TAP CHi NGHIEN CPU Y HOC
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Nghién ctru nham do luong ndng dé bui PM2.5 phoi nhiém cé nhén theo cac nhom yéu t6: déc diém nhéan
khéu hoc, dia diém, phuong tién di chuyén, hoat déng, tinh trang théng khi, chét luvong khéng khi. Nghién
ctru thir nghiém theo déi doc thuc hién trén 36 tinh nguyén vién tai TP. H6 Chi Minh cho thay néng dé bui
PM2.5 trung vi la 14 ug/m®. Phoi nhiém PM2.5 c4 nhan cao hon vao ban ngay va nhitng ngay cudi tudn. Doi
v6i céc dia diém trong nha, néng d6 bui PM2.5 cao nhat duoc ghi nhan & tiém cat téc hodc céc salon lam
dep (33 pg/m3), cong ty hodc xi nghiép sén xuét (28 ug/m°®) va nha hang quén &n (22 ug/m?) (p < 0,001).
An uébng, the cing, mua sdm, ndu &n va di chuyén trén duong cho thdy mirc phoi nhiém bui PM2.5 cao
nhét trong céc hoat déng (tir 17,5 dén 21,5 ug/m3). Nhin chung, néng dé phoi nhiém bui PM2.5 c4 nhéan
& mirc cao, déc biét khi tiép xuc véi tac nhén khoi, bui va céac hoat déng lién quan dén &n ubng, tho cing.

T khéa: Bui PM2.5, phoi nhiém ca nhan, yéu té lién quan, TP. H6 Chi Minh.

I. DAT VAN DE

Vao ndm 2019, hon 90% dan sé thé gidi
tiép xtc véi néng dd bui PM2.5 trung binh hang
nam vwot quéa tiéu chudn Chét lwong Khong
khi cla Té chirc Y t& Thé gisi." Bui PM2.5 13
vat chat dang hat cé dudng kinh khi déng hoc
tr 2,5 micromet (um) tr& xudng, dwoc biét dén
la tac nhan dong gop ti 1& cao nhét (7%) vao
tinh trang & nhiém khéng khi, va 1a tac nhan Ién
nhéat gay ra i & t&r vong va mat di s ndm sbng
khde manh & cac nhém tudi.2 U'éc tinh trén thé
gi&¢i c6 gan 4 triéu ca t& vong do bui PM2.5.3
D liéu tai Viét Nam cho thé'y 6 nhiém khéng
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khi lién quan dén 52.567 ca t& vong ndm 2019.4
Khi tang néng d6 PM2.5 Ién 1ug/m? thi s6 ca tir
vong do tAt ca nguyén nhan ting 45 nguoi; khi
tang méi 10 pg/m® PM2.5 thi sé ca tlr vong do
ung thw phdi tdng thém 56 ca va do ung thw hé
ho hap la 64 ca.b

Nhiéu nghién clru da tién hanh do lwdng
ndng dd bui PM2.5 trong méi trudng, tuy nhién
cac nghién ctu do lwong phoi nhiém & cé
dd ca nhan con han ché. Vé phwong thirc do
lwdng, cac thiét bi cdm bién di dong chi phi
thdp dang dwoc phat trién va &ng dung trong
céac linh vrc méi trwdng va sinh hoc.® Thiét bi
nay cho phép ngudi deo hoat ddng mot cach tw
nhién va tuan theo céac théi quen hang ngay cla
ho. Qua dé, di liéu dwoc ghi nhan sat voi thuwe
trang tiép xuc.

Tai Viét Nam, ni“)ng do bui PM2.5 trung binh
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dwoc ghi nhan ndm 2019 1a 20,4 ug/md, gap 4
lan so v&i nguwéng an toan hang nam khuyén
cao cho ngudi khoé manh ctia T chire Y té thé
gi6¢i.” Thanh phd H6 Chi Minh (TP.HCM) dang
la noi cé ndng d6 bui PM2.5 cao nhét khu vuc
phia Nam.8 Mét nghién ctu khac do ndng do
bui PM2.5 trong méi trwong tai TP.HCM cho két
qua ndng dod bui PM2.5 trung binh tai cac quan
huyén dao déng tir khodng 10 pg/m® dén 33,9
pg/md (cao hon tiéu chuan khuyén céo an toan
strc khde cla Td chirc Y t& Thé gidi 1a dudi
10 pg/m?).5 Céac nghién ctru trwéc day hau hét
tap trung vao mét nhom bénh nhan cé bénh
cu thé hodc chi danh gia tac dong dai han cla
bui PM2.5, chwa c6 céc bao céo céc chi tiét vé
cac ngudn phoi nhiém nguy co cao, dac biét 1a
phoi nhiém mirc 6 ca nhan. Do dé, nghién ctru
duoc thuc hién tai cong ddng nham do lwong
néng dd bui PM2.5 phoi nhiém c& nhan theo
cac nhom yéu té: dac diém nhan khau hoc, dia
diém, phwong tién di chuyén, hoat ddng, tinh
trang théng khi, chat lwong khéng khi.
Il. DOI TWVQONG VA PHUONG PHAP
1. Déi twong

Tiéu chuén Iwa chon

Chon céc tinh nguyén vién tudi tir da 18 dén
65 tudi, khong hut thuéc 1a va khéng & chung
v&i ngwdi hat thube 1a. Cac dbi twong sinh séng
& nhiéu quan huyén khac nhau tai TP.HCM véi
da dang thanh phan nghé nghiép.

Tiéu chuén loai troe

Nhirng nguwdi khéng thé deo thiét bi do bui
min bui PM2.5 va khéng hoan thanh nhat ky
bdo céo hoat ddng trong 2 ngay, hodc dang
trong giai doan xay ra nhirng bién cb dac biét
khién cho viéc sinh hoat khéng thé dién ra nhw
thwong 1& (di xa, thi d4u thé thao, thi ct...).
2. Phwong phap

Thiét ké nghién ctru: nghién cléu the
nghiém theo doi doc trén moét nhom nhd; déi

TAP CHi NGHIEN CU’U Y HOC

twong nghién ctiru dwoc thu thap div liéu méi 30
phat, lién tiép trong vong 2 ngay.

C& méau: trén co s& moét nghién ctu tiéu
chuan dwoc thyc hién dau tién tai Dai Loan
nam 2020, nghién ctru chon vao 36 ngwoi.®

Thoi gian va dia diém: tai Thanh phé Ho
Chi Minh tlr 08/2022 dén 10/2023.

Phwong phap chon mau: chon mau cé chi
dich. Lap danh sach cac déi twong tiém nang
tham gia nghién ctru. Thu mdi dwoc gl dén
dbi twong tiém nang, nghién ctru vién giai thich
rd nhirng théng tin lién quan dén nghién ctru
va xac nhan vé viéc déng y tham gia nghién
cu cla ddi twong. Thwe hién lién tiép theo
danh sach cho dén khi tuyén da 36 nguoi tinh
nguyén tham gia nghién ctru.

Néi dung nghién ctru

Céng cu thu thép sé liéu

D@ liéu phoi nhiém bui c4 nhan dwoc thu
thap bang may Airbeam3, 1a thiét bi do bui
PM2.5 d&a dwoc danh gia véi thiét bi do lwong
tiéu chuén bdi nha san xuét.® Thiét bj cho phép
xuat di lieu bui PM2.5 theo dd phan giai méi
phat.

Cac yéu tb lién quan dwoc thu thap béng
Nhat ky hoat dong (Time-activity Diaries -
TADs)® gébm céac bién sé: dia diém, tinh trang
théng khi, hoat déng, chét lwgng khang khi.

Quy trinh tién hanh nghién ctru

Tinh nguyén vién deo thiét bj lién tuc trong
02 ngay tham gia nghién ctru. Deo thiét bi trwéc
cb, phia ngoai 4o hodc trén vai gan vi tri cta
mdi, ddm bao cho thiét bj ludn duwoc tiép xtc
v&i khoéng khi va gan nhat véi mii cia minh.
Trwong hop thoi tiét mwa, tinh nguyén vién cé
thé dé thiét bj vao gid xach, balo... d& hé, dam
bao thiét bi co6 thé hut dwoc khong khi xung
quanh. D@ liéu duorc truyén truc tiép tiv thiét bi
dén trung tam quan ly di liéu Aircasting (https:/
www.habitatmap.org/).

DPdng thoi véi viec deo thiét bi do bui, cac
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tinh nguyén vién dwoc yéu cau dién vao nhat
ky hoat dong (ban gidy hodc mau truc tuyén)
méi 30 phut.

Dinh nghia bién sé

Céc bién sb doc lap vé dbi twong nghién
clru bao gdm: gidi tinh, nhém tudi, loai ngay
quan sat (ngay thwong/cudi tudn), budi (sang
t 5:00 - 11:59, chiéu tlr 12:00 - 17:59, tbi tw
18:00 - 23:59, dém tir 0:00 - 4:59), nghé nghiép
(sinh vién, nhan vién van phong, kinh doanh/
buén ban tw do, cac nghé nghiép khac).

Dia diém trong nha dwoc xac dinh 1a dia
diém co tran, twong va clra bao quanh. Dia
diém ngoai troi duoc xac dinh 1a cac dia diém
c6 khoéng gian m& nhw quang trwdng, ngoai
dwdng, ngoai troi, san thoang. Phuong tién di
chuyén bao gdm xe dap/xe dap dién, xe may/
xe may dién, xe hoi, di bd. Tinh trang thong khi
bao gdbm céc gia tri: khéng diéu hoa, déng kin;
khong diéu hoa, kin 1 phan; khéng diéu hoa,
mé& hoan toan; c6 diéu hoa, dong kin; cé diéu
hoa, kin 1 phan; tinh trang thdng khi khac nhw
ngoai tr&i hodc dbi twong khong xac dinh rd.

Bién s6 két cuc chinh & ndng d6 bui PM2.5,
la bién sé dinh lwong, dwoc tinh bang ndng do
trung binh cta bui PM2.5 thu thap trén mau
theo mdi don vi thoi gian, c6 don vi la pg/ms.

Phwong phép xtr ly sé liéu

Sé lieu dwoc thu thap va lam sach trén phan

mém Microsoft Excel 2019, sau d6 dwoc phan
tich bang Stata 16.0.

S dung cac phép théng ké md ta: tan sb,
ti 1& cho cac bién sb dinh tinh; trung binh, dé
l&ch chuén, trung vi, khoang t&r phan vi cho céac
bién sb dinh lwong. St dung cac phép kiém
dinh t-test khong bét cap, kiém dinh phuong
sai ANOVA mét chiéu néu di liéu dinh lvong
PM2.5 phan phdi binh thudng. Trong trudng
hop di¥ liéu phan phbi khong binh thwdng,
chung t6i st dung kiém dinh Wilcoxon (thay thé
t-test) va Kruskal-Wallis (thay thé ANOVA). Céac
div lieu déu duoc thu thap doéc lap tai cac thoi
diém.

3. bao dirc nghién ciru

Nghién ctru nay dwgc phé duyét bdi Hoi
ddng Pao dirc trong nghién ctru y sinh hoc
Dai hoc Y Duoc TP.HCM sb 321/HDPD-DHYD
ngay 14 thang 3 nam 2023.

IIl. KET QUA

C6 36 tinh nguyén vién dwgc méi tham gia
nghién ctru. D& liéu mét do tinh nguyén vién
khong dién nhat ky hoat dong TADs la 0%. D
liéu mat do thiét bj Airbeam-3 khéng béo céo la
11%. Téng cong c6 3.076 quan sat tir 36 tinh
nguyén vién dwoc dwa vao phéan tich.

1. Pac diém nhan khau hoc

Bang 1. Pic diém nhan khau hoc ctia ngwoi tham gia nghién cteu (n = 36)

Dic diém Tansé Tylé% Dic diém Tansé Tylé %
Gidi tinh Loai ngay quan sat
Nam 11 30,6 Ngay thudng 11 64,7
N 25 69,4 Cubi tuédn 6 35,3
Nhém tudi Nghé nghiép
Duwéi 25 14 38,9 Sinh vién 12 33,3
T 25-35 17 47,2 Nhén vién van phong 11 30,6
Trén 35 5 13,9 Kinh doanh, buén ban tw do 5 13,9
Nghé nghiép khac 8 22,2
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Trong céac tinh nguyén vién tham gia c6 25 phong (30,6%); mot sb nghé khac gébm ky sw
ngwdi la niv gidi, chiém 69,4%. Nhom tudi twr co khi, kién tric sw, cong an, nhan vién san
25 dén 35 chiém ti 1& cao nhat 12 47,2%. C6 12 bay chiém 22,2%. D liéu dwoc thu thap vao 11
sinh vién (33,3%), 11 nguwdi l1a nhan vién van ngay thwong va 6 ngay cudi tuan.

2. N6éng dé bui PM 2.5 theo cac nhém yéu té
Bang 2. Nong doé bui PM2.5 phoi nhiém ca nhan

. Khoang ttr phan vi
Thoéng s6 GTNN GTLN
25% 50% 75%

PM2.5 0 0 14 21 386

Trung vi ndng doé bui PM2.5 14 14 v&i t& phan vi tv 0 dén 21. Khoang gia tri dao dong tir 0 dén
386.
Bang 3. Nong dé bui PM2.5 theo cac dic diém chung

Dac diém Bui PM2.5% Giatrip Dac diém Bui PM2.5% Giatrip
Gidi tinh Nghé nghiép
1 1
Nam >0 <0,001* Sinh vién 30 <0,001**
(10,5 - 23,0) (8,5-19,0)
NG 13,5 Nhan vién van 14,0
o
(9,0-20,0) phong (8,0-22,0)
. Iy , 14,5
Nhoém tubi 0,010** Kinh doanh, tw do
(11,0 - 20,5)
< 25 tudi 14,0 Nghé nghiép khac 150
uoi i
(9,0-21,0) gne nghicp (11,0 - 21,5)
;. 13,5 £
25 - 35 tudi Budi
(9,5-19,0)
2. 14,5 . 15,0
> 35 tudi Sang <0,001**
(11,5-21,5) (10,0 - 20,5)
S . N 14,5
Loai ngay quan sét Chiéu
(9,5-21,5)
Ngay 13,5 . 15,0
. <0,001* Toi
thuwdng (9,0-19,0) (10,5 - 22,5)
Cubi tuan 18,0 Pém 95
(10,0 - 24,0) (5,5-14,0)

*Kiém dinh Wilcoxon; **Kiém dinh Kruskal-Wallis

Nam gi&i phoi nhiém bui PM2.5 cao hon 2 tudi phoi nhiém bui PM2.5 cao hon (14,5 ug/
pg/m3 so v&i nik gidi (p < 0,001). Nhém trén 35 m3) so v&i nhdm nhém dwéi 25 tudi (14 pg/md)
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va nhém tir 25 - 35 (13,5 ug/m?®) (p < 0,01). Sinh
vién phoi nhiém bui PM2.5 thdp hon (13 ug/md)
S0 v@i cong nhan vién (14 pg/m?), kinh doanh
ho&c buén ban tw do (14,5 pg/m?), nghé khac
(15 ug/m?3). Cac budi sang, chiéu, ti co6 phoi
nhiém bui PM2.5 khoang tlr 14,5 dén 15 pg/

m?, thap nhét vao budi dém véi 9,5 ug/md. Khac
biét c6 y nghia théng ké véi p < 0,001. Phoi
nhiém bui PM2.5 cao hon & cudi tuan véi 16
pg/m3, so v&i ngay thudng la 13,5 ug/md. Khac

biét cé y nghia théng ké v&i p < 0,001.

Bang 4. Nong doé bui PM2.5 theo cac dia diém, phwong tién di chuyén
va tinh trang thong khi

Dic diém Bui PM2.5* Giatrip Pic diém Bui PM2.5*  Giatrip
Dija diém trong nha Dia diém ngoai troi
. 13,0 . . _ 19,0
Nha Trén dwdng di
(8,5-18,5) (13,5 - 26,0)
13,0 Cho truyén 16,5
Van phong, |6p hoc a
Phong, 1IoPNoc 9 5. 17,5) théng (13,5 - 25,5)
. L 28,0 Hoi cho, I1& hoi 125,8
Cong ty, xi nghiép s
(21,0 - 36,0) ngoai troi (16,0 - 207,0)
Nha hang, quan an, 22,0 Chg nho ty 54,8
quan café (13,0 - 29,5) phat (21,5 - 58,0)
Dén, chua co dbt 18,5 . L 22,0
San ngoai troi
nhang (17,0-24,0) <0,001* (16,0 -30,0) <0,001*
Bénh vién, phong 12,0 . i 18,5
. Céng vién
kham (6,0 - 18,5) (12,0 - 45,0)
A el 33,0 . 18,5
Tiém cat toc, salon Ban cong
(18,5-61,0) (12,0 - 22,5)
Ngéan hang, ctra S
. a . 17,0 Noi lam viéc 29,3
hang tién loi, siéu s
thi (9,5 -24,3) ngoai troi (12,5 - 44.,8)
Dia diém trong nha 11,3 Dia diém ngoai 26,0
khac (8,3-18,0) tr&i khac (22,5 - 27,0)
Tinh trang théng khi Phuong tién di chuyén
Khong diéu hoa, 11,0 (7,5 - Xe dap/xe dap 66,5
dong kin 15,0) dién (21,3-121,5)
Khéng diéu hoa, kin 15,0 (11,0 - Xe may/ xe 19,0
1 phan 21,0 may dién 14,0 - 26,5
P - ) <0,001** Y ( ) 0,006 **
Khong diéu hoa, mé& 17,0 (11,0 - DI bb 16,0
hoan toan 24,0) i (12,0 - 22,5)
C6 diéu hoa, déng 11,5 ) 10,5
i Xe hoi
kin (7,5-16,0) (5,0-19,5)
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Pic diém Bui PM2.5* Giatrip Pic diém Bui PM2.5*  Giatrip
Tinh trang théng khi
Co diéu hoa, kin 1
N 13,5 (9,8 - 20)
phan
Kh, —— < 0,001**
ac (hgoal troli,
(ngoai tro 13,3 (10 - 17)

khéng ro)

**Kiém dinh Kruskal-Wallis; * trung vi (khodng tcr phén vi)

Déi v&i cac dia diém trong nha, ndng do bui
PM2.5 cao nhat dwoc ghi nhan & tiém cét toc
ho&c cac salon lam dep (33 pg/m?), tiép dén la
cong ty ho&c xi nghiép san xuét (28 pug/m?), nha
hang quan an (22 pg/m?), thap hon 1a nha hoac
van phong lam viéc (13 ug/m?3) (p < 0,001). Déi
v&i cac dia diém ngoai troi, ndng d6 bui PM2.5
cao nhét duoc ghi nhan & hai cho, 1& hoi ngoai
troi (125,8 pg/m?d), tiép dén 1a cho nhd tw phat
va noi lam viéc ngoai troi (Ién lwot 1a 54,8 va

29,3 ug/md), (p < 0,001). Khi st dung phwong
tién di chuyén, xe dap/ xe dap dién cho mirc do
phoi nhiém cao nhét véi 66,5 ug/m?; tiép dén la
xe may/xe may dién voi 19 pg/mé (p = 0,006).
Phoi nhiém bui PM2.5 cao nhét véi tinh trang
khéng diéu hoa, mé hoan toan vai trung vi di
liéu la 17 pg/m?, tiép dén Ia tinh trang khéng
diéu hoa kin mét phan (15 pg/m?), ¢ diéu hoa
kin mot phan (13,5 pg/m®), sw khac biét co y
nghia théng ké (p < 0,001).

Bang 5. Nong dd bui PM2.5 theo hoat déng, chat lwegng khong khi

Dac diém Bui PM2.5*  Giatrip Dic diém Bui PM2.5* Giatrip
Hoat déng Chét luong khéng khi
- 21,5 Mui, bui tr nha 35,0
An udng ]
(13,5-29,5) may (24,0 - 45,0)
Tho cung, tung 21,0 Khoi thubc 14, 26,0
kinh (18,5 - 24,0) khoéi nhan tao (16,0 - 159,0)
Hoat d6na khac 20,0 Mui, bui tlr nha 25,0
A aong (15,5-30,0) bép/chan nudi (16,0 - 43,0)
. 18,5 Khoi den nha 20,5
Mua sam . £ s
(12,5 -30,5) hang, nau an (14,0 - 38,0)
Tran duong di 18,0 <0,001** M kha 20,5 < 0,001**
rén dwong di i khac
g (13,0 - 24,0) (9,0 - 24,5)
NAu &n, chuan 17,5 Khi thai 0 10, 20,0
bi thirc an (13,0 - 25,0) Xxe may (14,0 - 26,5)
Lam viec nhs
muEeie g o 195
trong tré, lam Quét bui
. (10,5 - 23,5) (14,0 - 30,0)
vuon
< 15,0 . 19,5
Tam Khoi nhang
(13,0 - 21,5) (18,5 - 23,0)
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Dic diém Bui PM2.5% Giatrip Dic diém Bui PM2.5% Giatrip
Hoat déng Chét luong khéng khi
A 14,5 fr o 17,0
Pi bd Pot cui, rom, ra
(12,0 - 25,3) (9,0 - 30,0)
L a . 14,0 , R 14,0
Lam viéc, hoc tap San pham thom <0,001**
(9,5-20,0) (10,0 - 20,0)
e : 12,5 . . 13,0
Giai tri tinh tai <0,001** Binh thwong
(9,0-19,0) (8,5-18,5)
Ngu, nghi ngoi, 11,5
thién (7,0-16,5)
Tap thé duc thé 11,0
thao (10-17,5)

**Kiém dinh Kruskal-Wallis

An uéng, the’ ciing, mua sam, trén dwdng di
va nau an cho thdy mrc phoi nhiém bui PM2.5
cao nhét trong cac hoat dong (tir 17,5 dén 21,5
pg/md), sy khac biét cé y nghia thdng ké véi
p < 0,001. D& liéu ghi nhan ngudi phoi nhiém
mui/bui ttr nha may mirc dd cao nhét v&i 35 pg/
m3. Phoi nhiém khéi thuéc 18/ khéi nhan tao xép
vi tri cao thr 2 & mlrc 26 pg/m3. Chét lwong
khong khi binh thwdng cé nf“)ng do bui PM2.5
la 13 pg/m®. Khéac biét c6 y nghia théng ké véi
p < 0,001.

IV. BAN LUAN

Nghién ctru ghi nhan néng doé bui PM2.5
trung binh la 17,6 pug/mé3, trung vi la 14 ug/m?.
Theo di¥ liéu tr ban dd phan bé néng dd bui
PM2.5 nam 2019 - 2020, trén pham vi toan
quéc, ndm 2019 ghi nhan néng d6 bui PM2.5
trung binh nam thap nhat 14 9 ug/m3va cao nhat
la 41 pg/m?3; twong (rng nam 2020 la 8 ug/m?® va
35,8 pug/md.'® Xu hwéng bui PM2.5 cao hon &
nhirng thanh phé I&n khi c6 sw chénh |éch |&n
gitta TP. H6 Chi Minh véi céc tinh con lai; cu
thé TP. H5 Chi Minh ghi nhan mdc bui PM2.5
trung binh nam la 17,9 - 28,5 yg/m®. Sy khac
biét vé thdi diém quan sat la yéu té quan trong

dan t&i sw chénh léch kha 1&n trong két qua
coéng bb. Mét khac, két qua chung t6i thu thap
mirc dd phoi nhiém béng viéc theo déi tirng ca
nhan, do d6 trung vi néng dd phoi nhiém thap
hon va cé xu hwéng phan bb léch hon so véi
cac nghién ctru dung dir liéu ghi nhan tr cac
tram quan trac ngoai tréi. Mirc d6 phoi nhiém
ca nhan thay déi tly theo nhiéu yéu té nhu dia
diém, hoat doéng, tdc nhan gay bui tiép xuc.
Ngoai ra, ngoai nhitng tinh hudng phoi nhiém
bat budc (ddc diém moéi trwdng lam viéc, moi
trwdng séng), con nguwdi cé xu hwédng chon
nhing khéng gian trong lanh hon dé tiép xdc.
Tuy vay, mrc dd phoi nhiém véi trung vi 14 pg/
m? 14 cao vwot nguéng an toan so véi khuyén
cdo cla Té chirc Y té Thé gidi.

Trong nghién ctru cda chung téi ghi nhan,
nam gi6¢i phoi nhiém bui PM2.5 cao hon 2 ug/
m?3 so v&i nir gidi. Tuy nhién, cac bao cao y
van trén Thé gi¢i ghi nhan theo chiéu hwéng
nd gi¢i phoi nhiém bui PM2.5 nhiéu hon nam
gi6i.8112 Nghién ctru d& do mirc dd phoi nhiém
bui PM2.5 trong 24 gi® cla 56 hoc sinh tir 8
trwdng hoc & 4 khu vwc, hoc sinh nir co mirc
dd phoi nhiém cao hon hoc sinh nam (néng dé
trung binh la 67 so v&i 44 ug/m3; p = 0,001).%
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Gidi thich cho sw khac biét, nir gi¢i trong
nghién cteu nay c6 mérc dd phoi nhiém kha cao
cho hoat d&ng n4u an, trong khi v&i nghién ctru
clia chung t6i chi ghi nhan hoat déng nau an
dwoc bao cdo & 74 thoi diém va khéng co6 khac
biét vé hoat doéng nay & nam va nir. Bén canh
do, nguoi hut thudc 1a khéng dwoc chon vao
nghién ctu cla chung téi. Nghién ctru tai Bai
Loan ndm 2020 v&i thiét ké twong tw cho két
qua tuwong dong khi phoi nhiém nam gidi thap
hon 0,7 ug/m® so v&i ni¥ gi®i.2 Do do, gidi tinh
mac du khéng phai la yéu té quyét dinh cho viéc
phoi nhiém nhwng doéng vai trd thic ddy hanh
vi, ttr d6 dan dén sy khac biét phoi nhiém bui
PM2.5 gilra 2 gidi.

Dia diém c6 néng d6 bui PM2.5 cao nhat
trong nghién ctru ching toi la tiém cét tdc,
salon lam dep, xi nghiép san xuét, nha hang va
thap nhét la tai nha hodc van phong lam viéc.
Tai nha va van phong lam viéc 1a nhirng dia
diém c6 thoi gian tiép xdc dai nhat trong ngay
cta dbi twong nghién ctwu, thuwdng dwoc bd tri
cac diéu kién thong khi tét va dwoc cach ly voi
cac ngudn phat thai cao nhw bui duong, khoi
thudc 14, khéi nhang. Nghién ctru tai Dai Loan
cling ghi nhan mirc bui PM2.5 cao & cac nha
hang v&i 16,6 pug/me, thap nhat & nha hodc van
phong lam viéc (tr 9 - 12 pug/m?®).2 Nghién ctru
cla Sepeedeh S. va cdong sy nam 2023 dwoc
thwc hién tai Nam Phi cho biét phoi nhiém ca
nhan trong hoat ddng ndu nwéng chiém ti trong
cao.”® Pang chu y hon la m&c d6 phoi nhiém
lien quan dén nAu &n cao hon & nhitng noi
théng thoang hon. Viéc cong gop céac yéu td 6
nhiém s&n co tr mdi trwéng bén ngoai lam gia
tang mirc dd6 dong gop cla ndu &n ngoai troi
vao phoi nhiém céa nhan.

V& phwong tién di chuyén, mic phoi nhiém
trong xe hoi cling dwoc ghi nhan twong ty la
11,2 pg/m? trong nghién ctru cha Lung, thap
hon so v&i di chuyén bang xe hai banh.® Di

TAP CHi NGHIEN CU’U Y HOC

chuyén xe dap hay xe may déu cho thay mirc
dd phoi nhiém cao, va mc dd cao phu thudc
vao thoi gian va ngudn tiép xtc cu thé. Cac dbi
twong di bd c6 phoi nhiém gan twong dwong
ndng dd bui trung binh, do hau hét cac ddi
twong khdong cé hoat déng gi dac biét khac
ngoai di bod va tap thé duc. Nhin chung, phuong
tién di chuyén déng kin cé thé lam giam mdc d6
phoi nhiém, do dé hién nay Chinh phi mot sé
quéc gia trong dé Viét Nam dang day manh viéc
st dung phwong tién di chuyén cdng cong cé
clra kin nhw xe buyt, tau dién la mét hwéng di
ding dén va can dwoc truyén thdng manh mé
nham tang sy tham gia cla cong déng ngudi
dan trong viéc gidm phoi nhiém buyi min.

Theo nghién ciru clGa ching t6i, &n ubng,
thd cung, mua sém, trén dwong di va ndu &n
cho thdy m&c phoi nhiém bui PM2.5 cao nhét
trong cac hoat dong. Nghién ctru tai Dai Loan
ciing cho céc chi sé twong tw vé hoat déng phoi
nhiém.8 Hoat déng n4u an doéng vai trd quan
trong va dwoc dé cap trong hau hét cac nghién
cu vé& phoi nhiém ca nhan. Nghién ciu tai
Nam Phi ndm 2023 cho két qué biét phoi nhiém
ca nhan trong hoat dong dét chay (cha yéu la
ndu nwdng) rat cao, & mirc 97,9 ug/m? so voi
nhém khong cé cac hoat ddng dét chay 1a 7,6
pg/md.’* Nghién ctru lién tuc 1y mau bui PM2.5
trong ba dot theo mua trong khodng 48 gio & 74
hé gia dinh & Bangladesh.™ Cac phép do dwoc
thwe hién déng thdi trong nha bép, phong ngd
va khéng gian mé trong gia dinh. Két qua cho
thay, cac ho str dung bép sinh khéi cé ndng do
PM 2.5 cao hon dang ké so véi cac ho st dung
dién/khi ddu mé héa 1dng. Nhin chung, cac hoat
dong thwdng ngay dan dén chat lwong khong
khi xung quanh ma déi twong phai tiép xuc, tir
do6 quyét dinh mre dd déng goép ctia mdi yéu td
vao phoi nhiém bui PM2.5 c& nhan. Dé xem xét
murc do tac dong cong gdp clia cac yéu tb, can
xem xét chiing chung mét mé hinh nhdm tim ra
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cac yéu td chinh déng gép vao phoi nhiém bui
PM2.5 cap d6 ca nhan.

Nghién ctru c6 mot sb diém manh. Pay 1a
mot trong cac nghién cu tién phong vé viéc
do phoi nhiém bui PM2.5 ca nhan béng thiét
bi di d&éng ca nhan chi phi thap, cung cép cac
d@r kién quan trong dé woe tinh phoi nhiém bui
PM2.5 cAp dd ca nhan tai Thanh phd H6 Chi
Minh. Nghién ctru khdc phuc dwoc cac han ché
tlr cac nghién ctru trwwde khi stv dung mirc do
bui PM2.5 cong ddng suy dién cho phoi nhiém
ca nhan. Bén canh dé, nghién ctru con c6 mét
sb han ché. Thiét bj cdm bién ca nhan chi phi
thap cho thay han ché trong viéc truyén di liéu
qua mang di dong. Viéc mat 11% la chap nhan
duwoc, tuy nhién do &n dinh cla thiét bi can
dwoc lwu y néu thwe hién thu thap di liéu nhiéu
ngay hon. V&i hon 3000 di¥ liéu ghi nhan tir 36
tinh nguyén vién chwa dai dién dwgc cho mot
dan sb cu thé nao. V&i mot quy mé 1én hon, cac
nghién cru tiép theo cé thé thwe hién chon mau
I&n hon trong khoang thdi gian dai hon, déng
thdi phan bd déi twong nghién ctru theo tirng
quan huyén dé thuc hién do lvdng phoi nhiém
la mot hwéng phat trién kha thi nham dwa ra
mot con sd phoi nhiém c& nhan dai dién cho
ngwdi dan Thanh phd.

V. KET LUAN

Néng dd phoi nhiém bui PM2.5 c& nhan
& muirc cao, dac biét khi tiép xic véi tac nhan
khéi, bui va cac hoat déng lién quan dén an
udng, the cung. Can thém cac nghién ctu trén
quy md dan sé Ién hon va theo déi dai hon dé
xac dinh cac yéu té phoi nhiém chinh v&i bui
PM2.5 cho ngwoi dan tai TP.HCM.

L&i cam on

Xin chan thanh cadm on cac Thay/Cé, Quy
ddng nghiép tr dw an “Quy hoach giao théng
van tai va dé thi bén viing huéng téi strc khoé
cong ddéng-SHOTUP”, (ma sb NDT/DE/21/29,

duwoc tai tro bdi B6 Khoa hoc va Coéng nghé
Viét Nam) da xay dwng y twéng, hd trg kinh phi
va thiét bi nghién ctru; déng thoi ludn theo sat
hé tro, tw van trong ting giai doan ctia nghién
ctru. Bai bao nay co6 str dung mot phan két qua
cla dy an.
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Summary

EXPERIMENT TO MEASURE PERSONAL PM2.5 EXPOSURE
CONCENTRATION IN HO CHI MINH CITY

The study aimed to measure personal exposure to PM2.5 (fine particulate matters) concentrations
according the following factors: background characteristics, location, transportation, activities,
ventilation status, air quality. A longitudinal follow-up study conducted on 36 volunteers in Ho Chi
Minh City. The median PM2.5 concentration level was 14 ug/m3. Personal PM2.5 exposure level
was higher during the day and on weekends. For indoor locations, the highest PM2.5 exposure
level were recorded in barbershops or beauty salons (33 pg/m?), companies or manufacturing plants
(28 pg/m®) and restaurants (22 ug/m®) (p < 0.001). Eating, worshiping, shopping, traveling and
cooking showed the highest PM2.5 exposure level (from 17.5 to 21.5 pg/m?®). The data showed that
the agent causing the two highest exposures were smell from the factory (35 ug/m?®) and cigarette
smoke/artificial smoke (26 ug/m?). In conclusion, personal exposure to PM2.5 was high, especially
when exposed to smoke, dust agents and activities related to eating, drinking, and worshiping.

Keywords: PM2.5, personal exposure, related factors, Ho Chi Minh city.
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