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ABSTRACT

Exposure to chromium in the workplace can lead to severe health consequences, including skin
diseases, respiratory problems.

Objective: to assess the current status of chromium exposure and some health effects in cement
industry workers.

Subject and method: This cross-sectional study, conducted from 2022 to 2023, involved 255
workers exposed to chromium (Cr) in the workplace at three cement plants.

Results: The proportion of workers exposed to chromium (VI) > 50 pug/m3 accounted for 20%
and urinary chromium > 25 ng/L accounted for 17.3%.The prevalence of skin diseases and
restrictive ventilatory disorders among cement workers was 12.2% and 23.1%, respectively.
The prevalence of ear, nose, and throat symptoms among workers exposed to chromium dust
was relatively high at 35.7%. The median urinary chromium concentration in the
dermatological group was 14.12 pg/L. The group of workers with dermatological diseases had
a urinary chromium concentration difference of > 25 pg/L that was 3.18 times higher than that
of the group without dermatological diseases, with 95% CI of 1.40-7.25%. Not yet relationship
was found between urinary chromium and ventilation disorders-ear-nose and restrictive
ventilatory disorder diseases.

Conclusion: There is a strong association between urinary chromium levels and the risk of
developing dermatological diseases.
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TOM TAT
Tiép xtc voi crom trong moi tnrorng lam viéc c6 thé gay ra nhiéu tac hai nghiém trong dbi véi
strc khoe, bao gom céc bénh vé da, ho hép.

Muc tiéu: Mo ta thuc trang tiép xtc v6i crom va mot sé anh hudng sirc khoe ¢ nguoi lao dong
nganh san xuat xi mang.

Poi twgng va phlr(mg phap Nghién ctru mé ta cit ngang dugc thyc hién tir nam 2022 dén nim
2023 trén tong sd 255 ngum lao dong & nhém co tiép xuc voi crom (Cr) trong moi truong lao
dong (MTLD) cua 3 nha may xi mang.

Két qua: Ty 1¢ nguoi lao dong (NLD) tiép xtic véi crom (VI) > 50 pg/m3 chiém 20% va crom
ni¢u > 25 pg/L chiém 17,3%. Ty 1¢ mac bénh da liéu va 101 loan thong khi han ché ¢ cong nhan
san xuét xi mang lan luot 1 12,2% va 23,1%. Ty 1€ mac triéu ching tai mii hong cua nhom
nguorl lao dong phoi nhiém véi bui crom twong ddi cao chiém 35,7%. Nong dd crom ni¢u trung
vi cua nhom bénh da heu la 14,12 ug/L Nhom NLD ¢6 bénh da liéu ¢6 s6 chénh nong d6 crom
niéu > 25 pg/L cao gap 3,18 lan so v6i nhom khong 6 bénh da liu véi 95% CI tir 1,40-7,25%.

Chua tim thiy méi lién quan giita crom niéu va rdi loan thong khi, bénh tai miii hong.

Két luan: C6 mdi lién quan chit ch@ giita crom niéu va nguy co mic bénh da lidu

Tir khoa: Xi mang, tiép xuc crom, triéu ching miii hong, ho hép, da.

1. PAT VAN PE

Cr (VI) va céac hop chat ctia n6, mot trong nhing trang
thai hoa tri on dinh nhat cua Cr, dugc Co quan Nghién
ctru Ung thu Qudc té (IARC) (1990) xéc dinh la “chat
gy ung thu & nguoi Nhom I, Mot s6 lugng 16n ngum
lao dong & nhiéu nganh nghé khac nhau, trong d6 ¢6 san
xudt xi mang da ché bién hoic str dung Cr hodc céc hop
chat, nguoi lao dong bi phoi nhiém qua muc véi muc
Cr (VI) chi1 yéu qua duong ho hap. Ngudoi lao dong tlep
xuc voi Cr (VI) dugc thiy trong nhiéu nganh san xuat
nhu san xuat xi ma, ma dién, thudc da, in, han thep gi,
luyén thép, xay dung va san xuat xi mang. Hit tho nong
do Cr (VI) cao c6 thé dan dén kich ung duong ho hap,
loét miii, s6 mili va cac van d& vé ho hip khac nhau gobm
ho, khé tho hodc tho kho khe va nguy co mac bénh bénh
viém loét da tiép xuc nghe nghi¢p do Cr néu tlep xuc
lau dai [1] khao sat trén cong nhan tiép xtc vi vat ligu
xay du’ng trong cong tnrong ¢ Burkina Faso co ti 1¢ mic
bénh viém da tlep XUc Xi mang la 12% bao gom 8,7%
viém da tiép xtic kich ung va 3,3% viém da tlep xuc di
ung [2]. Khao sat trén cong nhan trong nha may xi mang

*Tac gia lién h¢

¢ Ai Cap thi ty 1¢ mac bénh da chiém 22,7% va ty 1¢
méc bénh miii hong chiém 22,7% [3]. Tuy nhién, & Viét
Nam, cac nghlen ctru chi tiét vé muc d6 anh huong cua
Cr (VI) dbi voi sue khoe nguoi lao dong trong cac nha
méy san xuat xi mang con han ché. Viéc nay dan dén
su thiéu hut trong cong tac bao vé sirc khoe va an toan
cho nguoi lao dong. Do do, nghlen clru nay tién hanh
voi muc tiéu: Thuc trang tlep xuc voi crom va mot so
anh hu"ang sirc khoe ¢ nguoi lao dong nganh san xudt
xi mang la can thiét,

2.POITUQNG VA PHUONG PHAPNGHIEN CUU
2.1. Pia diém va thoi gian nghién ciru

Nghién ctru tién hanh tai nha may san Xuét xi mang o
khu vye Tay Nam; 2 tram nghlen xi mang tai vang ven
TP. H6 Chi Minh va tinh lan cén tir thang 8/2022 dén
thang 12/2023

2.2. Poi twgng nghién ciru
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NLDP tryc tiép 1am viéc tai cac co so san xuét xi ma‘mg
tai cac by phéan: Xi mang, Clinker, nguyen li€u, quan ly
chat lugng, bao tri, kho c6 tiép xtic véi Cr (VI) trong
MTLD.

2.3. Phwong phap nghién ciru
+ Thiét ké nghién ciru: Dich t& hoc cit ngang mo ta
+ C& mau theo cong thirc:

2 ,*xp(-p)

a

Trong do6:

p: Ty 1€ udc lugng

72, ., - Mtc do tin cdy mong mudn 95%, Z=1,96

d: Sai sb bién co thé duoc tinh 13 sai léch mong muén
5%.

p: Ty 1€ cong nhan tiép xuc véi xi mang mic cac bénh
ngoai da c6 nong dd crom trong niéu>25pg/L1a17,2%
theo Chiou- Jong Chen va cong su (2008) [4]. Tu do, c&
mau tdi thiéu can c6 la 219 mau, thue té ching toi khao
sat duoc: 232 mau moi truong va 255 lao dong.

2.4. K§ thuit chon miu

Chon thuan tién cac cong ty sau d6 chon dbi tuong
nghién ciru bang phuo*ng phap lay mau ngau nhién don
dya trén danh sach ngudi lao dong tai cac cong doan san
xuét theo tiéu chi chon mau.

2.5. K¥ thuét thu thip thong tin

Do moi truong lao dong: Liy mau va phan tich Cr (V1)
theo NIOSH 7600:1994.

Kham lam sang chuyen khoa da liéu, tai mii hong:
Kham strc khoe nguoi lao dong da duoc BO Y t€ quy
dinh tai Thong tu s6 14/2013/TT-BYT ngay 06 thang
05 nam 2013 BYT va kham bénh viém loét da tiép xtic
nghé nghiép do Crom (theo phu luc 26 cua Thong tu
15:2016/TT-BYT).

Do chtc ning ho hip, 1dy mau va xét nghiém crom
niéu theo thuong quy k§ thuét - sirc khoe nghé nghiép
va moi trudng.

2.6. thrng phap phan tich sb lidu

Phan tich s6 li¢u trén phan mém R software phlen ban
4.3.3; danh gia két qué thu duge thong qua gia tri trung
binh va d6 léch chuan, trung vi va khoang tir phan vi
(IQR) udce luong khoang tin cdy 95% (CI 95%); danh
gid nguy co mac bénh thong qua phén tich ty s0 OR;
kiém dinh théng ké giita cap s liéu bang T-test va
Mann-Whitney.

2.7. Pao dirc trong nghién ciru

Viéc nghlen ctru chi phuc vu cho cong tac cham soc suc
khde, cac thong tin cia ddi tuorng nghién ctru duge glu'
bi mat va qua trinh nghlen ctru khong gay ton hai téi strc
khoe ddi twong nghién ctru.
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3.KET QUA
3.1. Mirc d¢ tiép xiic crom (VI) trong MTLD
Bang 1. Két qua Cr (VI) trong MTLD

A 3 S6 Ty 18

Nong d¢ Cr (VI) (ng/m?) lwgng (%)

Trung binh + d6 1&ch chuin 20,75 + 28,56
(min-max) (0—125,04)

Lao dong phoi nhiém < 50 pg/m® | 204 80,0

Lao dong phoi nhiém > 50 pg/m* | 51 20,0

Lao dong trong nha may xi méng phoi nhiém véi Cr
(VI) trung binh 1a 20,75 pg/m’, s6 luong lao dong phoi
nhiém v6i Cr (VI) 16n hon tiéu chuan cho phép (50 ng/

m®) chiém 20%. Gia tri phoi nhiém Cr (VI) tir glO’l han
phat hién dén 125,04 ug/m c6 su khac biét 1on muc do
phoi nhiém cta ngu(n lao dong.

3.2. Pic diém dbi twong nghién ciru
Bang 2. Pic diém nguoi lao dong
tham gia nghién ctru (n=255)

o ez S6 Tilé
Dac diém lugng (%)
Nam 249 97,7
Gidi
Nir 6 2.4
Tudi* 39.5+62
Tur 18- 29 11 43
Tur 30- 39 132 51,8
Nhom tudi
Tir 40 tré 1én 112 43,9
Tudi nghé* 6,6 + 3,8
X <5 nam 85 33,3
Nhom tuoi
nghé
> 5 nim 170 67,7

* Trung binh + dg léch chudn

Phan lon d6i twong nghién ctru la nam, chlem 97,7%,
nhom tu01 co ty 1€ cao nhat 1a tir 30-39 tudi (51,8%),
tiép dén la nhom tur 40 tudi tro 1én (43 9%). Tudi nghe
trung binh cua dbi | tuong la 6,6 + 3,8 nam, trong do tudi
nghé > 5 nam chiém da s v6i 67 7%
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3.3. Mirc d9 tham nhiém crom ciia nguoi lao dong
Bing 3. Két qua crom ni¢u ciia nguoi lao dong

Lo S6 Ty 18

Chi tiéu lugng (%)
Binh thuong

(<25 ng/L) 211 82,7

Nong d¢ crom vuot

Cl:gm tiéu chuan cho phep 44 17,3
et (225 pg/L)
Trung binh£d6 |1 534 13 56
Iéch chuan ( 0’ 33,58 1’7)
(min-max) ’ ’

Ty 18 ngudi co ndng dg crom ni¢u vuot qua tiéu chuan
la kha cao la 17,3%. Nong do crom ni¢u trung binh cua
tat ca cac mau la 10,53 pg/L. Gia tri nho nhat ctia ndng
do crom ni¢uy la 0, 33 ng/L va gla tri 16n nhat la 58,17
ng/L, cho thay su khac biét 16n giita cac mau.

3.4. Két qua kham lam sang
Bang 4. Ty 1é mic cic bénh va crom niéu (n=255)

<. 3% Crom niéu ) Tilé
Dac diém (ng/L)* | lugng | (%)
A .x 14,12
Bénh da liéu (3.9 4_’33’37) 31 12,2
k~L0é:[ da 6 2.4
¢ ngon tay
Viém da
long ban tay ? 3,5
Viém da 1o 43
mu ban tay
Viém da ngon tay 5 2,0

<. 4% Crom niéu S6 Ti 1€
D3c diem (ng/L)* | lwgng | (%)
Bénh 2,70
tai mii hong | (1,10-17,56) | 21 | 337
Viém miii hong 69 27,1
Veo vich 23 | 90
ngan mui
Viém dng tai 10 3.9
Thung nhi 6 2,4
Roi loan thong 10,41
khi han ché | (1,90-22,37) | > | 231

* Trung vi (khodng bach phdn vi thir 25 va 75)

Két qua kham 1am sang trén 255 d6i tuong thay ty 1€
bénh da & NLD lam viéc tai nha may ché bién xi ming
14 12,2% c6 mtrc crom ni€u trung vi 14,12 pg/L. Trong
d6 chiém ty 1¢ cao nhat 1a viém da mu tay (4 3%), viém
da long ban tay (3, 5%) loét da k& tay va viém da ngon
tay lan luot 1a 2,4% va 2,0%.

Ty 1é méc triéu chung tai miii hong cua nhom NLD phcn
nhidm véi bui xi mang twong dbi cao chiém 35 7% c6
muc crom ni¢u trung vi 2,7 pg/L. Trong d6 chu yéu la
tinh trang viém miii hong (27,1%), tiép dén 1a veo vach
ngan mii (9,0%), viém oOng tai 3,9% va 2,4% truong
hop ngum lao dong bi thung nhi. Ty 1€ nguoi lao dong
bi rdi loan théng khi han ché dwoc ghi nhan chiém
23,1% c6 muc crom ni€u trung vi 10,41 pug/L.

Bang 5. Méi lién quan giira crom ni¢u va nhém bénh ¢ nguoi lao dong (n=255)

Pic diém Co Khéng | Giatrip OR KTC 95%
Bénh da liéu n=31 n=224
>25 ng/L 11 33
0,009 3,18 1,40 - 7,25
<25 pg/L 20 191
Roi loan thong khi han ché n=59 n=196
>25 pg/L 13 31
0,325 1,50 0,73 - 3,11
<25 pg/L 46 165
Bénh tai miii hong n=83 n=172
>25 pg/L 17 27
0,838 1,17 0,60 — 2,28
<25 pg/L 74 137

Nhém NLD ¢6 bénh da lidu co s6 chénh ndng d6 crom
ni¢u > 25 pg/L cao gap 3,18 1an so voi nhom khong co
bénh da liéu véi 95% CI trr 1,40-7,25%; su khac biét
nay co y nghia thong ké véi p <0,05.

Nhom NLD ¢6 méc bénh tai miii hong ¢ s6 chénh nong
dd crom ni€u = 25 pg/L cao gap 1,17 lan so voi nhom
khong méc bénh tai mii hong, tuy nhién sy khac biét
nay khong c6 y nghia thong ké véi 95% CI tir 0,60 dén
2,28.
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Nhom NLD ¢ ndng do crom ni¢u > 25 pg/L c6 sb
chénh suy glam CNHH cao gip 1,5 lan so v6i nhom
khong co nong dd crom niu < 25 pg/L, tuy nhién sy
khac bi€t nay khong c6 y nghia thong ké voi 95% CI tir
0,73 dén 3,11.

4. BAN LUAN

Qua khéo sat dic diém NLD trong nha méy san xuét xi
mang, ti 1€ lao dong nam tlep xtic voi Cr trong bui xi
mang tai cac bd phan san xuat la chu yéu. Po tudi lao
dong dudi 39 tudi va tudi nghé trén 5 nam chiém ti 1¢ da
s0. Ty 1€ bénh da chung ghi nhan duoc ¢ ngu’m lao dong
1a 12,2%, trong d6 chiém ty 1¢ cao nhat 1a viém da mu
tay (4 3%), viém da long ban tay (3, 5%) loét da ke tay
vaviém dangon tay lan luotla2,4% va 2,0%. Dugc biet
cac bénh vé da bao gom viém da tiép xtic kich tmg va
di tmg 13 céc bénh da pho blen 0 cong nhan xi mang va
bé tong vi d6 kiém manh va nong do Cr (VI) cao trong
cac san pham xi mang[S][6] Ket qua khao sat ty 1€ mac
bénh da liéu & cac cong nhan tiép xtc véi Cr trong bui
xi mang cua nghién clru cuia chung toi tuong tu voi cac
nghlen ctru trude, cu thé nhu trong nghién ciru cia tac
gia Issoul Konate va cong sy (2020) khao sat tinh trang
mdc bénh vé da & cong nhan trong cong viée xay dung
co tlep xtic xi mang ¢ Burkina Faso, khu vuc Tay Phi
cho thiy ty 1é mac bénh da lidu 1a 12% trong 300 doi
tuong duogc khao sat; trong d6 8,7% 1a viém da tiép xuc
kich u‘ng va 3,3% la viém da tiép xtc di ung [2]. Khi
lam viéce, ngum lao dong tuan thu cac trang bi bao ho
lao dong c4 nhan gom: Khau trang loai N99 tai b phan
xi mang va clinker, N95 dbi voi cac bo phan khéc; giay,
kinh, nén va quan 4o bao ho loai day va dai tay. Nguoi
lao dong str dung gang tay bao ho khong duoc bét budc
va chu y€u tu trang bi loai gang tay vai. Két qua nghlen
ctru cho thay, mot ty 1€ dang ké cong nhan lam viéc
trong moi truong nay | mic cac bénh da liéu khac nhau.
Théng ké cho thay, nong d6 crom trong nudc tiéu cua
nhoém coéng nhén mac bénh da lidu cao hon dang ké so
v6i nhom khong mic bénh, vOi murc y nghia thong kép
<0,05. Diéu nay chung t6 moi lién h¢ chat ché gitra viéc
tiép xuc v6i crom va nguy co mic cac bénh vé da, . Nguy
co nay cang g1a tang khi thoi g1an tiép xtic va nong do
crom trong moi trudng lam viéc tang l1én. Do do, viéc
nang cao nhan thtic vé tac hai cua crom hexavalent,
hoan thién hé thdng bao ho lao dong, dic biét 1a viéc
cung cap day du gang tay bao ho cho cong nhan, gidm
sat suc khde dinh ky va thuc hién céac bién phap k¥ thuat
dé g1am thleu bui xi mang trong moi truong lam viéc la
v clng can thlet dé bao vé strc khoe va nang cao chat
luong cudc song cho ngudi lao dong trong nganh san
xuat xi mang.

Ngoai ra, viée tiép xuc v6i Cr (VI) oxide con ¢6 thé dan
dén kich ung dudng hd hap, loét miii, sO miii va cac van
dé vé ho hap khac nhau, bao gdm ho kho tho hodc thd
kho khe. K€t qua cua chung toi cling ghi nhan ¢6 35,7%
nguoi lao dong tlep xuc voi Cr trong MTLD c6 cac
bénh 1y vé tai miii hong, trong d6 cao nhét 1 bénh viém
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miii hong (chlem 27,1%). Hon nita két qua cho thay su
khac bi€t c6 y nghia thong ké glua hai nhém ¢6 r6i loan
thong khi han ché va khong r0i loan théng khi han ché
v6i nong do crom ni¢u véi p < 0,05. Mirc crom nig¢u
cao ¢ nhiimg ngudi bi bénh da lidu va r01 loan thong khi
han ché cho thay crom c6 thé 1a mot yeu t6 nguy co gay
ra cac bénh nay. Cr (VI) oxide va cac hop chat ctia n6
¢6 lién quan dén bénh vé duong ho hap di dugc ching
minh qua nhiéu nghién ciru. Mot nghién ciru doan hé
tién ciru theo doi tir ndm 2010-2017 da dwoc thuc hién
trén 515 cong nhan. O nhém cong nhan co phoi nhiém
cao voi nong do Cr (VI) trong MTLD ¢6 mirc g1am
trung binh 9,48 (4,16-14,87) % voi chi s6 FVC, giam
8,63 (3,49-13,97)% voi chi sO FVEL. Nhung phat hién
nay cho thay rang viéc tlep xuc nhiéu véi Cr trong thoi
gian ngan c6 lién quan dén suy giam thong khi tac
nghén va viéc tlep xuc 1au dai con din dén suy giam
thong khi han ché. Nghién ctru gop trén 14 nghién ctru
trén ddi tuong cong nhan tlep xuc voi Cr (VI) trong
MTLD da dugc tr1en khai nham khao sat cac thong s6
vé chirc niang phoi gdbm FVC, FVEL. O tét ca cac nghién
ctru, c6 sy khac biét dang ké giita chirc ning ph01 o
nhoém bénh va nhom do6i chtrng (p<0 001). Phoi nhlem
nghé nghiép véi Cr (VI) ¢ thé gay ra bénh phdi tic
nghen man tinh (COPD) [7]. Nghié€n ctru cua chung t0i,
cung vai nhiéu nghién ctru trén thé gioi, da cung cap
bang chu’ng thuyet phuc vé& mbi lién hé chit ch& giira
viéc tiép xuc voi Cr (VI) ddc biét trong moi truong lam
viéc nhu nha may san Xudt xi mang, voi nguy co mic
cac bénh ly ve da va duong ho hap Cr (VI) voi tinh oxy
héa manh, xam nhap vao co thé qua dudng ho hap va
da, gy t6n thuong té bao, kich thich phan Umg viém va
lam suy glarn chuc nang cua cac co quan. Dé bao vé sirc
khée cua cong nhan va giam thiéu tic dong cua Cr (VI)
chung ta can c6 nhitng bién phap toan dién. Ngoai viéc
thue hién kham strc khoe dinh ky va do chirc nang ho
hép, can tang cuong giam sat sinh hoc dé danh gia murc
do tiép xtic voi Cr (V1) qua viéc do ndng do crom trong
nuée tiéu. Bong thoi, cac doanh nghiép, can dau tu vao
viéc cai thién diéu kién lam viéc, nhu lap dat hé thong
thong gio hiéu qua, su dung thiét bi bao hd cé nhan
phu hop, va ap dung cac cong nghe san xuat sach hon
dé giam thiéu Iuong Cr thai ra moéi truong Vi¢c nang
cao nhén thirc vé nguy hai ctia Cr va tim quan trong
cua viéc bao v¢ strc khoe cho cong nhén 13 vo cung can
thiét. Bang cach phdi hop gitra cac co quan quan ly,
doanh nghi¢p va ngudi lao dong, chung ta co thé giam
thleu dang ké nguy co mic bénh nghé nghlep lién quan
dén Cr va xay dung mot moi tnrong lam vi€c an toan,
lanh manh. Két qua nghién ctru ctia chung t6i cho théy,
mot ty 1€ dang ke cong nhén lam vic trong moi truong
tlep xtc véi Cr méc cic bénh da lidu nhu viém da ti€p
xuc, viém da di ung, va cac bénh ly vé duong ho hap
nhu viém miii di Gng, viém phé quan man tinh. Thém
vao do, chung t0i da phat hién moi lién hé thong kécoy
nghia gitta muc d¢ Cr trong nudc tleu va muc do
nghiém trong cua cac bénh ly nay. Diéu nay cho thay,
liu lugng va thoi gian tlep xtc voi Cr 1a nhitng yeu to
quan trong anh huéng dén nguy co mic bénh.
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5. KET LUAN

Nong d6 Cr (VD tiép xtc cia NLD trung binh 1a 20,74
ug/m?’, ty 1€ mau vuot tiéu chuan cho phép chiém 20%.
Mirc d9 tham nhiém Cr cta lao dong trong nha may xi
mang trung binh la 10,53 pg/L ty 1€ crom ni¢u > 25
ng/L chiém 187,3%. Crom niéu trung vi ciia nhom mic
bénh da lidu 14,12 pg/L, ty 1& bénh da lidu & lao dong
trong nha mdy xi mang chiém 12,2%. Nguy co mic
bénh da lidu tang 3,18 lan (KTC 95%: 1,40-7,25) khi
crom ni¢u > 25 pg/L Ty 1é rbi loan thong khi han ché
cua lao dong trong nha may xi méang la 23,1% vai crom
nicu trung vi 10,41 pg/L va bénh tai miii hong 1a35,7%
v6i crom nig¢u trung vila2,7 ng/L. Nghlen clru chua tim
thay mdi lién hé giita kha ning méc r6i loan thong khi
va bénh tai miii hong vi crom niéu cua lao dong trong
nha may xi mang.
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