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TOM TAT

Muc tiéu: Mé ta thuc trang nhiém benzene nghé nghiép va mét sé yéu té lién quan dén nhiém benzene
nghé nghiép & nguoi lao déng, tai Kho Xéng dau X.

DP6i twong va phwong phap: Nghién ciru mé té cat ngang 158 nguoi lao déng cé tiép xuc truc tiép véi
xdng d&u hang ngay, tai Kho Xang dau X, tir thang 02-12/2024. Quan trdc méi truong lao déng theo Quy
chuén ki thuat quéc gia (QCVN 03: 2019/BYT). Binh luong hoi xdng bang may quang phé kha kién. Bjinh
luong hoi benzene bang hé thdng sac ki khi. Binh lwong acid t,t muconic niéu theo Thuong quy ki thuat
(2015) Vién Stic khde nghé nghiép va méi truong (NIOSH 5526).

Két qua: T7/é nhiém benzene nghé nghiép cia dobi twong nghién ciru la 7,6%. Ti 1é nhiém benzene nghé
nghiép & nguoi lao déng khéng st dung khéau trang cao hon nguoi cé st dung khéu trang; & ngudi lao
doéng str dung khéu trang than hoat tinh thdp hon so véi ngudi khéng st dung khéu trang; & ngudi lao dong
str dung khédu trang thuong xuyén (> 4 tiéng/ngay) thap hon & ngudi khdng st dung khau trang, khéc biét
c6 y nghia théng ké, véi p < 0,05.

Két luan: Céc yéu t6 lién quan dén nhiém benzene nghé nghiép la yéu té cé hay khéng st dung khéu
trang, loai khau trang va thoi gian st dung khau trang.

T khoéa: Nhidm benzene nghé nghiép, kho x&ng dau.

SURVEY ON THE CURRENT STATUS OF OCCUPATIONAL BENZENE EXPOSURE AND RELATED
FACTORS AMONG WORKERS AT OIL DEPOT X IN 2024

ABSTRACT

Objectives: To describe the current status of occupational benzene exposure and some factors related to
occupational benzene exposure of workers at oil depot X.

Subjects and methods: A cross-sectional descriptive study involving 1568 workers in the tank area, who
are in direct contact with gasoline and fuel oil at oil depot X every day, from February to December 2024.
Workplace environmental monitoring was conducted according to the National Technical Regulation
(QCVN 03:2019/BYT). Gasoline vapor was quantified using a visible spectrophotometer. Benzene vapor
was quantified using a gas chromatography system. Urinary trans,trans-muconic acid was quantified
according to the Technical Procedure (2015) of the Institute of Occupational and Environmental Health
(NIOSH 5526).

Results: The rate of occupational benzene exposure among the study subjects was 7.6%. The rate of
benzene exposure was higher among workers who did not use masks compared to those who did. Workers
who used activated carbon masks had a lower exposure rate than those who did not use masks, and
workers who used masks regularly (more than 4 hours per day) also had a lower exposure rate compared
to non-users. These differences were statistically significant (p < 0.05).

Conclusions: Factors related to occupational benzene exposure include whether workers use masks, the
type of mask used, and the duration of mask use.

Keywords: Occupational benzene exposure, oil depot.
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KY NIEM 80 NAM NGAY TRUYEN THONG NGANH QUAN Y (16/4/1946 - 16/4/2026)

1. DAT VAN BE

Xang dau la loai nhién liéu st dung phd bién
trong cudc sbéng va thwdng duwoc lwu gilr tai cac
kho va&i trir lwong I1&n. Trong thanh phan xang dau,
¢6 chira nhiéu hop chét c6 kha ndng gay 6 nhiém
méi trwéng va anh hwdng Ién dén sirc khde con
nguwoi. Ngwoi lao déng (NLD) lam viéc trong moi
trudng thwong xuyén tiép xdc véi xdng dau luén
tiém &n nhiéu nguy co rdi ro nghé nghiép, trong
doé ¢ phoi nhiém véi cac dung méi hivu co nhw
benzene [1]. Theo Co quan Nghién ctru ung thw
quéc té (IARC), benzene |a chat da dwoc khang
dinh c6 kha n&ng gay ung thw & ngudi khi tiép xuc.
Benzene xam nhap vao co thé chd yéu qua dwong
hod hap va co thé hap thu qua da, qua dwdng tiéu
hoa véi i 1& thap hon.

Khi vao co thé, benzene gay tén thwong tdy
xwong, lam gidm sé lwong hdng ciu dan dén thiéu
mau, gay roi loan ddng mau va suy gidm hé mién
dich, tir d6 lam tang nguy co nhiém trung. Pac
biét, benzene cd lién quan dén bénh bach cau va
mot s6 loai ung thu mau [2]. Bao cdo ndm 2015 tai
Lucknow (An Do) cho thay c6 t&i 88% cong nhan
xéng dau cé nguy co phoi nhiém benzene nghé
nghiép du ndng d6 benzene trong khéng khi méi
trudng lam viéc & mirc thap [3]. M6t nghién clu
tai Hoa Ky (2008) ghi nhan méi twong quan thuan
manh gitra ndng dd benzene trong khoéng khi va
ndng dd axit t,t-muconic trong nwéc tiéu [4].

Trong Quén ddi, nhu cau tiéu thu xang dau cho
cac hoat ddng quan s rat I&n. NLD tryc tiép tiép
xUc v&i xang dau, nhat [a nhivng ngudi lam viéc
tai cac kho xang dau cé nguy co cao phoi nhiém
benzene nghé nghiép. Vi vay, quan tréc cac yéu td
nguy co' gy bénh nghé nghiép trong méi trudng
lao dong tai cac don vi quan li, cAp phat, st dung
x&ng dau co y nghia quan trong.

Chung t6i thwc hién nghién ctru nay nham mod
ta tinh trang nhiém benzene nghé nghiép & NLD
lam viéc tai Kho Xang dau X. va xac dinh méi lién
quan gitra tinh trang nhiém benzene nghé nghiép
v&i mot sb dac diém NLD va méi trwong lao dong.

2. DOl TUQONG, PHUONG PHAP NGHIEN CUU
2.1 béi twong nghién ciru

158 NLD truc tiép lam viéc hang ngay tai khu
vuc bon bé, Kho Xang dau X va cac yéu té nguy
co phoi nhiém hoi xang, hoi benzene trong moi
trwdng lao dong, tai khu vire bdn bé Kho Xang dau
X, ttr thang 02-12/2024.

Lwa chon NLD c6 thdi gian lam viéc (tiép xuc
v&i méi tredng khu vire bdn bé) it nhat 1 nam; NLD
ddng y tham gia nghién ctu.
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2.2 Phuwong phap nghién ciru

- Thiét k& nghién ctru: mé ta cat ngang.

- C& mau nghién ctru: chon mau thuan tién tat
ca cac trwong hop dap trng muc tiéu nghién ctru.

- C4c bién sb nghién ctu:

+ D&c diém dbi twong nghién ciru: gidi tinh, tudi
doi, tudi nghé, loai hinh nghé nghiép, chi sb khéi co
thé (BMI) [5], [6].

+ Bién sb danh gia nhiém benzene nghé nghiép:
nhiém benzene nghé nghiép khi tri s6 acid tt
muconic niéu > 0,5 g/g creatinine (theo Thong tw
15/2016/TT-BYT ngay 15/5/2016 cta B Y té vé
quy dinh vé bénh nghé nghiép dwoc hwéng béo
hiém xa hoi [7]).

+ Bién sb lién quan dén diéu kién lao dong: mai
trwdng lao déng (ndng dd hoi x&ng, néng do hoi
benzene trong khéng khi); phwong tién bao hd lao
dong (s dung trang bi bdo ho lao dong, loai khau
trang, thdi gian st dung khau trang).

- Binh Ivegng hoi xang, hoi benzene trong moi
trwong lao dong theo Quy chuén ki thuat quéc gia
gia tri gidi han tiép xic cho phép 50 yéu tb hoa
hoc tai noilam viéc (QCVN 03: 2019/BYT) [8]. Binh
lwong hoi x&ng bédng may quang phd kha kién UV-
VIS V730 - JASCO (Nhat Ban). Binh lwgng hoi
benzene bang hé théng séc ki khi GC 6890N -
AGILENT (Hoa Ky). Két qua dinh lwong dwa vao
két qua quan trdc méi tredng lao dong Kho Xang
dau X.

- Binh Ivgng acid t,t muconic niéu theo Thwong
quy ki thuat (2015) ctia Vién Stre khde nghé nghiép
va moi truong (NIOSH 5526), str dung hé théng
sac ki 1dng siéu hiéu nang LC-40D - SHIMADZU
(Nhat Ban). Xac dinh chi sb acid t,t muconic niéu
ctia NLD dwa vao két qué kham phat hién bénh
nghé nghiép do Vién Y hoc dw phong Quan doi
phia Nam té churc.

- Dao dwrc: nghién clu da thong qua Hoi déng
dao dwc Vién Y hoc dy phong Quéan ddi phia Nam
va dwoc sy chap thuan ctia NLD va chi huy don vi
Kho Xang dau X. Thoéng tin NLD dwoc bdo mat va
chi phuc vu muc tiéu khoa hoc.

- X Ii s6 liéu: bang phan mém Epidata 3.1 va
Stata 12.0.

3. KET QUA NGHIEN cUrU
3.1. Dac diém cua déi twong nghién ciru

Bang 1 cho thay, 100% NLD la nam gidi. Cha
yéu NLD tr 30-39 tudi (43,0%), tudi nghé tir 10 -
19 nam (42,4%), BMI trong gi¢i han binh thuwdng
(63,3%) va thudc nhém nghé nhan vién bao quan
xang dau (85,4%).
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Bang 1. Pic diém déi twong nghién ctru Néng do trung binh hoi benzene trong méi trwdng
lao déng khu vic bon bé la 0,42 + 0,083 mg/m?®

Pic diém S6 NLD Ti 1 va khéng c6 mau nao vuwot ngwdng cho phép theo
' (n=158) | (%) QCVN 03: 2019/BYT.
Gi¢i |Nam 158 100 Bang 2. Két qua ndng do hoi xang, hoi benzene
tinh N 0 0 trong moi trwong lao dong
. |<30 42 26,6 A . S6 | Sé miu X +SD
[ﬂ';?”‘ Tir 30-39 68 43,0 NOngde | mau | vuor (me]ms)
> 40 48 30,4 Hoi xang 22 22 1.016,0 £ 32,7
Tudi <10 36 22.8 Hoi benzen| 22 0 0,42 £ 0,083
nghé |Tir 10-19 67 42.4 *: Danh gia theo QCVN 03:2019/BYT.
(n@am) | oo 55 34,8 - Thyc trang nhiém benzene nghé nghiép cla
Thidu can 7 44 NI:E) tai KrjoAXan.gxdau X. . -
(BkM/ImZ) Binh thuong 100 63.3 Bang 3 Ti Ié nhiém benzene ngl:ne ngfhlep
9 Thira can-béo phi 51 323 Chi s6 acid t,t muconic niéu | Tan so | Ti lé (%)
. A » Binh thuwdng
. |Nhan vién bao . 146 92,4
Ng:g quan xang dau 135 85,4 (< 0~,5 a/g creatlnlne)‘
nghié ; i A i
9P L aixe, phuxe bdn | 23 14.6 Nhiem benzene nghé nghiep |, | ;¢
(= 0,5 g/g creatinine)
3.2. Mot sb6 yéu té méi trwong lién quan dén Téng 158 100
nhiem benzene nghé nghi¢p Bang 3 cho thay, c6 12/158 NLD (7,6%) duoc

Bang 2 cho thay, ndng dé trung binh hoi xdng  xac dinh nhiém benzene nghé nghiép (néng do6
trong modi trwong lao dong khu vwc bén bé 13 acid t,t muconic niéu 2 0,5 g/g creatinine).
1.016,0 £ 32,7’mg/m3 va 22/22 mau quan trdc déu  3.3. Méi lién quan gitra nhiém benzene nghé
vuot tiéu chuan vé sinh lao dong (300 mg/m®).  nghiép vé&i mot so yeu to lién quan
Bang 4. Méi lién quan giira nhiém benzene nghé nghiép v&i moét s6 dic diém cta NLD

L . | Nhiém benzene nghé nghiép
Pac diem Tong - - o] OR (CI95%)
C6 (n, %) Khong (n, %)
- < 30 tudi 42 | 2(48) 40 (95,2) 1,0
zj]hgf;‘;g;' 30-39 tudi 72 | 6(83) 2(91,7) 10,485 1,94 (0,37-10,07)
> 40 tudi 48 | 4(8,3) 4917) |0,681*| 1,82(0,32-10,47)
o <10 nam 36 | 1(28) 5(97,2) 1,0
(Tn“‘i' ?Sgg)e T 10-19 nam 67 | 6(9,0) 1(91,0)  |0,417* 3,44 (0,40-25,75)
> 20 nam 55 | 5(9,1) 0(90,9)  |0,397*| 3,50 (0,39-31,28)
Chu;c danh B&o quan xang c‘iéu 135 9(5,9) 126 (94,1) 0385 210 (0,52-842)
nghé (n = 158) |Lai xe, phuxe bdn | 23 | 3(17,4) 20 (82,6) ’ T
*: Fisher’s exact.

Bang 4 cho théy ti 1& bi nhiém benzene nghé nghiép c6 xu hwéng ting 1én theo nhém tudi, song khac
biét gitra cac nhom tudi khdng cé y nghia (p > 0,05). NLD c6 tudi nghé cang cao thi ti 1& nhiém benzene
nghé nghiép cang ting, nhwng khac biét khdng cé y nghia théng ké (p > 0,05). Nhirng ngudi l&i xe, phu xe
c6 ti 1& nhiém benzene nghé nghiép (17,4%) cao hon so v&i NLD 1a nhan vién bao quan xang dau (5,9%),
khac biét khong cé y nghia théng ké (p > 0,05).

Két qua bang 5 thay, ti 1& nhiém benzene nghé nghiép & NLD khéng s dung khéu trang (19,2%)
cao hon NLD cé st dung khau trang (5,3%), khac biét v&i OR = 4,25, p < 0,05; & NLD deo khau trang
than hoat tinh (5,1%) thap hon so véi NLD khéng str dung khau trang (19,2%), khac biét véi OR = 0,23,
p < 0,05; NLD thwdrng xuyén st dung khau trang (5,0%) th&p hon so véi NLD khéng st dung khau trang
(19,2%), khac biét véi OR = 0,22, p < 0,05.
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Bang 5. Méi lién quan giira nhiém benzene nghé nghiép véi viéc str dung trang bi bao hé lao déng

L ) . Nhiém benzene nghé nghiép
Bao ho lao d T ' OR (CI95%

=R LS °"9 6 (%) Khéng (%) o (C195%)
S dung  |Khéng 26 5(19,2) 21 (80,8)
khau trang 0,029 | 0,23 (0,07-0,81)
(n=158) |Cb 132 7 (5,3) 125 (94,7)
Loai khdu |Khong str dung 26 5(19,2) 21 (80,8) 1,0
trang Y té 54 3 (5,6) 51(94,4) | 0,105* | 0,25 (0,05-1,13)
(n=158) |Than hoat tinh 78 4 (5,1) 74 (94,9) 0,041* | 0,23 (0,06-0,92)
Thoi gian | Khong st dung 26 5(19,2) 21 (80,8) 1,0
st dung |t st dung (< 4 gio) | 11 1(9,1) 10(90,9) | 0,646* | 0,42 (0,04-4,09)
khau trang ) 5
(n = 158) (T>hj‘;?§)xuye” 121 6 (5,0) 115(95,0) | 0,026* | 0,22 (0,06-0,78)

(*) Fisher’s exact

4. BAN LUAN Ngoai ra, viéc cai thién chat lwong xang dau

4.1. B6i twong nghién ciru

Két qua nghién clru thay 100% NLD 1a nam gidi,
phan anh d&c thu lao déng nganh xdng dau trong
quan do6i voi cac cong viéc doi hoi thé luc, thwdng
xuyén lam viéc trong diéu kién ndng néng va tiép
xUc v&i nhirvng yéu td nguy co véi sirc khde nhuw
hoi xang dau, d&c biét 13 benzen.

Tubi doi va tudi nghé 1a cac yéu td quan trong
khi danh gia phoi nhiém nghé nghiép, vi thoi gian
lam viéc cang dai thi nguy co anh hwéng ctia cac
yéu t6 doc hai cang tang [9]. Dbi twong nghién ciru
cht yéu la nhan vién bdo quén xang dau, trong khi
nhém lai xe va phu xe bdn chiém ti 1& thap hon,
phi hop véi thuc té hoat dong tai cac kho xang
dau quan ddi, noi cdng viéc bao quan chiém sb
lwgng lao déng I&n hon so v&i van chuyén. Ngoai
ra, chi s6 khdi co thé (BMI) bat thworng c6 thé anh
hwdng dén sirc khde va kha nang lao dong cua
nguoi tiép xtc véi cac yéu td ddc hai nhw xang dau
va benzene [1].

4.2 Mot s6 yéu té6 moi trwong lien quan dén
nhiém benzene nghé nghiép

Két qua quan trac cho thdy 22/22 mau hoi xang
trong méi trwdng lao déng déu vuwot tiéu chuan
vé sinh lao déng, v&i nbng dé trung binh 1016,0 +
32,7 mg/m?®. Day la mirc ndbng d6 cao dang lwu y vi
xang dau chira nhiéu dung méi doc hai, trong d6 cé
benzene [3]. Ngworc lai, khdng cd mau hoi benzene
nao vuot tiéu chun cho phép; néng do trung binh la
0,42 + 0,083 mg/m?, thdp hon so véi nghién ctru clia
Lé Thanh Trung va cong sw (2015) [5] tai Thanh phd
Hb6 Chi Minh (0,73 mg/m?). Sw khac biét co thé do
d&c diém hoat dong clia co' s& nghién ctvu chi yéu
la cAp phat xang cho xe bdn, trong khi cac tram ban
I& x&ng dau c6 lwong hoi xang phat tan nhiéu hon.
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va quy dinh gidam ham lwgng benzene trong xang
ciling gép phan lam gidm néng d6 benzene trong
moi trwong lao dong. Tuy ndng dé quan tréc & don
vi nay thap hon gi¢i han cho phép theo quy chuan
Viét Nam (5 mg/m?) [8], nhwng van cao hon tiéu
chuén cla Vién Stc khde va An toan lao déng
quéc gia Hoa Ky (0,32 mg/m?) [9].

4.3 Thyce trang nhiém benzene nghé nghiép

Til& nhiém benzene nghé nghiép & NLD trong
nghién ctru nay 1a 7,6%; thap hon so véi nghién
clru cia Roma Hein [6] (sw phoi nhiém cia NLD
tai cac tram xang & Rangoon, Myanmar nam
2009 khoang 26%) va Lé Thanh Trung [5] (thwc
trang tham nhiém benzene nghé nghiép & NLD
tai Coéng ti ban I8 xang dau Thanh phd H6 Chi
Minh khodng 10,3%). Sw khac biét nay cé thé
lién quan dén viéc cai thién chat lwgng xang dau,
dac biét la quy dinh gidm ham lwgng benzene
trong xang (t6i da 2,5% thé tich tai Viét Nam)
[10] va sw chld dong tang cwdng giam sat an
toan vé sinh lao déng trong cac don vi quan déi.
Tuy nhién, viéc xac dinh co t&i 7,6% NLD nhiém
benzene nghé nghiép van la van dé dang quan
tam, do benzene la dung méi hiru co rat doc hai,
thudc nhém céc chat c6 yéu cau nghiém ngat vé
an toan vé sinh lao déng [8].

Két qua nghién ctru ciing cho thay, du ndng d6
hoi benzene trong mdi trwd'ng lao ddng khong vuot
tiéu chuan cho phép, nhung ti 1& nhim benzene &
NLD van chiém tilé cao. Diéu do c6 thé do benzene
la mot doc chat dwoc tich Iy 1au dai trong co thé
(tang va céc t6 chirc giau m&) va chi dwoc dao thai
rat cham, trong thoi gian dai. Ngoai ra, ciing can
phai xem xét lai gi&i han cho phép néng dé hoi
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benzene trong moi trvdng lao dong tai Viet Nam da
thyee sy phu hgp chua.

4.4 Méi lien quan giiba nhiém benzene nghé
nghiép v&i mét sé yéu té lién quan

Két qua nghién clru cho thay ti 1& nhiém
benzene nghé nghiép c6 xu hwéng tang theo tudi
doi va tudi nghé, tuy nhién sw khac biét chwa cé y
nghia théng ké (p > 0,05). Didu nay cé thé do mirc
phoi nhiém benzene cia NLD trong méi truwéng
lao doéng twong dbéi thap hodc chiu anh hwéng bdi
nhiéu yéu t6 khac, nhu mic d6 tiép xic va st
dung phwong tién bao ho lao dong. Két qua nay
twong dong véi nghién ciu cta Lé Thanh Trung
va cdng s [5].

Ti I& nhiém benzene nghé nghiép & NLD 13 lai
xe va phu xe (17,4%) cao hon so v&@i nhém nhan
vién bao quan xang dau (5,9%), nhwng khac biét
khoéng cé y nghia (p > 0,05). Diéu nay c6 thé lién
quan dén c& mau nhd & nhém lai xe/phu xe va
viéc quan trdc moéi trwong lao ddng chi yéu thuc
hién tai khu vwc bdn bé, trong khi méi trudng
trong xe bdn chwa danh gia day dd. Day la mot
diéu dang lwu y cho nhirng nghién ctu va lan
quan trdc méi trwong lao déng tai cac kho xang
dau sau nay.

Nguwoc lai, nghién ctru cling cho thdy st dung
khau trang (nh4t 1a khau trang than hoat tinh) va
st dung khau trang thwéng xuyén cé lién quan dén
giam ti 1& nhiém benzene nghé nghiép & NLD so
v&i nhém khéng st dung khau trang, khac biét voi
p < 0,05. Két qua nay twong dwong nghién ctru
cla Tanasorn va cong sy tai Bangkok, Thai Lan
[11]. Piéu nay cho thay co thé nhiém hoi benzene
cht yéu qua dwdng hd hap va vai trd cha khau
trang, d&c biét 1a khau trang than hoat tinh trong
viéc ngan chan sy xam nhiém hoi benzene vao co
thé con nguoi.

5. KET LUAN

Nghién clru cat ngang 158 nguwoi lao dong
lam viéc tai khu vuwc bdn bé clia moét kho xang
dau quan déi vé thyc trang nhiém benzene nghé
nghiép, thdy ti 1& nhiém benzene nghé nghiép
cta dbéi twong nghién ctu la 7,6%. Céac yéu té
lién quan dén nhiém benzene nghé nghiép & dbi
twong nghién ctru la tinh trang cé hay khéng s
dung khau trang, loai khu trang va thoi gian st
dung khau trang. Cu thé, ti 1& nhiém benzene &
nhitng nguwdi khong s dung khdu trang cao
hon so v&i nhirng nguwdi cé st dung khau trang
(OR = 0,23; p < 0,05); ti 1&6 nguoi str dung khau
trang than hoat tinh thAp hon so v&i nhém khéng
str dung khau trang (OR = 0,23; p < 0,05); ti Ié
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ngudi st dung khdu trang thuwdng xuyén (> 4

tiéng/ngay) thap hon so vé&i nhém khéng s dung

khau trang (OR = 0,22; p < 0,05).
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