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Characteristics of hearing loss in helicopter pilots and fighter pilots
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Abstract: Objective To compare the characteristics of hearing loss in helicopter pilots and fighter pilots, and provide evidence for
hearing protection during aeromedical support service. Methods Pure tone audiometry data from 316 qualified pilots for duties,
who had no symptoms of tinnitus and hearing loss, were collected from July 2014 to September 2019 in the department of aviation
medicine in the Air Force Hospital of Southern Theater Command, PLA. Among them, 186 cases were helicopter pilots, while 130
cases were fighter pilots. The incidence of auditory frequency threshold higher than 25 dB in 0.25, 0.5, 1, 2, 3, 4 and 6 kHz was
calculated, respectively. Besides, the differences in the incidence of hearing loss in speech frequency ( < 2 kHz) and high frequency
( = 3 kHz) were analyzed. Results The total incidence of hearing loss in helicopter pilots and fighter pilots was 16.4% and 12.3%,
respectively (P > 0.05). The incidence of noise-induced hearing loss was 11.3% and 10.8%, respectively, without statistically
significant difference (P > 0.05); The highest incidence of noise-induced hearing loss happened at the frequency of 4 kHz in both
of the two groups. The incidence of hearing loss in speech frequency was 5.1% in helicopter pilots, statistically higher than 1.5%
in fighter pilots (P < 0.05); The highest incidence of hearing loss happened at the frequency of 0.5 kHz for helicopter pilots and 2
kHz for fighter pilots. Conclusion Pilots have a higher incidence of hearing loss, which is mainly caused by noise. However, the
incidence of hearing loss at speech frequency in helicopter pilots is significantly higher than that in fighter pilots.
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PBRR, F8 IR IR AT DA TAE
POE Lo
1 %4 AR R AR X 25 42 R B ok B Rk 2014 4F
W 1 R R SER

7 H - 2019 4E 9 A KA iy L HM |

TT6 K 0 531 AT D2 2l Wy B2 kL 316 1,
O FHL AT 186 i, 4% 21 ~ 51 %, KATHT
[#] 110 ~ 6 000 h ; FFEAL €AT 61 130 6, 4% 23 ~
47 %, RATHHE] 300 ~ 3 600 h, ETFHL KAT RS
AL AT LA IS B RATIT ] 22 R BG4 X
(P > 005, W1,

®1 EFANTREFHEN TR ELFI AT EI LB
Tab.1 Comparison in age and flight time between the
helicopter pilots and the fighter pilots

Helicopter pilots Fighter pilots

Variable (n=186) (n=130) t P
Age (yrs) 29.7+6.9 30.1 £5.6 0.567 0.571
Fight time (h)  1451.9+1451.9 1531.5+802.9 0.624 0.533

2 U5k REMITER TR R A L A ST,

TER FHUHERR R B AL, >R 78 E & B MAST
YW 3 A AT 4l W B A, o0 0l LR

MPFZE 0.25 kHz. 0.5 kHz. 1 kHZ\ 2 kHz., 3 kHz,
4 kHz. 6 kHz KiEH ( < 2 kHz) 140 ( = 3 kHz)
KRV 25,

3 W R UE %ﬁﬁ%%ﬁ%%%&ﬁ—
AFRIT R > 25 dB, MR YT P2 FE
@uhwwm\6w@%ﬁM%§¢—¢ﬁ%%@
TFE> 25 dBY,

4 GitEork R SPSS26.0 itk Y
BIFFE IES A EAN AR, AFEIESSRE
ZH 8] b 38R H Wilcoxon FRFIREES 5 T1EC7ERE L]
B (E S B ) F, AR HUECR T x 2R
P < 0.05 AZESALIHEXL

& X

1 ETHHLAIST L AT BT Ik R A Ay
AT R BB AN RE IO, AT A R
2o HIHL AT B AT HL AT BT 3 B AR

I 16.4% F1 12.3% ; MpR RN g i &k
FOHN 11.3% 1 10.8%, 2=RTCGITHFEL P >
0.05) ; B4l M T 3 12k B A 47 3R 5.1% Fil
1.5%, ZRAEGIT2FE X (P < 0.05), W2, %3,
2 EAHLEFFEAL AT R L 0.5 ~
3 kHz I g : HARL ©AT A (12.13 £4.73) dB,
ZEH (12.81 £5.39)d B ; 5FHL ©AT B A B (12.15 =
5.09) dB, ZH- (12.60 +5.32) dB, 454 BRTSLAT
B AT B A A Ar il MRS PRI 7 45125 O I L
THRL ®AT B RIET AL © AT GRS 4 kHz Bk
KA, BB T Bk BAHL AT R L
0.5 kHz #5175 & B i, FFGHLCAT R DL 2 kHz
WO KA R, WA 3. U E TS FFEHAL &
17 B IR T ) 22 5, R4 B 0.25 kHz, 45
H05kHz, A8 1 kHz TR ZRA G IT22E L (P <
0.05), WL#% 4.

®2 HAMUTREFEN TR ARENZ ERILER
Tab. 2 Incidence of hearing loss in the helicopter pilots
and the fighter pilots (n, %)

Frequency of Helicopter Fighter pilots 2

pure tone (Hz) pilots (n=372) (n=260) X P
All frequency” 61(16.4) 32(12.3) 2.040 0.153
=3k 42(11.3) 28(10.8) 0.042  0.837
<2k’ 19(5.1) 4(1.5) 5.559  0.011

" > 8 kHz was excluded in this analysis

£3I EMHTREFHN ITHRS
RESFR LB

Tab.3 Incidence of pure tone > 25 dB at each frequency
in the helicopter pilots and the fighter pilots (n, R/L)

EWrE > 25dB

Frequency of Helicopter Fighter pilots 2

pure tone (Hz) pilots (n=372) (n=260) X P
0.25 k 12(5/7) 5(1/4) 0.992 0.319
0.5k 18(8/10) 3(1/2) 6.469 0.011
1k 5(1/4) 2(1/1) 0.462 0.497
2k 1(0/1) 7(3/4) 7.192  0.007
3k 6(2/4) 7(4/3) 0.885 0.347
4k 33(14/19) 26(12/14) 0.230 0.631
6k 12(7/5) 5(2/3) 0.992 0.319
All frequency” 61(27/34) 32(13/19) 2.040 0.153
= 3k" 42(20/22) 28(13/15) 0.042 0.837
<2k 19(7/12) 4(0/4) 5.559 0.011

*> 8 kHz was excluded in this analysis

x4 EFANESFEN ITRIBMTE LR
Tab.4 Comparison of speech recognition threshold between the helicopter pilots and the fighter pilots (dB)

Frequency of R L
pure tone (Hz) Helicopter pilots Fighter pilots P Helicopter pilots Fighter pilots P
0.25k 1422 +5.18 12.08 +4.57 0.000 11.19 £5.56 13.54 +5.82 0.115
0.5k 13.12 +6.30 11.54 +4.22 0.028 13.49 + 6.46 12.15+4.94 0.551
1k 11.96 + 4.60 11.73 £4.52 0.366 12.77 +4.93 11.88 +4.63 0.027
2k 11.40 £3.28 12.19 £5.50 0.238 12.05+4.22 12.92 + 5.66 0.060
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