsaeunenuniss i ataend s 13y fn1samaaeududu Pulse oximeter
fimsnseaouanuasuiiuesgUnsal/endililumssefuanuddn finsnseaeulenadeidenun
fnsmumudunoueiefiouasauidssesiiusingn wagiinsmumunnzusndeuiiAntuesity
nfAndansiindin” denadesiuanueny Mames wazany Adnwianusmielumaiuuunsavaoy
51801501 AYRBAd 8o 19Ny 5AivelsIneIUIaNIATNUIT dN1TUIRUUATIIEBUTIENITHIAR
Uasafoanlinnsedidisunsiidn® wavaenadosdy Kristin Harris et al i@nw1n193au
LAZATINEBUAIUYNABIVBILUUATIVABUTIENTH 1 AUaad ulun1sidave s Urgnudn
N3NV UNTIRA8UTIENSHF AT USUUTslU I ey liuuunsiasusiense e
fanutdede wnzaufunsianldfunealdsumsideluauniifienuemzinzae®
nan13UszidugULUUnNIIRTIvaeuIIensHIiatasadsd v Uned lesuniside
anUusdsymandenuin Inwwmd daewnne Ay nenuna Wenma%ﬂ%wﬁaqﬂhéfmmsé’{hsﬁLfﬁw%’u
NsH Al N158aU5UTIN (Mean=4.88, SD=.32) wagAi1uianelasiu (Mean=4.84, SD=.32)
AoguULuU fiwannd uluszduuniian ﬁqﬁmiwgULmeimwaanwmiNwﬁmﬂaamﬁ’aﬁm%’u
AUaeildsunmsninde Tewauid uainnisiidiusauvesmeuiaivdniesinda anaianivdn
wazgUaeidi1sunsriade WulumauwAnmsiamuaiusw®® damsiamnguiuy AEMPAVEE MODEL
AINNTEUIUNTIFLAANAIUTNNT (Fnwunmd Aasunmd Fdydneiuia ne1u1aIvndnvieinisn)
wazf{3uuinns Uaeiiihfunisiide) swdudesgianmigmuuuasieaeusenisiiiauaond
SamuIglwuun1InsisaeuauUaendsd mTul Uaen1dn saunaassld Usuusegluuy
SruUssfiung wogdamdunaUssloviv 4 szevresnside 1dun svoed 1 lnedlviuinisiidius
Tuisgviilymiiielugszesd 2 dindula (Decision Making) $193Uuuya UTRRuuUUATIEDY
snsifavaenfef wauid unagdndularisUuuy AEMPAVEE MODEL unldlusiassdn
dmsugSuuinis (Uaeildsunisindanazand) fdausaulumsdedulaldsuuuuluganisug s
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pausuingliTdnusnlunmsfiiumsniusuiuy AEMPAVEE MODEL wawszewl 3 fldwsuvaandld
samﬁaﬂ%’uﬂquﬁlﬂﬁgmwm fanumzauiuuTunvesan ius vl senaundy lnedUiouaz i
feusulumanasedddsluuumusssrnaiidmun wimndudunsUssiuassesd 4 Sdus
lun1suseiduna (Evaluation) )lvuiniswasysuuinisdadiusnlunisussifiunag vuuu
wazSunauselewil (Benefits) ﬁgaﬁjgmwm ﬁﬂﬂa"l’JL‘fJugﬂLL‘U“U‘ﬁIﬂ'ElsLﬁLﬁﬂﬂ?ﬂﬂiﬂﬁ@ﬂﬁ&l‘ﬁi&ﬁﬁU%ﬂ’]i
wazFuuing gluinsuesdsuuinisdsdddanlunssunaUsslovdiadaUiinauasdenanim
nanfe gluinsannsaufuRnuguaduasluiositdassauiulaguaguasndy laiflkada
AnAu Andna Ansus Lifinsssyidthefiaweslifensindendsinga §ivuinmsinnudedy
waglindalunsdrsuusmsidinluiesidin aniuswlssvands bifadedosiou Wianmsveususiy
wazfiamelasius egUuuUMIITIRERUT MK Waaeas sdmS U e Id Sunsn i elus usndiga
denna 0anuAsInd Teauiu MnsAnuvin1simuinasysslilunag s veInIswauIg Ui uy
N13057980UT8N15HIGnUaBANE (Surgical safety checklist) Tumuiawindnlsane1uiaasuns
wud anufsweladiulng eglusedvinn anudululdlumsinguuwuuldldegluseauunn®?
nadwsn1slduuunsInaeusIensHIinUasAf B LAn9INgULUY AEMPAVEE MODEL
wudn Lifinnsedaiia feau Aadia Aadunds wiensldeviniisuiianain Lifnsdnide
funardnazoin wazlifinssyyfuvi s dad anain aenndeaiy A35m Jeauu vinsdnwn
NMINALLAEU T UK WS YN ST RNFURUUMIRTREUTIEMIH 1R AUAonsTE (Surgical safety checklist)
TurmuissiRalsmenuiagsuns namsAnyinuglanisel Masndinknaw HIRaRAMWILS HRRRADIE Y
manasdnanilusener s meuaduannmslid i uagnsind sainnsinga sonad sy
31 ¥y wazamy AN¥IN1TNAIUIFULUUSEUUANUABANY wietlaatunisiadolus
MINeUaE UaesdAlsme1U1aTvia mamiﬁﬂwﬂﬁwuqﬁamiaimiamggaﬁLLmar;h(?meazqﬁ’ﬁﬂﬁai
MUl vanvesil ey uazveuaNT uunanend 15l g Uuuu @ aenndeaiuisven @115
Anwinwzusnindenueivdwi sudurdemuvasadeUisveansruiaivdnsieanda
Tsanenunasziuaieniivsemealnenuin inveuenmiorinueindnisuiuseanudasnsegie
YeINgIU1aININAeNdn xdrelvineruialndniesiidadnldiiiiauselegdiug Ui
W o8l UasLinaduvasnds 2 aonadeadtuAsns Ussdud A AnviUszAnSuaves
nsldguuuumsyinuduiivneauvasadevesiUis nan1sfnwinudn nsvinwduiinves
Wi v IwesdindasnssuiifisuuuudanuinlineuadilaunumvssnueuaziiansufoR
dugusssuuindu uenaini nslduuunsavaeuanuvasndeifung eadod earsnisluii
YrvangvAnisalauaainiad eulunisiia® uazaennd ssdunguan muian viinsdnwd §e
WeU{URNTT (Action Research) L%qmiﬁwmLLmMNﬂﬁﬂg'jﬁ’aﬂWimia%aaummﬂaamﬁﬂumi@LLa
HUseluieesidn lsaneruianuesaiy nan1s@nwlinusganugUAnisalindninau Hadn9
¥ wazgennd paiunnsgIuauUasnse (Patient Safety Goals : SIMPLE Thailand 2018)
VBIANUUTUTDIAUANEADIUNYIUNS ﬁﬁmummmgﬂummﬂaamﬁa Usznaunie (1) Safe Surgery

A RITIRE

and Invasive Procedure finssuaumstndadidauasnsdedesd] Surcal Safety Checklist 1n3asiielunns
doansdmsunsiaaeuuazUsziiuaunieuliiAnaiuiule aunden anuvasnds
N5 U7 1915 UK e ant el anain Uosiume nsallal i sUszasa aannszuIunsH 6
1m® Surgical Safety Checklist @11150U5Ul@anAa 09 UUTUNVOILAALITINGIUIE LaLABID1FeY
msvhausduvesiieinga Sensiifiudiumsnsaaaey (Checklist coordinator) utiseanidu 3 seoe leud
neulvignsziumnugdn (Sign in) neuasda (Time out) uaznour Ulgeananyies1dn (Sign out)

=

ANIUNTTINNG Aagunng Iyl wavneuialuynszezn1insiaaey (World Health Organization)

T o
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(2) Safe Anesthesia AuUaoadglunslienszuanuianuasnanidesnizunsndouidostuld
finszuiunisienseiuauidnauuinsgiu (3) Safe Operating Room AuUasndeluia6in
Humsutaiviiliiulain Sanudasadeliiinsunsedeliiiouazidmiing lnesinsudanimun
fuilunmeieudulumusnesgunmsiaduiesindn msufiRdelniadesdlewargunsaimamsums
UasadedensiluldduiUae fssuunisquaind ssileuazgunsaimenisunngynudalwldls
osUaendy Tusldsunsvianeidenderliusannitesenssuaunisiigndesmunsgu
auasnwitefinsumskidaviennon1sdug aseunquiusnseieuitaelindoukndn mgua
Taonsfosevinuidinuagndanda nszuiunmsguainuithefiiniumsridaegselilesasoungu
ynszezMsHIde Ao (1) fewsinda Ussiliunnzguamdiuiisnediasfdaudosdonistide
diouflunagtiostumnuidssfienaindu nsaaeumamiouvesanimsnanieialufionadeasio
nsinmgsallifissvasdludiosinda wisunnamieuduialagiae ieannruidandnaiieaiu
NAYDINTHIRA ATIIFBUAIINGNABITBLLENANTHARIANTLYEY N3TEYTe Wmana vTinnsindn
LLawmﬁLmﬂﬁm'mefLﬁaﬂm”aqmmmm%m%@ WHO Surgical Safety Checklist (2) vdgH 16
memmwaaﬂmmmsawaaﬂﬂmwﬂww%mmUmﬂ’;mma #3518 wigugUrelvindoudmiu
HRnusiazyin Lmaumwuamﬂwaaumm‘lmammmmm uazduneunsToufavnunnggiu
989 AORN (3) ‘waammimwaﬂ Early warning signs TunsuszidusazidnsedefUigndanda
iielasfusunsieananzunsndou uaztufindeyaiddn”

G

nan173deluad el IFgUnuu AEMPAVEE MODEL arlflunieamuiesind anunsnaneundes
s1nnsiadanazdesiunisiingUAnisalluisUszasdladueged Wdnisiadeiaau dadas
Angtuvis laifinishnideiiuaindnazonn waglifin1sseusunisifinianan

F2IMNAVBINITANYA

Tunifeadsdenaiidostmuissenisiimsfisnsan welvnansidefimuauysaiusiinasd
nsadranaznnaedlisULuy AEMPAVEE MODEL Tduduada winmsidedenausingdedidn dail

1) mAdeae ffediniuseznmnyidedion 6 Wou Tumvemedduuuy AEMPAVEE MODEL
LagsTETNAMARBITULULA 4 ey SnhlWomatrsidudinendhiunsridameudasnssumanafin
faenssunszgnuazde uazfithomadnudng (@eUszamen) Mdrsiulasssideisuulsimnme

2) ms‘i%“aﬂ%gqﬁ/izssrmwdauuawé’qmsﬁwgﬂLLUU AEMPAVEE MODEL 1nlgfinanuuwnnsingsiu
g1 lvinisSeuiieudnuugtinisalliieUssasrtannulidaau

3) 3ULUUNI3T989 i ldannisideadedidusduuunimmeviaanizuoamiisau
vesinAnkazIdyy delilamnualinseunqunisguadUieTiniuseninameuaivdnnglisny
AleusnuaziUely

AnANSsSUUIZAA
¢ g Xo & ' Y v | P v aAY vo T W a =
mmﬂmmﬂumLsﬁ]’qmﬂﬂmm ﬂ'ﬂﬂﬂ'ﬂllﬁ'lllllEJGUE]QE‘\IJU'JEJVI',LﬂiUﬂ'ﬁN'WW] ANANVIIVIUVN

a

Ao leun Snyunnd daouwng worualvdniesindn Idydneruiafisiuufoanisdn
naeasrezaasAng fidelasvevounseanily a lenatl

YDYDUAMUIBUNNELBUN 399BUNAN FB1uren1sanIdusylsemaunde u1935101 A9
94 81UILATT A1IAIAUAITHYIUIA UAZUNEITAT aANs U WIndmu 8911 8169

AvinsatuayunsAnyIAssil vaveunseAn A3.ulen tunmily NUSnunmAdeanduswussyaudey

12



MydsaanusvUsznsunde U7 9 avufl 2 w.a. - d.n. 2568 J Raj Pracha Samasai Institute Vol. 9 No.2 May - Aug 2025

LaEI0IMaNsI9158 AT 3N AaNeATeg 819sdusEdminendewding MnganlieuSnyiuueiy
Usuusauiladeunnsaswingg auns@inwdisaqaisiumed

LONE1T919D4

1. World Health Organization. WHO guidelines for safe surgery: Safe surgery saves lives
[Internet]. Geneva. World Health Organization; 2009 [cited 2025 Feb 11]. 133 p. Available from:
https://iris.who.int/bitstream/handle/10665/44185/9789241598552 eng.pdf?sequence =1

2. Healthcare Accreditation Institute (Public Organization). National Patient Safety Goal;
SIMPLE Thailand 2018. Bangkok: Hospital Accreditation Institute; 2024. (in Thai)

3. Leerapan, P Research for Solving Health Problems: Concepts and Action Research Processes.
Bangkok: Charoendee Munkong Printing Press; 2024. (in Thai)

4. Pongpanich T, Lorkittchon T, Maknuan S. Development of a Safety System Model to
Prevent Infection in Operating Theatre Nursing Department, Rajavithi Hospital. Journal of
the Ministry of Public Health. 2020;30(1):174-81. (in Thai)

5. Kasatpibal N, Punjasawadwong Y, Chitreecheur J, Chotirosniramit N, Sirakamon S, Pakvipas P.
Implementation and Compliance with World Health Organization Surgical Safety Checklist

in Government and Private Hospitals in Thailand for Quality Improvement and safety among
Patients Undergoing Surgery. Chiang Mai: Chiang Mai University, Faculty of Nursing; 2008. (in Thai)

6. Bureau of Nursing. Nursing Standard in Hospitals 3" ed. Bangkok: War Veterans Organization
Printing Press; 2008. (in Thai)

7. Ongprasert S, Lorkittchon T, Kaewmak J. Development of a patient Care System for Surgical
Safety Compliance with WHO Guidelines at Rajvithi Hospital. Journal of the Department of
Medical Service. 2018;43(3):125-9. (in Thai)

8. Tangtong S, Makmee P, Sermwatanakul W. Compliance with Surgical Safety Checklist
Completion at Phichit Hospita. Thai journal of Anesthesiol. 2018;44(2):69-72. (in Thai)

9. Harris K, Sgfteland E, Moi AL, Harthug S, Ravngy M, Storesund A, et al. Development and
validation of patients’ surgical safety checklist. BMC Health Service Research [Internet]. 2022
[cited 2024 Jan 7];22(259):1-12. Available from: https://bmchealthservres.biomedcentral.com/
articles/10.1186/512913-022-07470-z doi. https://doi.org/10.1186/s12913-022-07470-z

10. Cohen JM, Uphoff, N. Participation's Place in Rural Development: Seeking Clarity Through
Specificity. World Development [Internet]. 1980 [cited 2024 Jan 7];8(3):213-235. Available from:
https://www.researchgate.net/publication/4897194 Participation%27s Place in_Rural

Development_Seeking Clarity Through Specificity

11. Jungsamarn S, Pangsuk P. Development of Surgical safety checklist in Operating Room in
Surin Hospital. Udonthani Hospital Medical Journal. 2018;28(2):131-39. (in Thai)

12. Siwawut J, Thiangchanya P, Thongsuk P. Non-technical Skills of Perioperative Nurses for Patient
Safety in Tertiary Hospital, Thailand. Nursing Journal. 2019;47(4):458-69. (in Thai)

13. Pralun S. The Effectiveness of Teamwork Model on Patient Safety in Surgical Theater,
Nakhonphanom Hospital. Nakhon Phanom Hospital Journal [Internet]. 2020 [Cited 2024 Jan 28]
Available from: https://nkphospitaljournal.wordpress.com/wp-ontent/uploadsc/2021/09/01-e0b
89be0b8a3e0b8b0e0b8aae0b8bde0b897e0b898e0b8bde0b89ce0b8a5e0b882e0b8ade0b887e0b8

13


https://iris.who.int/bitstream/handle/10665/44185/9789241598552_eng.pdf?sequence%20=1
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-022-07470-z
https://www.researchgate.net/publication/4897194_Participation%27s_Place_in_Rural_%20Development_
https://www.researchgate.net/publication/4897194_Participation%27s_Place_in_Rural_%20Development_
https://nkphospitaljournal.wordpress.com/wp-ontent/uploadsc/2021/09/01-e0b%20%20%20%20%20%20%2089be0b8a3e0b8b0e0b8aae0b8b4e0b897e0b898e0b8b4e0b89ce0b8a5e0b882e0b8ade0b887e0b8%20%20%20%20%20%20%2081e0b8b2e0b8a3e0b983e0b88ae0b989e0b8a3e0b8b9e0b89be0b981e0b89ae0b89ae0b881e%20%20%20%20%200b8b2e0b8a3e0b897e0b8b3e0b.pdf
https://nkphospitaljournal.wordpress.com/wp-ontent/uploadsc/2021/09/01-e0b%20%20%20%20%20%20%2089be0b8a3e0b8b0e0b8aae0b8b4e0b897e0b898e0b8b4e0b89ce0b8a5e0b882e0b8ade0b887e0b8%20%20%20%20%20%20%2081e0b8b2e0b8a3e0b983e0b88ae0b989e0b8a3e0b8b9e0b89be0b981e0b89ae0b89ae0b881e%20%20%20%20%200b8b2e0b8a3e0b897e0b8b3e0b.pdf

MydsaanusvUsznsunde U7 9 avufl 2 w.a. - d.n. 2568 J Raj Pracha Samasai Institute Vol. 9 No.2 May - Aug 2025

81e0b8b2e0b8a3e0b983e0b88ae0b989e0b8a3e0b8b9e0b89be0b981e0b89ae0b89ae0b881e0b8
b2e0b8a3e0b897e0b8b3elb.pdf (in Thai)

14. Kamales K. Development of guidelines for monitoring the safety of patient care in the Operating
room Nong Khai Hospital. Nongkai Hospital Medical Journal. [Internet]. 2566
[Cited 2024 Jan 28 ] Available from: https://nkhospital. moph.go.th/doc/journal/62.pdf (in Thai)

15. Healthcare Accreditation Institute (Public Organization). Hospital and Healthcare Service
Standards, 4™ ed. Bangkok: Dee one; 2018. (in Thai)

14


https://nkphospitaljournal.wordpress.com/wp-ontent/uploadsc/2021/09/01-e0b%20%20%20%20%20%20%2089be0b8a3e0b8b0e0b8aae0b8b4e0b897e0b898e0b8b4e0b89ce0b8a5e0b882e0b8ade0b887e0b8%20%20%20%20%20%20%2081e0b8b2e0b8a3e0b983e0b88ae0b989e0b8a3e0b8b9e0b89be0b981e0b89ae0b89ae0b881e%20%20%20%20%200b8b2e0b8a3e0b897e0b8b3e0b.pdf
https://nkphospitaljournal.wordpress.com/wp-ontent/uploadsc/2021/09/01-e0b%20%20%20%20%20%20%2089be0b8a3e0b8b0e0b8aae0b8b4e0b897e0b898e0b8b4e0b89ce0b8a5e0b882e0b8ade0b887e0b8%20%20%20%20%20%20%2081e0b8b2e0b8a3e0b983e0b88ae0b989e0b8a3e0b8b9e0b89be0b981e0b89ae0b89ae0b881e%20%20%20%20%200b8b2e0b8a3e0b897e0b8b3e0b.pdf
https://nkhospital.moph.go.th/doc/journal/62.pdf

MydsaanusvUsznsunde U7 9 avufl 2 w.a. - d.n. 2568 J Raj Pracha Samasai Institute Vol. 9 No.2 May - Aug 2025

Anwusduadu Original Article

Jadedidanudunusiunisianinzvansniauiidunusiunislfiniostsemela
vaagtreiidrfunmssnunluvegUaeniin
Factors Associated with The Ventilator-associated Pneumonia
in Intensive Care Unit

WAITIN NIUNA Wimonwan Runkerd

1504 Wlusleded Warun Manomaiwong

annanA Wuduns Laddamas Khemchan

a0 1UulsANTIeeN Central Chest Institute of Thailand
ASUNITUNNE Department of Medlical Services

DOI: 10.14456/jrpsi.2025.9
Received: April 15, 2025 | Revised: May 21, 2025 | Accepted: May 27, 2025
UNANED

n5idead et idunts@nuifenssnuuinuuounds i oA nudaded farudusius i
msmmma“‘damamawamwuﬁﬂumﬂmmemwwsﬂa Frunu 338 wity Andennduited iuuagas
v mue wdesdefilisusudoya liud uwutuiindeyaiifidefautu asaaounmnin
Immmaaummgﬂmawauuamiﬂmmmmqw LLammaaﬂsuuumﬂéuazﬂa@Uaa PIERPVLRHE
AIBADATINTIUNUN laun S8az uazlAs1esiAIuduiusA9ais Chi-square Test HaNISANEN
wuin flgtAnsaliinnnzlensniaulufieiliieiestiennsla fevay 20.28 Tagwudn Jads 7 ¢
daruduiiusfunsiiannzdensniauveayUieiltiag ssdremelasgaddoddymsaia
(p-value <.05) lfuf amzfindelunszuaiden UseiAnisguynd UszRnsldeandy Clindamycin
JsziAnislaviedasnislad seznanlunislfindosiemsla szoznaueunervisings
wazszozauaulsmeIua AatuaindunindiseTasquaniuuuifviegnntenin
ionsdosfunsiinanngvensniaui dusiusiunislding esaenisla saudsfinnsdmanify
nsUftRnuegwsaiies uaraiBunndeuiidesiuedenisilastunsiinde

e

AR

3D

IWus: Juadssu nuLfin dwa: nidnoi.nurse@gmail.com

[y

u: Jadenilanuduiug, nizdendniay, nsldiesestiemela, vegUlenin

Eee

181A8Y

Do

Abstract

This retrospective descriptive study aims to investigate the factors associated with
the occurrence of ventilator-associated pneumonia (VAP) among patients who required
mechanical ventilation. A total of 338 medical records were purposively selected based on
specific inclusion criteria. Data were collected using a data recording form developed by
the researcher, with its quality verified through content validity and pilot study with patient
records. Data analysis included descriptive statistics such as percentage and chi-square tests
for association analysis. The study revealed that the incidence of VAP in patients on
mechanical ventilation was 20.28%. Seven factors were found to be significantly associated

with the occurrence of VAP (p-value <.05), including sepsis, smoking history, history of

15



MydsaanusvUsznsunde U7 9 avufl 2 w.a. - d.n. 2568 J Raj Pracha Samasai Institute Vol. 9 No.2 May - Aug 2025

Clindamycin use, history of re-intubation, duration of mechanical ventilation, length of stay
in the intensive care unit (ICU), and length of hospital stay. Therefore, it is recommended to
strengthen surveillance and adherence to strict clinical guidelines for the prevention of VAP.
This includes continuous monitoring, supervision, and maintaining an infection-preventive

environment to reduce the risk of VAP in mechanically ventilated patients.
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Abstract

Nipah virus is a major public health concern, recognized by the World Health
Organization as one of the most dangerous emerging viruses due to its ability to cause severe
respiratory illness and encephalitis, with a high mortality rate. Its outbreaks have far-reaching
consequences beyond health, affecting healthcare systems, economies, and causing

widespread public anxiety. Climate change and urban expansion have increased human

28



MydsaanusvUsznsunde U7 9 avufl 2 w.a. - d.n. 2568 J Raj Pracha Samasai Institute Vol. 9 No.2 May - Aug 2025

contact with wildlife, highlighting the importance of understanding the Nipah virus for
outbreak prevention. Although the virus has not re-emerged in Malaysia, Singapore, and
the Philippines, it continues to cause outbreaks in Bangladesh and India often linked to
the bat breeding season and harvest periods. Since the first outbreak, India has reported nine
outbreaks, while Bangladesh experiences nearly annual occurrences, often showing seasonal
patterns and geographic specificity. Understanding the geographical distribution and seasonal
trends of Nipah virus outbreaks is essential for identifying cross-species transmission patterns
and supporting effective public health strategies.

Corresponding Author: Phuwit Chalodhorn E-mail: chalodhp@gmail.com

Keywords: Nipah virus, Cross-species transmission, Zoonosis, Disease outbreak

Introduction

Cross-species transmission refers to the transmission of an infectious pathogen from
one host species to another. Diseases that can be transmitted across-species to humans are
referred to as zoonotic diseases or zoonoses. Cross-species transmission occurs mainly with
viruses and can occur when there is contact between the main host of a virus and
an alternative host which the virus can enter. Viruses that mutate rapidly are able to evolve
and adapt to the new host quickly, leading to emergence in the new host. Cross-species
transmission to humans can occur even when there is no direct contact between humans and
the main host of a virus, given that there is an intermediate host with close contact to
humans such as pigs and horses'”. Many severe modern infectious diseases, including rabies,
ebola, and avian influenza, are caused by zoonotic pathogens. The SARS-CoV-2 is another
zoonotic pathogen that led to a pandemic in 2020 after it was successfully transmitted from
bats to human hosts.

In September 1998, an outbreak of viral encephalitis primarily affecting pig-farmers
occurred in Malaysia. The main presenting symptoms of those affected include fever,
headache, dizziness, and vomiting”. The virus behind the outbreak was suspected to be
related to the Hendra virus but identified to be distinct due to the fact that infections caused
by the Hendra virus are mostly pulmonary while the infection caused by the new virus usually
affects the central nervous system and does not affect any part of the respiratory system.
The Hendra virus is also known to be transmitted from horses while the new virus was
associated with contact with pigs(3). Due to these differences, the virus was recognised as
distinct and named the Nipah virus (Niv)®.

In recent years, the NiV has emerged as a significant pathogen, posing serious public
health challenges in several regions, particularly in South and Southeast Asia. This zoonotic
virus, which primarily originates from fruit bats, has shown the ability to cause severe
respiratory illness and neurological complications in humans, leading to high fatality rates.
Understanding the biology of the Nipah virus is crucial, as it highlights the complex interplay
between its viral structure, modes of transmission, and the ecological factors that facilitate its
spread. Due to its rapid transmission and the potential for outbreaks, particularly in densely

populated areas, researchers are focusing on elucidating its genetic characteristics and
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virulence mechanisms. As the global interconnectedness increases, the study of the NiV
biology is not only critical for the development of effective therapeutic and preventive

measures but also for enhancing overall pandemic preparedness.

Methodology

Due to its rapid transmission and the potential for outbreaks, particularly in densely
populated areas, authors are focusing on elucidating its genetic characteristics and virulence
mechanisms. As the global interconnectedness increases, the study of the NiV biology is not
only critical for the development of effective therapeutic and preventive measures but also

for enhancing overall pandemic preparedness.

Literatue review
Nipah virus outbreaks

The historical context of Nipah virus outbreaks reveals a complex interplay between
zoonotic transmission and human encroachment into wildlife habitats, particularly in South
and Southeast Asia. The initial identification of the NiV occurred between 1998 and 1999
in the village of Sungai Nipah on the Malaysian peninsula, which is the origin of the name
‘Nipah’. Since then, the NiV has re-emerged sporadically, with significant incidents reported
in Bangladesh and India.

The NiV outbreak in Malaysia occurred from September 1998 to May 1999, causing 265
cases of acute encephalitis and 105 deaths, greatly impacting the pig-farming industry'?.
A study shows that 93.0% of patients in a Malaysian medical center diagnosed with the virus

had contact with pigs 2 weeks before the onset of symptoms®

. The disease primarily
transferred to humans through contact with infected pigs, leading to pig culling to halt
the outbreak. From 10 to 19 March 1999, 11 workers in a Singaporean abattoir got sick with
the NiV-related encephalitis or pneumonia, leading to one death. Most case patients had
contact with live pigs. To control the outbreak, the importation of pigs from affected
Malaysian regions was banned on 3 March 1999, and abattoirs closed by 19 March 1999

In 2001, Bangladesh experienced the NiV outbreaks. Since then, there have been
yearly reports of recurrent the NiV outbreaks in various regions of Bangladesh. In Bangladesh,
date palm sap is a traditional beverage. Since many cases have reported consuming raw date
palm sap within 30 days prior to the commencement of the disease, it is believed that
drinking raw date palm sap contaminated with the NiV is the cause of the NiV epidemics in
Bangladesh®. People have contracted the virus through consumption of date-palm sap
tainted by bat excreta, highlighting the critical link between human behaviors and viral
transmission. The continuous dynamics of the NiV in its wildlife reservoir, particularly in
Pteropus medius bats, further complicate this issue, as evidenced by findings that transmission
occurs year-round and varies across regions, including outbreaks in Kerala, India, which
showcased an increased transmission following declines in bat populations. As communities
expand into these natural habitats, the risk of spillover events grows, necessitating proactive

health measures'”.
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In 2001, there was the NiV outbreak in Siliguri, West Bengal, India, with 66 suspected
cases and 45 fatalities. In 2007, there was a small outbreak in West Bengal's Nadia area, with
five cases and a 100.0% death®. These outbreaks happened over the Bangladeshi border
from the Nipah belt. Later the NiV outbreaks occurred in Kerala state which is a southern state
on the west coast that is physically remote from previously affected areas and where date
palm sap intake is uncommon.

In 2014, an outbreak of the NiV occurred in two villages in southern the Philippines.
Seventeen cases were confirmed and 10 horses died in the same time. The outbreak was
linked to contact with contaminated fluids from the slaughter of infected horses and eating
undercooked horse meat. Five patients, including two healthcare workers, contracted
the disease through person-to-person transmission”.

Since the NiV appeared in 1998 in Malaysia, the NiV disease outbreaks has been
reported in five countries in South and Southeast Asia: Bangladesh, India, Malaysia,
the Philippines, and Singapore. As of May 2024, there are 754 confirmed human cases and 435
deaths. Bangladesh has the most cases and deaths (341 cases and 241 deaths). followed by
Malaysia (283 cases and 109 deaths), India (102 cases and 74 deaths), the Philippines (17 cases
and 9 deaths), and Singapore (11 cases and 1 death)?. The distribution of the NiV disease

outbreaks in those countries is shown in Figure 1

Bangladesh

India Philippines

‘ Malaysia

Singapore

. Areas with NiV cases

. Areas without NiV case

Figure 1 Distribution of Nipah virus disease outbreaks in humans

After the first NiV outbreaks in Malaysia, Singapore, and the Philippines, no NiV
outbreak reemerges again in those countries. On the contrary, NiV outbreaks continuously
reemerge many times in Bangladesh and India as shown in Table 1 and Table 2. Since the first
NiV outbreak in India (2001), the NiV outbreaks happened nine times in eight years in which
the outbreaks happened two times in 2024"Y. In Bangladesh, the situation is more serious.
the NiV outbreaks continuously happened almost every year?.

The NiV outbreaks in India and Bangladesh have a seasonal pattern. the NiV outbreaks

in India were reported only in two states which are geographically far apart. The first two NiV
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outbreaks (2001 and 2007) in India occurred in West Bengal state which locates in the eastern
part of India and shares the border with Bangladesh. These former NiV outbreaks happened in
the first four months of the year (January - April). After that, all of the subsequence NiV
outbreaks in India occurred in Kerala state which locates in the west coast of southern part of
India. The later consequence NiV outbreaks happened in the second four months of the year
(May - August). Possibly, the causes of NiV outbreaks in these two states are different.
In Bangladesh, among the eight administrative divisions, many cases of NiV infection were
reported in four divisions (Dhaka, Khulna, Rajshahi, and Rangpur)(m. Less cases were reported
in Barisal, Chittagong, and Mymensingh divisions. Only Sylhet division, which is on the north
eastern part of Bangladesh, has no case reported. Except the first outbreak in 2001, the record
of NiV outbreaks during 2003 — 2012 reveals that the NiV outbreaks in Bangladesh happened
in the first four months of the year. The emergence of NiV outbreaks in Bangladesh and
in West Bengal state of India which is adjacent to Bangladesh are in the same period. Possibly,

the causes of NiV outbreaks in these two areas are the same.

Table 1 Time periods of NiV disease outbreaks in Bangladesh in 2001 - 2012
Month

1 2 3 4 5 6 7 8 9 | 10 | 11 | 12

Year

2001
2003
2004
2005
2007
2008
2009
2010
2011
2012

Table 2 Time periods of Nipah Virus outbreaks in India in 2001 - 2024
Month

1 2 3 4 5 6 7 8 9 | 10 | 11 | 12

Year

2001
2007
2018
2019
2021
2023
2024

Nipah virus
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The scientific name of Nipah virus is Henipavirus nipahense, which classifies it within
the Henipavirus genus in the family Paramyxoviridae'?. It has an enveloped structure and
contains a single-stranded, negative-sense RNA genome'™. The genome codes for six key
proteins necessary for its replication and ability to cause disease, including the nucleoprotein
(N), phosphoprotein (P), matrix protein (M), fusion protein (F), glycoprotein (G), and large
polymerase protein (L)*¥. Among these, the N protein is particularly important, as it
encapsulates the viral RNA, protecting it and aiding in replication’”. The viral envelope
features two glycoproteins, G and F, which play crucial roles in infection. The G protein allows
the virus to attach to host cells, while the F protein facilitates the fusion of the viral envelope
with the host cell membrane, enabling the virus to enter the cell™. The G protein binds to
specific receptors, such as ephrinB2, initiating a conformational change that activates
the fusion process crucial for viral entry*®. The duplication of the P gene leads to
the production of multiple protein variants, with the V protein playing a critical role in evading
the host immune response, as it can inhibit interferon signaling pathways"'?. Furthermore,
the structural composition of these proteins is vital for the virus’s replication and
pathogenesis, illustrating a conserved motif present within the Paramyxovirinae family,
suggesting evolutionary significance®”. Such genomic and protein features underpin the virus
ability to persist and adapt within its natural reservoir hosts, contributing to its zoonotic potential.

NiV is categorised into two genetic lineages: NiV-Malaysia (NiV-M), representing and
NiV-Bangladesh (NiV-B). NiV-M includes strains associated with the 1998-1999 outbreaks in
Malaysia, Singapore and the Philippines. whereas NiV-B encompasses strains responsible for
recurring outbreaks in Bangladesh and India. NiV-B strains are particularly notable for higher
human-to-human transmission rates compared to Niv-M1>, However, despite their differences,
they retain structural features that support their ability to infect a wide range of hosts and

transmit between species’®.

Nipah virus transmission

The Nipah Virus can be transmitted from bats to humans via three main routes.
The first route involves the consumption of fruits contaminated with the Nipah virus.
In Bangladesh where date palm sap is harvested, it has been observed that P. giganteus bats
often visit palm date trees undergoing sap collection and lick the sap, introducing their
NiV-infected saliva to the sap(“‘). During collection, this sap flows slowly overnight into an
open clay pot, and is typically ingested as fresh raw juice just hours after collection @V,
Moreover, in regions like Thailand, Pteropus lylei bats commonly feed on fruits such as
mango, banana, and tamarind, leaving traces of saliva containing NiV on the fruit’s surface *.
Research by Singh and colleagues shows that the NiV can survive in mango flesh, mango juice,
and other fruit juices up to three days—depending on the fruit’s pH-, heightening the risk of
contact with NiV and a spillover'??.

The second route involves the initial transmission of the virus from livestock to
humans (including swine, cattle, horses, and goats), followed by subsequent transmission to

humans via direct contact!™. Between September 1998 and June 1999, there was
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a nationwide outbreak of viral encephalitis caused by the NiV in Malaysia. A study shows that
93.0% of the patients admitted to a medical centre in Kuala Lumpur had had direct contact
with pigs two weeks before the onset of symptoms, demonstrating transmission of the NiV
from pigs to humans'?. This transmission occurs due to virus shedding where the pig’s bodily
fluids containing the virus such as saliva, urine, and respiratory secretions, come in contact
with humans, facilitating its spread.

One of the fastest and most common ways the NiV can spread is via direct contact
from human-to-human. Human-to-human transmission has been documented among family
members and caregivers of infected individuals, particularly in healthcare settings. A study by
Gurley and colleagues showed 36 cases of NiV illness were identified where 33 case-patients,
91.7%, had close contact with another NiV patient before their illness??. Authors concluded
that contact with one patient carried the highest risk for infection. In such hospital settings,
direct contact with an infected person’s saliva or bodily fluids can easily occur leading to
transmission. In this same study, reverse transcription-PCR was used to evaluate hospital
surfaces where testing of environmental samples confirmed NiV contamination of hospital
surfaces which along with medical equipment, bedding, or frequently touched objects, can
serve as a source of infection if transferred to a person's mucous membranes (eyes, nose, or
mouth). As an airborne virus, NiV spreads through respiratory droplets, where in confined spaces
such as hospitals, coughing and sneezing makes risks of transmission even greater®. The illustration

of cross-species transmission of NiV is shown in Figure 2

Fruit Bat

Group of people
Contaminated Fruits
‘ Contact from one /
Natural Host:
person to another
“ Carrier of NiV, spreads virus via saliva, urine, blood

/\/)‘,\ /

Human
Pig Intermediate Host:
Consumption of Pork Infected by exposure to bat

food with Niv secretions. Transmitted by
= - < infected bats or through
1/ "‘ . direct contact with infected
. . animals
& ' I “—— H//

Figure 2 Cross-species transmission of NiV (Nipah virus)

Understanding the transmission and pathogenesis of NiV is crucial for developing
effective preventive measures and therapeutics. Initially identified during an outbreak among
pigs in Malaysia, NiV has demonstrated a significant capacity for human infection, with a
case-fatality rate ranging from 40.0% to as high as 93.0% in subsequent outbreaks in
Bangladesh and India®?. Transmission occurs primarily through direct contact with infected

animals or their secretions, as well as through human-to-human contact, notably in healthcare
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settings. Noteworthy is the role of ephrinB2, the primary receptor for NiV, which is expressed
on endothelial cells and neurons, facilitating the virus ability to cause severe neurological
damage and endothelial syncytium formation a hallmark of infection®®.

The mechanisms of transmission and disease process of NiV involve complex
interactions between the virus, its animal hosts, and human populations. Initially identified in
fruit bats, NiV frequently transmits to humans through direct contact with secretions from
infected animals, particularly in agricultural settings where pig farming is prevalent.
The zoonotic nature of NiV exemplifies the dynamic relationship between emerging pathogens
and environmental factors linked to ecological changes®”. Upon infecting a host, NiV exhibits
a significant pathogenicity profile, causing severe encephalitis with fatal outcomes in many
cases. Critical to its virulence, the virus utilizes the ephrinB2 receptor on endothelial cells and
neurons, which facilitates cell fusion and contributes to the characteristic syncytia observed

during infection®?.

Discussion
Conclusion and Suggestions

Understanding the structure and classification of viruses is essential for comprehending
their pathogenic mechanisms, especially in the case of NiV an emerging threat to public
health. The classification of NiV, including its differing transmission routes among strains,
influences pathogenicity and virulence, with receptor usage such as ephrinB2 and ephrinB3
being a key determinant of tissue tropism and disease severity. These insights have critical
implications for designing effective vaccines and outbreak control strategies.

NiV is a zoonotic virus primarily harbored by fruit bats (Pteropus spp.) and capable of
causing severe human infections with high case fatality rates. As a member of
the Paramyxoviridae family, NiV has been responsible for outbreaks in South and Southeast
Asia, raising urgent concerns about its transmission dynamics. The One Health framework
which recognizes the interconnectedness of human, animal, and environmental health is
central to managing such zoonotic threats. Evidence suggests that transmission can occur
through contact with infected animals, consumption of contaminated food (e.g., raw date palm sap),
or, in some cases, human-to-human transmission.

Recent virological surveillance in countries such as Sri Lanka reveals the co-circulation
of multiple bat-borne viruses, including NiV, reinforcing the necessity of robust ecological
monitoring. However, the rise of Nipah virus outbreaks cannot be viewed in isolation from
broader environmental and anthropogenic drivers.

Deforestation and land-use changes are key ecological disturbances that have
intensified human-wildlife interactions, increasing the likelihood of spillover events.
The destruction of natural habitats forces bat populations to migrate closer to human
settlements in search of food, often leading to viral shedding in areas of human activity.
Similarly, climate change through its influence on bat migratory patterns, food availability, and

breeding cycles can alter the seasonality and geography of outbreaks, as observed in
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Bangladesh and India. These climate-linked ecological shifts are becoming increasingly
relevant for disease forecasting and early warning systems.

Furthermore, population density and urbanization exacerbate the risk of rapid viral
spread once zoonotic transmission occurs. High-density living conditions and insufficient
public health infrastructure, particularly in rural and peri-urban areas, can facilitate clusters of
human-to-human transmission and overwhelm local healthcare capacities.

To effectively address these interlinked factors, environmental management and urban
planning should be integrated into public health policies. Strategies such as preserving bat
habitats, regulating agricultural expansion, and improving land-use zoning can reduce the
frequency of high-risk human-wildlife interactions. In addition, enhancing community
education, improving diagnostic capacity, and strengthening cross-border surveillance are
essential components of a multisectoral response.

In summary, addressing the challenge of NiV requires a multidisciplinary approach that
combines virology, ecology, public health, and policy. Expanding study and intervention
efforts to include deforestation, climate change, and population density as critical

determinants will improve prevention strategies and help mitigate the risk of future outbreaks.
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Abstract

PM2.5 pollution has created problems of environmental and public health, including
in urban and agricultural regions of Thailand. This study presents a systematic review
exploring the major sources of PM2.5, its impact on human health, as well as innovations
and policies. The primary sources of PM2.5 include traffic emissions, biomass burning,
and industrial activities, with secondary aerosols contributing significantly to transboundary
pollution. The review evaluated the effectiveness of various air purification technologies,
predictive models using Al and wireless sensor networks. Despite promising technological
developments, widespread implementation faces challenges such as high costs, energy
demands, and limited public awareness. Strengthening policy enforcement, promoting
low-cost sustainable innovations, and enhancing real-time air quality communication are essential.
This review recommends that researchers, policymakers, and community workers collaborate
to develop effective strategies to mitigate PM2.5 pollution and protect health of population.
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Keywords: PM2.5, Air Pollution, Air Purification Technology
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Introduction

Air pollution, driven by rapid growth of global population and industrialization, poses
major threats to human health, ecosystems, and the climate. According to the World Health
Organization (WHO), 90% of the global population breathes air that exceeds safety standards,
contributing to 4.2 million premature deaths, annually™?. Key pollutants include sulfur
dioxide, carbon monoxide, ozone, nitrogen dioxide, and especially fine particulate matter
smaller than 2.5 micrometers (PM2.5) penetrate into the lungs and bloodstream ?.
PM2.5 consists of substances such as sulfates, nitrates, organic carbon, trace metals, and
persistent organic pollutants®. Major sources include traffic emissions, industrial activity,
coal and biomass combustion, and transboundary haze, with regional variations, influenced
by geography and weather patterns®. Due to its toxicity and small size, PM2.5 is more
difficult to be controlled comparing with larger particulates. WHO recommends to expose
PM2.5 not over than to 5 yg/m3, annually and 15 pg/m3, daily. The exposure is associated
with chronic diseases such as COPD, ischemic heart disease, stroke, and lung ca ncer(5’6),

and even less exposure of PM2.5 levels gains in life expectancy.

Air Pollution in the Thai Context

In Thailand, a rise in vehicle uses and a decline in public transit over recent years
have worsened air quality, particularly in urban areas like Bangkok where traffic, biomass
burning, and industrial emissions are major contributors”. Although PM2.5 levels temporarily
decreased during the COVID-19 lockdown, pollution rebounded post-2022, with sustained
hazardous Air Quality Index (AQI) readings and worsening forecasts beyond 2025. In response,
the Pollution Control Department has implemented strategies to decentralize pollution
management, promote electric vehicles, and enhance air quality monitoring. However,
outcomes remain limited, and PM2.5 concentrations are still dangerously high.

To address these challenges, Thai researchers have introduced innovative
technologies such as the "Fahsai Mini"; purification tower, developed by the Research & Innovation
for Sustainability Center (RISC), alongside emerging applications of artificial intelligence
for air quality forecasting. This systematic review examines how to mitigate PM2.5 and
its predict both in domestic and global innovations evaluating their effectiveness, scalability,

and policy relevance in the Thai context.

Methodology
This review employed a systematic approach to examine the sources and health
impacts, innovations, and policy responses to mitigate PM2.5 with a focus on Thailand and global.
A literature search was conducted using databases such as PubMed, ScienceDirect,
MDPI, ThaiJO, Springer, IEEE Xplore, PIER, and official government sources.

» ks

Keywords were “PM2.5,” “air pollution,” “innovations,” “air purifiers,

” o«

predictive
modeling,” and “Thailand,” covering publications from 2009 to 2025. Selected studies,
articles and official reports were peer-reviewed relating to sources of PM2.5, health effects,
innovations, and public awareness, either within Thailand or global. Theses, dissertations,

and non-peer-reviewed materials were excluded.
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Extracted data was categorized into five thematic areas; sources, health impacts,
innovations, public awareness, and policy. An analysis based on their effectiveness, feasibility,

and relevance to the Thai context.

Literature Review
PM2.5 Emission Sources in Thailand

PM2.5 emissions in Thailand originate from many sources, which significantly vary
by region. In the Bangkok Metropolitan Region, the primary contributors are traffic emissions
(43.7%), agricultural field burning (24.0%), and industrial factories (4.46%)®. In contrast, rural
area experience higher emissions from wildfires, biomass combustion, particularly the burning of
rice straw and sugarcane, and transboundary haze. In 2025, urban biomass combustion has been
identified as the leading source of PM2.5, according to Associate Professor Dr. Surat Bualert®.

Traffic emissions are a significant contributor to PM2.5 pollution, containing notable of
trace elements such as tin (Sn), antimony (Sb), and chromium (Cr) detected. In Bangkok, small
vehicles constitute a primary source of these emissions. A study in Kamphaeng Phet Province
demonstrated a strong positive correlation between daily traffic volume and PM2.5
concentrations."? Gasoline vehicles tend to emit more organic carbon (OC), while diesel
vehicles emit higher levels of elemental carbon (EC). However, slow-moving diesel vehicles
may also release higher OC levels, producing OC:EC ratios comparable to those of gasoline
vehicles. Similar trends have been observed in India, where the increasing ownership of

motorcycles, scooters, and cars has driven up traffic-related PM2.5 emissions*?

, reflecting
the impact of urbanization and industrial development?.

In rural areas, open burning, particularly during the dry winter season-remains a major
source of PM2.5. In Chiang Mai, peak smoke periods yielded a PM2.5 concentration of 59.3 ug/m?
based on PMF-resolved analysis"'?. The burning of sugarcane and rice straw significantly
contributes to OC and EC emissions. A similar pattern is observed in southwest China, where
urban centers such as Chengdu emit high levels of OC, EC, and trace ions (K+, cl)
due to biomass combustion®®. In Thailand’s Khon Kaen Province, a key sugarcane production
area, burning activities generate dust particles ranging from 0.1 to 50 microns in diameter.

Although industrial activities contribute relatively to PM2.5 in Bangkok due to the city's
limited number of factories, provinces with higher industrial density, such as Pathum Thani,
report significantly elevated PM2.5 concentrations?. Globally, coal-fired industries release
harmful pollutants such as EC, zinc (Zn), copper (Cu), tin (Sn), antimony (Sb), thallium (TU),
and lead (Pb), with Sn, Sb, and Tl being among the most significant contributors. These
emission result from sulfur impurities reacting with oxygen to form Sulfur dioxide (SO ,)*®.
In China, iron and steel industries also emit toxic metals such as iron (Fe), manganese (Mn),
and chromium (Cr), as well as polycyclic aromatic hydrocarbons (PAHs), many of which are

319 While industrial emissions are a dominant source of PM2.5 in China,

carcinogenic
agricultural burning remains more central to Thailand’s air quality concerns.
Secondary sources of PM2.5, such as nitrates and sulfates, result from atmospheric

chemical transformations. Nitrate formation depends on the presence of NO3  and NH4+,

41



MyasantusvUszaaunde I 9 avufl 2 wa. - a.a. 2568 J Raj Pracha Samasai Institute Vol. 9 No.2 May - Aug 2025

relative humidity, ambient temperature, and nighttime photochemistry, typically leading to
the formation of ammonium nitrate (NH4NO3). Sulfate formation, on the other hand,
is influenced by SO42 and NH4+, and is more prominent in summer due to higher
concentrations of nitric acid (HNO3). The formation of ammonium sulfate (NH4)2504)
depletes ammonia (NH3), reducing its availability to form NH4NO3. In Seoul, secondary
aerosols are largely transported from eastern Chinese provinces such as Jiangsu and Shandong,
while maritime SO5 emissions also contribute™. A similar pattern is observed in Chiang Mai,
where secondary sulfates from the Indian subcontinent constitute a major source of PM2.5)
Geography and meteorology also play a critical role in PM2.5 dispersion. For example,
Chengdu’s mountainous terrain trap pollutants, particularly during the winter months®”.
Stagnant weather conditions in winter or spring reduce atmospheric mixing and inhibiting
PM2.5 dispersal, while summer rainfall helps remove particulates through precipitation.
However, wind can have mixed effects: while it can disperse pollutants, it may also carry
them to boarder areas. In Kamphaeng Phet, for instance, wind coupled with heavy traffic has

been found to exacerbate PM2.5 levels™?.

Health Effects and Current PM2.5 Conditions in Thailand

PM2.5 particles, due to their ultrafine size, can penetrate deep into the lungs and
enter the bloodstream, leading to significant health risks. Exposure is linked to respiratory
diseases like COPD, asthma, and lung cancer, as well as cardiovascular conditions such as
endothelial dysfunction, elevated blood pressure, acute coronary syndrome (ACS), and
ischemic heart disease (IHD) . Between October 2024 and January 2025, Thailand's Ministry
of Public Health reported over 1,048,015 health cases related to PM2.5 exposure, including
442,073 cases of dermatitis, 357,104 cases of allergic conjunctivitis, 226,423 cases of COPD,
18,336 asthma cases, 4,051 ACS cases, and 28 pollution-related illnesses!®.

At the cellular level, PM2.5 induces oxidative stress by generating reactive oxygen
species (ROS), damage lipids, proteins, and DNA [1]. Even low concentrations can provoke
inflammatory responses in healthy lungs. A 10 pg/m? increase in exposure is associated with
a 33% rise in coughing and a 23% increase in phlegm production.(‘” While a definitive link
between PM2.5 and asthma has not been fully established, evidence suggests a strong
association through inflammation and immune system activation. A study in Taiwan found
that prenatal exposure to PM2.5 concentrations above 93 pg/m? significantly increased
the risk of asthma in children®.

Cardiovascular damaged from PM2.5 occurs through oxidative stress and disruption of
the autonomic nervous system (ANS), potentially leading to arrhythmias. Endothelial cells
respond to PM2.5 by releasing adhesion molecules that attract leukocytes and platelets,
promoting thrombus formation-a process associated with increased thrombin activity”.

Other organs, including the eyes and skin, are also vulnerable. The eye's precorneal
film is sensitive, making it prone to irritation, conjunctivitis, and glaucoma. Prolonged
exposure to nitrates in PM2.5 has been associated with age-related macular degeneration

(AMD). In India, commuters using open vehicles frequently report eye redness, irritation, and dryness®.
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Skin conditions such as atopic dermatitis and premature aging are linked to direct dermal

contact or systemic absorption of airborne pollutants™”.

Bangkok
Past 104 months daily average AQI
July 2016 -> February 2025
Data Source:

Division of Air Quality Data, Air Quality and Noise Management Bureau, Pollution Control Department.

Data Feeds:

Historical air quality data: agicn.org/historical/#city:bangkok
Real-time air quality data: agicn.org/station/bangkok
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Figure 1 Statistics of daily average AQI from July 2016 to February 2025

120
100
(Dangerous PM2.5 Concentration)
80 ] AU PM2.5 ADnadaguniw
60
(PM2.5 Concentration above healthy threshold)
40 Al PM2 5 RiEulinadaauniw
20
0 | | | | | | |
u.A. ‘24 0. 24 W.A. 24 n.A. ‘24 n.e. 24 W.B. 24 Ej,n.,'ZFS
(Jan "24) (Mar *24) (May ’24) (Jul ’24) (Sep ’24) (Nov "24) Jan ’25

Figure 2 The daily average concentration of PM2.5 (pg/m3)?V

Regarding current conditions, data from July 2016 to February 2025 indicate that
PM2.5 levels in Thailand have remained above healthy thresholds for extended periods.
In early 2025, seven consecutive days recorded AQI levels between 150-175, followed by 20 days
between 100-150, indicating prolonged exposure to dangerous PM2.5 concentrations. While
PM2.5 levels decreased during the COVID-19 pandemic, they have since worsened. In 2023,
51 provinces recorded PM2.5 levels exceeding 51 pg/m? for three consecutive days,
surpassing Thailand's daily limit of 50 pg/m3%?.On January 21, 2025, PM2.5 concentrations
surged above 100 pg/m?3. As of the study period, Thailand ranks as the 36th most polluted

country globally, according to IQAIr. Previous studies by Associate Professor Dr. Witsanu Attavanich
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estimated the social cost of PM2.5 at 2.173 trillion baht for Thai residents, escalating to over

4.616 trillion baht when accounting for all air pollutants®?.

Actions Against PM2.5

Thailand employs a multi-pronged approach to address PM2.5 pollution, integrating
national policy, technological innovation, and community engagement. According to
the Government Public Relations Department, core strategies include promoting alternatives
to biomass burning, regulating industrial emissions, controlling vehicle pollution, disseminating
accurate public information, and investing in forecasting technologies*?.

In 2019, the Pollution Control Department introduced three key measures:
(1) enhancing provincial response capacity, (2) reducing emissions at the source, and
(3) strengthening legal enforcement and real-time monitoring. Additionally, the Department of
Provincial Administration proposed a simplified "Communicate-Prevent-Tackle" framework to
streamline local-level-action.

Recognizing transportation as a major contributor to PM2.5 pollution, Thailand has
implemented policies promoting electric and hybrid vehicles, expanding public transit, and
encouraging the use of natural gas vehicles compliant with Euro six standards. These
initiatives are parts of Thailand’s 20-Year Sustainable Transport Development Plan (Office of
the Permanent Secretary, Ministry of Transport, 2021).

Industrial emissions are addressed through a tiered urgency approach. High-risk
facilities-such as fossil fuel plants and metalworking operations are required to implement
upgrades and undergo regular inspections. Long-term measures involve updating regulations
and deploying tools such as the Pollutant Release and Transfer Register (PRTR) and
the Pollution Online Monitoring System (POMS) for real-time tracking.

In wide agricultural areas, efforts focus on discouraging biomass burning. Authorities
have introduced public education campaigns and voluntary reporting systems to detect and
respond to illegal burning activities. Similarly, construction sites are required to implement
dust control measures, including barrier walls, tire-washing stations, and proper covering of materials.

At the international level, Thailand is a signatory to the ASEAN Transboundary
Haze-Free Roadmap, which targets regional air pollution resulting from cross-border forest
fires and agricultural burning®.

Community-level actions are equally vital. During high-pollution periods, residents are
advised to stay indoors, seal windows, and use air purifiers. In high-risk areas, N95 masks are
recommended, shown to reduce particulate inhalation and help lower blood pressure .
Mobile applications such as AirVisual and AirdThai provide real-time air quality data, enabling

residents to make informed decisions'?®.

Public Awareness of PM2.5 in Thailand
Public awareness of PM2.5 is a key driver of protective behavior. A study in
Klang Village, Pathum Thani, found high level of awareness and preventive action among

residents, consistent with findings from a 2016 study in Bangkok'?®. While factors such as
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gender and age influenced behavior, the importance of broad-based communication across
all demographics was emphasized.

Another survey found only moderate knowledge of PM2.5 among respondents
(average score: 59.59%), although awareness of preventive practices-such as reducing
smoking, avoiding outdoor exposure, and frequent cleaning-was high. Attitude emerged as
the strongest predictor of preventive behavior. Misinformation and limited access to verified
information sources were cited as barriers. Additionally, individuals in low-exposure
occupations were less concerned, whereas students, civil servants, and educated
professionals demonstrated greater awareness?”. A 2020 study in Lampang, Thailand’s most
polluted province-showed that over 55% of participants possessed strong PM2.5 knowledge
and engaged in protective behavior. Similar findings from a study in Bangkok in year 2014
highlighted that when air pollution is perceived as a daily health threat, public compliance
improves. However, practical mitigation-such as air purifier use-was only moderately

adopteddue to cost and implementation complexity®®.

Air Purifiers studies in Thailand

To mitigate the increasing health risks posed by PM2.5, various individuals and
research groups in Thailand have developed innovative air purification solutions for both
indoor and outdoor environments. Urban populations typically spend 60% to 90% of their
time indoors, with vulnerable groups such as the elderly, pregnant women, and individuals
with chronic illnesses, spending even more time inside. Indoor PM2.5 can originate from
multiple sources: indoor emissions (e.g., cooking fumes, household cleaning agents, cigarette
smoke, and pet allergens), infiltration from outdoor pollution (e.g., vehicle emissions),
and the formation of secondary organic aerosols (SOA)?*>?

Recognizing the complexity of these indoor air pollutants, Dr. Boonyang Plangklang
has examined four core air purification technologies: HEPA filtration, ozone generation,
ultraviolet (UV) radiation, and ionization.

« Ozone (O3) is recognized for its high oxidation potential (2.07 eV), which enables it
to destroy pathogens such as bacteria and fungi; a property acknowledged by the U.S.
Environmental Protection Agency since 1976.

« HEPA filters, made of tightly woven fiberglass, can capture particles larger than 0.3
microns. They are commonly used in appliances such as air purifiers, air conditioners, and
vacuum cleaners. HEPA filters are categorized by increasing efficiency levels (E10-E12,
H13-H14, U15-U17) and can be maintained through brushing or vacuuming.

+ UVC radiation (ultraviolet germicidal irradiation or UVGI) works by disrupting microbial
DNA and is applicable for air, liquid, and surface disinfection. It is highly efficient, non-thermal,
and safe for home use.

« lonizers emit negative ions, which can improve mood and alleviate respiratory
symptoms. However, they may produce ozone as a byproduct, raising health concerns with

prolonged exposure.
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Dr. Boonyang’s prototype combines all four technologies into a single integrated
device. The purifier features automated filtering, sterilization, motion detection,
programmable timers, and a real-time monitoring app ("AirdU") for tracking PM2.5 levels and
humidity. Test results showed that the device could maintain indoor PM2.5 levels below 37 pg/m?
and eliminate 99% of airborne bacteria and fungi under diverse environmental conditions®".

On a public scale, Thailand’s Research & Innovation for Sustainability Center (RISC)
developed large-scale air purifiers, including the "Fresh One," "Fahsai 1," "Fahsai 2," and the
more compact "Fahsai Mini." Since 2020, these systems have been installed in locations such
as True Digital Park and the University of Phayao®?. The Fahsai Mini, capable of filtering
120,000 m?* of air per hour, covers an area of 20-50 meters. It uses water-based filtration to
trap PM2.5 and requires fewer filter replacements. Additionally, it integrates UVGI for

disinfection and releases clean air at human breathing height®”.

Air Purifier Studies Outside Thailand and Advances in Technology

International research has evaluated the effectiveness of air purifiers in diverse
environments. Kai-Chung et al. tested a HEPA-based Samsung AX9000 purifier in Fresno
homes, showing significant reductions in PM2.5 and endotoxins, though short-term PM2.5
spikes occurred due to airflow turbulence®®. In the UK, Cooper et al. modeled the health
benefits of air purifiers in cooking-related settings. High-efficiency purifiers (82.5%) could result
in over 34 million years of life gained (YLG), translating to 201 extra days for males and 175

6% Reducing PM2.5 by just 3 ug/m? could add 2-3 months to life expectancy.

for females

To address the energy limitations of conventional purifiers, passive technologies have
emerged. Studies on nanofiber membranes, especially polyacrylonitrile (PAN)-demonstrated
filtration efficiency exceeding 99%, with high light transmittance and low pressure drops *°.
These filters also maintained performance in humid conditions®®. Electrospun Ag-TiOo
nanorod filters exhibited greater than 90% efficiency and the ability to degrade toluene, with
silver nanoparticles enhancing catalytic reactivity®”.

Meanwhile, Al-powered models such as CNN-LSTM have revolutionized PM2.5
forecasting. By integrating environmental variables (e.g., humidity, wind speed), CNN-LSTM
models significantly outperform traditional univariate approaches in terms of predictive
accuracy and speed(38). Unlike conventional methods such as gravimetric analysis or
the Federal Reference Method (FRM), which are time-consuming and expensive, Al enables
real-time, adaptive forecasting®.

Sensor-based innovations, particularly Wireless Sensor Networks (WSNs), now support
real-time monitoring in high-risk areas. When combined with low-cost sensors (e.g., PurpleAir,
Nova SDS) and remote sensing technologies (e.g., drones, satellites), these tools provide
dense spatial coverage and enable rapid deployment. While low-cost sensors offer scalability,
they face challenges in precision due to environmental interference. The convergence of Al
with WSNs and energy-efficient components is advancing scalable, intelligent PM2.5

monitoring systems for proactive pollution control®”.
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Summary of Key Findings

PM2.5 sources in Thailand differ by region. In Bangkok, traffic emissions contribute
approximately 43.7% of PM2.5 levels, while in rural areas, agricultural burning accounts for
around 24%®. Health impacts are extensive, affecting respiratory, cardiovascular, neurological,
ocular, and dermatological systems. Between October 2024 and January 2025, over one
million PM2.5-related health cases were reported”. Technological responses such as HEPA
purifiers, PAN nanofiber filters, Ag-TiOy electrospun filters, and Al-driven models like
CNN-LSTM have demonstrated strong potential in reducing and predicting PM2.5

G639 However, barriers remain, including high costs, energy demands, limited public

exposure
awareness, and weak policy enforcement. Knowledge levels also vary, with higher awareness
in polluted areas and among well-educated individuals, while public understanding in

Bangkok remains moderate overall®”.

Discussion
Critical Analysis

This review demonstrates strong credibility by drawing upon a wide range of peer-
reviewed literature, government reports, and international data sources. However, certain
findings derived from contexts such as India, China, and the United States may not be fully
transferable to Thailand, due to differences in industrial structures, regulatory frameworks,
and technological infrastructure. Additionally, the review gives limited attention to long-term
cost-benefit analysis, equitable access to clean air technologies, and behavioral interventions
beyond public awareness. Technological limitations are also evident; while innovations like
advanced air purifiers and Al predictive models show promise, their widespread adoption is

hindered by high costs, energy demands, and the insufficient coverage of sensor networks in Thailand.

Interpretation

PM2.5 pollution remains a critical threat to public health in Thailand. This review
confirms the strong links between major pollution sources-traffic, burning, and industry-and
the increased of disease burden and economic loss. Post-COVID, PM2.5 levels have
rebounded, reflecting global urban trends. Scalable technologies such as passive nanofiber
filters and Al monitoring systems offer promise. However their success depends on

infrastructure readiness, public engagement, and government enforcement.

Implications

To reduce PM2.5, Thailand must strengthen emission regulations across transport,
agriculture, and industry. Subsidies for affordable, energy-efficient air filtration systems are
essential for equitable access. Investments in Al-based monitoring infrastructure can facilitate
real-time interventions. Policy should integrate urban greening, low-cost community sensors,
and strengthen enforcement of burning and emission bans. Future research should focus on
developing low-energy, affordable air purifiers and conducting longitudinal studies on
the long-term impacts of PM2.5. Local calibration of Al models will enhance predictive

reliability, while behavioral research is needed to strengthen public compliance.
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Limitations and Recormmendations

Key limitations include limited air quality sensor coverage-particularly in rural areas

and the high energy use of current air cleaning technologies. Public understanding of PM2.5

risks remains uneven, and enforcement of regulations is weak. To address these gaps,
Thailand should:

e Expand wireless sensor networks nationwide for real-time, high-resolution PM2.5 tracking.

e Subsidize passive filters such as PAN nanofiber screens for vulnerable populations.

e Promote verified health information through targeted social media campaigns to
combat misinformation.

e Mandate emission reporting using tools like PRTR and enforce through routine audits.

e Support R&D in sustainable filtration, prioritizing biodegradable and solar-powered designs.

These measures will foster scalable, inclusive, and sustainable solutions to Thailand’s

escalating air pollution crisis.
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Abstract

Leprosy is a communicable disease that must be monitored under the Communicable
Diseases Act B.E. 2558. Therefore, a system for continuous monitoring, verification, and data
collection is essential. Currently, the leprosy surveillance system continuously monitors data
in the Leprosy Database of the Rajpracha Samasai Institute (LEP database). Additionally, new
leprosy cases are reported in the D506 reporting system of the Epidemiology Division.
However, leprosy reporting in the D506 reporting system is not widely utilized. This study was
conducted to describe Thailand's leprosy surveillance system in 2023 and to assess the
quantitative characteristics of the leprosy surveillance system in the D506 reporting system
from January 1, 2023 to October 8 , 2023 using the LEP database as a reference. The results
revealed that the leprosy reporting system, the LEP database, and the D506 reporting system
have different objectives and reporting variables. The D506 reporting system records data
from suspected patients to detect outbreaks, whereas the LEP database reports confirmed
cases and includes leprosy-specific variables such as disability level. Leprosy reporting in
the D506 reporting system remains underreported. Its sensitivity of 30% affects
the representativeness of the data, failing to reflect the characteristics of new leprosy cases
when compared with the LEP database. However, the positive predictive value was high at
93.8%. Despite this, delays in reporting new cases persist. Therefore, efforts should be made
to improve leprosy reporting in the D506 reporting system and to develop a comprehensive
surveillance database. This database should integrate verified reports of new cases from
the D506 reporting system and leprosy-specific information, including close contact details
from the LEP database. Such integration would result in a timely, accurate, and complete
surveillance system for leprosy cases, supporting continuous disease control, enhancing

system efficiency, and ultimately contributing to eliminating leprosy in Thailand.
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Abstract

Microplastic contamination has emerged as a significant global issue, with widespread
presence across marine, freshwater, terrestrial, and atmospheric environments. This review
synthesizes current research on sources, environmental distribution, and potential health risks
of microplastics, with a particular focus on studies conducted in Thailand. Microplastics
originate from both primary products and degradation of larger plastic waste, which can contain
toxic chemicals and accumulate in food chains, posing risks to ecosystems and human health.
In Thailand, high concentration of the microplastic contamination has been detected in water
bodies, sediments, and seafood, fibers being the most common form. Human exposure generally
occurs via ingestion, inhalation, and dermal contact, and although long-term health impacts remain
under investigation, preliminary evidence suggests risks such as hormonal disruption, oxidative
stress, and systemic inflammation. To mitigate/ solve the problem, there is a requirement in
coordinating in elements of research, policies, and public awareness.
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Keywords: Microplastics, Environmental contamination, Human health risks, Plastic pollution
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Introduction

Plastic pollution has emerged as a critical global environmental and public health issue
with significant consequences across ecosystems and human societies . Plastic-synthetic or
semi-synthetic materials derived from the polymerization of organic compounds-has become
integral to modern life. There are widespread applications in both household and industrial
sectors. However, the massive and continuous production of plastics has resulted in an alarming
accumulation of plastic waste, contributing to environmental contamination in various forms,
including large fragments, microplastics, and nanoplastics'.

There are many types of plastic, each with specific uses and properties. These include
polypropylene (PP), used in food packaging and toys; polyurethane (PUR), used in foams and
cushions; polyethylene terephthalate (PET), commonly found in water bottles; polyvinyl
chloride (PVQ), used in pipes and construction materials; polystyrene (PS), found in foam
containers; and polyethylene, both high-density (HDPE) and low-density (LDPE), used in plastic
bags and films. While these materials serve diverse functions, they all share a common trait;
when exposed to environmental factors such as sunlight, heat, and physical wear, they
degrade into microplastics (less than 5 mm) and potentially further into nanoplastics
(less than 100 nm)?.

Plastic materials have become inseparable from our daily lives-ranging from synthetic
textiles in clothing (e.g., polyester and nylon), vehicle tires, food packaging, and personal care
products, to agricultural applications such as synthetic-coated fertilizers. Despite their
durability and utility, plastic materials are now known to pose a significant environmental
threat due to their persistence and fragmentation into micro- and nano-plastics over time'??.
The contamination of microplastics is now widespread, with particles found in the air,

@3 As microplastics

drinking water, soil, and food, including meat, seafood, and its products
continue to break down into even smaller particles, their ability in infiltrating biological
systems increases. These particles can enter the human body through several major pathways:
ingestion of contaminated food and water, inhalation of airborne particles, and dermal
exposure via cosmetics and personal care products. Although the long-term health
implications remain under active investigation, most studies have associated microplastic
exposure with inflammation, immune system disruption, endocrine interference, and potential
impacts on organ function®*>.

Recent discoveries have heightened ¢lobal concern, with studies detecting
microplastics in human blood, lungs, placenta, and even breast milk, as well as in the blood
of newborn infants®”®? These findings indicate that microplastics can cross physiological
barriers and may accumulate in critical tissues, posing particular risks to vulnerable populations
such as pregnant women, fetuses, and young children during early stages of development.
To disseminate accurate and update information about microplastics-including its sources,
contamination pathways and potential human health impacts-in order to raise widespread

awareness among academics, policymakers, and the general public.
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Literature Review

This study employed a literature review approach to gather and synthesize current
knowledge on microplastic contamination and its impacts on human health. Scientific articles,
government reports, and academic theses published between 2015 and 2024 were retrieved
from databases such as PubMed, ScienceDirect, Google Scholar, and Scopus. Search terms
included “microplastics,” “human health,” “environmental contamination,” and “Thailand.”
Inclusion criteria focused on studies addressing microplastic presence in environmental media
(air, water, soil, food), biological accumulation in organisms, and potential health effects.
Particular emphasis was placed on research conducted in Thailand.

Relevant data were analysed and organised thematically into sources and types of
microplastics, environmental contamination routes, biological impacts, and human health
risks. Key findings from studies were summarized in tables to highlight the extent of

contamination and regional concerns.

From Plastic Waste to Microplastics
Plastic Waste

Plastic waste refers to discarded plastic products-synthetic materials that are highly
resistant to biodegradation. Depending on the type, plastics can take decades to centuries to

decompose, resulting in the persistent accumulation of plastic debris in the environment.

The Growing Problem of Plastic Waste

Plastic plays an essential role in modern life, but its widespread use has led to a rapid
and ongoing increase in global production. In 2018 alone, more than 330 million tons of
plastic were produced globally. It is estimated that over nine billion metric tons have been
produced. A significant concern is the vast amount of plastic waste entering the oceans each
year, causing serious harm to marine ecosystems. According to the Marine Knowledge Hub,

Thailand ranks as the sixth highest contributor of mismanaged plastic waste entering

the ocean Figure 11

Worst Plastic Offenders

Plastic debris contributed to ocean in 2010, pounds®*

China
Indonesia
FPhilippines
Vietnam

Sri Lanka
Thailand
Egyptr
Malaysia
Nigeria
Bangladesh
South Africa
India
Algeria
Turkey
Pakistan
Brazil
Burma
Morocoo
Morth Korea
us

1 billicmn 2 billiomn 32 billion 4 billion 5 billicn
=hledian

Sowrce: jarmbeck et al. Science. 2015 s CLIMATE

Figure 1 Ranking of Countries by Mismanaged Plastic Waste Entering the Ocean*”
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Microplastics

Microplastics are small plastic particles measuring between one micrometre (1Am)
and five millimetres (mm) in size"'?. These particles can vary in shape and chemical
composition, depending on the plastic materials from which they are derived. Microplastics
are now pervasive across the environment and have been detected in diverse ecosystems,
including oceans”, freshwater bodies""?, soils'®, and even in the atmosphere?.
Their widespread presence is largely attributed to the durability and persistence of plastic
materials, which break down slowly over time.

Because of their extremely small size and large surface area, microplastics have a high
capacity to adsorb environmental contaminants such as pharmaceutical residues, heavy
metals, and harmful microorganisms. This ability enables microplastics to act as vectors for
transporting toxic substances into the food chain. As microplastics accumulate in living
organisms, they can disrupt ecological balance and biodiversity. Moreover, their presence in
seafood and other food sources raises concerns about potential health risks to humans.
The contamination also impacts key economic sectors, such as the fishing and tourism
industries, by damaging marine life and reducing the aesthetic and recreational value of
natural environments.

In addition to microplastics, other plastic particles are classified based on size.
Macroplastics are larger than one centimeter, mesoplastics range from one to ten millimeters,
and nanoplastics range from one to thousand nanometers. Among these, nanoplastics are
particularly concerning due to their extremely small size, which enables them to penetrate
biological membranes and accumulate in cells and tissues. This can result in adverse effects at the

cellular and molecular levels, although the full extent of these impacts is still under investigation.

Contamination of microplastics into the environment

Microplastics can enter the environment through several pathways, depending on their
source and characteristics. One major route is through everyday consumer products. Primary
microplastics, such as micro-beads used in cosmetics, skincare, and cleaning products, are
typically washed down household drains and pass-through wastewater treatment system:s,
eventually entering natural water sources. Additionally, synthetic fibers from clothing released
during laundry contribute significantly to microplastic pollution in wastewater.

Improper waste disposal is another major contributor. Large plastic items, when
discarded, irresponsibly, degrade into smaller fragments over time due to environmental
exposure. These secondary microplastics can be transported by wind or rain into rivers,
oceans, or poorly managed landfills, leading to contamination of soil, groundwater, and
surface water bodies. The persistence of these particles in the environment poses long-term risks.

Industrial activities also play a role in the release of microplastics. During the
manufacturing and transport of plastic materials, such as resin pellets, accidental spillage can
occur. Furthermore, microplastics are generated during various human activities including

fishing, maritime transport, and vehicular traffic, particularly from the abrasion of car tires.
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These sources continuously contribute to the accumulation of microplastics in both terrestrial

and aquatic environments.

Microplastic Contamination in Thailand

Thailand faces growing challenges in managing plastic waste, which has led to
increasing levels of microplastic contamination in various environmental compartments. Due
to inadequate waste disposal, rapid urbanization, and heavy reliance on plastic products,
microplastics have been detected across marine ecosystems, freshwater bodies, sediments,
and aquatic organisms throughout the country. These findings highlight the urgent need for
localized data to better understand the extent of contamination and to inform targeted
environmental and public health policies.

To support this, numerous studies have been conducted to assess microplastic
presence in different regions and sample types across Thailand. Table 1 summarizes selected
research findings, illustrating the scale, distribution, and types of microplastic contamination

observed in both coastal and inland environments.

Table 1 Examples of Research Studies on Microplastic Contamination in Thailand

Location/Study Area Key Findings
Chaolao & Kungwiman Beaches, | Microplastics found in Danax sp. and Paphia sp., mostly
Chanthaburi fibers and black in color. Tharamon et al. (2016)**
Eastern Coast Sessile invertebrates show 0.2-0.6 particles/g; higher

(Angsila, Bangsaen, Samaesarn) | accumulation in filter feeders. Thushari et al. (2017)*¢

Lower Gulf of Thailand 66.7% of fish had ingested plastics, majority were
(Commercial Fishes) microplastics (<5 mm), mostly fibers. Azad et al. (2018a)"”
Lower Gulf of Thailand 54.3% of fish had ingested plastics; demersal fish had
(Fish Ingestion Study) slightly higher microplastic load. Azad et al. (2018)*®

Phuket West Coast Beaches | Highest microplastic debris at Patong beach; fibers and

formless particles common. Ekchit & Ruamkaew (2019)*?

Andaman Sea Coast Majority of medium and small particles were polyester
fibers; large were PS. Chetsukchai et al. (2019)?%

Sediment Beaches, Higher contamination in dry season; PET, PP, PE, and
Lower Gulf of Thailand polyester dominant types. Kreekrinuch et al. (2019)@Y
Bueng Boraphet Wetland, Microplastics higher during dry season; black and red fibers
Nakhon Sawan most common. Neatsingsang (2020)%?

Fishery Wharf Market, Gastropods and bivalves contaminated with fibers and
Chonburi fragments, mostly black. Sealee (2020)'?

Beach Sediments, Phuket Coast | Majority were black fibers; PET, PS, and PP most common

polymers. Thongnonghin (2021)%?
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Table 1 Examples of Research Studies on Microplastic Contamination in Thailand (continue)

Location/Study Area Key Findings
Map Ta Phut Industrial Estate, | Low contamination in crabs, mostly blue fibers; relatively
Rayong lower than other countries. Fangsrikum et al. (2021)*
Khlong Tho, Ayutthaya Surface water showed high microplastic levels, especially

fibers and fragments. Ong-oard & Tantipanatip (2021)%

Lower Chao Phraya River Samut Prakan and Nonthaburi showed highest levels in

water and sediment respectively. Jendanklang et al. (2023)%"

Phong River, Higher contamination in rainy season; PP and PE were most
Northeast Thailand common polymers. Doungmontri et al. (2024)%®
Phetchaburi River Highest microplastic levels in aquaculture/fishery areas; strong

correlation with water quality. Na Songkla et al. (2024)%”

Human Health Impacts of Microplastics

Microplastics represent a silent but growing threat to human health. Emerging research
suggests that humans are increasingly exposed to and accumulating microplastics in the body
through various pathways, including ingestion, inhalation, and dermal contact. Over time,
the buildup of microplastics may disrupt internal biological systems and contribute to serious
health issues. If exposure reaches excessive levels, microplastics could lead to life-threatening

conditions. The following are key health concerns associated with microplastic exposure.

Hormonal disruption

Microplastics often contain additives such as Bisphenol A (BPA), a known endocrine-disrupting
chemical. BPA can interfere with hormone signaling, particularly affecting male reproductive
hormones. This disruption has been linked to reduced sexual desire and erectile dysfunction

in some cases®”.

Blood vessel function disruption
Due to their small size-comparable to that of bacteria-microplastics can potentially
circulate in the bloodstream. When present in large quantities, they may obstruct blood flow

and interfere with vascular function®.

Neurological effects
Repeated exposure to BPA and other plastic additives has been shown to affect the
nervous system, especially in children. Research indicates that early and chronic exposure

may impair neurological development and reduce the brain’s functional capacity®?.

Increased cancer risk

Long-term accumulation of microplastics in human tissues may increase cancer risk.
These particles can embed themselves in organs and continuously release toxins, including
heavy metals. Over time, this may lead to cellular damage and increase the likelihood of

cancer development®”.
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Toxin accumulation and transport

Microplastics have a high capacity to absorb and retain environmental pollutants.
These particles can collect harmful substances such as persistent organic pollutants and
heavy metals, transporting them from marine environments into the human body through

the food chain®?.

Table 2 Studying the Impacts of Microplastics on Human Health

Examination Background

Wang et al. (2023)*Y Investigated the effects of polystyrene microplastics
on mice, revealing that these particles can cross the
blood-brain barrier, activate immune cells (microglia),

and potentially induce neurotoxicity.

Leslie et al. (2022) Developed a method to detect plastic particles in
human blood and found microplastics present in
healthy volunteers, suggesting potential systemic
distribution throughout the body.

Zhang et al. (2021)% Detected microplastics in the placenta and first stool

(meconium) of newborns in Shanghai, indicating fetal

exposure and potential developmental concerns.

Lee et al. (2019)°” Reviewed in vitro studies on human cells exposed to
microplastics, noting impacts such as oxidative stress,

cytotoxicity, and disruption of gene expression.

Van Cauwenberghe et al. (2015)*® | Assessed microplastic contamination in  seafood
globally and highlishted the associated health risks for

humans consuming contaminated marine organisms.

Rochman et al. (2015)®” Reviewed ecotoxicological effects of microplastics
on aquatic organisms, including physical harm and
chemical exposure, which may mirror potential

mechanisms of harm in humans.

Findings

The findings of this review highlight the pervasive nature of microplastic contamination
across environmental media; including water, soil, air, and biota, and the growing concern
over its potential health impacts on humans. Microplastics, originating from both primary
and secondary sources, are now commonly detected in food, drinking water, and even human
biological samples such as blood, placenta, and breast milk. This wide distribution underscores
the urgency of addressing microplastic pollution not only as an environmental issue but also
as a public health threat.

Evidence from Thailand and global studies indicates that aquatic environments,
especially marine and coastal ecosystems, are major sinks for microplastics. Thai studies
reviewed show significant contamination levels in fish, bivalves, sediment, and surface water,

reinforcing the idea that seafood consumption may be a key exposure route for humans.
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The dominance of microplastic fibers in most samples suggests a strong link to household
wastewater and textile industries. Moreover, seasonal variations in contamination, often higher
in dry seasons, highlight the influence of weather patterns and human activity on microplastic
dispersion.

From a health perspective, although research is still evolving, there is growing concern
about the physiological impacts of chronic microplastic exposure. In vitro and animal studies
suggest potential effects such as oxidative stress, inflammation, endocrine disruption,
and interference with neurological development. While the extent of human health risks
remains to be fully understood, the detection of microplastics in critical organs and fluids
(e.g., blood and placenta) indicates the potential for systemic exposure, especially among
vulnerable populations such as infants and pregnant women.

Despite the growing body of research, this review identifies several gaps. First, there is
a lack of standardized methods for sampling, detecting, and quantifying microplastics,
particularly in biological samples. Secondly, long-term epidemiological studies assessing
the health outcomes of chronic exposure are still lacking. Most current health-related findings
are based on animal models or laboratory conditions, which may not fully reflect real-world
human exposures. Finally, there is a need for interdisciplinary collaboration between
environmental scientists, toxicologists, clinicians, and policymakers to address the complex
pathways through which microplastics interact with human systems.

Importantly, while this review summarizes the scale and risks of microplastic
contamination, it also underscores the need for preventive action. Raising public awareness,
reducing plastic consumption, and improving waste management practices are immediate
steps. Additionally, Thailand should prioritize investment in wastewater treatment
infrastructure and adopt strong regulations on industrial plastic emissions. At the international
level, coordinated research and policy frameworks. This is similar to those addressing climate

change or chemical pollutants which are essential to manage microplastic risks, effectively.

Discussion
Critical Analysis

While this review provides a comprehensive overview of microplastic contamination
and its potential health impacts, several limitations and gaps in current research should be
acknowledged. Firstly, much of the evidence regarding human health effects is derived from
in vitro studies or animal models, which may not fully translate to real-world human
exposures. There is a lack of long-term epidemiological data examining microplastics in
relation to chronic diseases or physiological dysfunctions in humans. Without this, causality
remains speculative, and the biological significance of microplastic presence in tissues such
as blood or placenta is not yet fully understood.

Additionally, the reviewed studies-both globally and within Thailand-often employ
different sampling methods, particle size ranges, and detection techniques, making
cross-study comparisons difficult. The absence of standardized protocols limits the ability to

assess trends or conduct meta-analyses. In Thailand, while localized research has increased,
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many studies focus on marine environments and seafood contamination, with relatively less
attention given to freshwater systems, air pollution, or land-based exposure pathways such
as agriculture and drinking water.

Furthermore, there is limited data on nanoplastics, which are potentially more harmful
due to their abilities to penetrate cell membranes and interact with biological systems at the
molecular level. Current detection technologies are insufficiently; sensitive to quantify
nanoplastics reliably, representing a major knowledge gap.

Lastly, while this review identifies key pathways of contamination and exposure, it
could further explore socio-economic and behavioral dimensions-such as plastic consumption
patterns, public awareness, and policy enforcement, particularly within the Thai context.

In summary, while the existing evidence emphasize the urgency of addressing microplastic
pollution, more interdisciplinary research is required to address definitive information

on human health impacts and to develop effective mitigation strategies.

Conclusion

Microplastic contamination poses an increasing threat to both environmental and
human health. In Thailand and worldwide, microplastics have been detected in air,
water, soil, and various organisms, including humans. While the full extent of health effects
remains under investigation, early evidence points to risks such as hormonal disruption,
inflammation, and potential toxicity. The persistent nature of microplastics and their

presences in the food chain highlight the urgent need for preventive action.

Recommendations

To address this issue, public awareness must be strengthened to reduce plastic use
and promote sustainable alternatives. Waste management systems should be improved,
particularly in wastewater treatment and plastic recycling. Strong regulations are required for
preventing emissions of microplastic from industry and consumer products. Meanwhile,
ongoing research should focus on standardizing detection methods and assessing long-term
health impacts. A coordinated approach involving government, academia, industry, and

communities is essential to mitigate microplastic pollution and protect public health.
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