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— Abstract —

The Effectiveness of Questionnaire Utilized for Screening Noise
Induced Hearing Loss

Jae Seok Song", Byoung Soo Choi”, Jong Uk Won", Jaechoon Roh"

Department of Preventive Medicine, College of Medicine, Yonsei University" .
Korea Industrial Health Association’

Objectives : This study was performed to investigate the effectiveness of the questionnaire.

Methods : Workers' health examination records, work environment record, and ques-
tionnaires of selected industries as samples were analysed using logistic regression analysis
and discrimination analysis

Results : Cases of hearing impairment (D1+C) as dependent variables, and age, work
duration and level of environmental noise as independent variables were selected for mul-
tiple unconditional logistic regression analysis. Odds ratio was 4.04 in hearing difficulty,
2.78 in tinnitus and 1.08 in age. In the second analysis Noise induced hearing loss is
selected as dependent variable. The OR in hearing difficulty was 3.67(95 % C.1. : 1.61-
8.61), and was 1.09(95 % C.I. : 1.05-1.14) in age.

Conditionnal multiple logistic regression analysis was performed. In hearing impairment
as dependent variable, the OR of age was 1.02(95 % C.1. : 1.00-1.04) and other variables
were not significant. However, NIHL as dependent, the OR of hearing difficulty was
4.57(95 % C.1. : 1.43-14.67).

According to multiple logistic regression adopting each items of questionnaire as depen-
dent variable, the only item of hearing difficulty showed significant difference with hear-
ing ability. The discrimination analysis was performed with the class variable of hearing
impairment, and discrimination variables of age, work duration, and environment noise
level. The sensitivity of 59 %, and specificity of 88 %, and average error count of 23 %
were obtained.

When the numbers of items answered in questionnaire were assumed as the parameter
of judgement for noise induced hearing loss(NTHL), the highest sensitivity and specificity
were 33.5% and 49.0% in cases of more than two items answered.

Conclusions : The development of items that is simple and discriminative mainly consisted
of chronic and specific diseases related items is needed. Computerization for newly developed
items might be needed to establish effective surveillance system for NIHL in the future.

Key Words : Noise induced hearing loss, Questionnaire, Special health examination
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Table 1. General characteristics of hearing impairment workers and control

hearing impairment workers' control

(n=102) (n=167)
Age (year)™ 49.1+8.7 41.6+10.8
Work duration (year)** 13.6+9.1 10.4+ 8.7
Noise (dB) 89.8+4.8 89.2+ 3.9

** p<0.01, ', hearing impairment workers included D1 and C, mean=S.D

Table 2. Results of questionnaire by hearing impairement status

hearing impairment workers control
(n=102) (n=167)
Palpitation during work(V1)
Yes 6(5.88) 11(6.6)
No 96(94.1) 156(93.4)
Easy fatigue(V2)
Yes 38(37.3) 67(40.1)
No 64(62.7) 100(59.9)
Sweating during work(V3)
Yes 18(17.7) 19(11.4)
No 84(82.3) 148(88.6)
Headache(V4)
Yes 19(18.6) 33(19.8)
No 83(81.4) 134(80.2)
Rapid breathing(V5)
Yes 13(12.8) 18(10.8)
No 89(87.2) 149(89.2)
Difficulty of hearing weak sound(V6)**
Yes 52(51.0) 40(24.0)
No 50(49.0) 127(76.0)
Tinnitus(V7)**
Yes 36(35.3) 21(12.6)
No 66(64.7) 146(87.4)
Numbers of response item*
(mean+S.D) 1.8+1.7 1.3+1.6

* pC0.05; **, p<0.01: n(%)

o ARE FTEHHFE sk N EEA2Y 9 HFWUFE stx, HY ol AR d¥, A9H a5
24 (conditional logistic regression) & SAS 6.12 Z548S EYPWSLRE e v 2A2AEH AR
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Table 3. Factors affecting hearing impairment status,

logistic regression analysis.

results conditional and unconditional multiple

unconditional
logistic regression

conditional

logistic regression

odds ratio 95 % C.1 odds ratio 95 % C.1
V1 0.32 0.07~1.35 0.81 0.41~1.58
V2 0.55 0.26~1.10 0.89 0.65~1.23
V3 1.60 0.63~4.05 1.11 0.70~1.75
V4 1.19 0.50~2.76 1.08 0.73~1.59
V5 0.65 0.20~2.00 0.92 0.55~1.55
V6 4.04 2.09~8.03 1.38 0.99~1.91
V7 2.78 1.32~6.08 1.20 0.80~1.78
Age 1.08 1.04~1.12 1.02 1.00~1.04
Noise 1.05 0.98~1.13 0.65 0.33~1.28
Work duration 1.01 0.97~1.04 1.00 0.97~1.03

V1, palpitation: V2, easy fatigue: V3, sweating during work V4, headache: V5, rapid breathing: V6,
hearing difficulty: V7, tinnitus
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total
79
187
266

95 % C.1
0.96~1.14
1.00~1.04
0.33~1.26
0.97~1.03
specificity

20
146
166

control
results of conditional logistic

x100=88 %
regression analysis which include number of response

sensitivity

146

166
1.04
1.02
0.65
1.00

59

41
odds ratio

100

hearing impairment status
specificity :

x100=59 %

59

100
number of responses

Hearing impairment grouped by
questionnaire

Normal

Number of response
Age

Work duration

Total

Table 5. The results of cannon discrimination analysis grouped by hearing impairment status
Noise

Table 7. Sensitivity and specificity analysis according to number of responses

Table 6. Factors affecting hearing impairment status,

sensitivity :
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