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Factors that Affect the Hearing Thresholds of Call Center Workers
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Occupational Safety & Health Research Institute, Korea Occupational Safety & Health Agency

ABSTRACT

Objectives: Hundreds of thousands of call center workers are wearing an acoustic device for their businesses, such as
telemarketing and customer counseling, and the number of the workers are increasing sharply. Because call center
workers always talk to dozens of customers over the headset, they would be placed under the state of a higher risk with
their hearing ability. The purpose of this study is to investigate factors that affect the hearing thresholds for the call
center workers.

Methods: This study investigated hearing losses of 101 workers of 5 call centers in Korea by executing puretone
audiometry and self-administered questionnaires. A cross table analysis was processed to compare gender differences
between male and female. Male and female hearing thresholds were compared with the Students’ t-test, and one-way
ANOVA was conducted to observe the difference between non-occupational and occupational characteristics in 2, 3, 4,
6, and 8 kHz hearing thresholds for the female workers. Additionally, multiple regression analysis was conducted to
find the factors that affect the 4 kHz hearing thresholds.

Results and Conclusions: Male hearing thresholds were higher than those of female except for 8 kHz. In the group
having an ear related disease, hearing threshold of male left ear was highly affected rather than that of female in 4 kHz.
There were significant differences in the variables of alcohol drinking (2 kHz) and headset volume (8 kHz) in both ears.
While this study does not show any significant factors that affect the hearing thresholds in the occupational
characteristics, the gender and the previous ear related diseases, non-occupational characteristics, were found as the
factors in 4 kHz. It is suggested that the more detailed survey be performed to identify the occupational factors that
affect the hearing thresholds in the call center workers based on the result derived from this study.

Key words : call center, hearing loss, headset, acoustic device
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Table 1. The characteristics and distribution of call centers in this study

Company . Workers for
Location Industry Job type*
No. study
Inbound,
A Seoul Cable TV, Internet 20
Outbound
. Inbound,
B Seoul Credit card 20
Outbound
C Seoul Food service Inbound 24
. Internet, Internet
D Jeonju Inbound 12
vV
. Inbound,
E Daejeon Cellular telecom 25
Outbound

* Inbound: calls from the outside. Outbound: calls to the outside
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Table 2. Maximum allowable octave-band sound pressure levels for
audiometric test rooms

Octave-band center
05 1.0 20 30 40 6.0 8.0
frequency (kHz)

Sound pressure level
(dB)

40 40 47 - 57 - 62
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Table 3. General characteristics of the surveyed call center workers

Male Female
(N=14, (N=87,
13.9%) 86.1%)
No % No % No %
60 59.4 12 857 48 552 .091

Total

Variables (N=101) p-value

Age(years) <30

>30-<40 35 347 2 143 33 379
>40 6 59 6 69
28.54 23.86 29.30
mean(SD) .003
(6.37) (5.05) (6.26)
Work <1 36 360 8 57.1 28 32.6 .061
duration(ye  >j~<5 42 420 6 429 36 419
ars) >5 22 220 2 256
mean(SD) 3.11(3.31) 1.33(1.54) 3.40(3.43) 0.01
Job type Inbound 61 604 7 500 54 62.1 .039
Others 40 396 7 500 33 379
Headset
Low(1-3) 13 14.1 13 16.7 .233
volume
Medium(4-6) 30 326 6 429 24 30.8
High(7-9) 49 533 8 57.1 41 526
Headset
directi Right 28 289 3 214 25 30.1 .787
irection
Left 55 567 9 643 46 554
Both 14 144 2 143 12 145
Using mp3 No 46 455 2 143 44 506 .018
Yes 55 545 12 857 43 494
Environme No 93 921 9 643 84 96.6 .00l
ntal noise
exposure Yes 8 79 5 357 3 34
Subjective No 72 713 12 857 60 69.0 .339
symptoms
of ear Yes 29 287 2 143 27 31.0
Ear
. No 93 92.1 79 90.8 .595
diseases
Yes 8 79 14 100 8 92
Other
. No 94 93.1 14 100 80 92.0 .589
disease
Yes 7 6.9 7 8.0
Smoking No 80 792 7 50.0 73 839 .009
Yes 21 208 7 500 14 16.1
Alcohol
. No 55 545 6 429 49 563 .396
drinking
Yes 46 455 8 57.1 38 43.7
2. SYET & T2AS| MY
SYET Ag TRA 2,3,4,6,8kHeo] 392
A 25 8 kHZS A 95k Wy Z2Ae o A7}
o TRA Bk A ekt 250 4 kHz 3

2% A 95t BAR O 2 §I5hA] & QL THTable 4).
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Table 4. Hearing thresholds of the surveyed workers S F o]Ho|| k£ 2, 3, 4, 6 kHz2] A& I %] 9] AJo]& &
Frequency ear(ni:agf}ll(tSD)) p-value beft car(mean(SD)) p-value %J:l_]— HE2Z TS ANE A, —T—é el B
Male  Female Male  Female X]—‘: 2 kHZjJ %—?—ojzlj’j_ ‘;Q 8 kHZ(’? :‘\jf%% E]Lﬂ% ;:j
5 = o 5] = E
S, 1681626 1536 1500 o i"hj— iL— “];—1 4 J%:/jflijzﬁ A =t 2%];4 =
497)  (6.79) (6.92)  (9.52) Joll & Zpol & Ho|z] ¢ttt A7) v SR}
WG et P @ 0 T m e e e aa e
1536 11.44 1893 1172 B e o ~
4 kHz 843)  (8.89) 126 (1095) (11.36) 029 WL TH(Table 5). 25 9 9] 7 $-ofl = A o] W45 8kHz
o 1607 1460 1786 1431 o FH AR 7} FolotA A Jebytth 121l 4, 8 kHz
(10.95)  (10.21) (12.51)  (10.57) o A HFEEo] =2 2 kHzo 6 kHzol| A S| EES
8 kHz (ff;) (18;‘750) (164.7292) (183'.3335) A8SHE 5 30l vle) A85h4 @ =5 A9 3
A7t F-oHA A UErE T ® 5 A} vl 5H
o 2EAS] A¥, T IH5de, 4FFH, A4S 9 SFA7E Bl &l v 8f 2 kHzO| FH X7t FA A
EAl EF, slEA 289, LFAIE 9] MP3 5 =& O 72§95t WA et th(Table 6).
2, a5 wE2E, A AYE, 7e gy A9y, A SHET 2HE A A ZEAS] B A G H ] A
Table 5. Hearing thresholds of right ear of female workers
Varia 2,000 Hz 3,000 Hz 4,000 Hz 6,000 Hz 8,000 Hz
bles Mean SD Mean SD Mean SD Mean SD Mean SD
Age
(years) <30 15.94 6.74 12.29 7.92 11.35 9.77 14.90 11.23 7.40 11.71
>30-<40 16.97 6.24 13.64 455 11.21 7.40 14.09 8.79 8.94 9.33
>40 15.00 10.49 10.83 3.01 13.33 10.33 1500  10.49 14.17 2131
Work <1 16.07 6.58 12.32 6.16 11.07 7.86 17.14 10.13 8.57 11.62
duration(years) | __s 17.50 627 13.06 7.68 11.25 10.17 1375 10.17 6.53 9.70
>5 14.55 7.85 12.50 6.50 12.27 8.41 12.27 10.09 11.82 14.44
Job type  Inbound 16.20 6.29 12.41 6.05 10.00 7.77 14.54 9.63 6.85 9.78
Others 16.36 7.63 13.18 7.99 13.79 10.16 14.70 11.25 11.06 14.07
Headset
oume | EoW(D) 14.62 7.76 12.69 9.27 13.85 8.20 18.08 1146 11.15*% 14.31
Medium(4-6)  17.71 7.07 14.58 7.06 12.29 11.79 13.13 13.09 11.04 13.51
High(7-9)  15.61 6.04 11.22 5.57 9.15 6.79 14.76 8.14 4.88 6.47
Headset direc .
o Right 17.00 7.07 13.60 4.90 12.80 7.92 14.80 10.26 8.60 9.85
Left 15.00 6.24 11.52 5.95 9.67 6.94 13.80 9.08 7.93 12.00
Both 19.17 7.93 1500 1148 13.75 15.54 18.75 14.32 10.00 15.23
Using mp3 No 1636 6.59 12.16 5.54 11.02 7.89 13.98 8.53 7.16 9.85
Yes 16.16 7.06 13.26 7.94 11.86 9.88 15.23 11.75 9.77 13.32
Environmental — No 16.25 6.89 12.68 6.92 11.49 9.01 1452 1034 8.57 11.89
noise exposure g g 16.67 2.89 1333 2.89 10.00 5.00 16.67 5.77 5.00 0.00
Ear diseases No 16.39 6.93 12.72 7.11 11.27 9.15 14.68 10.57 8.48 12.15
Yes 15.00 5.35 12.50 2.67 13.13 5.94 13.75 5.83 8.13 5.94
Other disease  No 16.38 6.93 12.56 6.94 11.56 9.02 14.88 10.28 8.25 11.75
Yes 15.00 5.00 14.29 5.35 10.00 7.64 11.43 9.45 10.71 11.70
Smoking No 16.37 7.08 12.53 6.98 11.58 9.05 14.11 9.80 8.63 11.56
Yes 15.71 5.14 13.57 6.02 10.71 8.29 17.14 12.20 7.50 12.82
Alcohol
drinking No 18.42% 6.59 13.55 7.25 12.24 10.57 13.55 10.90 10.53 12.29
Yes 14.59 6.52 12.04 6.45 10.82 738 15.41 9.67 6.84 11.07
*: p<0.05

http://www ksoeh.org/
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Table 6. Hearing thresholds of left ear of female workers

Variablos 2,000 Hz 3,000 Hz 4,000 Hz 6,000 Hz 8,000 Hz
Mean SD Mean SD Mean SD Mean SD Mean SD
Age(years) <30 13.54 8.12 11.46 9.89 10.73 9.45 13.23 9.20 6.46*  11.80
>30-<40 15.91 7.12 12.42 5.17 11.21 6.74 14.24 8.11 8.79 7.81
>40 21.67 2317 2000 2646 2250  30.62 2333 2443 2083  33.83
Work duration(years) <1 13.75 6.61 10.89 8.28 11.79 8.41 14.82 9.48 8.39 13.06
>1~<5 15.56 8.09 12.50 922 10.83 9.45 13.75 8.73 7.50 9.14
>5 15.91 1420 1432 1442 1341 1679 1455  14.63 9.77 19.18
Job type Inbound 14.91 9.79 1222 1058 1148 1231 1417 10.94 8.61 14.42
Others 15.15 9.23 1273 1032 1212 9.77 1455 10.11 7.88 11.59
Headset volume Low(1-3) 18.08 1562  16.15 1839  1846* 20.14  20.00  18.03 17.69* 2157
Medium(4-6) 14.38 9.70 1333 1090 1229 1083 1458 1031 1042  12.06
High(7-9) 13.78 7.14 10.49 6.10 9.15 6.88 12.80 6.99 476 9.15
Headset direction Right 16.60*  12.64 14.80 13.50 14.40 1583  16.80*  14.64 11.40 17.65
Left 12.93 6.11 10.54 6.35 9.78 6.83 12.17 6.88 7.17 10.63
Both 1958 1196 1542 1422 1500 1414 1792 1233 9.17 13.62
Using mp3 No 1534 1053 1250 1144 1330  13.03 1466  11.73 8.30 15.13
Yes 14.65 8.48 12.33 9.41 10.12 9.23 13.95 9.36 8.37 11.43
Environmental noise No 15.06 9.68 1256 1057 1173 1142 1429  10.73 8.63 13.41
exposure Yes 13.33 2.89 8.33 2.89 11.67 1155 15.00 5.00 0.00 10.00
Ear diseases No 14.43 8.16 11.71 8.73 10.63 8.89 13.80 8.96 7.41 11.23
Yes 2063 1821 1938 2061 2250  23.60 1938  21.12  17.50  26.05
Other disease No 15.38 9.80 1269 1079 12,06  11.68 1463  10.84 8.31 13.76
Yes 10.71 3.45 9.29 3.45 7.86 5.67 10.71 6.08 8.57 8.02
Smoking No 14.86 9.86 1247  10.81 1226 1187 1445  11.20 8.77 13.28
Yes 15.71 7.81 12.14 8.48 8.93 7.89 13.57 6.63 6.07 14.03
Alcohol drinking No 17.50*  11.55  14.08 1330 1276  14.60 1500  12.84 9.47 15.37
Yes 13.06 7.13 11.12 7.38 10.92 8.08 13.78 8.51 7.45 11.64

*: p<0.05

Table 7. Factors that affect 4 kHz hearing thresholds of surveyed workers

4 kHz in right ear 4 kHz in left ear
B S.E B p-value B S.E B p-value

Constant 14.45 7.93 0.07 11.95 9.66 0.22
Gender (0:female, 1:male) 4.74 3.34 0.19 0.16 11.18 4.04 0.35 0.01
Age (years) 0.02 0.23 0.01 0.94 0.24 0.27 0.11 0.38
MP3 (0:no, 1:yes) 0.27 2.09 0.02 0.90 -3.19 2.53 -0.14 0.21
Environmental noise exposure (0:no, 1:yes) -2.78 4.01 -0.08 0.49 0.89 4.90 0.02 0.86
Ear diseases (0:no, 1:yes) -0.94 4.13 -0.03 0.82 14.37 4.96 0.31 0.01
Other disease (0:no, 1:yes) -2.99 4.47 -0.08 0.51 -7.80 5.23 -0.17 0.14
Smoking (0:no, 1:yes) 1.68 2.78 0.08 0.55 1.14 3.36 0.04 0.74
Alcohol drinking (0:no, 1:yes) -0.54 2.16 -0.03 0.80 1.53 2.61 0.07 0.61
Work duration(years) -0.16 0.42 -0.05 0.71 1.08 2.11 0.07 0.61
Headset direction (0: not wearing, 1: wearing) 3.63 1.97 0.20 0.07 -2.35 2.63 -0.09 0.37
Headset volume (=1, <10) -0.90 0.52 -0.22 0.09 -0.98 0.63 -0.18 0.12
Job type (0: inbound, 1: others) 1.88 2.36 0.10 0.43 -.122 2.97 -0.05 0.68

F-value 1.04 2.32

Adjusted R2 0.05 0.15

P-value 0.43 0.01

AR S5 SFET A8 HE AU K40l 0 AFEAE AN A3k £ 71 Ageol 2
ehakHz HE 920 0 As G W] Uokel g o] Aol G ghkort 25 AL AL 15%
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