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SUMMARY

Objective: This study aims to evaluate the hearing loss of airline staff working in different departments according to the noise level they
are exposed to and to draw attention to the importance of protection from the negative effects of noise.

Materials and Methods: 512 airline staff working in different departments were included in the study. The noise levels in the
departments were determined and grouped. The pure tone audiometry test for job entry and the most recent pure tone audiometry test of the
staff participating in the study were scanned. The results were evaluated according to the department and the noise level.

Results: As a result of the evaluation, a statistically significant difference was found in all frequencies of the preparation and delivery
staff, (Group 1) (p<0.05). While there was no significant difference in the right ear of 0,25 kHz and 1 kHz in the left ear of the dishwashing
staff (Group 2), a statistically significant difference was found in the other frequencies (p<0.05). While there was no significant difference at
0,25, 1, 2 kHz in the right ear and 2 kHz in the left ear of the cleaning staff, (Group 3), a statistically significant difference was found in other
frequencies (p<0.05).

Conclusion: It is thought that not using/not using ear protectors correctly for employees exposed to noise cannot provide an effective
level of protection. In addition, those working in noisy environments should receive training on how to protect themselves from noise by an
expert and different protection/intervention strategies should be applied.
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HAVAALANI YER HiZMETLERI CALISANLARINDA GURULTU KAYNAKLI iSITME KAYBININ
DEGERLENDIRILMES]

OZET

Amag: Bu ¢alismanin amaci, farkli departmanlarda gorev yapan havayolu personellerinin maruz kaldiklan giiriiltii diizeyine gore isitme
kayiplarini degerlendirmek ve giiriiltiiniin olumsuz etkilerinden korunmanin 6nemine dikkat ¢ekmektir.

Gereg ve Yontem: Calismaya farkli departmanlarda galisan 512 havayolu personeli dahil edildi. Departmanlardaki giiriiltii seviyeleri
belirlenmis ve gruplandirilmistir. Ise girerken yapilan saf ses odyometri testleri ile giincel saf ses odyometri testleri tarandi. Sonuglar
departmana ve giiriiltii diizeyine gére degerlendirildi.

Bulgular: Degerlendirme sonucunda hazirlik ve teslimat personelinin (Grup 1) tiim frekanslarinda istatistiksel olarak anlamli fark
bulundu (p<0,05). Bulasik¢ilarin (Grup 2) sag kulaginda 0,25 kHz ve sol kulaginda 1 kHz'de anlamli fark yokken, diger frekanslarda
istatistiksel olarak anlamli fark bulundu (p<0,05). Temizlik personelinin (Grup 3) sag kulaginda 0.25, 1, 2 kHz ve sol kulaginda 2 kHz'de
anlamli fark yokken, diger frekanslarda istatistiksel olarak anlamli fark bulundu (p<0,05).

Sonug: Giiriiltiye maruz kalan personeller i¢in kulak koruyucularin dogru kullanilmamasi/kullanilamamasi etkin bir koruma
saglayamayacagini diisiindiirmektedir. Ayrica giiriiltiilii ortamlarda ¢alisanlar giirtiltiiden nasil korunacaklari konusunda bir uzman tarafindan
egitim almali ve farkli koruma/miidahale stratejileri uygulanmalidir.

Anahtar Sézciikler: Giiriiltiiye Bagl Isitme Kaybi, Meslek Hastaliklar, Mesleki Giiriiltiiye Maruz Kalma
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Occupa'tlon‘al hqarlng loss as a result of accounting for 16% of cases that cause hearing
exposure to noise is an important health problem loss®?
worldwide'. Noise-induced hearing loss (NIHL) Hearing loss can lead to communication
has been reported as the second most difficulties, social isolation, stress, and fatigue if
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intensity, and frequency of the noise, as well as
the person's age, genetics, and physiological
factors, all play a role in the degree, type, and
configuration of hearing loss’.

Loud noise damages the auditory system
by affecting the hair cells and auditory nerve
cells in the cochlea®. Permanent hearing loss
occurs as a result of sudden or continuous noise
exposure. One of the working environments that
cause noise is the airport. It has been reported
that there is a very high noise level especially in
the ground handling department’.

In this study, the noise level and hearing
test results of airport ground handling workers
exposed to occupational noise were evaluated
according to their departments, and the effect of
noise on hearing thresholds was examined. At
the same time, in this study, it was aimed to draw
attention to the necessity of protection from the
negative effects of noise on hearing health.

MATERIAL and METHODS

This study was conducted in a catering
company. Prior to the study, approval was
obtained from the Ethics Committee
(24.12.2020/958).

A total of 512 staff members (393 males
and 119 females) between the ages of 20 and 56
(38.58 = 6.79) were included in the study. The
pure tone audiometry test (PTAT) results of
airline  staff ~—members were  analyzed
retrospectively. Persons who worked less than 1
year and had a single audiogram were not
included in the study. The employment PTAT
and recent PTAT results of the included
individuals were evaluated. Air conduction (AC)
of 0.25-8 kHz was scanned for both ears.

Participants were grouped according to
the departments they worked in. Noise
measurements were measured with a sound level
meter. The noise levels were determined by
measuring the noise in the departments where
they worked.

Group 1: 95-140 dB(A)/ Preparation and
delivery staff,

Group 2: 85-100 dB(A)/ Cleaning staff,

Group 3: 85-100 dB(A)/ Dishwashing
staff

Statistical analysis of the data was
performed with IBM SPSS Statistics (25.0). The
conformity of the data to the normal distribution
was evaluated by visual (histogram and scatter
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plots) and statistical (Kolmogorov Smirnov-
Shapiro Wilks) methods. Since the frequency
comparison of the scanned hearing tests did not
show a normal distribution, the Wilcoxon T-test
was applied. The statistical significance level
was accepted as p < 0.05.

RESULTS

Table 1 shows the descriptive statistics
regarding the demographic characteristics of the
staff.

According to the pure tone average of the
staff evaluated at the beginning of the job, 487
staff members had normal hearing in the right
ear; this number decreased to 458 in the most
recent evaluation. The number of people with
mild hearing loss increased to 48, the number of
people with moderate hearing loss increased to 4,
and the number of people with moderate to
severe hearing loss increased to 2. The number
of staff members with normal hearing in the left
ear decreased from 488 to 461 in the last
evaluation. The number of people with mild
hearing loss increased to 42, and the number of
people with severe hearing loss increased to 2
(Table 2).

In the Wilcoxon T analysis performed to
compare the AC thresholds in the first and last
tests, a statistically significant difference was
obtained in all frequencies, bilaterally, in Group
1. (Right: p=0,000; p=0,000; p=0,000; p=0,044;
p=0,000; p=0,000) (Left: p=0,049; p=0,000;
p=0,001; p=0,000; p=0,000; p=0,000) (Table 3).

For staff members in Group 2, a
statistically significant difference was found
between the thresholds of the right ear at 0.5, 1,
2,4, and 8 kHz and the left ear at 0.25, 0.5, 2, 4,
and 8 kHz at the entrance to work and the last
hearing test thresholds (Right: p=0,000; p=0,001;
p=0,000; p=0,000; p=0,000) (Left: p=0,000;
p=0,000; p=0,001; p=0,000; p=0,000). In this
group, no statistically significant difference was
found in the comparison of 0.25 kHz in the right
ear and 1 kHz in the left ear Right: p=0,456)
(Left: p=0,475) (Table 3).

In Group 3, a statistically significant
difference was found between the thresholds of
the right ear at 0.5, 4, and 8 kHz and the left ear
at 0.25, 0.5, 4, and 8 kHz at the beginning of the
job and the last hearing test thresholds (Right:
p=0,015; p=0,000; p=0,000) (Left: p=0,034;
p=0,023; p=0,002; p=0,000; p=0,000). There
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was no significant difference in the right ear at
0,25, 1, 2 kHz and left ear at 2 kHz in this group
(Right: p=0,299; p=0,197; p=0,722) (Left:
p=0,482) (Table 3).

The 0.25-8 kHz AC threshold average of
the first PTAT performed by Group 1 staff
members before they entered the job and the
PTAT they had after they were employed are
presented in Figure 1.

The 0.25-8 kHz AC threshold average of
the first PTAT performed by Group 2 staff
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members before they entered the job and the
PTAT they had after they were employed are
presented in Figure 2.

The 0.25-8 kHz AC threshold average of
the first PTAT performed by Group 3 staff
members before they entered the job and the
PTAT they had after they were employed are
presented in Figure 3.

Table 1: Demographic Information

Group 1

Group 2 Group 3

MeanSD MeanxSD Mean=SD

Age (Mean = SD) 39,11+£6,80 37,79+6,75 38,53+6,76
Year of study (Mean £ SD) 4,66+3,53  2,92+2/18  3,62+3,05
Male 239 (94,8) 83 (50,9) 71 (73,2)
Gender N (%)
Female 13 (5,2) 80 (49,1) 26 (26,8)
Total N (%) 252 (49,2) 163 (31,8) 97(18,9)
Table 2. Hearing Loss Degrees of Staff
Right AC (First Test) Right AC Left AC Left AC.
N (%) (Last Test) (First Test) (Last Test)
N (%) N (%) N (%)
Normal Hearing 487 (95,1) 458 (89,5) 488 (95,3) 461 (90)
Mild Hearing Loss 24 (4,7) 48 (9.,4) 19 (3,7) 42 (8,2)
Moderate Hearing Loss 1(0,2) 4(0,8) 5(1) 7(1,4)
Moderately Severe Hearing Loss 0 2(0,4) 0 0
Severe Hearing Loss 0 0 0 2(0,4)
Profound Hearing Loss 0 0 0 0

AC: Air Conduction
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Table 3. Right and Left Ear Air Conduction Results of Staff

Thresholds
Group 1 Group 2 Group 3
in the first p p p
(Mean£SD) (Mean+SD) (Mean£SD)
and last
Right 13,71£7,07 14,47+6,70 14,79+8,86
0,049* 0,456 0,299
0,25 kHz 14,84+9,79 15,09+9,08 16,13+11,21
Left 13,78+8,43 14,20+6,59 15,20+10,60
0,000%* 0,000* 0,034*
0,25 kHz 15,53+8,80 19,20+10,88 17,21+11,13
Right 12,67+6,67 12,26+5,91 13,60+11,21
0,000* 0,000* 0,015*
0,5 kHz 15,51£8,73 14,81+£8,29 16,13+10,14
Left 12,89+7,76 12,26+591 13,09+7,82
0,000%* 0,000* 0,023*
0,5 kHz 15,53+8,80 14,50+8,28 15,15+10,29
Right 11,97+6,38 10,49+5,56 12,42+7,87
0,001* 0,001* 0,197
1 kHz 13,51£7,68 11,87+6,40 13,50+8,98
Left 11,01+6,69 10,09+5,45 12,26+7,77
0,000%* 0,475 0,002*
1 kHz 12,59+8,39 10,49+6,62 10,51£8,67
Right 11,03+£7,17 9,41+6,12 12,73+9,10
0,000* 0,000* 0,722
2 kHz 12,93+9,09 11,04+7,18 13,40+£10,91
Left 12,20+9,80 9,81+6,66 12,93+8,71
0,044* 0,001* 0,482
2 kHz 13,25+11,53 11,19+£8,21 12,31+10,87
Right 22.34+15,75 16,38+11,74 19,94+13,43
0,000* 0,000* 0,000*
4 kHz 27,08+16,66 21,65+14,53 24,07+14,43
Left 24,76+16,34 17,30+12,37 20,46+13,13
0,000%* 0,000* 0,000%*
4 kHz 30,61+17,32 23,03+14,96 25,97+16,67
Right 27,14+20,74 18,25+12,52 22,31£16,53
0,000* 0,000* 0,000*
8 kHz 33,57+20,38 28,68+14,51 31,03+18,22
Left 25,83+18,41 18,21+13,07 23,26+17,11
0,000%* 0,000* 0,000%*
8 kHz 35,20+18,56 28,95+17,04 31,54+18,97
p<0,05*
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Figure 1: Hearing Threshold Average of Group 1 (dB HL)
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Figure 2: Hearing Threshold Average of Group 2 (dB HL)

202

== == Last-Right Ear



Sude TOMAC, MD Halil Berkay SALDIRIM, MD Misra EREN, MD Mustafa Biilent SERBETCIOGLU, MD Oguzhan

YILMAZ, MD

Evaluation Of Noise Induced Hearing Loss In Airport Ground Handling Workers

250 Hz 500 Hz

10

15

20

25

30

35

@ First-Left Ear

1000 Hz

=@ First-Right Ear

KBB-Forum —
2023:223)  \Tar®
www.KBB-Forum.net

2000 Hz 4000 Hz 8000 Hz

== 0w | ast-Left Ear === ces= Last-Right Ear

Figure 3: Hearing Threshold Average of Group 3 (dB HL)

DISCUSSION

NIHL is one of the most common and
preventable causes of occupational morbidity'®.
It has many serious consequences, including
limitation of communication, that can
significantly affect social integration, functional
ability, self-esteem, work performance, and
quality of life outside of work. Considering its
significant impact on people's lives and society,
NIHL is becoming a major concern for health
professionals'""'2.

If there is a different degree of noise
exposure between the two ears in NIHL, there
may be some asymmetrical consequences of
hearing loss. In the literature, it is seen that
NIHL tends to be more severe in the left ear;
approximately 90% of the world's population is
right-handed, and some have suggested that
right-handed people turn their left ear toward the
noise source' "'*'*. This result is consistent with
the findings of our study, in which it was
observed that the left ear was more affected at 4
and 8 kHz in all groups (Table 3).

Nair et al. (2009), in their study with
1,000 staff members in the Indian Air Force,
demonstrated that the significant difference in
the prevalence of NIHL is due to the fact that the
departments are exposed to different noise
levels'®. Also, Novastuti et al. (2019) states in
his study that hearing loss is mostly in the
preparation and delivery department’. This
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situation supports our research and it was
observed that Group 1 had the highest increase in
hearing loss (Table 3).

Suter (2002) pointed out that both low
and high frequencies will be affected whenever
there is long-term exposure to loud noise without
appropriate protection'’. In our study, it was
observed that Groups 1, 2, and 3 were all
affected at low frequencies (Table 3).

Anino et al. (2010) found in their study
that there were different effects on various units
at the airport. It has been determined that cargo
and freight staff are also exposed to excessive
aircraft noise on the cargo ramp'®. In addition,
group 1 is constantly exposed to noise from
ground equipment such as tractors, trucks,
conveyor belts, and trolleys. The cargo terminal
and aircraft ramp have previously been shown to
have excessive noise levels'’.

Nasir and Rampal (2012) studied hearing
loss and contributing factors in a study of 358
staff at Malaysia Airport. In the study, a
significant difference was also obtained in cases
such as the duration of exposure to noise and
smoking'®. The retrospective nature of our study
led to limitations in examining some factors.

Literature review among airport ground
handling staff has showed that there is no study
related to hearing loss especially in cleaning and
dishwashing staff. This indicates a gap in the
current scientific literature on the subject. This
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being the first study conducted on cleaning and
dishwashing staff, we hope it will lead to future
studies.

If occupational diseases are not
monitored, they can progress without being
diagnosed'’. For this reason, it is important to
monitor the hearing of employees with periodic
check-ups for early diagnosis and prevention of
NIHL through a hearing protection program?’. In
addition to periodic controls, changes in the
work program of the staff, training the staff and
employers will be an effective way to eliminate
or reduce industrial noise''*'. In addition, it has
been observed in NIHL that personalized hearing
protectors are effective in preventing noise™. It
has been reported that these protectors cannot
provide an effective level of protection unless
the workers are instructed on their proper use”.

CONCLUSION

In this study, it was revealed that
exposure of airline personnel to noise affects
hearing test results. For this reason, for the
promotion of personalized hearing protection
products, it is necessary for those working in
noisy environments to receive training on this
subject and for audiologists to apply different
intervention strategies for hearing.

It will contribute to industrial audiology
if NIHL summarizes the situation in our country
by conducting projects and scientific studies with
more researchers.
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