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Original Article
Comparative Study of 3 Audiologic Tests for Detecting Hearing Loss

after Military Training

Saisuree Nivatwongs and Ploypim Laothong

Department of Otolaryngology, Phramongkutklao Hospital

Abstract:

Background: New Thai conscripts have to practise shooting. The impulse noise from gunfire can lead to acoustic
trauma and affect their quality of Iife. Traditionally, conventional audiometry is used for detection of acoustic
trauma after gunshots in military training. However, this test has some limitations for hearing loss detection
at frequency higher than 8,000 Hz, and for subtle change detection in cochlear structure which nowadays can
be detected by Extended High-Frequency (EHF) audiometry and Otoacoustic Emissions (OAEs). Therefore this
study was conducted to compare the prevalence of hearing loss detected by conventional audiometry, EHF
audiometry, and OAEs. Material and methods: The study is prospective descriptive. 80 conscripts were recruited,
received a past medical history check by questionnaires, and examined with ENT. All of them had to be trained
with M-16 gunshot program for 50 bullets. Conventional audiometry, EHF audiometry, and OAEs were used to
assess their hearing level regarding the frequency and prevalence of hearing loss before the training, after the
training within 24 hours, and 48 hours after the training. Results: There were eighty conscripts who completed
all 3 measurements. Their mean age is 20.65 years old and all of them had normal hearing before the training.
Within 24 hours after the gunshot program, there were 20% and 18.7% additional hearing loss detected by EHF
audiometry and OAESs, respectively. After 48 hours, the prevalence from EHF audiometry and OAEs were 33.7%
and 28.7%, respectively. Conclusion: EHF audiometry and OAEs are the supplemental test for conventional
audiometry in detection of high frequency and early cochlear function loss. This can be applied in a protocol
for conscript training program to detect all spectrum of hearing loss.

Keywords: ® Conventional audiometry @ EHF audiometry ® OAEs @ Hearing loss
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~B-POST| 1616 | 1631 | 1659 | 1766 | 1812 | 1806 | 1622 | 1350
—h—day3| 1572 | 1597 | 1544 | 1578 | 1628 | 1550 | 1300 | 1166
PRE, fandstu,  POST, nasdatluriugl 24 4alus:  day3, nasbatiu 48 $alus

ad v A o ¥ . .
I AN 1 LLﬂ(NTJ(ﬂ‘UﬁﬁLUﬁEJ‘H:LLl]aGﬂﬁ»L@EJ%I(?']EJW]‘S@]TJG\]WJEJ conventional audiometry

[EEYEET

decibel

ONBORONES
888558888

8 9 10 11.(12. | 14| 16| 18 | 20
kHz | kHz [ kHz | 2 5 | kHz | kHz | kHz | kHz
kHz | kHz

—4—PRE |9.25/9.41|9.97|10.5|8.22|6.53|4.66|4.59|3.31
=8-P0ST|10.3|10.7(11.1|{13.5|12.7|12.8|9.78|7.97|3.31
—dr—day3 (8.22/8.91(10.1|12.2|10.4|10.0(8.56(7.13|3.00

PRE, nowdsdu,  POST, nashotluriudl 24 4alus:  day3, nashstin 48 $alus

weufifl 2 usesszaumswAsulasmsldbueie EHF-audiometry

20
— 15 A
2
2 4 M
Q
e 5
0

1.0 14 2.0 2.8 4.0 6.0
kHz kHz kHz kHz kHz kHz

==f==PRE 9.52 12.29 | 11.68 | 9.93 10.8 13.32
—@—-POST| 891 11.14 | 10.08 | 8.81 10.48 | 12.83
=de=day3 | 9.37 12.51 | 11.83 | 10.81 | 12.77 | 16.71

PRE, nondstu,  POST, nastoluriudl 24 4alus:  day3, nasbatin 48 $7lug

UNUDHT 3 naasTzaUM AL asms laBuae OAES
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14.00

12.00

10.00

8.00

6.00

4.00

2.00

0.00
0.00 +—1ik

0.25kHz 0.5kHz  1kHz 2 kHz 3kHz  4Khz

6 kHz

POST, vasBelluyiudl:  day3, ndsdetlu 48 $2lus

8kHz

ad 5 v 2n A PN Al o A v . . o A A
NINT 4 LENNWIN (308R) @'V]Nﬂﬁ\lﬂH‘HN@UN@WI?Z@‘UWNNQ@]N“] ?38 conventional audiometry PAINNEIUU

iwsamel 24 F2lag uaznasBeti 48 Falag

16.00

14.00

12.00

10.00

8.00

6.00

4.00 -

2.00

0.00 T T T T

8kHz 9kHz 10kHz 11.2kHz 12.5kHz 14 kHz 16 kHz

18 kHz

POST, y&38tiuviudl:  day3, nasbetlu 48 $alus

20 kHz

ad . 3 v Y om a | ad A y
WHWAH 5 LEAIIIIU (S0UAY) wmmﬂ@yumﬂﬂmmmummamm oY)
Flag uaznasbeti 48 Falag

EHF audiometry asangstiumelu 24

25.00
21.88
20.00 /\
/ 6.25
14.38
15.00 13.7
11.88 1425 - —e—pOST
13.13 10.00 : 10.00
10.00 - ~& ——day3
10.63 6.88
3.75
" w7
0.00 T T T T |
1.0 kHz 1.4 kHz 2.0kHz 2.8 kHz 4.0 kHz 6.0kHz 2.8-6.0kHz
POST, nasBalluyiufl:  day3, nasbatin 48 $2lug

' v

ad . Y wla Mom ~ o ad o 4
UNUDRT 6 AT (F0EAY) &”mmmsvlmauw@mﬂmmmummamm el
wasBein 48 T2l
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orhHamInTIasEAUMs [P DNUENMNTZAIAN
TR ARG WuhszdUeMaTUISInLINA
A 9 A & v ~ 2
fgnalugrmadnios sasasn A yiahunmouag
YN uadl  wananildansiasiy conventional
. H | U oA A G o A v oa A
audiometry vislugrmdsBemaiariufiuammdstetn 48
Flag izﬁummqmmﬁﬂaqmﬂ@”@uﬂ@mﬂ@wuﬁmmﬁ 4,000
a ¢ a o N a9 a A
uag 6,000 sad loedszsumsldbuaglutsmiisnn e
§197968 EHF audiometry vi3 lgnamasbslinaSariufiuay
vaa y b oa o ald
a8t 48 Fla sebiesuusIms e BuAnUn A
A A s ¢ A o N :
e 12,500 waz 14,000 e lnadisziumslatuoel
Frayfaanniguiv dsazinldanmnutseiinnugme
o A .
m3leBumaenad (M 4)
. o A A w 1R A
amaunwsasmems leBuiiedigetheaaazlsidinis
a A A A z A A
magadensleBuusiihennseuazilannisyde vie b
a v ‘é Av a v tsld g
Hesaeisluy Fenuanamidseslfiie 4 euimmyde loe
3 anlunguasnarmuhog lungaunwsasms leBuianad
44 (14,000-18,000 \F31)

350k
xR | v Aa A v a K v U
nManNUTAsETwL Auslaarams et
¥ . . i 6 a A A
@78 conventional audiometry aﬁummmﬁnwmﬂmuﬁﬂm
1 55 au (SaEay 68.7) uidmupidanniaundis
Wallansiacme EHF audiometry S1143% 16 v (Souay
20.0) 4AAIN OAES MW 15 At (308/a% 18.7) TINEAS
Tl imans7ae conventional audiometry loHaUnG
1 A o 1 U = tﬁl v v
llsnansnduduinmsietuasndlunnanad siuayueie
M3FnY09 Rocha RL et al.”® Wagamseinseas M. A.
HOTZ® @91 M3n539638 EHF audiometry uag OAEs
ATANANNENNTD M INTIANLAN AN GRS
-l % o . » o

eBuletsannan nasbedu 48 Plusmuhimaugina
NUANNARLUNGENTIAMELATRIRaYI 3 7Hia Juinanad
waas [iifiwhdmlngdumsgandemsauiundiam

Fiusiums@Anwwas Bourchom W, et al®®
\Waas13me conventional audiometry 2¢NWUNT
A . e el A
whsnudasssiumslaguaehsdiuadymeadilugisnnad
2,000-6,000 185618 MaIENTILESATIUA Wiasaneuausni

A A oM e A oA ¢ o
RensiAunuamasasudees da waslsvanmnsuems
fﬁﬂmaﬁwumﬂ@”ﬁu (mechanosensory receptors) 79
dhubsssesiines (second quadrant) 1093 upTEeUrumes
Famsarfugaommndaona waz waadeliu 48 Falug aswy
maaenutaseenaitudfmesiia utasemad 1,000,
4,000 UaY 8,000 T AswlausseNADuMaY 48
g . n e Ak a fe A
FlusaenaUNUNG uAesinnuAn 4,000 Fye anaims
A DA oa vi A4 AXa Ta 4
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A - o v A4 o e
doumslabutsnms ANMTLYDATN IANND 4,000 836
- A da o4 g Ao p
asuanNDUINANHS HsnaniFesniaashmeisaawy
3561’ v sl . LAy o €o A A A
T ULaN ek RN USIUANND 4,000 LE50T° T
aﬁuaw@”wmiﬁﬂmma@ AH. Mehrparvar, et.al"
\Woe979ee EHF audiometry WUISRUMTbABM
4 Lo o aa A4 .
Wasnuaseenaiiuddmsda  anudfinssiuluses
FNNMARLIN 14,000-18,000 1H30F FIFNAUBTUMTANIN
999 A.H. Mehrparvar, et. al' @un
[ A 2N Aa a ‘ﬂl v
iz@mmmqmmﬂnaqrz”mmi”lmmmmﬁmLmamnma
conventional audiometry Ly EHF audiometry il
L ea 5 o A o aa < A
fravasdematavinfiuazmastolu 48 falus wusnniiga
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agslwm YEAE T095930 AD YFIthunas wae Y&snn
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Glmﬁsaﬁmz@mﬁgmuaa meummu@mmﬂ@aumﬁﬁm
ﬁiwmumﬂI@amwwﬂwﬁwmmﬁﬁwﬁyﬂﬁﬂmﬁﬁami R
FUANNAT 1,000 kA 2,000 18309 Feflanuadsnnlae
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1l wazwasbetiy 48 shluadlonTiamsiaBumeiniag
EHF audiometry wa¢ OAEs WagavilANaquiasegiseey
yésloe Animansaisdaey EHF audiometry Uay
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24 SR NN 1ae WanLNNW Namad

q

a (2 vA A Aa A ! A [ &K A A gj A A
M1979% 4 LLﬁGN?gﬁTLJ@’NN‘Q’%LL?JSHBJTT]‘SVL@E‘HN@ﬂﬂWL‘ﬂEJULL@mﬁﬂ’NND PRINNNNENTUIDIYN 3 LATDIND

Total
<= 25 26-40 41-55 56-70 >70
n (%) n (%) n (%) n (%) n (%)
POST
Conventional-POST
0.25 kHz 160 (100.00) - - - -
0.5 kHz 160 (100.00) - - - -
1 kHz 155 (96.88) 5(3.13)
2 kHz 155 (96.88) 3(1.88) 2 (1.25) - -
3 kHz 150 (93.75) 9 (5.63) 1 (0.63) - -
4 kHz 140 (87.5) 19 (11.88) - 1 (0.63) -
6 kHz 149 (93.13) 10 (6.25) - 1(0.63) -
8 kHz 156 (97.5) 3(1.88) 1 (0.63) - -
Hf audiometry-POST
8 kHz 153 (95.63) 7 (4.38) - - -
9 kHz 153 (95.63) 5(3.13) 2 (1.25) - -
10 kHz 152 (95) 8 (5) - - -
11.2 kHz 143 (89.38) 12 (7.5) 5(3.13) - -
12.5 kHz 140 (87.5) 14 (8.75) 2 (1.25) 4(2.5) -
14 kHz 138 (86.25) 13 (8.13) 5(3.13) 4 (2.5) -
16 kHz 137 (85.63) 14 (8.75) 9 (5.63) - -
18 kHz 140 (87.5) 20 (12.5) - - -
20 kHz 159 (99.38) 1 (0.63) - - -
day 3
Conventional-day
0.25 kHz 160 (100.00) - - - -
0.5 kHz 160 (100.00) - - - -
1 kHz 157 (98.13) 3(1.88) - - -
2 kHz 159 (99.38) 1 (0.63) - - -
3 kHz 159 (99.38) - 1 (0.63) - -
4 kHz 156 (97.5) 3(1.88) - 1 (0.63) -
6 kHz 157 (98.13) 2 (1.25) - 1 (0.63) -
8 kHz 158 (98.75) 1 (0.63) 1 (0.63) - -
Hf audiometry-day
8 kHz 159 (99.38) 1 (0.63) - - -
9 kHz 156 (97.5) 4 (2.5) - - -
10 kHz 149 (93.13) 11 (6.88) - - -
11.2 kHz 145 (90.63) 11 (6.88) 4 (2.5) - -
12.5 kHz 145 (90.63) 9 (5.63) 5(3.13) 1 (0.63) -
14 kHz 143 (89.38) 10 (6.25) 5(3.13) 2(1.25) -
16 kHz 140 (87.5) 13 (8.13) 7 (4.38) - -
18 kHz 144 (90) 16 (10) - - -
20 kHz 160 (100.00) - - - -

Manaing SnmTiuTWUgYvae 160 (n = 80) WD INMIETINAEYNI 2 TInsour
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