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Abstract

The situation of fine particulate matter (PM 2.5) in Thailand has had widespread health impacts,
particularly in the Northern region. This study examined the relationship between PM 2.5 levels and
mortality, patients with diseases affected by PM 2.5 impacts in Lampang Province from July 1, 2019, to
June 30, 2023. These diseases include respiratory system diseases, cardiovascular diseases, skin diseases,
and eye diseases. The study uses PM 2.5 average levels (24-hour average) from the Pollution Control
Department, mortality data from the Department of Provincial Administration, and outpatient data from
healthcare services categorized by disease diagnosis using ICD-10 codes. This is a time-series study
analyzing time-series regression with a Poisson distribution to find the relationship between daily PM 2.5
levels and daily mortality and patient numbers for each disease group. The study considers a Lag time of
0-7 days, with the Lag time having the lowest p representing the effects. The health impacts from PM 2.5
levels are presented as Relative Risk (RR). The study found that for every 1 ug/m3 increase in PM 2.5
exposure, the relative risk of death from chronic obstructive pulmonary disease (COPD) was 1.0053
(95% Cl: 1.0021, 1.0085), and for ischemic heart disease, the relative risk was 1.0031 (95% Cl: 1.0002,
1.0060). Regarding outpatient treatment, respiratory system diseases had the highest risk at Lag 0 with a
relative risk of 1.0021 (95% Cl: 1.0020, 1.0022), stroke had the highest risk at Lag 2 with a relative risk of
1.0022 (95% Cl: 1.0016, 1.0028), skin diseases had the highest risk at Lag 2 with a relative risk of 1.0017
(95% Cl: 1.0013, 1.0021), and eye diseases had the highest risk at Lag 0 with a relative risk of 1.0022 (95%
Cl: 1.0018, 1.0026). The results of the study on the relationship between PM 2.5 and health issues will be

used to inform future health protection measures.
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Tsamlavadandeundy (124) 0.004913 0.002658 1.0049 (0.9997 1.0101)
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AAULEES PM 2.5 liWidudiaz 1 pg/m3

naulsa . :
! Fuuszans SE AMULESIFUNNS (95% CI)
lsanaonidonaes (160-165) 0.001887 0.000289 1.0019 (1.0013 1.0025)**
15ARI9US (L20-L21, L23-L30) 0.001584 0.000198 1.0016 (1.0012 1.0020)**
15Am1 (H10-H19) 0.002181 0.000206 1.0022 (1.0018 1.0026)**
*-p<00l *=p<005
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e 1 pg/me Srudsaiistu Sevas 021 05%
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7 Lag 2 (MU 28R duius SumsSudula Pm 25
Wuna 2 7w sideainiuss mavesanmss uduia
Hunan 2 Yo denudeaiing uSouas 019 ©5%
a: 015 - 0.23) lspialanaidon (20.25) SAsidss
qqqmﬁ Lag 1 SlemmideaiiatuSesas 012 ©5% C:
007 - 0.17) sPviaand andLDs (60465 e
qqq@ﬁ Lag 2 SlermuideaiiatuSesas 022 ©5% C:
0.16 - 0.28) 13AR NN (L20-L21, L23-L30) dI A3l
Aesgaani Lag 2 fieudsafisdufevay 017
(95% Ct: 013 - 021) T5AIN (100-199) SlPNaidesg g
7 Lag 0 frudpaisdutesas 022 95% C: 0.18 -
0.26) DU WHULEAYNEDH (p < 0.01) FINTTN 3

4.3 ANNE UWUS 52RI19 PM 2.5 LAz
$aufdasueniuiisunaifios Smindng
Al 10 Alawms saudanlnTRIARMNWRINA
FUANTTUIM Fd AU Tey adnuiud Uiy
wonwesiuil snnodies Swiade Sell 10
Alawns souanlayITInAMNWINARTUANSY
um Famiad semnedudl 1 nsngnea 2562

014 30 QU1 2566 NFIWTY@ Health Data

Center (HDC) FamrimanUne S1uduteya 1,826 i
fidunuUonazAnad ss1Tu Usznoudae
TsaszuumadumnglaTin 100-99) 123,267 518
(Average:67.51 MINO MAX:333) 5@ COPD (J44) 9,133
578 (Average:5 MINO MAX:42) 5@ COPD 7151113
AU (J44.1) 2,746 518 (Average:1.5 MIN:0 MAX:9)
Tspralarniden (20424) 17,918 518 (Average:9.81
MIN:O MAX:41) TsAviaanid onawued (60-65) 5,341
578 (Average:2.92 MIN:O MAX:14) T5AR 3911 (L20-
L21,123-L30) 16,422 519 (Average:8.99 MIN:0

MAX:30) 15AR (H10-H19) 10,775 518 (Average:5.9
MIN:O MAX:23)

ANUAUNUS TEI WA UAUEE PM 2.5
warduuN S UT MsuHung U eueni Uil
2Nl 09 TanTaa1U1e sEd 10 Nlawwns
J9UANI ATITAR UNTNBINIAFIUANTEUIN
JariasrU i nuilsassuumadumela danu
Aoeganil Lag 0 e ududa pm 25 i aty
1 pyg/m? danud vadfiut udesas 017 (95%
015 - 019) lsadangariuSe¥s fimmuidesgeai
Lag 0 HP A B 1T uEoeas 0.1 (95% Ct 003
0.18) sailannden denuidesgaei Lago
audesaiiad ufesay 006 (0 - 011) lsAvian
Fonanes Tmudvsgagad Lag 7 Tm s
Wi 1T uSesaz 016 (95% Ck 007 - 026) daulsn
Al wazlsann danudunwus Weaununig

SUdURE PM 25 0819l TR INEDa AewnTe 3



31NN UANLAZa U EIwInRaNA1UYY TN 14 Usedufau unsIAN - SUA 2567 | 324

o IS

M99 3 AUFUNUSTENIN PM 2.5 AuTrudugUeuan Wuidednaiune wasnunanaiiios

Jwdnd1uns $all 10 AlawnssauaningaainnuNIWaINARIUANTEUN

AUl J9IaaUe Aunanawlas Iearue
Sadl 10 Alawnssauganinszum

(AAEEs PM 2.5

(Aedes PM 2.5

WNYUTRY 1 pg/m?)

ngallsn Waduitas 1 pg/m? )
szamatmu SovazAnudesdining szama?wm Sovasaudesdunns
AAEEN AAES
(95% () (95% ()
g9gn Lag §46n Lag
TsAsyuumadwmnelasau J00- Lag 0 0.21 (0.20 0.22)** Lag 0 0.17 (0.15 0.19)**
J99)
1sA COPD Lag 2 0.19 (0.15 0.23)** Lag 0 0.11 (0.03 0.18)*
(Jag)
Tsm COPD fiflonmsridu (44.1) Lag 2 0.29 (0.21 0.37)% Lag 2 0.14 (001 0.27)*
Tsmiin Lag 2 -0.14 (-0.34 0.06) Lag 0 -0.19 (0.02 0.39)
(a5)
lsavanuan Lag2 0.58 (0.49 0.67)** Lag2 0.34 (0.17 0.51)*
(J12,18)
lsAroo N (J02.0, J02.8 , J02.9) Lag 0 -0.73 (0.78 0.68)* Lag 0 0.19 (0.11 0.28)
TsAayndniauidess 031.0) Lag 2 0.54 (0.48 0.59)* Lag 2 0.44 (037 0.51)%
TsAvaenausniay Lag 2 0.78 (0.71 0.84) Lag2 0.56 (0.47 0.66)**
(J20.9)
sailanadon Lag 1 0.12(0.07 0.17)** Lag 0 0.06 (0 0.11)*
(120-25)
Tsriland on@eunay (24) Lag 2 0.4 (-0.15 0.95) Lag 1 -0.84 (0.6 -2.26)
TsAvaeniiondles Lag 2 0.22 (0.16 0.28)** Lag7 0.16 (0.07 0.26)**
(160-165)
Tsawil Lag 2 0.17 (0.13 0.21)% Lag 0 -0.25 (-0.19 -0.31)%
(L2021, L.23-130)
TsAm Lag 0 0.22 (0.18 0.26)** Lagd -0.06 (0.01-0.13)
(H10-H19)
-p <00l *=p<005
A3UNaN33Y fudess isfiuSonay 053 95% Ct 021 - 085) U

ANMUAUNUS TEMININISTTUALNE PM 2.5
WANISHEEYIRVDIUTEVIVUTIMIAS UG WU
oSUALNE PM 2.5 WU 1 ug/m? HANUEUNUS

eudeslunisidedinaelsassuulanan

S Aa v o = a X v
ﬂ'ﬁLaEJGU'Jmﬂ'ﬂﬁiﬁﬂﬂ'ﬂﬂsﬂqﬂlﬁ@@ ANYUTDYAY 0.31

o w a

(95% Cl: 0.02 - 0.60) D89N ULAA YN WD A D8]

HedAgyneadia (p < 001)
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viaemd onaueslimNA BIgegaTl Lag 2 A1
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gINARIUANSTUIN T TAg e w1l esu
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pad sslunisUredmelsaszuumaiumels
fanudesgeantl Lag 0 msdsaiadudonas
0.17 (95% CI: 0.15 — 0.19) lsAraDAL DAANDI
ﬁmwmﬁaqqqqmﬁ Lag 7 Ay dsaiinty Sevay
0.16 (95% Ci: 0.07 0.26) 0.12 AANUANWUSYINIA
audsdlunstaeselsailavaden e
L?{aqqqqmﬁ Lag 0 AUE Bt uSesay 0.06
(95% CI: 0 - 0.11) 8¢9 YodrAgyn13ad &
(p <0.01)

N158AUINAN1IIAY
INMIANINTELTIAV0IUTEV VY
flufifaviagins wuindiduaudeya 1826 Tu
fiff\deTin S1u0u 38777 518 {ideTImnniian
50 s tu didedes 21 edeiu lnouen
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Useans Snsnsmedaslsaangafws o¥e
geianlud 2562 8791 36.21 fauauUszHNg
§msnsneselsaumnu g galud 2562
8991 19.86 siauauUsEYINT SMsIMImenielsn
mnwsuladinga gefiaelud 2562 a3 22.70

AOLAUUTZYINT TNTIANEA8L5ATIRYIRNLE DA

aafianlul 2565 8731 45.26 AouauUTEINS

Y 9

[ v

§nsmenielsanaoaid onaies g galu
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T U 1 pym? danud ssduinsnsidedan
felsnszuuteng A uls 059 10053 5% Ci

YA Y a aAa a

10021, 1.0085) Vi ovilsHI Ao TImAinTuTosay
053 9y 19T W8dA YN 9ER i (p<001) wagd
euduusvliaud odlunsded3esae
15A9 31901918 87 (Ischemic heart disease) 1.0031

Yo Aa  a

(95% Ct: 1.0002 1.0060) VisovilsiiiF A TTmiiain
Fovay 031 08 WATYAAYNNERA (p < 005)
FOAAADINUNISANYIAINEUNUS PM 10 AUNNS
FeTAnluiufiSeninuasansss nsiiady e
10 YN 10 pg/m? FUNUSAUNSIELTINAIENGY
Tsailanazvaanden femuidssnnuduius
1.022 (95% CI: 1.002-1.043)” WagAINNT UNWUS
JEUI LA N9 INIALAZNNSEBT IAN NNGY

15A U9INTUDUNTY WUAITLA 1T UYBY PM 25
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919 10 pg/m? 18 peduind LA a9 1.0220
(95%C: 1.0142 - 1.0298f?
uaugUgaglsaszuumaiunigla
WUl o UA N E PM 25 1A 1T W 1 pg/m? e
AABIGIERT Lag 0 W3odnugUaedumiug

Y v v W

AUNTSUFURE PM 2.5 TUT UL 890 U AIULE 89

A

FUNNG 1.0021 (95% Ci: 1.0020 1.0022) 13 8T AIY
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(p <001) @OAARBITUNMIANYIVBINTNRUNLY
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N o
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