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Abstract:

[ Objective | To apply the Swedish Hasson’s hearing scale to locomotive drivers in China for the first time, explore its
applicability, and identify hearing problems and influencing factors.

[ Methods ] A total of 2557 locomotive drivers of Kunming, Guangtong, and Kaiyuan locomotive depots in Kunming Railway
Bureau were asked to complete the Swedish Hasson’s hearing scale and a self-administered questionnaire from July to September in
2014. Only 2045 drivers with a working age greater than 3 years and without hearing loss and deafness by non-occupational causes
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were recruited in this study. Descriptive statistics and logistic regression analysis were used to analyze demographic characteristics

and possible influencing factors of hearing problems.

[ Results ] All the 2045 participants were male. The average age was (39.85 + 6.79) years, the average working age was (18.00 + 11.00)
years, and electric locomotive drivers accounted for 61.96%. The rate of hearing problems was 69.6%, the rate of communication

difficulty (hearing loss) was 45.5%, the rate of tinnitus was 63.4%, the rate of tinnitus distress was 49.7%, and the rate of continuous

tinnitus was 57.9%. The results of logistic regression analysis showed that the number of post changed, educational level, and

locomotive driver type were the main factors of hearing problems affecting the drivers. Those who did not change their posts, electric

locomotive drivers, and those with lower educational levels were more likely to have hearing problems. The reliability and validity of

the scale were high, with a Cronbach’s a coefficient of 0.803.

[ Conclusion ] Hasson’s hearing scale is first applied to locomotive drivers of China with a high reliability and validity. Several

influencing factors are found. This simple and easy scale is advantaged in large population screening and initial screening for

hearing problems. The hearing problems of selected locomotive drivers call for more attention.
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Table 1 Demographic variables of 2045 locomotive drivers

registered in a railway bureau

NEE e AL (%)
Demographic variable Proportion
R B 1797 87.87
Ethnic group Han
DRER 248 12.13
Minority
HERE HMHEEUT 105 5.13
Educational level Junior middle schooland below
B/ 1263 61.76
High school/technical secondary
school
K& 603 29.49
College
ERR L 74 3.62
Bachelor degree and above
JBIRIR DL (535 1773 86.70
Marital status Married
AT 1T 272 13.30
Single/live alone
HX BH 1462 71.49
Locomotive depot Kunming
IE 410 20.05
Guangtong
e 173 8.46
Kaiyuan
PR T (4) 3~ 406 19.85
Working age for present 11 991 48.46
post( Years )
21~ 648 31.69

gx1
PN=E 20 B (%)
Demographic variable Proportion
HBT#(E) 3~ 202 9.88
Total working age( Years ) 11 853 a7
21~ 772 37.75
31~ 218 10.66
(%) 2~ 190 9.29
Aplten] 31~ 871 42.59
41~ 865 42.30
51~ 119 5.82
BB =3 70 3.42
Number of post changed 2 122 5.97
1 184 9.00
0 1669 81.61
HRFR HET 217 10.61
Job title Intermediate worker
BET 1463 71.54
Senior worker
YRTEH A 365 17.85
Junior worker & other
AP T AL R 1267 61.96
Type of locomotive driver Electric train driver
PIRPLEFIHL 778 38.04
Diesel train driver
{ERF| R #HE 1411 69.00
Type of train Freight train
% 634 31.00
Passenger train
REEHB RERH 170 831
Shift No rotated shift
HH, A% LA 506 24.74
Rotated shift without night shift
H, EFR LA 1369 66.94

Rotated shift with night shift
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Table 2 Measurement results of 2045 locomotive drivers” hearing

problems by Hassons’s hearing scale

el LI
Question Option " %
e H N B4 (No) 861 42.10
Continuous tinnitus fB/RA (Yes, sometimes ) 863 42.20
2 A (Yes, often) 228 1115
BEH (Yes, all the time ) 93 455
=R SE A BeA BB ( Not at all ) 1028 50.27
PR BEEED(A litde) 686 33.55
A Bt ( Moderately ) 211 10.32
FEE L ( Severely ) 120 5.87

Wibay il SEA B WM ( Not difficult atall ) 1114 54.47
Hearing loss A—BEYE( Not very dificult) 822 40.20
ERAEME( Quite difficult ) 79 3.86
A8 B ( Very difficult ) 30 147

®3 BMEERXELSE
Table 3 Risk factors and assignment

A5 ( Variable ) RR(ETEEL( Assignment )
PG40 T ( Working age ) B (24 4F )( Measurement variable, years )
H#i X ( Locomotive depot ) 1=FiE; 2=)"8; 3=RH(1=Kaiyuan; 2=Guanglong; 3=Kunming )
{833 23 ( Type of train ) 1=8%; 2=Hh; 3=K % (1=Freight train; 2=Other; 3=Passenger train )
=Aih u - =Fth/hE. 3=kE. 4=A&F s
HFRB (Educational level ) i;]%fmlo? nté;fe, sc2h_oog{ dLg/J'!e:fn:i g;l:;—,g é:il_lgl}': f:}folilltihnical secondary school; 3=College; 4=Bachelor degree and above
SRR ( Marital status ) 1=B88; 2=RIE/MF(1=Married; 2=Single/live alone )
E#%( Ethnic group ) 1=00%; 2= B ( 1=Han; 2=Minority )
TR (Job title ) 1=HET; 2=RT; 3= T KHAb( 1=Intermediate worker; 2=Senior worker; 3=Junior worker & other )
R AHE . = = L ol -
FRFEADL(Shift) i;‘?jﬁfﬁ ;ﬂh;ﬂ ?—i&;ﬁiﬁiﬁfgmtiﬁif ﬁaﬁjﬁfaﬁi shift with night shift
X 7% ( Number of post changed ) 1=23; 2=2; 3=1; 4=0
A)PLILRH ( Type of locomotive driver ) 1=BHHLZEFL; 2= ABRILZEFIHL( 1=Electric train driver; 2=Diesel train driver )
it (Age) R PER (A0 4F )( Measurement variable, years )
L # ( Total working years ) HEFR (BN : 4E )( Measurement variable, years )
7 3[4 ( Hearing problem ) 0 = T IAk; 1=H Y7 J3lA (0= No; 1=Yes)
R4 2045 ZANE YT F 18 B E K logistic 24
Table 4 Risk factors of hearing problems in 2045 locomotive drivers by univariate logistic regression analysis
95%CI
“F 1 ( Variable ) b Wald 3 P OR T Lower) TR Upper) -
PR T #5 ( Working age at present post ) 0.009 2.112 0.146 1.009 0.997 1.022
X ( Locomotive depot ) -0.121 2.429 0.119 0.886 0.761 1.032
B3R5 252 ( Type of train ) -0.113 5.538 0.060 0.893 0.793 1.005
HE R (Educational level ) -0.292 8.408 0.004 0.747 0.613 0910
T HEAR L ( Marital status ) 0.074 1.045 0.307 1.077 0.934 1242
E#% ( Ethnic group ) 0.007 0.002 0.964 1.007 0.754 1.344
HABK (Job title ) -0.063 0.932 0.334 0.939 0.826 1.067
RHLHBL(Shift ) -0.053 0.451 0.502 0.948 0.811 1.108
B 5473 ( Number of post changed ) 0.295 22.926 <0.001 1.344 1.191 1.517
APLIAY ( Type of locomotive driver ) -0.202 3.970 0.046 0.817 0.670 0.997
SE§8 (Age) 0.004 0.265 0.607 1.004 0.990 1.018
13 L##& ( Total working years ) 0.001 0.015 0.901 1.001 0.988 1.013
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Table 5 Risk factors of hearing problems in 2045 locomotive drivers by multiple logistic regression analysis
75t ( Variable ) b Wald ¥ P OR 95%CT

#e54f3 ( Number of post changed ) — 25.964 <0.001 — —

=3 -0.754 8.158 0.004 0471 0.280~0.789

2 -0.428 4415 0.036 0.652 0.438~0.972

1 -0.693 17.267 <0.001 0.500 0.361~0.694

0 — — 0.000 1.000 —
A)PLILFR ( Type of locomotive driver )

3 1LZE FIHL ( Electric train driver ) 0.294 7912 0.005 1342 1.093~1.647

PI#R1LZ R)HL( Diesel train driver ) 0.000 1.000 —
#HERE (Educational level ) -0.211 6.792 0.009 0.809

W% ( Constant ) 1.268

43.136

0.691~0.949

<0.001 3.552
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