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Abstract

In the northeastern region of Thailand, there was reported of pollution problems
with PM2.5 values exceeding the standard. The sources of dust particles are open burning
in agricultural areas, companies, industries, and vehicles. This especially affects Sakon
Nakhon Province with mountain ranges separating them from other regions, such as the
Korat Basin and the Sakon Nakhon Basin. It affects the distribution of air pollution.
Additionally, it may result in respiratory problems. we study the amount of small dust
particles PM2.5 and PM10 in Sakon Nakhon Province using air quality data PM2.5 and PM10
data from Sakon Nakhon Air Quality Monitoring Station of the Pollution Control Department
and meteorological data including wind speed, wind direction, temperature, rainfall,
temperature, relative humidity, and heat spots from Sakon Nakhon Meteorological Station.
We studied the relationship between diseases such as 4 diseases resulting from air pollution
and the amount of PM2.5 and PM10 dust particles in Sakon Nakhon Province data of health
data for 4 diseases from HCD Sakon Nakhon Province. The Poisson distribution was used to
analyze Time-series Regression Design short term.

The results showed the number of patients receiving treatment has a total of 18
districts for a period of 554 days. There were patients who came to receive treatment for
all 4 diseases from air pollution, a total of 20,787 people, an average 50.76 per district per
554 days. Poisson regression analysis revealed that factors related to receiving treatment
for asthma, pneumonia, chronic obstructive pulmonary disease, and cerebrovascular disease.
For multivariate analysis (multivariable analysis of asthma), It was found that the factors PM10
(ug/m3), sulfur dioxide gas (ppb), nitrogen dioxide (ppb), carbon monoxide (ppm), and
ozone gas (ppb) were significantly associated with receiving treatment for asthma,
pneumonia, chronic obstructive pulmonary disease (COPD), and stroke (p-value<0.05).
Moreover, controlling for air pollutant concentration factors, it was found that PM2.5 (ug/m?)
was not a risk factor for receiving treatment for 4 diseases related to air pollution
(OR<1,95%Cl). PM10 (ug/m?3) is a risk factor for receiving treatment for 4 diseases related to
air pollution (OR=1.02, 95% CI).

We have been able to conclude that there should be planning and measures
established for the control, prevention, and monitoring of the issues related to fine
particulate matter PM2.5, PM10, and the concentration of air pollutants that impact health.
There should also be alerts regarding the situation, along with communication about the
effects and guidelines for public health practices. Additionally, there should be an increase
in monitoring points for PM2.5, PM10, and air pollutant concentrations in various areas to
ensure comprehensive coverage. Furthermore, there should be preparedness planning in
the medical and public health sectors, as well as readiness plans for each sector that
encompass all aspects, to ensure sustainable and continuous measures that positively
affect public health.

Keywords:  Particulate Matter, Relationship with Disease Groups from Air Pollution, Small
Particulate Matter PM, s, Small Particulate Matter PM,, Sakon Nakhon

Province



KKU Journal for Public Health Research
Vol.17 No.4 October — December 2024

[16]

213815IYANTITUFUAEAT U INTBVIULAY

U1 17 aUui 4 \hiau AaAN - SUAN 2567

uni
Tuiunnedaulaganzluiundmingnauasn

@
o

fidnvazgivssimmduusensene 1eiinnsavauves
wafly UseaiunununneInagans eutaen1mbu
AoUTIMTIIINUTEInAT Ul asUnAaua g duas
audushliAeenluneudn Wenenthlueniasush
AUl uareewazalsuaiwlueInia Junavueniunie
smog (smoke+fog) T WliAnan i mdamileuiivaen
afutnagu il Adatuansssuwd viewileusslon]
YOIYAAALAZNA NUAAR WATTITNITIHLAYTAANI
nanwasfiowieuiuilunisinnnwnsluggmanely
uennigsdinmamiiiemdavezuinurudiouarlui
dlos AflduddgivilnAadammuenaiudnds Sedes
TWinssuseduazyiaugaudlesg1aneid o
wansynuiiAndulasianiznanseudegunIndiiusuog
dulsaisrfumafumeladudisluasaenndoi
UsinmuaiwnaduazessiiAnanninuluiuila s
anutuduganazszoznatazanlueiniai v1auiy
anrunsalazianiedulugndmnldfimsnisuagns
Gﬁ”]LﬁumiﬁﬁL‘Wmwaiumaamﬂwmmaﬂﬂi’uﬁLﬁ@%u GE
orvastdudviansnisveniisnasiasugianasnau
KanszMusoguAeUTTETesUszrsuluiiuil dammaen
atuilvieufiegluiilasuug fernsuaun muns e
Ina Aeus szawae wigladndn niesdty Lazuu
wiion d1inlsrainnisuszneuednuasdwindou
enudruaiuteduruedidnniy 10 luaseuiiinain
nsbnnazdamansenu o115 n1assuumaiy
mela uazenmamsnuenani SailiiAalsevialauintu
se Tnerluazitnludenlugean WedwdanUasmdnly
vilhidadoavidlumdnduvantaeud waziians
sniavlunaendenldneliiindunsienolon 1wy n1s
gniauvesgeanlen wasu1ITesnEauNINauiiAnN1g
mglagunauistunnzinglivieaaiilinasaiden
walasniauled s uaduiiinannniswlufluusng
mamie AvhliAnenslauisriuiuduaiuainiele
desasudly Ny, wazdamudn mindfiuuTuadunn 10

lulasnSusegnuiAiun sy AANgnITINISANENEa1A0

Saway 4.5 WiLdmnIIN15ANgINtsAsTUUMLAumglases
a¥ 9.8 [UTNIINSANLINLSANIlALAL NABALEDAS DAY

3.9 windnsnsmeluggeeneiuinnit 65 U felevay 5.4

AN

Y

[
b

Ay Taglan Yeyneaduszuumaiumelauinou
Wy A vieuiin geauldanes uaglsaila (aufesi @
Sauwgny, 2552)

o

nQUszeaeAn15IY
1) W efnwUTunurduazeosuuaidn PM2.5
waz PM10 Tundaninanauns
2) iednssimanuduiusues 4 1sa Ao Tsa
vavdin Tsndensniau Tsavangaiuiess uazlsavaee
\Honaues nuaiunveInIALazUSuaH uazeevwIn
\&n PM2.5 way PM10 lulvadaninanauns sausiud 23

Tquneu 2564 — 31 SunAu 2565

WAtunIY
n9delundsiifunsfnudiuug vaeiiuniu

M33nYInY 4 1sANUaiynIseINIALaz UM uAL RS

YueLEN PM2.5 uay PM10 davinanauns dausiudl 23

a

AOUYUY

q

2564 - 31 Sunau 2565 lnglddayan Ui
grudeya HDC dinnuasisugudminanauns Joya
waRweINALa Ul uaza s uuIAlan PM2.5 uaz
PM10 31naanilnsiadinguaimeiniadiminanaunsves
nsuAIUANNANY ULazdeyagndeuingl ananiil
guiluninedwminanauas nsiaszvideyalaeldadiinms
anneeuutidss (Poisson logistic regression) Taglalusiunsu
Ansein1eada STATA 14 Fadulasensideiidneie
W15 UUULs2 1A59n157 989 W1UN155UT8991N
AYNTIUNITITEEITUNTITE U UM TN FEVRULAY

laiilasanns HE662150 Jufl 19 fiquisy n.f.2566

® ngusletng
Feninanauns SiuTiseauUsEIN 9,605 M1514
Alawas wuensunaseseanidu 18 e1ne fdusernssid
Vv lusminanauns $1uru 934,564 au lnadnwnide
Faustduil 23 Squisu 2564 — 31 $uriaw 2565 srEgiaaT

554 Fu §Ure1u13Un1sIneaielsa 4 9nuaiiynig



KKU Journal for Public Health Research
Vol.17 No.4 October — December 2024

[17]

213815IYANTITUFUAEAT U INTBVIULAY

U1 17 aUui 4 \hiau AaAN - SUAN 2567

oIMATaLASIUIY 20,787 AU WA 50.76 AuREsLABRE
554 $u @slunsAnuiligiudeyagiaean 1sa 4 lsnann
FYUUASITOYAAUNIN Health Data Center tJuszuu
F1udaLaNa AU VAN sﬁaiwsawﬁaaﬂammmqwm
anu lagldvoyanmulasiasiunsgiu 43 uily g1udeya
NANTEAUIINIA (HDC seaudanin)
® YaulvAvaINISANY
AnwiAnudusius szvined 188 o901 ouslu
AzORIVUINAN PM,s waz PM,, taelddayavinannd
ATIVIAAUAINDINIATININANAUATVDINTUAIUANUATIY
Ausnsiesenaulszvininay 4 1sa As lsAnauin 1A
Uansniau Tsavengatuiiess waslsanaondenaias 10
wafiwn1venelagldsiia ICD-10 Yayavn HDC Nsensas
81515048 MNATnNUEsITNEUIwmInanauns laefinw
Tuituilion 18 Snelwndwinanauas
® A3asiionazn1INTIVEBUANAN
lngdoyavnaniingivinaguninerniadamnin

v ¢

ANAUATYRINTUAIUANNATY LBllATIEYiIMIANAUTUS

¥
=P

w03 4 T3a Ao Tsavioudin lsadendniau TseUangaiuFes
wazlsAnasnlianauad INUaNyNIeINALAZUTUEHY
av0RIUWIAEN PM, 5 wae PM,, Tuuadwminanauns doya
fHlunsfnwkeust unsiau 2564 9 Surau 2565
® nsTasevideya

atfganssauu Mnseideyalagldadinig
WITUNUTTOIOEN WL UDINAUAIDE 1T ANwT Livel 878
sufausssneAneds dmdsauunasgiu auisegm
iy v3e Avingn, A1gean vesdoyagunin 4 15a lsavey
fin lsntensniau lsavengaiuiiess waslsanaoniden
dueveyanMAINeIN1A PM2.5, PM10 uazdoya
gafleuine) Usenausie anusian enisaugamngll
USinaury gl Anutudiuiug uazgaawdou

adAgaeuuIu N13IATIEdoyatayan N
9INALAZHANTENUADUN N 4 13a LsAviauiia lsAen
sniau Tsavongarudess warlsaviaenidonanas lngld
nszanefuvutieesd fadunisiiasssinisanaesuuy
aunsual (JuisnisAnwimsszuinineUsaiiiung
nsgnuseguamanuafivenalusyerdu Tasidad

ANUFNRUTTENINIAMITNT YR IAT YN ARAL YA

fasunlasnuyrnian tneldluswnsuiasieinieda

STATA 14

Nan1339Y
® doyaanududuvasasuaienieInia Jaya

a a o o

frugnisuinuazdoyaganrmiouluuaiiuisewms
dnauAs

N3@nn5IUA suulasresaduduvesans
uafwivnsomeadminanaunsiedesoifoulugaeiui
23 fQungu 2564 — 31 §uAN 2565 WU HUareadvun
AN PM, 5 dAadeseiieuintu 16.38 (ug/m?) aglurs
7.23-32.55 (ug/m”) H{uazeosuuiaan PM,, fieadese
Wauwiiu 25.50 (ug/m’) agludie 13.62-46.57 (ug/m?)
lngazdl Agdluseungaineuiiuseuuwiey @ninay
Usggnduiusdminanauns, 2565) auduiludaymuaiiv
NNBINA SIYNUNANITATIVIAAUAINDINAYTEIIY
Fanswuin du PM, 5 SanaduAnnmsgulunaneiiuiives
34 Jwin suwddwminanauns lsunansenuanuuen
afudrunsuiau dvdugaenuieuiiviliiAnnuenaiu
Pruwsuuaulunguussimasyniausilesd nsaaialuiui
11 Www1eu 2565 Usemaaniduau gaanuousnniig
31UU 3,604 A qmmm%’auswﬁymmiuLﬁumfﬁ’wi’m

anauATWnAy 295 90 ARABTEIFEUIAY 15.53 90 o)
Tug19 0.00-93.00 30 IneiiAraseglugraseusuinauis
ey (35anesviyiag, 2565) Juil 8 wweu 2565
Wy aeuSoutspmasiuay 259 90 Tasnuanniigaly
flufiinuassiuin 114 99 ﬁuﬁmmmaaﬁwﬁ’ﬂmumwﬁgﬂ
ARuLiteinunsnssy S1udu 45 9a fufivnanuuisnd
du7u 41 30 ﬁyuﬁsqmuuazﬁm 37U 39 90 flufiin
aUINY 91UIULT 90 uazfiufisummassiuau 3 0 du
Fwdainugannuieunniigade anaunsdiuiu 34 qa
@Einauldansensianeasuazannsal, 2564) Nuidsmdn
ANAUATIINUA 6,003,602 Fulsiduiuiinunsnssy
3,035,188.33 13 ( 50.56 % vosiuiisivun) Aedamlosle
goanlas (SO,) Anedssiewiouiniu 1.17 ppb g/ luya9

0.94-2.19 ppb lngaziiargluioungaInteuiiuiau



KKU Journal for Public Health Research
Vol.17 No.4 October — December 2024

[18]

213815IYANTITUFUAEAT U INTBVIULAY

U1 17 aUui 4 \hiau AaAN - SUAN 2567

wwneu Aglulasiaulaeanles (NO,) Aadesielfiou
WU 4.06 ppb agluyie 1.52-7.07 ppb lngazdengsly
LA BUNGAT NI1EUN LA DULUBITY N IFATT VDU
wousanlys (CO) Anadsseiiouindy 0.47 ppm 0y
Tu39 0.29-0.62 ppm lagaziaraslunaungainiguiis
Wouuwiey felelew (0,) Auadsseiiewiniu 26.13
ppb a8 luy9 15.11-41.50 ppb lngazdiagsluiiou
NOATNIBURURD UYL

nsfnwnsuAsunasesieyasugnionine
waseiieulurasiudl 23 figuisu 2564 - 31 funew
2565 Tuflufidaniaanauns dn1snszaredvestoya
gndouingn gavgidiod s5181d ouvindy 26.44 oemm
walgua ogluyie 21.91-29.10 asrnwaidya lagaziengs
ogflutndoufiueudafoutussy arududuius 1oy
FIeiowyify 76.71 wWesidud ogludie 66.99-84.78
wWoesidud lnsazdargeeglurinieungeainuduiou
panAL ANNSIANRABTEeuniy 11.78 don agluts
10.30-13.40 flon lagasdargegluginfioununiiusis
WWeusiquisu mnunasMeAlRdseLfouriiiu 1008.95
wnlauranna agluyae 1004.51-1015.98 Lanlalrana
Inediengeeglugiafsungadntoud wisununinus
Usinanduadenedeurity 4.13 faduns ag/luyas 0-
9.22 faduns lngazliageegluginsounguninuiusiou
fugreugamudeusiuianaaluandoria anauasviiiy
295 90 AaAETBReunU 15.53 90 oeflutis 0.00-93.00
0 nedldnas sglutiafousunaufiafouuwiey

® nsAssanuduRusIEndsAududuvas

suaRusana Tulaiuiisaninanauns dentsun
Fun1sinwdag 4 Tsaanuaiiynieenia

Nninquszasited 2 Jnswimnanuduiusues
4 13a fio Lsaviouiia savondniau lsavongaiuiiess
waglsanaanidenauas nuaiiun1eInALazUTIIaEL
AORIVWIAEN PM, s Lag PM,, Tuwndawninanauns Jade
filanuduiusienisununisinwiselsaveuiin lsaven
sniau lsadengaiuizess uarlsanaondonauas lagns
TaszileelvaiAnisannssuuutades (Poisson logistic
regression) WU PM;, (ug/m?) Anwdainestnesnled

(ppb) lulasiaulaeanled (ppb) Arsusuueuenles (ppm)

uazfialelau (ppb) IAuduiussonITuIUNITINEI9IY
Tsavouiin lsadensniau Tsnangatuiiess uazlse
naoaldonaNsy a1l udIAYN19adA (p-value<0.05)
Tngwuan

PM, 5 (ug/m?) HAnuduiusaan1sunsun1ssne
Aaelea 4 Tspannuaiun19eInIa oyl dedrAgyniseia
(pvalue<0.001) nanfe PM, s (g/m? luilgidutiadedes
AON1TNITUNNITNYIA8lIA 4 T5ARInUaT¥N198INA
(OR=0.98,95%C1) iaifisuiladonnududuvesasuafiv
N99INA

PMy, (ug/m?), f1edaives taoanlas (ppb),
Tulasiaulaeenles (ppb), A1susuusuanlas (ppm),
AT usuuoueonlys (ppm)uwaziigleleu (ppb) i
AITUE UNUT M ONITNITUNITS NEIA 2815A
4 lsAannuan un199101a o819l dsd 1A YN19add (p-
value<0.001) na12fa PM,, (ug/m?) (OR=1.02, 95% Cl),
fedameslavonled (ppb) (OR=1.03, 95% CI), lulasiaula
ponlgs (ppb) (OR=1.03, 95% Cl), A5 UsuuBUan YA
(ppm) (OR=1.25, 95% ClI), wazn1@lalau (ppb) (OR=1,
95% CI) \Juthedsswmenisunsunissnudielsa 4 Tsa
InuaRunee1nia o eiisutaseanududuresans

UANYYINBINNA

undsunazeiusena
ﬂﬁﬁﬂww"ﬂmuiﬂaﬁﬁ'mﬁ’umﬁ’ﬂwm’lw
4 Tsparnuafiwn1901n1ALaz U3 NIul uazeoauuIALan
PM, s W8z PM,, Saninanaunas wiufl 23 Tnuieu 2564 -
31 SuAYN 2565 Yo3a31n Health Data Center 39nin
anaunsiiianan 18 S1ne szevia 554 Tu ffUedan
sYun13s s nwaa 28 l9onA
4 MUATREMNIDINANAS WAL 20,787 AL Lade 50.76
AURDOILABAD 554 TU NAIINAITILATIZUNITANDDY
wuuilades (Poisson logistic regression) Wu31U93 8 &
ANuduiusaaNITIISUNITINEIRIelsAtauiin 1salan
Sniav lsadengaiuiiess uarlsanaondonauas Tnsnis
WATILRUUAIMUTTNY (Multivariable analysis Asthma)
WU Y998 PM,, (ug/m?) Aedaeslasanles (ppb)

Tulpstaulaeanlas (ppb) Arsusuuaueanles (ppm) uaz



KKU Journal for Public Health Research
Vol.17 No.4 October — December 2024

[19]

213815IYANTITUFUAEAT U INTBVIULAY

U1 17 aUui 4 \hiau AaAN - SUAN 2567

finglalau (ppb) Auduiusson1TuITUNITINYIAILlA
woua (Asthma) lsavandniau (Pneumonia) lsAvangn

AuL3a59 (COPD) karlsAvannldanduad (Stroke) agnadl

v o LY a

Uy a1 e U N o1 9 d@ a° @

17

(p-value<0.05) iilomuAudladonuituduasuafivns
91N WU PM, 5 (pe/m?) Tl Builadedassanisunsu
ns¥nweaelsn 4 Tsadiih oadosarnuaiuniseinia
(OR<1,95%Cl) waz PM,, (g/m?) 1Juilasdeidesnonisun
sunsshwsaslse 4 Tsafiioaiiesainuafivniseinia
\Ju (OR=1.02,95%C1) saenadosiuteyadinlsnainms
Usgnouendnuazdswanden miniuuTuiaduyn 10
1m1ﬂiﬂ%’wiaqﬂmﬁﬁmm%ﬁﬂ%ﬁmﬁmwmsmavlﬂml,m
Sovaz 4.5 Wushsn1smeaInisasyuumaiumeladon
av 9.8 Wudasnisaeainisaiilanasnasndenseas

3.9 Windnsnsmegludgeeenuinnit 65 U fsewar 5.4

ae Inglamziniidymiieitussuumadumelauineu

Wy QA vieuiin geauldanes uaglsaila (aufesi @

o o v a

Saungny, 2552) nMsAnwluaselifitedninvesdoyans
QIVayarMUAWIAREN TBYARMAINDINIAIINIATOLIA

AN meINARRIv Tagniendudunudeyananim

q (]

INANIFINIA T1UIU 18 81ND LHBI1NN1TUTEUIUAT

o o v =

YsafivneeIMAgIameaningiainAmnIneINe

Y

8RLULTR F9971900ARLALINUAIANUTUTUYDILAT YN
9INARAAEEILND AIUUAITINITRUTANTIIUAT YN
2IMALAAZEILND

Toyasugunmiiudeyanfiongll mnugndowes

q
= o

Poyadearunsavilinisinseideyaiinisaaininiiou

Y
v o

VA ule et udedaalinnsitdadelsaninannsduna
waRwnwenAlaefinsiivdeyasg1asyuu 1wy n1sila

nsliusnsadniinuaiiuneluanuusnisansisaguusas

500 Wiasuusnskazinisitadelsaniieafiosainuaniy

meena lnerdmihiiyaransiiulidermganizaiu

Y

GRL
NSANWTINIALI WlaANUTUTUvRIanTUaNY

o (%

711991 AN LT UFIHAR BN1SUISUNITS NYIAelsa 4 15A

@ aa

mﬂuaﬁwwmmﬂLﬁwfuasj’mﬁﬁaﬁmwwmaam Fadediler
annsaldidunuamislunisaununisdnnisaiueuile
dawindeu fuunmiasnislunismuaudesiu uazian
dhsziellymiduazossuuindn PM,s, PMy, uaziduduves
asuaR eI INIATidHansEURBAUA M TINTanTeN
unusosfulgmauguamernafiaziiad ulusuian
sufsdestinmsifviufindeyadudsnnden uazasing
Lﬁﬂﬁ;@hﬂﬂﬂéﬁisi’q PM, s, PM,, Wazlduduaasasuaiy
magmeluiiuiisne Waseuagquiiothaiienesitoya
aunmaasUszsnaluiuiitug Fedamnyay vinves
wafwluenedifisenuivildinransenudesyuuiila
wagraoaden Laun PM,, PM,s O, uag NO, 31nAsAnen
Aunmuiindngruiwiavesuafivluenayndaifinng
A vuatyds uaTua s g ou
fmnuAsidestuifnlsaveudia nisdudatuuafivly
mﬂ’1ﬂaiamaiﬁtﬁmﬁmmlmswuwLauma‘lﬂﬁlﬁumﬂsﬁu
1#un Tsanouiia lsaviaonausniau Tsavongaduiioss
(chronicobstructive pulmonary disease, COPD) Uana1n
Tsaluszuumadiumelafindnuiudadadnisdnwfinu
puduiusvensdua PM,,, NO, uaz CO Mivilsnuay
Q’ﬂw‘ﬁ'L%’ﬂ%ﬂﬂﬁi%ﬂHﬁIULquﬂqﬂLﬁu (emergency room

visits) 91NNSAATIDSEUUNIGALEladI UL ALY



[20]

KKU Journal for Public Health Research 213815IYANTITUFUAEAT U INTBVIULAY
Vol.17 No.4 October - December 2024 Uil 17 atuil 4 1fau Aanax - Suanaw 2567
1NA1581484

nsuAUALLATiY. (2509). TaunguaneieafunaReadewasaudusziiou. Mudle 7 dwnau 2565, 91
https://www.pcd.go.th/publication/4581

NIUAUANNATY. (2554). 350UTA NANENIINTA UNSEY LUIAA KALNITIANTT. NTUNN: NUNTRUAYTS.

nsuAURIIATY. (2562). wnuUFTRnstundeunszuisnd msuilvtlamiuduazoss. sauunetnaivinddanndoy,
2(3), 4.

nsuAUALLATY. (2563). luAAIUANNATY. Aulile 12 wewAey 2565, 910 http:/www.pcd.go.th/info_serv/pczs/
pczDetail.cfm

nsumuAslsn. (2561). gllemsiihszSamansznudaguamanndeyusanafudmiuyamnsansisag. Audle 12
NOWNIAU 2565, AN https://www.ddc.moph.go.th/uploads/files/c185f0a99c257b61dblcc99ecT leddfd.pdf

NIENTNASITUGY. (2564). MIthedaelsaanuaiunIeIna. fusle 7 dsnau 2565, 30 httpsy/hdcservice. moph.go.th/
hdc/reports/page

nauseYedu guiasnsalminende. (2562). Beudegfugu PM2.5. Muile 11 5uau 2566, 910 hitps://www.chula.
ac.th/wp-content/uploads/2019/10/chula-pm25-booklet-1.pdf

Yonsin Juaids, s sTugnn, alggniud dnsila Aindnua nfiius, & wseniing Tndas. (2565). sesun1sfngn
HANTEMULAZAIANISAINANSENUABFUA AU INIBINALAs NI sTigua s widasunanaun W
amAvasUszmAlne. fuile 12 W YAIAN 2565, 31N https://hia.anamai.moph.go.th/th/research/download/
?did=208776&id=90702&reload=

fmsUnesesiminanauns. (2559). anwialuuazdayaiugiuvasdminanauns. anauas: fhnsunasesdmie
anauAs.

W waUsEiEsy, Ansan Aansnand®, wavuwuins fnnsal. (2559). nsAnwrladenisagininguasansuaiuse
wuusrassliunariuazessuiadnnda 10 lilaswaslasszuugiianans. Auidle 7 denau 2565, 91
http://resrarch.bkkthon.ac.th/ abstrac/ab_27102559101755.pdf

R A aueionransuieni. (2564). uafiwnisennid. audie 28 manmu 2565, 3 https://www.nsm.or.th/nsm/th/
node/5659

Tsamerunathgesegs. (256an). Tsavandniau. duidle 7 @Ay 2565, 210 hitps://www.bumrungrad.com/th/
conditions/pneumonitis

Tsaneuaungesnegs. (2564%). Tsﬂﬂaﬂqmﬁy’uéa%’q. fuiile 7 Asvnan 2565, 270 hitps://www.bumrungrad.com/th/
conditions/chronic-obstructive-pulmonary-disease

Tssmegnunatigsnugs. (2564n). Tsavaenidanauas. Auiile 7 dsnas 2565, 90 hitps:/www.bumrungrad.com/
th/stroke

Hiden afosius. (2559). nsalnuuszansamnisgualsadialuiin, duiile 28 Aana 2565, 90 hitps:/hpcll.go.th/
information/7.1/3.9/38.pdf

isAneviying. (2565). GISTDA wugaru¥ay 259 3a ‘anauns’ asasueut vl PM2.5 Tuiiufineuuuvasszwea
deundusiag Wrilidudindes-un. fuile 1 waedneu 2566, 990 hitps://workpointtoday.com/gistda-hot-
pm25/

@63 N3, (2564). AudNYNzYauazaRNAEN PM10 uaz PM2.5 uazarmduwusvaslsaiineadasiuuaiiunms

o

a1n1a TuiNuiwagua i 4. aszys: drdnaudesiuaueulsedl 4 Jminaseys.

q



[21]

KKU Journal for Public Health Research 213815IYANTITUFUAEAT U INTBVIULAY

Vol.17 No.4 October - December 2024 Uil 17 atuil 4 1fau Aanax - Suanaw 2567

dtinanuaguamil 8. (2564). #3UTBMUATINTIBNITVAFUA WA 8. 9as1T: drinnulumguaIn 8.

AINNUANENTIUNTIBLIYIF. (2564). A¥tiAaINIWaINIAL fudle 22 NOAINIU 2565, 31N https://pm2_5.nrct.go.th/
definition

dinnuussrnduiusdminanauns. (2565). {u PM2.5 é’ﬁﬂaLﬁummmgwﬂwmﬂﬁuﬁwm 34 Jandn. duidle 1
‘Wr:]ﬂ%mﬂu 2566, 91N https://www.reo08.mnre.go.th/ th/news/detail/117727

AnulannIENTIRNERSHaTaNNIal. (2564). %’agaﬁugm%’wﬁ'ﬂanauﬂi. Ausle 1 WEAINIEY 2566, 31N
https://www.opsmoac.go.th/sakonnakhon-dwl-files-441491791916

ssdnseundislanyszdUsinelne. (2562). wafwniseniadeezls. Aulile 21 sanAy 2566, 910 https://www.who.int/
docs/default-source/thailand/air-pollution/briefing-on-air-pollution-th-thai.pdf?sfvrsn=408572d4 2

Gurgueira, S.A., Lawrence, J., Coull, B., Murthy, G.G., & Gonzalez-Flecha, B. (2002). Rapid increases in the steady-
state concentration of reactive oxygen species in the lungs and heart after particulate air pollution
inhalation. Environmental Health Perspectives, 110(8), 749-755.

He, X., Zhang, H., Ma, Y., Bai, W., Zhang, Z., Lu, K, et al. (2010). Lung deposition and extrapulmonary translocation
of nano-ceria after intratracheal instillation. Nanotechnology, 21(28), e285103.

Kilinc, E., Van Qerle, R., Borissoff, J. I, Oschatz, C., Gerlofs-Nijland, M. E., Janssen, N. A,, et al. (2011). Factor XII
activation is essential to sustain the procoagulant effects of particulate matter. Journal of Thrombosis and
Haemostasis, 9(7), 1359-1367.

Meier, R., Cascio, W. E., Ghio, A.J., Wild, P., Danuser, B., & Riediker, M. (2014). Associations of short-term particle and
noise exposures with markers of cardiovascular and respiratory health among highway maintenance workers.
Environmental Health Perspectives, 122(7), 726-732.

Queensland Government. (2023). Tapered element oscillating microbalance. Retrieved November 11, 2023,
from https://www.gld.gov.au/environment/ management/monitoring/air/air-monitoring/measuring/
oscillating-microbalance

Simkhovich, B. Z., Kleinman, M. T., & Kloner, R. A. (2008). Air pollution and cardiovascular injury epidemiology,
toxicology, and mechanisms. Journal of the American College of Cardiology, 52(9), 719-726.

Sun, Y., Zhang, Y., Chen, C,, Sun, Q., Wang, V., Du, H., et al. (2022). Impact of Heavy PM2.5 Pollution Events on
Mortality in 250 Chinese Counties. Environmental Science & Technology, 56(12), 8299-8307.

United States Environmental Protection Agency [USEPA]. (2003). The particle pollution report: Current
understanding of air quality and emissions through 2003. Retrieved November 11, 2023, from
https://www.epa.gov/sites/default/files/ 2017-11/documents/pp_report_2003.pdf

United States Environmental Protection Agency [USEPA]. (2022). What are the air quality standards for PM.

Retrieved November 11, 2023, from https://www3. epa.gov/regionl/airquality/pm-ag-standards.html

Van Eeden, S. F., Tan, W. C, Suwa, T., Mukae, H., Terashima, T., Fujii, T., et al. (2001). Cytokines involved in the
systemic inflammatory response induced by exposure to particulate matter air pollutants (PM(10)).
American Journal of Respiratory and Critical Care Medicine, 164(5), 826-830.

Wold, L. E., Simkhovich, B. Z., Kleinman, M. T., Nordlie, M. A., Dow, J. S., Sioutas, C., et al. (2006). In vivo and in
vitro models to test the hypothesis of particle-induced effects on cardiac function and arrhythmias.

Cardiovascular Toxicology, 6(1), 69-78.



[22]

KKU Journal for Public Health Research 213815IYANTITUFUAEAT U INTBVIULAY

Vol.17 No.4 October - December 2024 Uil 17 atuil 4 1fau Aanax - Suanaw 2567

Zhang, D., Wang, W., Xi, Y., Bi, J., Hang, Y., Zhu, Q., et al. (2023). Wildland fires worsened population exposure to
PM2.5 pollution in the contiguous United States. Environmental Science & Technology, 57(48), 19990-19998.

M99 1 dnwaizuaznsnsznggtienunfunssnemelsareuiin (Asthma) lsaendniau (Pneumonia) lsavanganu
1394 (COPD) uazlsavaanidandua (Stroke) INuafun190INARAL UM LAY00VUIAEN PM, 5 Uag PM,

Jaripanauns wiiuil 23 fguieu 2564 - 31 SunA 2565 Toyavn HDC

2LND MUWAUTYY  UIUAUNY Mean+(S.D.) Min 15ANUANENI9@INA Max
Sun155nE SUnN155nE 4 1sa
(Aw) (3ovaz) 25th 50th  75th

Asthma 105 0.51 29.35(27.71)  0.00 4.00 14.00 5500  93.00
Pneumonia 13,090 62.97 44.31(27.21) 0.00 23.00 49.00 67.00 121.00
COPD 1,146 5.51 65.53(17.29) 0.00 59.00 69.00 76.00 101.00
Stroke 6,446 31.01 61.57(15.48) 0.00  53.00 63.00 73.00 107.00
374U 20,787 100.00 50.76(25.25) 0.00 36.00 56.00 70.00 121.00

M19199 2 Feyannuiduduvesansuaivnisenalunundminanauas denisunsunissnemelsaeuiin (Asthma)
lsadandniau (Pneumonia) lsntenganuisess (COPD) uarlsanaeniionasied (Stroke) ¥29Tuil 23 diguieu

2564 — 31 WAL 2565 Lagnsiviiviasiawls

famensal 1sa 4 TsA
IRR 95% ClI z p-value
Lower Upper

PM, 5 (g/m”) 1.01 1.01 1.02 17.69 <0.001
PMy (ug/m°) 1.01 1.01 1.02 21.11 < 0.001
fadamaslnoanles (ppb) 0.90 0.87 0.92 -8.44 <0.001
lulmsiaulasenlen (ppb) 1.04 1.04 1.05 20.56 < 0.001
AsUaUNaURNlYs (ppm) 1.05 1.02 1.09 2.98 0.003
fnalolyy (ppb) 1.00 1.00 1.01 8.10 < 0.001

M990 3 Jadeifimnuduiiusdenisunsumssnuisiglsaneuiin (Asthma) lsavansniau (Pneumonia) lsadangaiu
15959 (COPD) uazlsAnasniianauad (Stroke) ludaminanaunas 9393un 23 figuiey 2564 - 31 §unaw 2565

1A8NITAATIZARUUALUILTURYY (CRUDE analysis Asthma)

fanensal IRR 95% Cl p-value
PM, 5 (Hg/m?) 1.01 1.01-1.02 < 0.001
PMyo (ug/m?) 1.01 1.01-1.02 < 0.001
fedaesineanles (ppb) 0.90 0.88-0.92 < 0.001
lulnsiaulaesnles (ppb) 1.05 1.04-1.05 < 0.001
AsusuLouanlyn (ppm) 1.01 1.01-1.02 < 0.001

finalolyu (ppb) 1.00 1.00-1.01 < 0.001
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M19199 4 Foyaanuiduduresansuaivniseinialuniundminanauas densununissnemelsaneuiin (Asthma)
lsavandniau (Pneumonia) lsavangnnuisess (COPD) wazlsaviaaniionaas (Stroke) ¥3eiud 23 figuieu

2564 - 31 WAL 2565 Lagdnsieiviasranesawls

famensal 1sa 4 Tsa
AMUTUTUVDIEITUANENI9DINA IRR 95% Cl z p-value
ﬁ'muﬂ Lower Upper

PM, 5 (ug/m?) 0.98 0.98 0.99 -8.39 <0.001
PMyo (ug/m?) 1.02 1.02 1.03 10.96 <0.001
fadameslnoanlad (ppb) 0.74 0.72 0.77 -15.50 <0.001
lulnsiaulaeanlen (ppb) 1.03 1.02 1.04 9.75 <0.001
AsusuLoUanlYn (ppm) 1.25 1.17 1.32 7.24 <0.001
fnalalewy (ppb) 1.00 1.00 1.01 2.49 0.013

M990 5 Feyannuiduduvesansuaivnisenaluniundminanauas denisunsunissnemelsaeuiin (Asthma)
lsadandniau (Pneumonia) lsndenganuisess (COPD) uavlsAvaaniionaued (Stroke) 49Tl 23 figuieu

2564 - 31 WAL 2565 LagdAsIviiviasransawls

fanegnsal CRUDE Adjusted
IRR 95% ClI IRR 95% ClI p-value LR test
PMys (ug/m?) 1.01 1.01-1.02 0.98 0.98-0.99 < 0.001
PMyq (g/m?) 1.01 1.01-1.02 1.02 1.02-1.03 < 0.001
fedanesinoanlen (ppb) 1.05 1.04-1.05 1.03 1.02-1.04 < 0.001
lulnsiaulaeenlen (ppb) 1.05 1.04-1.05 1.03 1.02-1.04 < 0.001
AsUsuNoUanlYn (ppm) 1.05 1.02-1.09 1.25 1.18-1.32 < 0.001

fnalolyy (ppb) 1.00 1.00-1.01 1.00 1.00-1.01 0.007




