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ABSTRACT

Objective: To determine whether the use of earphones affects ear wax accumulation, to
reveal whether it increases the need to consult a doctor, and to try to understand whether
these issues vary according to earphone type.

Method: In this study, patients who applied to Ear Nose and Throat Clinic due to ear con-
gestion between 2020 March and September and were found to have ear wax in the ear
examination were included. Those who do not use headphones are classified as the control
group, and those who use headphones are classified as the study group.
The study group using earphones was evaluated within themselves in three categories
according to the type of earphones they used, as those who used headsets, silicone
inserts, or suspended inserts. The ear cleaning habits of the patients, the frequencies of ear
cleaning, and visiting the physician due to ear congestion were noted.

Results: A total of 46 patients were included in the study. The control group consisted of
16, and the study group of 30 patients. The mean ages of the patients were 48.5+18.01
for the control group and 40.87+21.28 for the study group. The average frequencies of
weekly ear care of the patients were 3.25 in the control , and 2.9 in the study group.
(P>0.05) The average time to consult a physician for ear cleaning was 62.63 months in
the control group and 60.9 months in the study group. (P>0.05)

Conclusion: The use of headphones does not affect the frequency of the patients’ self
weekly ear care or visiting a physician for ear cleaning. Similarly, no significant relationship
was found between earphone types and frequency of self ear care and visiting a physician.
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Oz

Amac: Kulaklik kullaniminin kulak kiri birikimine olan etkisinin olup olmadigini saptamak,
doktora basvuru ihtiyacini artirip artirmadigini ortaya koymak ve bu problemlerin kulaklik
tipine gore degisip degismedigini anlamaya calismak.

Yontem: Bu calismaya 2020 Mart-Eylil doneminde Kulak Burun Bogaz Klinigi'ne kulak
tikanikhigl nedeni ile basvuran ve mauyenelerinde kulak kiri saptanan hastalar dahil edilmis-
tir. Kulaklik kullanmayanlar kontrol grubu, kulaklik kullananlar ise calisma grubu olarak
siniflanmustir. Kulakhk kullanan ¢alisma grubu kendi icinde kullandiklari kulaklik tipine gére
headset kullananlar, silikon uglu insert kullananlar ve askida duran insert kullananlar olarak
lic kategoride degerlendirilmistir. Hastalarin kulak temizleme aliskaliklari, kulak temizleme
sikliklari, kulak tikanikligl nedeni ile hekime basvuru sikliklari not edilmistir.

Bulgular: Calismaya toplam 46 hasta dahil edilmistir. Kontrol grubu 16, calisma grubu 30
kisiden olusmaktaydi. Kontrol grubu icin yas ortlamasi 48,5+18,01, calisma grubu icin
40,87+21,28 idi. Hastalarin haftalik kulak bakimi sikhgr kontrol grubunda 3.25, calisma
grubunda 2.9 olarak saptanmuistir. (p>0.05) Gruplarin kulak temizleme icin hekime basvur-
ma siireleri kontrol grubunda 62.63 ay, calisma grubunda 60.9 aydir. (p>0.05)

Sonug: Kulaklik kullaniminin hastalarin kendi haftalik kulak bakimlari sikliginda, kulak
temizleme icin hekime basvurma sikliklarina etkisi yoktur. Benzer sekilde kulak tikanma
seviyeri ile kulaklik kullanimi arasinda anlamli iliski bulunmamustir.

Anahtar kelimeler: kulak kiri, kulak mumu, kulak tikaniklig1, kulaklik
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INTRODUCTION

Ear wax (cerumen) production is a physiological
process in humans and mammals, which provides
a natural barrier for the penetration of water and
small insects. Cerumen also forms an acidic surface
in order to prevent bacterial reproduction. The self-
cleaning mechanism of the ear expells the ear wax.

However, in some people, this self-cleaning
mechanism may be faulty and results in cerumen
impaction. The distortion of the self-cleaning
mechanism resulting in cerumen impaction is not
well understood.

The structure of the external ear canals could induce
cerumen impaction. For example, a narrow and
deformed external ear canal could be a predisposing
factor.(1,2) Dermatological conditions affecting the
inner lining of the external ear canal and existence
of numerous hair in the external ear canal may
increase the susceptibility to cerumen impaction.
Besides these intrinsic factors, extrinsic factors are
blamed as using cotton buds, wearing earplugs,
hearing aids, and earphones.(3-5)

This study aims to understand the effects of earphone
usage and earphone types on ear wax impaction.

MATERIALS AND METHODS

The study was conducted in compliance with
the declarations of Helsinki and supported by
Baskent University Institutional Review Board. The
study had a retrospective design. The charts of
patients referred to Baskent University Istanbul
Hospital between March-September 2020 with
complaints of ear congestion have been included in
the study. The patients with a previous history of
ear surgeries, diagnosed with other than cerumen
impaction, and patients with external ear canal

Table -1 Weekly frequencies of self ear care within groups

diseases have been excluded from the study. The
patients were classified into two groups. The
control group, who did not wear earphones, the
study group, who regularly used earphones.

The type of earphone used, weekly earphone
wearing hours, weekly frequencies of self ear care,
and frequencies of consulting physicians for
earwax removal have been noted. (Figure - 1) Also,
the blockage levels of the right and left ears were
noted and classified into four levels. Non-occluding
cerumen (Obstruction level 1), partially occluding
cerumen (Obstruction level 2), mostly occluding
cerumen (Obstruction level 3), and totally occluding
cerumen (Obstruction level 4). The groups were
compared with independent t-test, ANOVA, and
chi-square tests in SPSS 12.0 for Windows.

Figure - 1 Earphone types included in the study
A. Headset type B. Insert type with silicon tips
C. Insert type without silicon tips

RESULTS

A total of 46 patients were included in the study.
The control group consisted of 16, and the study
group (earphone group) of 30 patients. The mean
ages for the control, and the earphone groups
were 48.50+18.01, and 40.87+21.28 years,
respectively.

There was no statical difference in terms of
weekly self ear care frequencies between the
control and the earphone groups. (P>0,05) (Table
-1). Frequencies of self ear care were not
affected by earphone usage.

Group N Mean Std. Min. Max. P
Dev.
Control group 16 3.25 2.27 .00 7.00 619
Weekly self ear Earphone group 30 2.90 2.25 .00 7.00 ’
care frequency
Total 46 3.02 2.24 .00 7.00

Independent T-test results

Std Dev: standard deviation, Min: minimum, Max: maximum
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Table — 2 Physician referral frequencies for ear wax removal witihn groups
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Group N Mean Std. Min. Max. P
Dev.
o Control group 16 62.63 71.70 6.00 180.00 930
Physciain referral frequency e o0 oroup 30 | 60.90 72.80 00 | 24000 |’
(Months)
Total 46 61.50 71.62 .00 240.00
Independent T-test results
Std.Dev: standard deviation, Min:minimum, Max: maximum
Table — 3 Weekly earphone usage hours and obstruction levels for right ears
Obstruction N | Mean | Std.Dev. | Min. | Max. P
level
1 2 13.50 9.19 7.0 20.0
2 5 21.40 19.61 2.0 50.0 046
Weekly earphone usage 3 4 19.00 1849 | 20| 350 ’
(Hours)
4 19 18.57 14.44 1.0 55.0
Total 30 18.76 14.96 1.0 55.0
*One way ANOVA test
Std.Dev: standard deviation, Min:minimum, Max: maximum
Table — 4 Weekly earphone usage hours and obstruction levels for left ears
Obstruction N Mean Std. Dev. Min. Max. P
level
1 5 16.00 13.76 2.0 30.0
2 2 5.00 .00 5.0 5.0 555
Weelly earphone usage 3 7 20.71 13.92 1.0 | 350 | °
(Hours)
4 16 20.50 16.50 20 55.0
Total 30 18.76 14.96 1.0 55.0
*One way ANOVA test results
Std.Dev: standard deviation, Min:minimum, Max: maximum
Table — 5 Obstruction levels for both ears according to used earphone types
Earphone Type
Insert Insert
earphone earphone
without with silicone Headset Total “p
silicone tip tip
N % N % N % N %
1 1 50,0% 0 0,0% 1 50,0% 2 100,0%
Right ear 2 31600% | 2 | 400% | 0 | 00% | 5 | 1000%
obstruction ,265
level 3 1 25,0% 1 25,0% 2 | 50,0% 4 100,0%
4 7 | 36,8% 10 52,6% 2 10,5% 19 100,0%
1 0 0,0% 5 100,0% 0 0,0% 5 100,0%
Left ear obstruction 2 1 50,00/0 1 50,00/0 0 O,OO/O 2 100,00/0 180
level 3 3| 429% | 2 28,6% | 2 | 28,6% 7 | 100,0% '
4 8 | 50,0% 5 31,3% 3 18,8% 16 100,0%

* Ki-square test results
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There was no statistical difference in physician
referral frequencies between the control, and the
earphone groups. (p>0,05) (Table-2). Physician
referral frequencies were not affected by
earphone usage.

Weekly earphone usage hours according to the
right ear blockage levels were 13.5 hours in level
1, 21.4 hours in level 2, 19.0 hours in level 3 and
18.57 hours in level 4 blockages, respectively.
There was no statistically significant difference in
terms of weekly earphone usage hours and
obstruction levels of the right ears. (P>0,05)
(Table -3)

Weekly earphone usage hours in terms of the left
ear blockage levels were 16.0 hours in level 1, 5
hours in level 2, 20.7 hours in level 3 and , 20.5
hours in level 4 blockages, respectively. There
was no statical statistically significant difference
in terms of weekly earphone usage hours and
obstruction levels of left ears. (P>0,05) (Table 4 )

There was no statistically significant relationship
between obstruction levels of right and left ears
and earphone types (P>0.05). In other words, the
right and left ear obstruction levels did not
change according to the variations in earphone
types.(Table - 5)

DISCUSSION

With the development of individual broad data
bandwidth allocation, smartphones and tablets
have become indispensable to our daily lives for
reaching online sources and social media. With
the production of wireless and long-lasting
battery earphones, they have been used in
increasing frequency. Besides entertainment,
there is a growing trend worldwide to work from
home, particularly in the current COVID-19
pandemic.(6,7)

The COVID-19 pandemic strike has popularized
daily remote teleworking, remote teleclasses, and
online telemeetings. Parallel to these working
environments and social transformations, earphone
usage has been recommended to maintain a
comfortable and delighted workplace. (8)

The advantages of wearing earphones are to
refrain from being easily distracted and to reduce
outside noise. Nevertheless, the effect of
earphone use on the ear canal and cerumen
impaction is unknown. This study aimed to
understand the effects of earphone usage on
cerumen impaction. According to a prevailing
assumption the likelihood of cerumen impaction
correlates with earphone usage. Our results
contradicted  this assumption, and wearing
earphones was not associated with cerumen
impaction.

Limitations of the Study

The main limitation of the current study was our
limited number of patients. Although, we have
investigated the levels of ear canal obstructions;
we have not studied the ear wax composition to
find any difference in the compositions of the ear
waxes of the groups. Also, ear wax viscosity may
be another factor that we have not studied.
Another limitation of our study was the absence
of data about the shape, and width of external ear
canal, which could be another factor influencing
the cerumen impaction. However, this kind of
study had very complex design, needs numerous
patient groups, and includes lots of data to be
analyzed.

Strength of the Study

According to our knowledge, this is the first
paper studying earphone usage and cerumen
impaction. In 2015, Manchaiach et al.® studied
the relationship between use of hearing aid and
cerumen impaction.

The impetus behind their study was that blockage
of the external ear canal with a foreign body may
end up with mechanic obstruction of the external
ear canal and accumulation of earwax. Surprisingly
they did not find any significance between hearing
aid use and cerumen impaction. The clinical
practice guidelines on earwax recommend regular
ear canal checks every three to six months.(10)
Regular checks for these patients become
debatable with these conclusions. Nevertheless,
still frequent, and regular control of the earmolds,
earmold tubes, and earwax traps should be
carried out since physiological processes produce
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them continuously.

Earphone use is not the sole criterion to get
suspected. Thus we also studied earphone types
and how many hours of earphone use was
practiced in a week. These factors may also
influence the earwax impaction. Surprisingly we
did not find any significant relationship between
earphone types, duration of earphone usage, and
earwax impaction.

We have classified and investigated ear canal
obstruction levels in both ears that could be
directly affected by earphone types, but similarly,
we did not find any relation between earphone
usage and cerumen impaction.

In conclusion, there is no relation between
earphone usage and earwax impaction. Earphone
types and duration of earphone use do not
influence earwax impaction.
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