2IATINBANTNTUGLANART NANE AT auaTend | 55

o v

UNUSAURLIL

a a @ @ @ 1 [~
ﬂq‘iﬂiSLNuﬂ’JqNLﬁﬁl\'lﬁ"lﬂﬂ;"llﬂ'\ﬂ@"lﬂﬂ'\iﬁuNﬁﬂﬂﬁguﬂg’ﬂ@\‘i"ﬂuqﬂLﬂﬂ PM2.5
nansinglarasngudlug luaanautianauuuaasdssnalng

3¢ aauer 3 filszner, Dazimi Beunlur, wag fae

*ATUZAAINITNANARNT NUINUIALIINATULUNS
*AMZANSIIURTANEART N ANENABIEA ] Feeey

“SANLANENTUGTANERT NNINENFEIUATUN

mongkol.r@ru.ac.th

UNARED
HuazanawInan PM2.5 iluansuaiumiseinianinansznusiaszuumiuaumigla iaainnisduiaduazeny
ALAN AAnudeaiinawselsavanetinannsduialussardunarszareng nsduiliduided guai Adnguseasd

WeAnm ARt ENInIANNdRTBaasuazaasIuIAIAN PM2.5 aanAnBunuadduduluazeasauiain PM2.5
mmmummmmﬁmwdwﬂ (2564-2566) LL@tLﬁ'ﬂﬂi:LﬁumﬁmLamﬁ’]uQﬂﬂ’]W@’mﬂﬂiﬁNﬁ@ﬁ'ﬂ PM2.5 2aangue lviny Ty
d?lJ ai A o U "
NuannAmtaneuuueslszmAnalaenisA1u A Hazard Quotient
= 1 ‘d‘ £ U U [~ Aﬂ” dl =l

HANTTANEY WUANRALLTNIIA NN ULDEUATe R IWIALEN PM2.5 TuiaaNuinAulianeuLuledLssimea
Ineszndnedl (2564-2566) Winfi 29 + 23.86 (ug/m3) meaﬂ?uﬁummLﬁmm’@a;mm‘wmqm‘smﬂ%‘fmﬂﬁﬁmmmnm
AndaupNBEIN9gININ HAade HQ Hu PM2.5 Tudluny aasasdnisewnsialan(WHO) Atade 1 T wiaril 3.04 + 2.3
ANRAE 24 ol WINAU 1.21+0.95 189NINALANNANY (PCD) ANLeAn 1 T WinAu 2.03 + 1.59 AR 24 G9Tug iy

= ! - o f = o P o a P

0.80 + 0.63 @7UNaANNIANEY AN(HQ) 28989ANTaMTAN ANLaAE 1 T ANlaAe 24 T9109 LATIRINTNATLANNAN AR
1 1 A 1.0 TUann HAnuidessaganinaasiysgainnisdudauaze asauinian PM2.5 nansmela

agdnannsddnladn tunuaandnduaecdu PM2.5 geaulsenauiunislafuduazeesauinian PM2.5 ding

sruumAUnIg laardenanssnusegunIn ey luss s dunavavevenn

AdAn: Bnuaduduaeduazassaunaian PM2.5, nstlsziduaauidassagunin, flg)

Article info:
Received: Jun 6, 2024
Revised: Jul 31, 2024
Accepted: Aug 6, 2024



56

9 14 210N 1 NNTIAN-LNEEIY 2568

Original article

Health risk assessment from inhalation exposure to PM2.5 among adults
groups in the upper northern region of Thailand

Aree Choya*,**, Seree Tuprakay*, Piyarat Premanoch*, Mongkol Ratcha™*

*Faculty of Engineering, Ramkhamhaeng University
**Faculty of Public Health, Chiang Rai Rajabhat University
***Eaculty of Public Health, Ramkhamhaeng University

<
mongkol.r@ru.ac.th

Abstract

Fine particulate matter (PM2.5) is a critical air pollutant known to adversely affect the respiratory
system. Prolonged or repeated exposure to PM2.5 increases the risk of developing both acute and chronic
health conditions. This study aimed to examine the average PM2.5 concentration levels using data from the
Pollution Control Department (PCD) between 2021 and 2023 and to assess the associated health risks
among adults in the Upper Northern region of Thailand through the calculation of the Hazard Quotient (HQ).

The findings revealed that the average PM2.5 concentration in the region during the study period was
29 + 23.86 pg/m3. Health risk assessment based on HQ indicated that the average annual HQ value,
according to the World Health Organization (WHQO) guideline, was 3.04 + 2.3, and the 24-hour average HQ
was 1.21 + 0.95. Based on the PCD standards, the annual and 24-hour average HQ values were 2.03 + 1.59
and 0.80 + 0.63, respectively. The results demonstrated that the HQ values calculated using both WHO and
PCD guidelines exceeded the safety threshold of 1.0, indicating significant health risks due to PM2.5
inhalation exposure.

In conclusion, the elevated PM2.5 concentrations observed in the Upper Northern region pose
substantial health risks to the adult population, with potential adverse effects in both the short and long term.

Keywords: Quantity particulate matter (PM2.5), health risks assessment, adults
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MW 1 ANRALEUAZEBIIUIALAN PM 2.5 sxudnel] (2564-2566) luwianiiuiinawmilaneuuuaeslssmealng

dewAud  @eee  Fadduel e ween uws widewey  a1e au Max  Min Mean

HNIAN 39 34 37 39 38 26 29 36 39 26 35+4.83
NuAUE 45 43 52 48 50 41 49 48 52 41 47£3.70
NTRLCY 128 70 65 66 59 125 52 60 128 52 78+30.34
LB 101 61 61 57 48 69 49 47 101 47 62+17.67
NOBHNIAN 25 24 27 21 22 15 20 17 27 15 21+4.08
ﬁqmﬂu 15 15 15 11 12 7 11 9 15 7 12+£2.99
e RGEN 11 13 13 9 10 5 9 7 13 5 10£2.77
GAVALEY 12 14 7 10 12 7 10 10 17 7 1143.02
iueneIu 13 S 15 9 10 6 9 8 15 6 10£2.77
AATAN 16 15 17 12 15 8 12 13 17 8 14+£2.87
quﬁmﬂu 21 20 22 17 20 1" 16 20 22 " 18+3.58
fAN 30 28 32 28 29 17 24 31 32 17 27+4.83

ANBALHUIINNANUTLEINAMTIEABLL 29 + 23.86 (ug/m)

Ann: ﬂiumuﬂumﬁw (2567)

A919% 2 ARdNduaesdu PM 2.5 ug/im’ AvedaiFunmansilafuainnisuialaluusiazdu (ADD) szndned (2564-2566) lwwaiui

A
mMAwmianauuuaaslszndlne

Waufiusaatie ® .. ) (ADD) (ug/kg-day)

521991 (2564-2566) R £ ilvny
unaAN 35+4.83 10.00
NHAWUE 47+3.70 13.43
A 78+30.34 22.29
LI 62+17.67 17.71
‘Wq‘]:m’]ﬂil 21+4.03 6.00
e 12+2.99 3.43
ﬂ‘a‘ﬂ{]ﬁﬂu 10+2.77 2.85

RV Aty 11+3.02 3.14
fueNeu 10£2.77 2.85
AAAN 1442 87 4.00

W AN 18+3.58 5.14
fUAN 27+4.83 7.71

Anaae (Mean) 29+ 23.86 8.2146.73

ANlaEIg U (Median) 19.5 4.57
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FTNT 3 AN HQ ANNNIATTIW World Health Organization (WHO) uaznsnasuAsuait (PCD) 1eenguiiva)luiuiiiannipinilenauny

1e9tlszinalne
World Health Organization (WHO) wasgluay HQ - PCD 229gluny
\euiiifiu ALafe 11l ALaRE 24 Talng Aaae 1 iy ALRRE 24 Talng
B Taiviiu laivAiy 25 ugim’ 15 pg/m’ laiviu
10 pg/m® 37.5 pg/m’®
unTIAN 3.71 1.48 2.47 0.99
NuANYUE 4.99 1.99 3.32 1.33
Tuau 8.28 3.31 5.52 2.20
NEIE 6.56 2.63 4.39 1.75
NOHNAN 2.23 0.89 1.48 0.59
nuieu 1.27 0.50 0.84 0.33
ﬂi‘ﬂ{]’]ﬂll 1.06 0.42 0.70 0.28
AamAn 1.16 0.46 0.77 0.31
eI 1.06 0.42 0.70 0.28
AAIAN 1.48 0.59 0.99 0.39
W AR 1.91 0.76 1.27 0.50
f107AN 2.86 1.14 1.91 0.76
Aade (Mean) 3.04 +2.39 1.21+0.95 2.03+1.59 0.80+0.63
ANAIBEFIY 2.07 0.82 1.37 0.54

(Median)




