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chiing than kinh hon nhitng bénh nhan khong
tiém nglra vaccin. Nghién c(fu cla chdng toi chi
ghi nhan 15 trudng hop (8,0%) mac bénh ndng
va mlc do bénh khac biét cé y nghia thong ké
d6i vai ti 1€ bién ching than kinh bénh nhan hau
nhiém COVID-19. Tac gia Sudre CH va cong su
nghién cru “Cac dac tinh va yéu t6 du doan cla
Covid kéo dai” va tac gia Crook H va cOng su
cung ghi nhan bénh bj Covid ndng trugc d6 lam
tang nguy co bién cerng than kinh. O bénh
nhan mac COVID-19 néng, nguy cd dién tién cao
dén suy hd hap gay thiéu oxy toan co thé dic
biét tén thuong kéo dai hé thdng than kinh &
bénh nhan. Khi ti€n hanh diéu tri @ nhitng bénh
nhan can dac biét chi y dén cac yéu to nguy co
cd thé thay d6i nham kiém soat t6t va phong
nglra bién chitng hau nhiém COVID-19.

V. KET LUAN

Qua nghién clru, chdng t6i ghi nhan 40,2%
bénh nhan cé bién ching than kinh & bénh nhan
hau nhiém COVID-19. O nhitng bénh nhan cé
bién ching than kinh hau nhiém COVID-19 c6
cac ddc diém triéu chiing ddc diém da dang
phdn b8 vdi ti 18 khdc nhau, cu th€ mét moi
chiém ti 1é cao nhat la 27,1% va déng kinh
chiém ti 1& thdp nhat 0,5%. Mot s6 yéu td lién
quan Vvdi ti 1& bénh nhan hau nhiém COVID-19 cd
bién ching than kinh bao goém ngi cu try, t|em
nglra COVID-19 trudc khi nhiém va mdc dé mac
bénh la khac biét cé y nghia thdng ké.
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MU'C PO PHOI NHIEM BUI PM2.5 CUA NGU'O'I DAN TU’ CAC NGUON cO
PINH VA DI PONG: MOT NGHIEN C(’U THU? NGHIEM TAI TP.HCM

TOM TAT )

Céc quéc gia Chau A thudng cd cac ngudn phat
sinh 60 nhiém bui PM2.5 phic tap trong khong gian
s6ng cong dong do van hda va 16i song dac trung. Cac
nghién ciru vé phdi nhiém bui PM2.5 hién nay thudng
chi khai thac dif liéu tUr cac tram quan trac ¢ dinh
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hodc danh gia mlc d6 phgi nhiém cd nhan riéng lé.
Diéu nay dai dién nguy co danh gia khong toan dién
m{rc do phdi nhiém cé nhan va cong dong cu dan
trong mot khu vuc sinh song Ngay nay, cac cam bién
bui PM2.5 dugc phét trién va (fng dung pho blen trong
cac nghién cfu do uu diém di dong, gia ré va do chinh
Xac chap nhan dudc. Nghién cUu su’ dung thiét bi cam
bién gia ré trén 36 tinh nguyén vién va 7 diém phat
sinh bui PM2.5 c¢6 dinh tai TP.HCM. N6éng d6 bui
PM2.5 trung binh cac ngay tai diém c§ dinh hau het
dat chudn cho phep theo QCVN05 2023. Tat ca cac
hoat déng di trén dudng, mua sdm, ndu &n- -an udng
va 1am viéc nha déu cd s6 chénh phdi nhiém vugt
ngudng cao haon cd y nghia thong ké so véi hoat déng
tinh tai vgi OR lan lugt la 4,51; 6,19; 5,58 va 2,63
(p<0,01). Can thém cac nghién cltu trén quy mé dan


mailto:ngocdangytcc@gmail.com

TAP CHI Y hic viOt nam tAP 550 - th ng 5 - sé 1- 2025

s8 16n hgn va theo ddi dai hon d€ xéac dinh céc yéu td
phai nhiém chinh v&i bui PM2.5 tai TP.HCM,

Tur khoa: Bui PM2.5, phai nhiém, nguén c6 dinh,
ngudn di dong, cam bién chi phi thap.
SUMMARY
PM2.5 EXPOSURE LEVELS FROM FIXED AND

MOBILE SOURCES: AN EXPERIMENTAL

STUDY IN HO CHI MINH CITY

Asian countries often exhibit complex sources of
PM2.5 particulate pollution within community living
environments, primarily influenced by their distinctive
cultural practices and lifestyles. Despite this
complexity, current assessments of PM2.5 exposure
are primarily based on data from fixed monitoring
stations. This reliance on static measurements poses a
risk of underestimating actual personal exposure
levels, as individual activities and interactions with
pollution sources vary considerably throughout the
day. Technological advancements have enabled the
adoption of low-cost air pollution sensors that offer
several advantages over traditional monitoring
systems, including affordability, portability, and the
ability to measure multiple pollutants simultaneously.
In this study, a longitudinal monitoring approach was
employed using low-cost sensors to assess PM2.5
exposure among 36  volunteers, alongside
measurements from seven fixed emission sources in
Ho Chi Minh City. The average daily PM2.5
concentrations at fixed monitoring sites generally
complied with the permissible limits set by the
Vietnamese National Technical Regulation on Ambient

Air Quality (QCVNO05:2023). However, personal
exposure during specific activities—namely
commuting, shopping, cooking/eating, and

housework—was found to significantly exceed levels
associated with sedentary behaviors. The odds ratios
(OR) for these activities were 4.51, 6.19, 5.58, and

2.63, respectively (p<0.01). These findings
underscore the importance of expanding research
efforts with larger populations and extended

monitoring periods to better identify the key
determinants of PM2.5 exposure in urban
environments such as Ho Chi Minh City.
Keywords: PM2.5, exposure,
mobile sources, low-cost sensors

I. DAT VAN DE

Do thi hoa lam han ché kha néng tiép can
moi trerng tu' nhién va lam tang cac mdi nguy,
trong d6 c6 6 nhiém khoéng khi. Trong s6 cac tac
nhan & nhiém khéng khi gay hai cho sirc khoe,
bui PM2.5 dudc biét dén la moét tac nhan dé
dang xdm nhap vao phéi, lam ting ti 1é mac
bénh va tir vong do cac bénh ho hap3. Tai cac
thanh phd I6n clda Viét Nam giai doan 2019-
2021, nong d6 bui PM2.5 hau nhu khong dap
ung dudgc tiéu chuan ctia WHO?.

Tai Chau A ndi chung va Viét Nam ndi riéng,
cac ngudn phat sinh 6 nhiém khong khi phic tap
do su két hgp clia cac clra hang thirc an dudng
phO, dén thg, chla, giao thong dong duc trong

fixed sources,

khdong gian s6ng cua cdng dong. Cac ngudn nay
anh hudng truc ti€p dén mdi trudng khong khi
cu dan, dan dén mic dé 6 nhiém trong cong
dong 6 nhiéu su bién déi. Thuc t& cho thdy, moi
ca nhan c6 su khac biét trong hoat dong hang
ngay va mic do ti€p xic ngudbn gay O nhiém.
Nh& su’ phat trién clia cdng nghé, cac cam bién
hién nay mang dén giai phép hiéu qué V@i chi phi
hgp ly, tinh di dong cao va kha nang do luGng
dong thdi nhidu chat 6 nhiém khong khi. Dic
biét, cac thiét bi cam bién nay dugc thiét ké dé
cd thé sir dung mot cach dé dang trong sinh
hoat thudng nhat ma khéng gay xdo tron thoi
quen. Diéu nay cang trd nén quan trong khi xét
dén céc tiéu chudn vé chat lugng khong khi tai
Viét Nam, nhu cac quy dinh vé néng dé bui min
PM2.5 va PM10 theo QCVN 05:2013/BTNMT.
Viéc diing cac cam bién ca nhan cé thé cung cép
thdng tin chi tiét va kip thdi vé mic do phoi
nhiém c& nhan so Vvdi cac ngerng nay, tor doé
nang cao nhan thifc va hd trg cac bién phap bao
vé stc khde hiéu qua han.

Nghién clitu dugc thuc hién tai mot khu vuc
céng dong dan cu vai dién tich nhd tai mot quén
ndi thanh tai TP.HCM (khoang 2km?), c6 cac
ngudn phat sinh bui PM2.5 tiéu bi€u cla cdng
dong chau A @& budc dau xéc dinh midc do phai
nhiém bui PM2.5 tr cac ngudn c6 dinh trong khu
vuc dan cu. Bong thdi, thir nghiém do Iu‘dng
phai nhiém bui PM2.5 ca nhan trén nhdm dan sd
nho véi ky vong cé thé lam tién dé dé (g dung,
phat trién cac nghién cliu tuong tu cho nhitng
vling do6 thi nguy cd cao & Viét Nam cling nhu &
cac qudc gia khac trén thé gidi. V&i muc tiéu xac
dinh mic do phci nhiém bui PM2.5 (tir cac
nguon c6 dinh va di dong), ty Ié phgi nhiem bui
PM2.5 vugt ngudng cua ngusi dan TP.HCM va
mot s6 yéu to lién quan.

II. DOl TUQONG VA PHUO'NG PHAP NGHIEN CU'U

1. Doi tugng

Tiéu chudn lua chon. D6i vSi phoi nhiém
tlr ngudn di déng: lua chon tham gia nghién cliu
Ia tinh nguyén vién tudi tir d0 18 dén 65 tudi,
kh6ng hat thuéc 1d hodc khong & chung véi
ngudi hut thudc 1.

D6i v6i phai nhiém tir ngudn cd dinh: Vi tri
lap dat thiét bi Airbeam3 Ia nhitng hd dan sdng
gan nguon phét sinh bui PM2.5 trong ban kinh 5
mét, dong y l3p dat thiét bi Airbeam3 tai nha va
hd trg ngudn dién cho may.

Tiéu chuan loai trda. Nhitng ngudi khdng
hoan thanh nhat ky bao cdo hoat dong trong 2
ngay, hodc dang trong giai doan xay ra nhiing
bién c6 dac biét khi€n cho viéc sinh hoat khong
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thé dién ra nhu thudng lé. Loai bo nhitng ngay
mat di liéu PM2.5 qua 10% trong ngay.

2. Phuong phap

Thiét ké nghién ciru: Nghién ciu thd
nghiém cong dong

C& mau: Do ludng phai nhiém ca nhan dua
trén co s6 mét nghién clu tiéu chudn dugc thuc
hién dau tién tai Dai Loan nam 2020, nghién ciu
chon vao 36 ngudis. BGi vai do ludng phai nhiém
cong ddng, chon vao 7 dia diém dai dién cho cac
nguodn phat sinh bui PM2.5 clia cong dong chau Ae,

Phuong phap chon mau: Chon mau cé
chu dich.

NGi dung nghién ciru:

_Cong cu thu thap s0 liéu: DU liéu phai
nhiém bui cd nhan va c6 dinh dugdc thu thap
bdng may Airbeam3, dd dudc do ludng tiéu
chudn bi nha san xudt’. Cac yéu t8 lién quan
dugc thu thdp bang Nhat ky hoat dong (Time-
activity Diaries - TADs)> gom cac bién s6: hoat
ddng, phuong tién di chuyén.

Quy trinh ti€n hanh nghién ciru: DGi véi
phdl nhiém nguén ¢ dinh: Lua chon cac nguén
) nhiém khong khi tiéu bi€u cta cdng dong chau
A:cheo cac nghién cliu trudc day® (Bang 1). o}
moi loai nguon phat sinh, chon ngau nhién dan
cac dia diém dua vao nghién clru. C téng cdng
6 diém phat sinh bui PM2.5 va 1 diém phai
nhiém hon hdp lam nén so sanh c6 dé cao
khoang 10 mét so v6i mat dat. Thai gian thu
thap dir liéu la 1 tuan.

Bang 1. Phan loai cac nguén phat sinh
bui PM2.5 c6 dinh

hoc
P11.4 Giao thong lién tuc
Giao thong durng-di, tram
P12.1 xang
P12.2 Giao thong trudc trudng hoc

STT Ma dia Loai nguon phat sinh bui
diém PM2.5
Thdc an dudng pho, giao
1 P8.1 thong lién tuc
2 P11.1 Giao thong ding - di
3 P11.2 Diém nén
4 P11.3  |Chua, giao thong trudc trudng

DG6i véi phoi nhiém ngudn di dong: tinh
nguyén vién deo thiét bj trudc cd, phia ngoai 40
hodc trén vai gan vi tri cia miii lién tuc trong 02
ngay tham gia nghién cau. DBng thdi, tinh
nguyén vién dugc yéu cau dién vao nhat ky hoat
déng moi 30 phut

DUt liéu két qua do clia Airbeam3 dugc truy cap
bang thiét bi Android hodc trang web AirCasting.

Phuong phap xtr ly s liéu: S6 liéu dugc thu
thap va lam sach trén phan mém Microsoft Excel
2019, sau d6 dugc phan tich bang Stata 16.0.

S(r dung céc phép kiém dinh t-test khdng bat
cap, kiém dinh phudong sai ANOVA mdt chiéu néu
di¥ liéu dinh lugng PM2.5 phan phdi binh thugng.
Trong trudng hgp dir liéu phan phdi khong binh
thuding, chlng téi s’ dung kiém dinh Kruskal-
Wallis (thay thé ANOVA). Cac dir liéu déu dugc
thu thap doc 1ap tai cac thdi diém. Véi két cuc la
ti 1&é bui PM2.5 vugt ngudng, st dung hdi quy
logistic kiém dinh cadc mdi lién gitta bién sb. S6
do két hgp dugc bao cdo la ti s6 chénh (OR) va
cd y nghia théng ké khi p<0,05.

Thdi gian va dia di€m: thanh phd H6 Chi
Minh tir 08/2022 dén 10/2023.

3. Pao dirc nghién ciru. Nghién clru dugc
phé duyét bdi HOi dong Dao diic trong nghién
ctu y sinh hoc bai hoc Y Dugc TP.HCM sb
253/HPDD-DHYD ngay 3 thang 3 ndam 2023.

INl. KET QUA NGHIEN cU'U

D li€u bui PM2.5 dugc tinh toan trung binh
v6i d6 phan giai 5 phdt. Téng cdng sb liéu bui
PM2.5 tai 7 vi tri do c& dinh la 14.112 diém quan
sat. Téng cdng cb 3.076 quan sat tir 36 tinh
nguyén vién dugc dua vao phan tich.

1. Mirc dd phoi nhiém bui PM2.5 tir cac ngudn cd dinh va di dong
Ba’ng 2. Két qua quan trac néng dé bui PM2.5 trung binh 5 phut tai cac nguén phat

sinh cé dinh (ug/m?)
SO quan Gia tri nho Bach phan vi Gia tri I6n
Vii | atn) | T8 | PLC | "Uhhdt | 95% | 50% [ 75% nhit
P8.1 2016 41,7 55,5 3,8 13,4 20,4 44,3 598,0
P11.1 2016 16,4 9,4 2 10,6 14,4 19,8 138,2
P11.2 2016 14,0 7,3 1,4 94 12,6 17,2 96,0
P11.3 2016 15,5 7,8 04 10,6 14,2 18,8 68,8
P11.4 2016 14,8 8,2 0,6 9,6 13,2 18,0 68,8
P12.1 2016 14,9 7,3 2,0 10,0 13,4 17,8 63,8
P12.2 2016 11,9 12,7 0,0 5,6 7,2 11,0 137,0

Két qua quan trdc cho thdy nong dd bui
PM2.5 trung binh trong thgi gian nghién clru déu
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dat tiéu chuan khéng khi cho phép theo QCVN
05:2023. Tai khu vuc P8.1 la cao nhat véi trung
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binh 41,7 pg/m3, trung vi 20,4 ug/m3 (Bang 2).
Tinh trung binh theo ngay, PM2.5 tai cac ngudn
phat sinh hdu hét déu dat tiéu chudn QCVN
05:2023 (Hinh 1). Tuy nhién, néu xét theo tiéu
chudn 24 gi& cia WHO (ndm 2021) thi ndng d6
cac ngay chua dat tiéu chuén 1a gan 50%.

P122 P12 Pl114 Pi13

vGi cac ca nhan khong cd cac hoat dong nay
(p<0,05). Trong khi d6 hoat dong mua sam cho
thdy nong dé phai nhiem khong khac biét dang
k€ so v nhitng ngudi khéng mua sdm
(p=0,096)

Khi s dung phuong tién di chuyen xe
dap/xe dap dién cho mic d6 phoi nhiém cao
nhat vdi 66,5 pg/m3 Xe hai hodc xe buyt cé mirc
phai nhiem bui PM2.5 thap hon lan luct la 10,5

PAD S (N8t

a3l 40

oA M

50

Hinh 1. Nong do bui PM2.5 trung binh
theo ngay tai cac nguon phat sinh cé dinh

Bang 3. Nong dé bui PM2.5 theo hoat

60

Hg/m? va 9 ug/m? (p=0,006).
2. Xac dinh cac yéu td lién quan dén
phaoi nhiém bui PM2.5 vugt ngudng
Bang 4. Phoi nhiém cé nhén vuot nguong
khuyén cao nong dé trung binh 24 gio

Vugt ngudng bui PM2.5

Pic diém

Tan s0

Ti 18 (%)

Co

1.366

44,4

Khéng

1.710

55,6

D liéu cho thdy cd 44,4% thdi diém ca
nhan ti€p xdc vdéi néng d6 bui PM2.5 vuot

dong di dong ca nhan ngudng khuyén cdo.
Hoatdong I P.'V.'rzl,f b p® Bing 5. Néng df bui PM2.5 vuot
— rung viiur phan vi nguéng theo phuong tién di chuyén
Hoat dong an <0,001 Vugt ngudng bui
udng (n=228) ’ Picdiém | PM25WHO |, . OR
Co 20,8 [13,0-28,5 : C6 [Khéng (KTC95%)¢
Kh6ng 13,5 9,0 - 19,5 Phqung tién
Hoat dong tho 0.015 Xe hdi, xe tai | 1 (25,0) [3 (75,0) 1
cung (n=7) ! Xe buyt 0(0) [1(100) -
Co 21,0 |18,5-24,0 i bb 36 (522 33 3,27
Khong 140 [9,0-21L,0 i bo (52.2)| (47,8) | (0,32-33,0)
"'(':1 ii')“ 0,00 | |*e dagi/éﬁe dap | 4 (100) | 0 (0) -
co 18,5 |12,5-30,5 Xe may/ xe may| 214 92 (6,98 (0,72-
Khéng 14,0 [9,0-21,0 dién (69,9) | (30,1) |  68,0)
Trén dudng di <0.001 Hoat dong
(n=253) ’ Ngu, ngh| ngoi,| 291 676 1
Cé 18,0 [13,0- 24,0 thién (30,1) | (69,9)
_Khéng | 13,4 [9,0-20,5 Trén dusng di (6166{)) (3360) 45610(53)'36'
Lam o nha 0,014 | [Thg cung, tung ’ ’ I
(n=130) W N9t 7 (100) | 0(0) -
Co 16,0 [10,5-23,5 . 6,19 (1,63-
Khéng 14,0 |9,0-20,5 Mua sm | 8(72,7) |3 (27,3)| 73 5y
Phuang tien 0,006 | Hoatdongan | 161 67 |5,58 (4,07-
Xedap/xedap | ggg | 21,3- udng (70,6) | (29,4) | 7,66)*
dle,n (n=4) i ! 121,5 Lam vide nha 169 (53 1 61 2,63 (1,81-
Xe may/ xe may | 190 l140-265 am viec nna G31)| (46,9) | 3,81
dién (n=306) ! ! ! Hoi quy Logistic; * p<0,001; **p<0,01
i bo (n=69) 16,0 [12,0-22)5 Khéng c6 su’ khac biét vé ndng do bui PM2.5
Xe hai (n=4) 105 |50-19,5 khi di chuyén béng cac phuong tién khac nhau.
Xe buyt (n=1) 9,0 9,0-9,0 Tét ca cac hoat dong di trén dudng, mua sém,

b Kiém dinh Kruskal-Wallis
Hoat d(“)ng an udng (gobm cd ndu dn va an
udng), thg cung, di trén dudng va lam viéc nha
cho thdy murc phai nhiém bui PM2.5 cao hon so

nau an- dn ubng va lam viéc nha déu cé s6
chénh phdi nhiém vugt ngudng cao hon cd y
nghia thdng ké so véi hoat dong tinh tai (ngu,
nghi ngai, thién), OR [an lugt la 4,51; 6,19; 5,58
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va 2,63 (p<0,01).

IV. BAN LUAN

NOng d6 bui PM2.5 trung binh cac ngay hau
hét dat chuédn cho phép theo QCVN 05:2023.
Tuy nhién, dua trén hudng dan cia WHO (nam
2021) véi nbng do bui PM2.5 trung binh 24 gid la
15 pg/m3 thi ti 1& chua dat chudn kha cao
(57,1%). Pdi v6i dia diém cb clra hang thirc &n
dudng pho (P8.1), nong do bui PM2.5 cao nhat
so véi cac diém khac, trung binh 41,7 pg/m?3.
Dac biét, viéc ndu bang than thi ndong do bui
PM2.5 cao nhat so vd@i cac nhién liéu khac*. Doi
véi khu vuc chua thap huong, ndong do trung
binh hang ngay déu dat QCVN 05:2023. Mot
diém dic biét ma ching toi quan sat dudc 1a vao
ngay 2/6 tuong (ng vdi ngay Ram thang 4 am
lich, c6 su gia tdng nong do bui PM2.5 trung
binh 24 gi¢ 1én 19,1 pg/m3, cao nhat trong thdi
gian nghién ciu tai dia diém nay. Mot nghién
cru khac thuc hién tai hai ngoi chia & Viét Nam
va Dai Loan ciing cd phat hién tudng tu. Trong
nhitng ngay dién ra su kién (ngay mung 1 va 15
am lich), nong d6 PM1 va PM2.5 cao han khoang
hai lan so vGi nhirng ngay khac!.

V& hoat dong ca nhan, dn udng, thd clng,
cho thdy mirc phai nhiém bui PM2.5 cao han cac
hoat dong khac (tur 20,8 dén 21 pg/m?3). Nghién
clru tai Dai Loan cling cho cac chi s6 tuong tu' vé
hoat dong phoi nhiém®. Ngu/nghi ngdi phdi
nhiém nong do thap nhat vdi 11 pg/m3; ké dén
la cac hoat dong giai tri tinh tai khac (tUr 13,6
dén 14,1 pg/m3); &n va tadm ghi nhan nong do
ti€p xdc cao han (tir 15,1 dén 15,9 pg/m?3)°.

Vé phugng tién, xe dap/xe dap dién cd muc
d6 phdi nhiem cao nhat vdi 66,5 pg/m3, ti€p dén
la xe may/xe may dién vd&i 19 pg/m3. Cac
phuong tién c6 clra kinh dong gilip han ché tiép
xtc. Dé dang nhan thdy nbng do ti€p xdc cua
cac phuaong tién khong cdé clfa cao hon so vdi
phuong tién cd clra kinh. SU dung xe dap cd
mdc phai nhiém cao han xe may cd thé do thoi
gian phaoi nhiém véi ngudn phat thai kéo dai han
vi van téc cham hon. Nhin chung, phucng tién
cd clra dong kin lam gidm muic d6 phgi nhiém,
tuy nhién kho khuyén cdo viéc thay déi phuong
tién di chuyén ca nhan. Thay vao do, ngudi dan
c6 thé sir dung phuong tién cdng cong dé di
chuyén nhu xe buyt.

Nghién cltu chua danh gia tac déng clta bui
PM2.5 Ién cac chi s6 sic khde, tuy nhién xac
dinh dugc ti Ié vugt nguGng la dit liéu ban dau,
lam tién dé cho viéc trién khai nghién cltu sau
hon danh gia tac dong tlc thgi cta bui PM2.5
dén cac bién cd suc khoe. Chung toi sir dung
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nguBng khuyén cao cia WHO vé nbng d6 phdi
nhiém bui PM2.5 trung binh 24 gid clia ngudi I6n
khong vugt qua_ 15 pg/m* dé€ tham chiéu cho
bién s6 phgi nhiem vugt ngudng an toan. Theo
nghién cltu, phuang tién di chuyén khoéng dong
vai tro trong phai nhiém vuot nguGng. Mat khac,
cac hoat dong nhu trén dudng di, mua sam, an
uong, lam viéc nha lam tang ti I&é phoi nhiem
vugt ngudng.

V. KET LUAN
Nong d6 bui PM2.5 trung binh cac ngay hau
hét déu dat tiéu chuan cho phép theo QCVN
05:2023. Nhiing yéu t6 lam tdng muc do phoi
nhiém bao gom cac hoat dong nhu trén dudng di,
mua sdm, an ubng, lam viéc nha. Can thém cac
nghién ciu trén quy mo dan s& 16n hon va theo dai
dai han dé xac dinh cac yéu to phdi nhiém chinh
vGi bui PM2.5 cho ngudi dan tai TP.HCM.
LO1 CAM ON
Nghién clru nay dudc tai trg kinh phi bdi dai
hoc Y Dugc TPHCM theo hgp dong sb
01/2023/HD-BHYD, do PGS.TS. Tran Ngoc Bang
lam chd nhiém dé tai.
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