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Abstract

This retrospective study aimed to study the PM;o and PM, 5 air pollution levels and to determine
the relationships between PM;;and PM, s and hospital visits for respiratory diseases among people living
in Hat Yai City, Songkhla province. Concentrations of PM;, and PM, s were collected from the pollution
control department (AQI index). The meteorological data was collected from the meteorological office
in Songkhla province. The number of hospital visits with respiratory diseases (ICD10; JOO - J99)
was collected from hospital records between 1% January 2016 and 31* December 2020. Data analysis
used distributed lag non-linear models (DLNMS) with spline and generalized additive models (GAM)
to estimate the association and estimate lag time 0 - 7. The results showed that:

1. The average amounts of PM;y and PM, s were 34.83 pg/m3 and 17.64 pg/m3, respectively.

2. An increase in PMyg and PM; 5 in every 10 pg/m3 were related to an increase in the number
of hospital visitors with respiratory diseases. Exposure to PMq increases the risk of hospital visits with
respiratory diseases after six days of exposure (RR=1.22, 95% Cl=1.18-1.26). Similarly, PM, s particles
increasing every 10 pg/m’ was related to hospital visits with respiratory diseases after exposed 6 days
passed (RR=1.09, 95% CI=1.03-1.15).

In conclusion, the increasing concentrations of PMyq and PM, s are associated with the increasing
number of hospital visitors with respiratory diseases. According to this, we should impart knowledge
about health prevention from air pollution. Furthermore, the environmental control organization should
have an air pollution control policy to reduce the source of air pollution helping decline the respiratory
health effects on the population.

Keywords: Respiratory Diseases, PMo, PMy5
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Wudusnaddumw.a. 2562 Tuunzil PM, ﬁﬂ%mmﬁ%a?{aqqqﬂiuw.ﬂ. 2562 (19.93 pg/m’) @aus8Liou
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wuUSaInauade PMy, geaalulieudueneu O 2562 (50.37 pg/m’) vaizdl PM,s fUSnnredegegaluifiou
nsng1ad U 2562 (25.68 pg/m’) AnadelagsiuvasuSunany PMy Wiy 34.83 ug/m’ wag PMys 11y
17.64 ug/m’ asiansluning 1

55
50 o L

a5 g% .\ " L]
40 UN"‘.O ~ \ * v,
.

35
30
25
20
150
10

5

0

2553 25680 2561 2562 2563

- - Aais vas PM10 —.—f’i%aﬁa @ad PM2.5

NTININTFIU PMig
............... NAUTININTFIU PMas

*VUYLAR;:

AN 3 USU10navaduanyn19e1nId PMyy kay PM, s 513190 2559 — 2563

dessudfieutuinasiuinsgiures PM10 fidesdianliiiu 50 ug/m3 sl 24 Falus wudidausd
2559 - 2563 LuinaiLnsgIUlul 2560 wag 2562 usradssanves PM10 SelaiAueunsgiu ludiuves
NIIRIFIN PM2.5 LiiAin 15 pe/m3 sia 24 4T3 (Pollution Control Department, 2023) Wu3nAuLNas
1NASFILTBINTATUALLATIY (Fan il 3)

1.2 mmé’uﬂ’uéswdwﬂ%mmuaﬁwwammmﬁ’uamwgﬁmmﬂ
M1319 1 Aanduius Spearman’s rank correlation coefficients dusutafiunieeINIALaranIngieIn
SEWINGUN.A. 2559 — 2563

Correlation (r)

PMyg PM_ s Humidity Rain Wind Temp
PMig 1.000 0.785**
PMzs 0.785** 1.000
Humidity -0.212%* -0.189** 1.000
Rain -0.128** -0.119** 0.460** 1.000
Wind -0.058* -0.114%* -0.401%* -0.121%* 1.000
Temp 0.147%* 0.143** -0.592%* -0.272%% 0.103** 1.000

**p-value < 0.001
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31n91514 1 USuauALad 8909 PMys Sadnuduiusideuanluseduunn fu PMy (r = 0.785,
p-value < 0.001) Wiy wazdianudunusieavlussautosnuusuiadu (r = -0.119, p-value <0.001)
Tuwaued] PMy, SrnuduiudidsaussiutosfunnutuduinsuasUSuanuegaiiddfymeadn (r = -0.212
ey r = -0.128, p-value < 0.001)

1.3 AUFUWUSVIUTUIMUaT N9 ALaE NS U TS nenlulseneruianielsassuu
mafumela
A1979 2 AnuduiuseIN1TtiemelsassuumaAugla fe 10 yg/m® unaNTinvetuaRYyeINIAY
Sunemalg Janinaswan FausTuit 1 uns1eu 2559 — 31 SunAu 2563

uane RR o3% Cl

Low High

PMas
lag0 1.83 0.94 3.57
lagl 0.85 0.81 0.90
lag2 1.06 1.01 1.12
lag3 0.82 0.78 0.86
lagd 1.06 1.00 1.11
lagh 1.06 1.00 1.11
lagb 1.09 1.03 1.15
lag7 0.84 0.80 0.88

PMio
lag0 0.79 0.45 1.37
lagl 0.96 0.93 0.99
lag2 1.01 0.98 1.04
lag3 0.88 0.86 0.91
lagd 0.10 0.97 1.03
lagh 1.05 1.02 1.08
lagb 1.22 1.18 1.26
lag7 0.92 0.90 0.95

PNAITN 2 ANUFUNUSTEWININSEURANaR vN190INALaE NS UUS NS hwlulssneuna
felsATTUUMLAEMEla NUINISAURE PMg e PMys Lﬁwﬁunm 10 pg/m’® danuduiusiunisidnsu
Usnssnwlsaszuumadumelesgadidoddynieads desuunuaiivnnsernaesnifuudazuszian
NUIT SLAUAT PM2‘5‘17‘IIL‘1/Q\II3J6?J¥UV‘!HG] 10 po/m® fanuduiusivernisisassuumadumelalaefidinnudss
ﬁmﬂ’mémaﬂsmwwmaumaiﬁ]qaﬁqmﬁ' lag 6 11AU 1.21 (RR = 1.21, 95% CI =1.18, 1.26) s99a311A® lag 5
Winiu 1.05 (AR = 1.05, 95% CI =1.02, 1.08) AUEFU usnantiseaual PM;, ﬁ'Lﬁ'u%'yunﬂe] 10 pg/m’
fanuduiusiuonislsaszuumaiumels Tneflianudsadusinsgsiiga ui lag 6 Wiy 1.09 (RR = 1.09,
95% Cl =1.03, 1.15) 94893178 lag 2 WU 1.09 (RR = 1.06, 95% CI =1.00, 1.12) mua6u
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aAUsena

U uuunmdn PMyg Uag PMys ‘Lu‘ﬁuﬁé’wmeﬂmﬂuﬂmizijﬂwﬂ. 2559 — 2563 JUSu0
Ated sluunagasgeninnasiunasgiudiosdnseunsdelandivunded snsdudauTuim PM;, liaasiAu
45 pg/m’® Tuszeziian 24 9209 wazAadsn1sduda PM,s llaasiiu 15 pg/m’ Tuszesiian 24 99lus
(Pollution Control Department, 2023) wagnan1sAnwianadelaesiy 5 U vesUSuiauafunuinnn PM,s
fAnadsiiunnsgud esdnmsoundelandmun Fslunsfnuddomuiiuimm PM,s was PMy, wifiagelu
Tudradeufiguisy - iWeudsman Tuvaeinis@nuuTinausaiviueinavesdanianinludw.e. 2560
WUUSHIRY PMys hae PMyp wwiltiuaslugiafiounnsiay - Wiy lnsanzlumouiiviay wuuunm PMys
WAy 65.12 pg/m’ hag PMyo VAU 111.66 pg/m’ (Laithaisong, & Tultrairatana, 2020) ALLANAT AL
o1t uldnusinamaenatuiidruuausnandsemadioutiu swdsaningfionnia uenaintduudy
nsAnuiFaumuduiusideaulussiutessemineUmany anusaay LLazmmguﬁuﬂ’méﬁw%mw!u
YIAEN PMyp wa PM,s TnenuinuSanausluayansuunaidn PMy, wae PM, s iftnduidousinasu arnsian
wazANTuduInSanas aonadestunsAnuiiiiuundmuituinad uazoosuiaidn PV, uag PM,s
farnuduitusuuuassiudnafuiguug artuduing Vinudely uazanuiay oghsiifoddgmeada
(Pongkaset, Supapvanich, & Sonbut, 2020; Sahanavin, Tantrakamapa, & Prueksasit, 2016; Winalai, Nanthasen, &
Chadsuthi, 2022)

USmnajuazoasuiaiin PMy, Fiiudung 10 py/m® fanuduiusiunisdiuduresduiugas

P o

U105V N155 10 2815A5EUUN A Un1819571 Taen1sAnwId wulansiasudunauSunas PMy,

v w6

fanuduiusiunmsiinsuuinisshwimelsassuumadumelaiu PMy, aafigaiiledudausunuduiiiudy

D

A9 10 pe/m’ suluududunan 6 Yu (AR =1.22, 95% 1 =1.18 - 1.26) luvaugAiUSainar{uazoosuiaiin
PMy.s fdindumn 10 pg/m® farmduiudiunindrfuuimasdnundelsassuumaiumela edudasiiuly
wadunan 6 YuuiRenu (RR = 1.09, 95% Cl = 1.03 — 1.15) F9A1991nASANEARHITUNNT INUAINLELTUS
VINM VAU PM,p kg PM,s AunisidnfuuinisusungUisuenmeszuuiilawasviasnidon waglsassuy
madumeladiesududalutuusn (Lag 0) TnedarmnudesduindvesuSuna PMy funsdisunissne
WU 1.0119, 95% C = 1.01 - 1.02 wazAIAILE ssdusimsvesUSuna PM, s AUNISKIISUNNSS AT INAU
1.0123, 95% CI = 1.01 - 10.02 (Teewunda, Tawatsupa, Punnasiri, Pumipan, & Chatwilai, 2021) 7y
fhdaunaiwanisinuninuiteinisuansvessassuumaiumelavesssaeulufiuiisdundsanldgy
Fufananwluonialdudissoznamils Sadufionnisuansaunseiedadluidisuusmssnululsamenuia
wiluunamsanwnuinnsdudaluafausnifiennisuansesssuumaiumelaae e1afiidadesuildn
\Aatesefitugiiuniu g e lsauszdid nmsUszneuendn msguyvivienisléfuaiuynd siud
USinnuduiild¥uludu (WHO, 2023) uenanduudinmsinyidennuduiusvesTinuruazessuualuiiiu
10 lupseu wazr 2.5 luaseudunqulsassuumadumelinasnasnidenly 8.4de9 2.519U3nUd0 seaudsunm
PMys ladssnefuiifiadunn 10 pg/m’® feuduiusiunisivduredlsalengaruiefeduiu Andu
1.06 11 (95% CI = 1.01-1.11) wazlsadind onradumielodruuy 1.06 11 (95% CI = 1.02-1.07)
(Denduangchai, 2020)

Tuvaefinsfnwiludaussmanuguientu Usuia PMy, was PM,s Sauduiusiunisdidu
nssnelulsaneuiasmelsnssuunaiumelasgeiitudAgn19ads (p-value < 0.05) Inan1sduNaUsuIu
duaropsnuInien PM,s Afisdunng 10 pe/m® fauduiusiuefiwuiniadriumssnilulsmeuiafe
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TspsvuumadiumelailiudulugiefunsnitleSududa (lag 0) nedAwintu 1.95% (95% CI = 0.25 - 3.67)
d7uA1 PMyo L‘ﬁ'w'ﬁyuvlm 10 pg/m? danuduiusiuesidudnisiinsunissnuilulsanenuianielsassuu
madumelei i g wlugeTuusniild Suduida (lag 0) TnedlAwvinfu 1.63% (95% Cl = 0.16 — 3.12)
(Priyankara, Senarathna, Jayaratne, Morawska, Abeysundara, Weerasooriya, et al., 2021) uammn‘ﬁ?u
Fanudninusunamurunndn PM,s DuadudesiivhlmAnnsmelafidesin (Wheezing) Aoy 1.14 i
(ORadj = 1.14, 95% Cl = 1.04 — 1.26) LﬁlaLﬁSUﬁUQﬁiﬂﬁ%’Uﬁuﬁa (Young, Sandler, DeRoo, Vedal, Kaufman
& London, 2014)

nsinansIluly
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