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ABSTRACT

Background: Pure-tone audiometry is the fundamental and mandatory method for
diagnosing occupational noise-induced hearing loss; however, it is subjective and
depends on the cooperation of the examinee. Otoacoustic emission (OAE) testing is an
objective method that reflects the activity of outer hair cells in the organ of Corti and
has been widely applied in pediatric hearing screening. In the context of periodic health
examinations and occupational disease detection, which must be conducted on large
populations of workers within a limited timeframe, applying OAE as a rapid, objective, and
reliable screening toolis highly necessary.

Methods: A cross-sectional descriptive study was conducted on 322 workers at H1
Cement Company.

Results: The prevalence of hearing loss detected by pure-tone audiometry was 56.5%,
with noise-induced hearing loss accounting for 35.7%. Distortion product otoacoustic
emission (DPOAE) testing indicated 49.8% of ears as “Pass” and 50.2% as “Refer.”
Compared with pure-tone audiometry at 4000 Hz, DPOAE demonstrated a sensitivity of
90.4%, specificity of 87.9%, positive predictive value of 90.6%, and negative predictive
value of 87.6%.

Conclusions: OAE testing is an objective technique with high sensitivity and specificity
in detecting noise-induced hearing loss. It can be effectively applied in periodic hearing
screening for cement industry workers. Incorporating OAE testing into occupational
health examination protocols is recommended to enhance early detection efficiency.

Keywords: otoacoustic emission, DPOAE, pure-tone audiometry, hearing loss.

*Corresponding author
Email: dangthiquynhnam@gmail.com Phone: (+84) 886775466 Https://doi.org/10.52163/yhc.v66iCD21.3804

2 Crossrefd 29



H.L.Phuong et al./ Vietnam Journal of Community Medicine, Vol. 66, Special Issue 21, 29-34

INSTITUTE OF COMMUNITY HEALTH

NGHIEN CU'U AP DUNG KY THUAT DO AM OC TAI BE DANH GIA GIAM SU'C NGHE
CUA NGU'O'l LAO DPONG SAN XUAT XI MANG TIEP XUC VO'I TIENG ON TRONG
MOI TRU'O'NG LAO DONG

Dang Thi Quynh Nam, Ha Lan Phuong, Dinh Thi Thu Hong
Vién Strc khde nghé nghiép va méi truong-Sé 57, phé Lé Quy Bon, phudng Hai Ba Trung, thanh phé Ha Néi, Viét Nam

Ngay nhan bai: 01/10/2025
Ngay chinh sira: 04/10/2025; Ngay duyét dang: 18/11/2025

TOM TAT

Pat van dé: Do stc nghe don am (& phuong phap ca ban, bat budc trong chan doan diéc
nghé nghiép do ti€éng 6n, mang tinh ch quan va phu thudc vao su hgp tac clia ngudi dugc
do. Do am 6c tai la phuong phap khach quan, phan anh hoat dong cla té bao long ngoai
thudc ca quan Corti, da dugc ('ng dung rong rai trong sang loc khiém thinh & tré em. Trong
b6i canh kham sirc khde dinh ky va kham phat hién bénh nghé nghiép can thuc hién trén
s0 lugng Lon nguoi lao dong trong thadi gian han ché, viéc ap dung do &m 6c¢ tai nhu mot
cbng cu sang loc st'c nghe nhanh, khach quan va dang tin cay la hét sirc can thiét.

Muc tiéu: Xac dinh gia tri ctia ky thuat do 4m &c¢ tai dé€ danh gia giam sic nghe clia ngudi
lao d&ng san xuét xi mang ti€p xuc vdi ti€ng 6n trong moi trudng lao dong

Phuong phap: Nghién citu mé ta cat ngang trén 322 cong nhan tai cong ty san xuét xi
mang H1

Két qua: Ty & giam sic nghe theo do sirc nghe don m la 56,5%, trong do do tiéng 6n
chi€ém 35,7%. Do dm 6¢ tai méo cho thay 49,8% tai “Pass” va 50,2% “Refer”. Doi chi€u vdi
do strc nghe don dm tai 4000 Hz, do am &¢ tai méo c6 dd nhay 90,4%, d6 dac hiéu 87,9%,
gia tri tién lugng duaong 90,6% va gia tri tién lugng &m 87,6%.

K&t ludn - khuyén nghi: Do 4m 6&c tai la ky thuat khach quan, dé nhay va dac hiéu cao
trong phat hién gidm nghe do tiéng 6n, co thé ap dung trong sang loc sic nghe dinh ky cho
ngudi lao déng nganh xi mang. Can xem xét bé sung do 4m ¢ tai vao quy trinh kham bénh
nghé nghiép dé tang hiéu quéa phat hién sém.

T khéa: do am oc tai, DPOAE, do strc nghe don am, gidm sulc nghe.

1. PAT VAN PE

Do slrc nghe don am (PTA) la phuong phap co ban,
bat budc trong chan doan di€c nghé nghiép do tiéng
o6n theo quy dinh hién hanh [1,2]. Pay la ky thuat
chu quan, phu thudc nhiéu vao su hgp tac ctia doi
tugng, giup xac dinh ngudng nghe theo tirng dai tan
s6 qua ca dudng khi va dudng xuang. Trong sO céac
phuong phap khach quan, do &m 6c tai (OAE) dugc

*Tac gia lién hé

danh gia cao nho kha nang phan anh hoat déng clia
té bao l6ng ngoai, dé& thyc hién, nhanh chéng va
khach quan. Ky thuat nay da dugc ing dung réng rai
trong sang loc khiém thinh & tré em [4,5] va ching
minh gia tri & ngudi trudng thanh tiép xdc tiéng 6n
vGi d6 nhay va do dac hiéu cao [6]. Trong bdi canh
kham sirc khde nghé nghiép thuong ti€n hanh tai co
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sG lao dong vdi s6 lugng Lén cong nhan va thdi gian
han ché, viéc 4p dung do 4m 6c¢ tai c6 thé nang cao
hiéu qua sang loc thinh luc. Xuat phat tir d6, ching
t6i thuc hién nghién cru véi muc tiéu: “Xac dinh gia
tri clia ky thuat do am 8c tai dé danh gia giam suc
nghe cla ngudi lao dong san xuat xi mang ti€p xdc
vdi tiéng 6n trong moi trudng lao dong.”

2.POI TUQONG VA PHUONG PHAP NGHIEN CU'U

2.1 Dadi twong nghién ciru

NLD lam viéc tai céac vi tri/cdng viéc ti€p xuc vdi
tiéng on, c6 thoi gian lam viéc tr 1 ndm tr@ lén va ty
nguyén tham gia nghién cltu.

2.2. Pia diém va thdoi gian nghién cliru

Nghién cttu dugc thuc hién tai mot cong ty san xuét
xi mang (N1) & Nghé An tir thang 7/2023 dén thang
12/2023.

2.3 Thiét ké& nghién ctru: Nghién citu mé ta cat ngang.
2.4. C& mau nghién cttu

Ap dung cong thiic tinh trong nghién cttu gom 2 mau
doc lap, xac dinh sy khac biét gitra hai ty & [7], sU
dung phan mém tinh ¢c& mau cia WHO dé tinh c&
mau cho nghién cltu:

z: ., (p1x(1-p1)xp2(1-p2)
d2

n:

Trong do:

n: c& mau téi thidu.

Z(1-a/2): gia tri tir phan b6 chuén, dugc tinh dua trén
y nghia thong ké (véi a=0,05, Z(1- a/2)=1,96).

Dua trén két qua khao sat trude khi tién hanh nghién
cltu clia chung tbi trén 30 ngudi lao dong (60 tai)
dugc chon ngau nhién, thu dugc két qua: 34/60 tai
gidm nghe qua do thinh luc don am; 31/60 tai co két
qua "Refer" theo phuong do 4am 6c¢ tai méo tiéng., Tl
dé tinh dugc:

P1=0,57 (Ti l& gidam nghe theo phuong phap do sirc
nghe don am)

P2 = 0,52 (Ti l&é giam nghe theo phuong phap do am
oc tai)

d: murc sai s6 tuyét d6i chdp nhan = 0,08

Theo céng thirc trén c& mau tinh dudc 1a 298 ngudi.

Thuc té chiang t6i da thuc hién nghién clu trén 322
nguai lao dong.

2.5. Phuong phap chon mau

- Lap danh sach ngudi lao dong ti€p xuc vdi tiéng 6n
theo tirng phan xudng san xuat chinh tiép xuc vdi
tiéng 6n (nguyén liéu, bot liéu, clinker, xi mang)

- T&r danh sach nay, chon toan bd ngudi lao dong du
tiéu chuan, bao gom:

+ Ngudi lao déng lam viéc tai cac vi tri tiép xuc vdi
tiéng on tlr 4 nam trd én

+ Ngudi lao dong khéng c6 bénh ly tai ngoai va
tai gitra

+ Tu nguyén tham gia nghién clu.

2.6. Bién sd nghién ctiru

- Két qua do stc nghe don am:

+ Binh thudng: ngudng nghe < 25 dB & tat ca céc tan
so do.

+ Giam nghe: ngudng nghe > 25 dB tai it nhat moét
tan s6.

- Két qua do am Oc tai méo tiéng:

+Pass: d4p i’ng &m ¢ tai dattiéu chuén binh thudng.
+ Refer: khong dat tiéu chuén

-Do6 nhay, do dac hiéu, gia tri tién lugng duong, gia tri
tién lwvgng &m clia phuong phap do am 6¢ tai

2.7. Phuong phap thu thap thong tin

Po strc nghe dugc thuc hién trong budng cach am
bang may do sic nghe Inventis Harp Basic LT (Italy).
Po ngudng nghe dudng khi dugc thuc hién & cac tan
s6 500, 1000, 2000, 4000 va 8000 Hz; do ngudng
nghe dudng xuong dugc thuc hién & céac tan s 500,
1000, 2000 va 4000 Hz.

- Stic nghe binh thuong: khi ngudng nghe tai tat ca
céc dai tan do <= 25dB; giam sic nghe khi ngudng
nghe tai 1 tan sé do > 25dB.

Po am 6c¢ tai S dung may GSI Corti (My) do 4m 6¢
tai méo tiéng (DPOAE)

Ky thuat do thinh luc, do am &8¢ tai thuc hién theo
Thuong quy ky thuat Strc khde nghé nghiép va moi
trwong, ndm 2023 va dugc thue hién bdi cac can bd
chuyén mén cua khoa Kham bénh chuyén nganh -
Vién Strc khoe nghé nghiép va moi trudng.

2.8. Phuong phap xtr ly sé liéu

XU ly s6 liéu va phan tich bdng phan mém SPSS 22.
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3. KET QUA NGHIEN cUU

Bang 1. Dac diém ddi twong nghién ciru

Pac diém

Nam 96,9%

Gidi tinh
N 3,1%

Tudi d&i trung binh

46,4 + 8,76 (24 - 60
(nam) ( )

Tudi nghé trung

+ -
binh (n&m) 24,3+10,5 (4 - 42)

Ngudi lao dong clia cong ty da so la nam gidi, chiém
96,9%. Tubi ddi trung binh cua ngudi lao dong la
46,4; cong nhan tré nhat 24 tudi va lén tudi nhat la
60 tudi; tudi ngheé trung binh & 24,3 nam.

Bang 2. Phan b4 tinh trang sirc nghe clia ngudi lao
déng (n=322)

K&t qua do sirc nghe theo PTA SL %
Binh thudng 140 | 43,5
Giam nghe 182 | 56,5
, Giamnghedo | ;5 | 35

Dang giam tiéng on
nghe

Giam nghe khac 67 20,8
Téng 322 | 100

Trong tong s8 322 ngudi lao déng cé 182 ngudi
giam nghe céac dang khac nhau, chiém ti & 56,5%.
Trong do, 115 ngudi gidm nghe do tiéng 6n chiém
35,7%. 67 ngudi lao dong giam nghe cac dang khac,
chiém 20,8%.

Bang 3. Két qua do DPOAE (n = 644)

Két qua S lwgng (tai) Ty L& (%)
Pass 321 49,84
Refer 323 50,16
Téng 644 100

Trong s6 644 tai do &m 6¢ tai méo tiéng c6 49,84% cé
két qua Pass, 50,16% Refer.

Bang 3.11. D3i chiéu két qua do 4m &c¢ tai vGi két
qua do sirc nghe don am tai tan s 4000Hz (n = 644)

DPOAE
Pass Refer Tong
PTA
Binh 291 40 331
thuong
Giam nghe 30 283 313
Tong 321 323 644

Trong sd 331 tai nghe binh thudng qua do sirc nghe
dan 8m c6 291 tai do DPOAE c6 két qua Pass chiém
ti lé 87,92%

Trong s6 313 tai gidm nghe qua do si'c nghe don &m
c6 283 tai do DPOAE c6 két qua Refer, chiém ti L&
90,42%.

Pai chiéu két qua do am 6¢ tai méo vdi két qua do
strc nghe don &m tai tan s6 4000Hz, chung toi tinh
dd nhay, d6é dac hiéu, gia tri tién lugng duong va gia
tri tién luong am cua phuong phap do DPOAE theo
cac cong thirc sau:

- D6 nhay: Ty l& ngudi cé két qua duong tinh that trén
téng s6 ngudi thuc sy co bénh, cu thé la ty L& gilra s8
tai c6 két qua DPOAE Refer trén tong sé tai thuc sy
giam sic nghe.
TP
TP+FN

- Do dac hiéu: la ty & gilra sO c6 két qua &m tinh trén
téng s8 khdng bénh, cu thé laty lé gilra s6 tai cé két qua
DPOAE Pass trén tong s6 tai cé stic nghe binh thuong.

Po nhay =

TN
TN+FP

- Gia tri tién lwgng duong la ty & s6 ngudi co két qua
duong tinh va thuc su méc bénh chia cho téng sé
ngudi cé két qua duang tinh (bao gom ca duang tinh
that va duong tinh gia), cu thé: Ty L& gilra sé tai co két
qua DPOAE Refer va giam nghe trén tdng sd tai c6
két qua DPOAE Refer.

Do dac hiéu =

TP x 100%
TP+FP
- Gia tri tién lwong am 1a ty & s ngudi c6 két qua
am tinh va khéng méac bénh chia cho téng s6 ngudi
c6 két qua am tinh (bao gom ca am tinh that va 4m
tinh gia), cu thé: Ty L& gitra s8 tai c6 két qua DPOAE

Gia trj tién luong duong (PPV) =
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Pass va strc nghe binh thudng trén tong so tai co két
gua DPOAE Pass.

TN x 100%

Gia tri tién lwgng am (NPV) =
TN+FN

Trong dé:

- TP (True Positive): SG tai c6 két qua DPOAE “Refer”
trong nhdm “Giam nghe” theo do sirc nghe don am.

- FN (False Negative): S tai c6 két qua DPOAE
“Pass” trong nhém “Gidm nghe” theo do sic nghe
don am.

- TN (True Negative): S6 tai c6é két qua DPOAE “Pass”
trong nhom “Binh thuong” theo do siic nghe don am.

- FP (False Positive): SG tai c6 két qua “Refer” trong
nhém “Binh thudng” theo do sifc nghe don am.

Bang 4. D6 nhay va do dac hiéu ciia DPOAE

D5
Chi sé TP | FN | TN | FP | nhay hiéu
y :
(%) (%)
Sé luwgng | 283 | 30 | 291 | 40 | 90,42 | 87,92

K&t qua ddi chiéu gitta DPOAE va do thinh luc don
am tai tadn s6 4000 Hz cho thay ki thuat DPOAE c6 do
nhay 90,42% va d6 dac hiéu 87,92% (Bang 4). Diéu
nay chirng td DPOAE cé kha nang phat hién chinh xac
cac trudng hgp giam thinh luc do ti€ng 6n vdi ty &
bd sét thap, dong thai duy tri do chinh xac cao trong
viéc loai trir cac truong hop binh thudng.

Bang 5. Gia tri tién lwgng cia DPOAE

cia i
1 Gia i
uen | ien

Chisé | TP | FN | TN | FP | lwong

lwong

duong am (%)

(%) ’

S8 lwong | 283 | 30 [291| 40 | 87,62 | 90,65

Gia tri tién lvgng duong va A&m clia DPOAE cling dat
muc cao, lan lugt la 87,62% va 90,65% (Bang 5).
Nhu vay, khi két qua DPOAE “Refer”, kha nang ngudi
lao dong thuc su bi giam nghe la 87,62%; ngugc lai,
khi k&t qua “Pass”, kha nang ngudi lao dong co sirc
nghe binh thudng & 90,65%. Céc chi s& nay khang
dinh DPOAE la mét cong cu sang loc dang tin cay
trong phat hién sém ton thuong thinh giac do tiép
xuc tiéng on.

4. BAN LUAN

Nghién cltu cua chung téi dugc ti€n hanh trén 322
cébng nhan san xudt xi mang, trong dé nam gidi
chiém ty & tuyét doi (96,9%). Day la dac diém phu
hop vdi thuc té lao dong nganh xi mang, vén doi hoi
sttc khoe va thé luc, chli yéu do nam gidi dam nhan.
Tudi doi trung binh chia ngudi lao déng la 46,4 + 8,76
nam, vdi tudi nghé trung binh 24,3 + 10,5 nam. Diéu
nay cho thay doi tugng nghién cltu c6 thoi gian tiép
xuc tiéng 6n kéo dai, lam tang nguy ca tich Ly tén
thuong thinh gidc nghé nghiép.

K&t qua do sirc nghe don Am cho thay ty & giam nghe
@ cong nhan la 56,5%, trong dé gidm nghe do tiéng
6n chiém 35,7%. Ty & nay cao hon so v3i mot s6 bao
cdo trudc day & cong nhan cac nganh cong nghiép
khac, phdn danh mdc dd nguy co lén trong moi trudng
san xuat xi mang. Phat hién nay nhan manh vai tro
quan trong cula giam sat sic nghe dinh ky dé phong
ngtra bénh diéc nghé nghiép.

K&t qua do DPOAE cho thay gan mot nira so tai co
két qua “Refer” (50,16%). K&t qua nay phan anh rang
mot ty & lén cong nhan c6 dau hiéu réi loan chic
nang oc tai, ngay ca khi chua biéu hién giam nghe rd
rét trén ld&m sang. DPOAE, vdi co ché phan anh hoat
dong cla té bao léng ngoai, cé thé phat hién sém
tén thuong chirc nang 6c¢ tai do ti€p xuc tiéng 6n kéo
dai, trude khi tén thuong trd nén rd trén do strc nghe
don am.

Khi d6i chiéu két qua DPOAE v&i PTA tai tan s6 4000
Hz - tadn s6 nhay cam nhat vdi tén thuong do tiéng
6n —nghién ctru cho thay DPOAE c6 do nhay 90,42%
va do dac hiéu 87,92%. K&t qua nay tuong dong vai
nghién cttu clia Nguyén Dang Quéc Chan (2010) véi
dd nhay 92% va dé dac hiéu 87% [6]. Bén canh dd,
gia tri tién lugng duong (87,62%) va gia tri tién lugng
am (90,65%) khang dinh rang ky thuat nay cé do
chinh xac cao trong phat hién tinh trang gidm nghe.

V@i nhitng vu diém ndi bat nhu tinh khach quan,
thai gian thuc hién nhanh, khéng xam lan va cé kha
nang phat hién sém ton thuong, DPOAE c6 thé dugc
ng dung nhu mdt céng cu hiru hiéu trong kham suic
khoe dinh ky va sang loc thinh luc nghé nghiép, dac
biét & nhirng nganh c6 méi trudng ti€éng 6n cao nhu
san xuat xi mang. Tuy nhién, do han ché vé kha nang
danh gid ngudng nghe chinh xadc & mudc suy gidm
nang, DPOAE nén dugc st dung két hop véi do sic
nghe don am dé tang cudng hiéu qua phat hién va
theo doi stc khée thinh giac.

2 Crossrefd 33 n



H.L.Phuong et al./ Vietnam Journal of Community Medicine, Vol. 66, Special Issue 21, 29-34

5. KET LUAN

Phuong phap do am 6c tai méo tiéng cho thay do
nhay (90,42%) va d6é dac hiéu (87,92%) cao va gia tri
tién lugng tot, co thé dugc st dung hiéu qua trong
sang loc nhanh sirc nghe ban dau, dac biét trong
moi trudng lao ddng cé nguy ca tiép xuc vdi tiéng én.

So vdi do sirc nghe don am, DPOAE c6 uu diém vé
tinh khach quan, thdi gian do ngan va it phu thudc
vao sy hgp tac clia ngudi dugc kham. Trong bdi canh
kham sirc khoe nghé nghiép vdi s6 lugng LEn va thai
gian gidi han, do &m 6c¢ tai la cong cu hd trg hitu ich,
giup sang loc nhanh va cé thé phdi hgp vdi do sirc
nghe don &m dé nang cao hiéu quéa phat hién sém
tén thuong sirc nghe.

Tirkét quéa nghién cliu, co thé dé xuat ap dung ky thuat
do am 6&c¢ tai vao quy trinh khdm va chan doan sém
bénh diéc nghé nghiép do tiéng 6n, dac biét trong cac
chuong trinh kham sirc khoe dinh ky cho nguoi lao
déng lam viéc trong mdi trudng c6 nguy ca cao.

6.LO1CAMON

Chung t6i xin gi l&i cdm on chan thanh dén Vién
Strc khoe nghé nghiép va moi truong va Bo Y té vi sy
ho trg va huéng dan trong suét qué trinh nghién ciu.
Dac biét, chung t6i xin cAm on ban lanh dao va nhan
vién clia nha may xi mang H1 da tao diéu kién thuan
loi cho viéc thu thap di liéu. Cudi cung, xin chan
thanh cam on tat ca nhirng cé nhan va té chic da
chia sé kién thic chuyén mén va hd trg ngudn luc,
gbp phan vao thanh cong chung ctia nghién cltu nay.
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