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ABSTRACT

Aim: This study aimed to examine the relationship of tinnitus loudness, annoyance and handicap in
tinnitus patients with the level of coronavirus-related anxiety, psychological distress, and fear. It was
also aimed to evaluate the effects of insomnia severity and social and emotional loneliness perception
on tinnitus in the pandemic period.

Materials and Methods: A total of 112 patients over the age of 18 who were followed up in two
centers with the diagnosis of chronic subjective tinnitus were included in the study. During the
pandemic, the data were collected using the following tools via Google Forms: Demographic
Information Form, Visual Analogue Scale (VAS) for tinnitus loudness and annoyance, the Tinnitus
Handicap Inventory (THI), Coronavirus Anxiety Scale (CAS), Fear of COVID Scale (FCVS-T), COVID-
19 related Psychological Distress Scale (CORPD), Insomnia Severity Index (ISI), and Social and
Emotional Loneliness Scale (SELSA-S).

Results: A weak positive correlation was found between CAS score and VAS for tinnitus loudness
and annoyance, FCVS-T, ISI, Selsa-S total scores; between FCVS-T score and VAS for annoyance,
CORPD, ISl scores; and, between CORPD and THI, ISI scores (p<0.05). There was a significant
positive correlation between VAS and Selsa-S "social loneliness" sub-dimension scale, THI scores
(p<0.05).

Conclusion: Psychological support should not be neglected in the management of tinnitus patients in
the pandemic period, and tinnitus patients should be followed closely, since the increase in
psychological factors and the perceived loneliness level and the severity of insomnia in the pandemic
cause a worsening in the perception of tinnitus.
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oz

Amag: Bu ¢alismanin amaci, pandemi sirecinde kronik subjektif tinnitus hastalarinda tinnitus grliigd,
tinnitusun yarattigi sikinti ve engellilik algisinin koronavirise iligkin anksiyete, psikolojik sikinti ve
korku diizeyi ile iliskisini incelemek ve bu slregte uykusuzluk gsiddeti, sosyal ve duygusal yalnizlik
algisi degiskenlerinin tinnitusa etkisini degerlendirmektir.
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Gereg ve Yéntem: Kronik tinnitus tanisiyla iki merkezde takip edilen 18 yas (istii toplam 112 hastaya
pandemi siirecinde Google Forms araciligiyla demografik bilgi formu, Viziiel Analog Skala (VAS) for
tinnitus loudness and annoyance, Tinnitus Engellilik Envanteri (THI), Koronaviriis Anksiyete Olgedi
(CAS), Koronaviriis Korku Olgegi (FCVS-T), COVID-19 Psikolojik Sikinti Olgedi (CORPD), Uykusuzluk
Siddeti indeksi (ISI) ve SELSA-S Sosyal ve Duygusal Yalniziik Olgedi uygulanmistir.

Bulgular: CAS puani ile “WVAS for tinnitus loudness and annoyance”, FCVS-T, ISI, Selsa-S toplam
puanlari arasinda; FCVS-T puani ile VAS for annoyance, CORPD ve ISI puanlar arasinda; CORPD
puani ile THI ve ISI puanlari arasinda pozitif yénde diisiik diizeyde anlamli korelasyon saptanmistir
(p<0,05). VAS ile Selsa-S sosyal yalnizlik alt boyut élgek ve THI puanlari arasinda pozitif yénde
anlamii iliski vardir (p<0,05).

Sonug: Pandemide psikolojik faktorlerde ve algilanan yalnizlik diizeyi ile uykusuzluk siddetindeki artis
tinnitus algisinda kétilesme yarattigi icin, bu siiregte hastalarin yénetiminde psikolojik destek ihmal

edilmemeli ve hastalar yakin takipte olmalidir.

Anahtar Sézclikler: Tinnitus, psikolojik faktérler, insomnia, yalnizlik, pandemi.

INTRODUCTION

Public health authorities have been obliged to
take exceptional steps to prevent the spread of
infection due to the COVID-19 pandemic (1).
Many countries have imposed social distancing
restrictions and encouraged individuals to stay at
home as much as possible because of the
person-to-person transmission of COVID-19 (2).
With the social isolation imposed on people, the
pandemic was expected to cause serious
psychological tension and trigger various
psychological problems (3). In Vindegaard and
Benros’s systematic review study, an increase in
depression and anxiety levels and a decrease in
psychological well-being were detected during
the pandemic period, and data supporting this
outcome was obtained (4).

Tinnitus, which is the perception of sound without
a sound stimulus in the environment, is a very
common condition in the society. Its prevalence
was reported as 25.3% (5). The sense of sound
in the ear or head that does not come from a
sound source in the environment outside of the
body, inside the body (such as vascular noises),
or auditory hallucinations brought on by mental
illness is known as subjective tinnitus (6).
Sensory deprivation secondary to cortical
reorganization and cochlear dysfunction is
considered to be the most common causes of
subjective tinnitus (7). When this condition lasts
for at least six months, it is called chronic tinnitus.
Tinnitus may also increase in relation to the
physiological response of the individual to this
perceived sound. Tinnitus was found to be
associated with emotional distress, depressive
symptoms, anxiety, and insomnia (8). There are
few research investigating how the COVID-19
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epidemic has affected people's subjective
perceptions of tinnitus (2, 3, 9-12). In studies,
changes in lifestyle such as social isolation,
emotional states, insomnia, financial concerns
during the pandemic period exacerbated the
tinnitus complaint of people and caused these
issues to be perceived as more disturbing.

The aim of our study was to examine the
relationship between tinnitus loudness,
annoyance and handicap in chronic subjective
tinnitus patients during the pandemic period with
the level of anxiety, psychological distress, and
fear related to coronavirus, and to evaluate the
effects of insomnia severity and social and
emotional loneliness perception on tinnitus in this
period.

MATERIALS and METHODS

This study was carried out in the ENT clinics of
two university hospitals between March and July
2021. Ethical approval was obtained for the study
from the Medical Ethics Committee of Ege
University (Decision Date: 18.02.2021, Decision
No: 21-2.1T/32) and COVID-19 study approval
was obtained from the Turkish Ministry of Health
(Approval Date: 06.02.2021, Approval Code:
2021-02-02T20_24_39).

The sample size of this study was determined
using power analysis. The sample size was
computed as 111 with an effect size of 0.30, a
margin of error of 0.05, a confidence level of
0.95, and a population representation of 0.95
using the G*power 3.1 tool. As a result, a total of
112 participants from two centers took part in the
study.

The clinical files of the patients who were
followed up with the diagnosis of subjective
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tinnitus in both clinics between February 2018
and February 2020 and who met the inclusion
criteria were scanned and these patients were
contacted by phone. All participants who
volunteered were included in the study, which is
a non-probability sampling method.

Individuals who were literate in Turkish and over
the age of 18 and presented to these clinics for at
least six months with the complaint of subjective
tinnitus before the pandemic, had no problems
with accessing the internet were included in the
study. Patients with a history of middle ear
pathology and/or previous ear surgery and
chronic disease, diagnosed with psychiatric or
neurological disease, and diagnosed with
objective or new-onset tinnitus were excluded
from the study.

The patients were informed about the study via
telephone, and the informed consent form
created in Google Forms and the link containing
the questions were sent to those who
volunteered to participate in the study via e-mail.
After these patients gave consent to participate in
the study via the link, they were able to answer
demographic information, questions about the
COVID-19 pandemic, and scale questions in
three stages via the same link. Participants
primarily answered socio-demographic questions
such as age, gender, socio-economic level,
occupation, as well as questions about chronic
disease, hearing loss, and tinnitus complaints
(hearing loss and hearing aid use status, tinnitus
duration). In the second stage, the participants
answered questions about the COVID-19
pandemic period (such as average sleep time at
night for the last two weeks, its effect on the
perception of tinnitus loudness and annoyance,
COVID-19 diagnosis status, increase in tinnitus
loudness after covid-19 diagnosis). In the third
stage, the participants answered the scale
questions.

The perception levels of tinnitus loudness and
annoyance during the COVID-19 pandemic
process were evaluated using the Visual
Analogue Scale (VAS), scoring between 1 (no
increase in tinnitus loudness, no increase in
tinnitus annoyance) and 10 (excessive increase
in tinnitus loudness, extreme tinnitus annoyance).
Tinnitus Handicap Inventory (THI): Tinnitus
Handicap Inventory is a  25-question
guestionnaire developed by Newman. It was
translated into Turkish by Aksoy et al. and its
validity and reliability study was conducted (13). It
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evaluates the emotional, catastrophic, and
functional effects of tinnitus and measures its
effect on patients’ daily functions. There are 25
items in the inventory consisting of three options
as 'yes', 'no', and 'sometimes'. A 'Yes' answer is
4 points and a 'No' answer is 0 points. A
maximum of 100 points can be obtained. A THI
score ranging from O to 16 means "slight
handicap”, while a score between 18 and 36
indicates a “mild level of handicap”. A score
falling within the range of 38 to 56 suggests a
“‘moderate level of handicap”, whereas a score
between 58 and 76 indicates a “severe level of
handicap”. Finally, a THI score ranging from 78 to
100 is classified as a “catastrophic level of
handicap” (13).

Coronavirus Anxiety Scale (CAS): It is a scale
developed to assess anxiety related to the
COVID-19 pandemic and adapted into Turkish by
Evren et al (14). It consists of 5 items. Each item
in the scale is scored from 0 to 4 based on
experiences in the previous 2 weeks. A total
score of 0-20 is taken from the scale, and the
total score obtained shows the increase in
dysfunctional anxiety associated with
coronavirus. In Evren et al''s study, the cutoff
point was not assessed (14).

Coronavirus Fear Scale (FCVS-T): It is a 5-point
Likert-type scale, which was adapted into Turkish
by Haktanir et al. (15) and consists of 7 items
about fear of coronavirus. A total score of 7-35 is
taken from the scale. As the total score obtained
from the scale increases, the level of fear of
coronavirus increases (15).

CoVvID-19 Psychological Distress  Scale
(CORPD): It was adapted into Turkish by Ay et al
(16). It evaluates psychological distress related to
COVID-19 in twelve 5-point Likert type items (1-
strongly disagree, 5-strongly agree). The score
range is 12-60, and a high score means that
there is a high level of psychological distress
related to COVID-19 (16).

Insomnia Severity Index (ISI): It is a scale that
assesses the areas of difficulty falling asleep,
difficulty staying asleep, difficulty waking up early
in the morning, satisfaction with sleep patterns,
disruptions to daily functionality, detectability of
sleep-related disruptions, and stress level
brought on by sleep issues in order to determine
the severity of insomnia. It consists of 7 items in
total. Boysan et al. conducted the Turkish validity
and reliability study (17). A score of 0-7 on the
scale indicates clinically insignificant insomnia; 8-
14 indicates the lower threshold of insomnia; 15-
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21 indicates clinical insomnia (moderate); and,
22-28 indicates clinical insomnia (severe) (17).

Social and Emotional Loneliness Scale (SELSA-
S): It is a scale that evaluates the perceived
loneliness in adults with emotional and social
loneliness sub-dimensions (18). It consists of 15
items in total. A 7-point Likert-type scale with a
range of 1 (strongly disagree) to 7 (strongly
agree) determines the degree to which each
statement on the scale is perceived by the
person. The scale's lowest possible score is 15,
and its greatest possible score is 105. There is
no cutoff point for Akgul’'s study (18).

Statistical Analysis

Data analysis was carried out with the SPSS
(Statistical Program in Social Sciences) 25
program. The Kolmogorov-Smirnov test was
used to determine if the study's data fit a normal
distribution. For comparison tests, a significance

Table-1. Demographic variables.

level (p) of 0.05 was chosen. With non-
parametric test techniques, the analysis was
carried out since the variables did not have a
normal distribution (p>0.05). Due to the lack of a
normalcy assumption, comparisons between
independent pairs were done using the Mann
Whitney U test. The Kruskal Wallis test was
performed for comparisons in  multiple
independent groups. The study's variables did
not have a normal distribution; thus Spearman'’s
rank correlation coefficient was applied. The
reliability analysis of the scales was determined
using the Cronbach's coefficient.

RESULTS

A total of 112 people, 58 women and 54 men,
participated in this study. Demographic
information about the participants is given in
Table-1 in detail.

Variable Groups Frequency Percent
Gender Female 58 51,8
Male 54 48,2
Right 25 22,3
Tinnitus Side Left 33 29,5
Bilateral 54 48,2
Hearing Loss ves 65 58,0
No 47 42,0
Right 13 11,6
. . Left 18 16,1
Hearing Loss Side Bilateral 34 30.4
HL (-) 47 41,9
. Sensorineural 65 58,0
Hearing Loss Type
HL (-) 47 42,0
No 55 49,1
Hearing Aid Use Yes 10 8,9
No HL 47 42,0
Total 112 100,0
Table-2. Descriptive statistics and reliability analyses regarding the scale scores.
Variable Cronbach alfa Mean * sd Min - Max
CAS 0,817 1,27 £ 2,55 0-13
FCVS-T 0,886 16,17 £ 6,16 7-34
CORPD 0,806 38,26 + 12,75 12 -110
THI 0,951 51,29 + 27,43 4-96
ISI 0,958 9,11 £ 6,23 0-25
Selsa-S Social Loneliness 13,16 £ 7,06 5-35
Selsa-S Emotional Loneliness 0,713 9,86 + 6,54 5-33
Selsa-S Total 38,84 + 18,14 15-88

sd; standart deviation

Table-3. Comparison of variables for CAS, FCVS-T, CORPD, THI ve ISI Scores.
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< CcAs FCVS-T CORPD THI ISl
. rou
Variables ps Meant M (Min- Meant M (Min- Meant M(Min- Meant M(Min- Meant M (Min-
sd Max) sd Max) sd Max) sd Max) sd Max)
Fema 143t 17,71+ 40,22 + 52,81 + 9,19+
a0 D asman T auzen) RNE sksee) %03 10029)
1,00 14,52 36,15+  36(12- 49,67+ 9,02+
Gender Male e 0013 g5 T 1420 M54 110) 27,02 47(496)  Tgop  85(0-24)
Test® 1364,000 1100,000 1180,000 1458,000 1531,000
P 0,144 0,006 0,024 0,529 0,838
. 1,68 & 178+ 39,8+ 51,88 + 8,48 &
T 00:9) 9 1ea2n)  rar 42260 RE sa@en) Lo 90-22)
142+ 15,82 & 36,55 + 50,97 + 9,0 £
Leit o 008 oge 14rs4  0F ssuzse) 00 ase9e) Vg7t 8029)
Tinnitus Side .
Bilate 0,98+ 1563+ 155(7- 3859+ 39,512 51,22 9,41
ral 256 018 537 29) 13,51 110) 26,05 9496) g5 9(124)
Test® 5,073 2,832 0,860 0,011 0,294
P 0,079 0,243 0,651 0,995 0,863
1% 1574+ 38,17 + 54,32 + 8,83+
Yes 3 009 So o asr2e) SR awazen) %00 sases) Pgit 9029)
‘ 1,64+ 16,77 + 3838+  37(16-  4711+% 9,49 £
Hearing Loss No  12%F 0013 ST asree) g 10 g 46496)  SE 9024
Test® 1437,000 1400,500 1452,500 1297,500 1424,000
P 0,508 0,452 0,658 0,175 0,541
4 131+ 16,60 + 38,02+ 52,85 + 7,23+
Right »0F o006 1290F 182y SRZE souzen) noF 4rao9e) A 60-18)
0,94+ 15,89 + 39,33 49,89 + 9,78+
teit 039 o0 oot 1aa2e)  5F aouzse) DNE 4sees) T 95029
HL Side .
Bilate 0,91 15,20 & 37,26 + 57,24 + 8,94+
o e 008 52 uagee) LT aiqeas LA ewwave) gt eu-29)
Test® 0,882 0,973 0,187 0,644 1,103
P 0,643 0,615 0,911 0,725 0,576
1,2+ 16,01 + 38,05+  37(12- 4854+ 8,76+
No  5ag 009 “ghg™ 15(734)  "p5 g1 110) 2749  46(4-96) g3 8(0-29)
COVID-19 1,52+ ~ 16,72 + ~ 39 + . 60,88 + . 10,32 + R
DoV 1S o Yes RS 0013 Tgiet ases) g 420260 QU eaee) ghet 11629
Test® 1009,500 976,500 941,500 804,000 909,500
P 0,499 0,436 0,307 0,047 0213

sd; standart deviation, M; Median, Test? test value of Mann Whitney, Test" test value of Kruskal Wallis, *p<0,05; there is a

statistically significant difference between the groups.

The mean age of the participants was 46.45
years. Participants had tinnitus complaints for an
average of 44.28 months, and 25 patients were
diagnosed with COVID-19 an average of 7.68
months ago. 44% of the 25 patients diagnosed
with COVID-19 answered ‘yes’ to the question of
whether they experienced an increase in tinnitus
loudness after diagnosis. The average sleep time
of the participants at night for the previous two
weeks was 6.57 hours. During the pandemic, the
patients stated that the tinnitus loudness on VAS
was 3.09 on average and tinnitus annoyance was
3.89 on average.

Descriptive statistics and reliability analyses
regarding the scale scores in the study are in
Table-2.
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There was no statistically significant difference in
the participants' CAS, FCVS-T, CORPD, THI,
and ISI scores according to their tinnitus side,
hearing loss, hearing loss side in those with
hearing loss, and COVID-19 diagnosis status
(p>0.05). Results from FCVS-T and CORPD
revealed statistically significant gender
differences (p<0.05) (Table-3).

The scale scores of the Selsa-S total and sub-
dimensions in the participants did not differ
statistically significantly according to gender,
tinnitus side, hearing loss side in those with
hearing loss, and COVID-19 diagnosis status
(p>0.05). The scale scores of the Selsa-S total
and sub-dimensions in the participants showed a
statistically significant difference according to the
state of hearing loss (p<0.05) (Table-4).
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Table 4. Comparison of variables according to SELSA-S and sub-dimension scores

Social Loneliness

Emotional Loneliness

SELSA-S Total

Variables Groups - - -
Meantsd M (Min-Max) Meanxsd M (Min - Max) Mean * sd M (Min - Max)
Female 13,14+7,63 11(5-35) 9,03 £ 5,27 7(5-31) 38,81+ 17,98 35(15-88)
Gender Male 13,19 £ 6,45 13(5-26) 10,74 + 7,63 7,5(5-33) 38,87 + 18,47 35,5(15-84)
Test® 1521,000 1436,500 1565,000
p 0,793 0,437 0,995
Right 12,44 £ 6,32 11(5-24) 9,64 + 4,74 9(5-23) 39,24 + 16,12 41(15-71)
Left 13,27 £ 7,71 10(5-34) 10,21+ 7,71 7(5-31) 41,33+ 19,45 35(15-88)
Tinnitus Side Bilateral 13,43 + 7,06 12(5-35) 9,74 £ 6,59 7(5-33) 37,13+ 18,33 34,5(15-84)
Test® 0,160 0,629 1,246
p 0,923 0,730 0,536
Yes 14,45 + 6,85 13(5-34) 11,66 + 7,64 9(5-33) 42,86 + 18,92 41(15-88)
. No 11,38 £ 7,02 9(5-35) 7,36 + 3,34 6(5-18) 33,28 + 15,54 30(15-71)
Hearing Loss 2
Test 1062,500 1011,000 1061,000
p 0,006* 0,002* 0,006*
Right  11,92+5,94 11(5-23) 10,08 + 5,63 9(5-23) 36,62 + 15,51 41(16-69)
Left 14 +7,81 10,5(5-30) 9,72 £6,97 6,5(5-31) 41,67 + 18,97 35(19-88)
HL Side Bilateral 15,65 + 6,53 16,5(5-34) 13,29 £ 8,42 11(5-33) 45,88 + 19,89 47,5(15-84)
Test 2,977 2,964 2,060
p 0,226 0,227 0,357
No 1327 11(5-35) 9,99 + 6,71 7(5-33) 38,84 + 17,69 36(15-88)
. . Yes 13,04 +7,4 11(5-26) 9,4 +6,04 7(5-29) 38,84 + 20,01 34(15-75)
COVID-19 Diagnosis Status a
Test 1048,500 1050,000 1065,500
p 0,785 0,787 0,878

sd; standart deviation, M; Median, Test? test value of Mann Whitney, Test"; test value of Kruskal Wallis, *p<0,05; there is a
statistically significant difference between the groups.

Table-5. Examining the relationships between scale scores and demographic variables

) Social Emotional Selsa-S
Variables CAS FCVS-T CORPD THI ISI . .
Loneliness Loneliness Total
r -0,239 0,121 0,124 -0,018 -0,079 -0,033 0,074 0,006
Age
p 0,011* 0,202 0,192 0,850 0,409 0,732 0,438 0,953
Tinnitus r -0,136 -0,078 -0,054 -0,134 -0,093 0,029 0,109 0,019
Duration
(Month) p 0,154 0,411 0,572 0,159 0,332 0,758 0,252 0,841
r 0,348 0,168 0,146 0,215 0,144 0,263 0,297
CAS
p 0,001* 0,077 0,124 0,023* 0,131 0,005* 0,038*
r 0,337 0,128 0,208 0,153 0,041 0,065
FCVS-T
p 0,001* 0,178 0,028* 0,107 0,671 0,499
r 0,210 0,201 -0,104 -0,162 -0,114
CORPD
p 0,026* 0,034* 0,274 0,088 0,231
r 0,384 0,178 0,074 0,098
THI
p 0,001* 0,060 0,437 0,304
r 0,296 0,089 0,296
ISI
p 0,038* 0,352 0,039*

r; spearman correlation coefficent, *p<0,05; there is a statistically significant relationship between the groups

Table-6. Examining the relationship between VAS and demographic variables
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Variables rip VAS Loudness VAS Annoyance
r -0,155 -0,097
Age
p 0,103 0,308
L . 0,100 -0,031
Tinnitus Duration (Month) '

p 0,294 0,747

CAS r 0,295 0,312

p 0,002* 0,001*

FCVS-T r 0,171 0,240

p 0,072 0,011*

CORPD r 0,172 0,235

p 0,070 0,013*

THI r 0,415 0,548
p <0,001* <0,001*

S| r 0,246 0,288

p 0,009 0,002*

r 0,234 0,236

Selsa- S Social Loneliness ’ ’

p 0,013* 0,012*

Selsa-S Emotional Loneliness 0,018 -0,009
p 0,851 0,927

Selsa-S Total ' 0,107 0,146

p 0,261 0,125

r 0,791

VAS Loudne '

naness p <0,001*

r; spearman correlation coefficent, *p<0,05; there is a statistically significant relationship between the groups

The results regarding the correlation between
age, tinnitus duration, and scale scores are in
(Table-5). There was a weak negative significant
correlation between the age variable and the
CAS score (p<0.05). There was a weak
significant positive correlation between CAS
score and FCVS-T, ISI, Selsa-S total, and
Emotional Loneliness sub-dimension scores;
between the FCVS-T score and the CORPD and
ISI scores; between the CORPD score and the
THI and ISl scores; between the THI and the ISI
scores; and between ISI scores, Selsa-S total,
and Social loneliness sub-dimension scale
scores (p<0.05) (Table-5).

There was a weak positive correlation between
VAS for tinnitus loudness and CAS, ISI, and
social loneliness scores; and, there was a
statistically ~ significant  moderate  positive
correlation between VAS for tinnitus loudness
and THI scores (p<0.05). There was a weak
positive correlation between the VAS for tinnitus
annoyance and the CAS, FCVS-T, CORPD, IS,
and Selsa-S social loneliness subscale scores; a
moderately  significant  positive  correlation
between the VAS for tinnitus annoyance and THI
scores; and a statistically significant positive high
correlation between the VAS for tinnitus
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annoyance and the VAS for tinnitus loudness
(p<0.05) (Table-6).

DISCUSSION

In this study, the relationship of tinnitus loudness,
annoyance and handicap with the level of
anxiety, psychological distress, and fear related
to the pandemic was examined; and the
correlation of the severity of insomnia and
perceived loneliness level of the patients with
these variables was also examined in a total of
112 chronic subjective tinnitus patients followed
in two clinics.

In our study, the increase in the perception of
tinnitus loudness and tinnitus annoyance during
the pandemic period was evaluated with VAS
scoring. Participants yielded an average of 3.09
points out of 10 regarding the increase in the
perception of tinnitus loudness during the
pandemic and an average of 3.89 points
regarding the increase in the perception of being
disturbed by tinnitus. The mean THI score was
51.29. According to this result, the patients had a
moderate level of disability perception. Although
the increase in VAS scores was not apparent, a
moderate positive correlation was obtained with
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THI scores. In addition, a high level of positive
correlation was found between VAS loudness
and annoyance scores. Accordingly, it can be
said that tinnitus increases the perception of
disability in daily life and psychosocial functions,
as the level of discomfort from tinnitus and the
perception of tinnitus loudness increase during
the pandemic period. The study by Beukes et al.
concluded that lifestyle changes imposed by the
pandemic were one of the factors that worsened
tinnitus in one-third of respondents. Since most of
the participants lived in a town or city, they stated
that the pandemic was a quieter experience than
they were used to, and this may be a factor that
changed the tinnitus experience and made the
tinnitus perception more prominent (2). In the
study of Anzivivo et al., a moderate level of
tinnitus disability perception was found in more
than half of the patients (62.5%) similar to our
study (19). They suggested that during home
isolation (lockdowns), the lack of background
noise may have made tinnitus more noticeable.
They also emphasized that susceptibility to
anxiety and stress during the pandemic may be
included as other potential risk factors regarding
worsening tinnitus. In the study of Fioretti et al., it
was stated that 77.5% of the patients had
increased tinnitus complaints due to stress (10).

In our study, 25 participants stated that they were
diagnosed with COVID-19. The participants
diagnosed with COVID-19 were asked if they
experienced an increase in tinnitus loudness
following their diagnosis. 44% of 25 participants
diagnosed with COVID-19 described an increase
in tinnitus loudness after diagnosis. In studies in
the literature, it has been reported that tinnitus
exacerbates after COVID-19 infection in 24.3% to
40% of people with tinnitus (2, 12, 20). These
results can be considered compatible with the
findings of our study. In our study, the factors
related to the increase in perceived tinnitus
loudness after COVID-19 infection may have
been stemmed from the exposure to viral
infection and stress factors. Damages in the
peripheral auditory system due to viral infections
can occur by directly affecting structures such as
the Organ of Corti, stria vascularis, or spiral
ganglion, or by activating the patient's immune
system against the virus (21). Along with viral
infections, physical, mental, and metabolic stress
factors can also affect the inner ear by affecting
the immune system, causing the release of
cytokines and reactive oxygen radicals (22).
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In the study of Schlee et al, a significant
relationship was found between "pandemic stress
questions" which are related to feelings of grief,
disappointment, irritability and stress and the
tinnitus scales; as the scores obtained from the
questions increased, the scores obtained from
the tinnitus scales also increased (3). According
to Aydogdan et al., tinnitus patients' stressed,
worried, and pessimistic moods were linked to
higher THI and VAS (tinnitus loudness and
tinnitus annoyance level) scores (9). They
suggested that a stressful, anxious, and
pessimistic mood during the pandemic may
trigger tinnitus. In our study, similar to the
literature, a significant increase was found in the
level of tinnitus disability as the level of
psychological distress related to COVID-19
increased. In addition, the increase in the level of
VAS tinnitus annoyance during the pandemic
was associated with the increase in psychological
distress related to the pandemic. In addition, a
weak positive significant correlation was found in
our study between VAS for tinnitus loudness,
tinnitus annoyance and the level of dysfunctional
anxiety associated with coronavirus. Xia et al.
found that the increase in THI scores after the
pandemic lockdown was partially related to the
increase in anxiety scores (11). In addition, it was
determined that providing only educational
counseling to tinnitus patients in this period
caused an increase in the level of anxiety, and
therefore, it made it difficult to manage tinnitus as
the feeling of anxiety increased tinnitus.
Therefore, they emphasized that if stress is not
managed well in the pandemic, it can significantly
increase the severity of tinnitus and the level of
associated anxiety. Both this study and our
findings are important in confirming the causal
role of anxiety on tinnitus during the pandemic
period. Beukes et al. reported that 32% of the
participants found tinnitus to be more disturbing
due to fears and limitations related to COVID-19
(2). In our study, however, no significant
relationship was found between the level of fear
of coronavirus and tinnitus variables. On the
other hand, as the level of fear increased, anxiety
and psychological distress related to the
coronavirus increased. Beukes et al. emphasized
that the increase in anxiety and frustration due to
various reasons such as having problems in
relationships due to lockdown, issues related to
food supply, and the anxiety related to catching
the virus also increased the level of discomfort
with tinnitus, and also that the anxiety of catching
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the virus can trigger fear avoidance behavior (2).
Therefore, it is inevitable that the increase in the
levels of fear, anxiety, and psychological distress
related to the pandemic is related to each other in
our study.

In our study, no relationship was found between
tinnitus duration and psychological factors. This
result shows that tinnitus loudness, annoyance,
and handicap may increase with worsening in
psychological factors associated with the
pandemic, independent of the duration of chronic
tinnitus.

In the literature, the effects of psychological
factors on tinnitus during the pandemic period
have been interpreted by comparing them with
general psychological scales and the scores
obtained in the pre-pandemic period (2, 3, 9-11).
In our study, scales that directly evaluate the
psychological factors related to the COVID-19
period were used. In this sense, although our
study showed a significant and partial
relationship between psychological factors and
tinnitus variables in the pandemic, adding the
group with newly on-set tinnitus complaints in the
pandemic could have helped us to understand
this relationship and the effect of the pandemic
process more clearly.

In the study of Beukes et al., the majority of
patients with tinnitus reported lower sleep quality,
more sleep problems, more frequent night
waking, and less rest, which were significantly
associated with worsening tinnitus (2). In the

literature, it is reported that most of the
individuals who experience tinnitus often
experience sleep disturbance, concentration

difficulties or psychiatric disorders, especially
depression and anxiety (23). In our study, the
mean ISI score of the participants was 9.11,
which corresponds to mild insomnia. In our study,
a weak positive significant correlation was found
between the scores of psychological factors
related to COVID-19, tinnitus handicap level,
VAS tinnitus loudness, VAS tinnitus annoyance,
and insomnia severity level. Accordingly, as the
fear of the pandemic, anxiety, psychological
distress factors, and tinnitus handicap, loudness
and annoyance level increase, insomnia-related
problems such as difficulty in sleeping,
maintaining sleep, and sleep satisfaction also
increase partially. It was suggested that focusing
on the treatment of sleep disorders may also be
beneficial in reducing the anxiety of patients,
since not treating tinnitus symptoms or not
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responding to psychosomatic problems in a
timely manner may lead to a vicious cycle of
tinnitus-sleep disorders-anxiety (24).

In our study, a significant correlation was found
between VAS for tinnitus loudness and VAS for
tinnitus annoyance scores and social loneliness
subscale scores of the Selsa-S scale. Social
loneliness is called a type of loneliness that
occurs when a person lacks a social network
(18). Beukes et al. found that more than half of
the participants with tinnitus felt lonely during the
pandemic process, and those who reported it this
way were perceived as more disturbing. As
explained by one of the participants in their study,
"spending a lot of time alone has made me more
aware of tinnitus", they stated that their
experience of loneliness may have increased
during the pandemic due to the lockdown
measures implemented at that time (2). Our study
is in line with that of Beukes et al (2). Especially
during the pandemic period, it is possible to see a
significant increase in the level of social
loneliness in our findings, rather than emotional
loneliness scores due to lockdown and social
isolation in Turkey. In addition, as the level of
dysfunctional anxiety associated with coronavirus
increased in our study, there was a significant
and low increase in SELSA-S total and emotional
loneliness subscale scores. In the literature,
social distance and isolation have been found to
result in more negative psychological effects.
Beukes et al. emphasized that despite the
participants' desire for social interaction, the
observance of social distancing and isolation
rules may cause the participants to have less
social interaction and feel lonelier, and thus,
tinnitus may have worsened (2). In our study, as
the severity of insomnia increased, SELSA-S
total and social loneliness subscale scores also
increased. Studies in the literature have
determined that increased anxiety, depression,
and perceived loneliness are important causes of
poor sleep quality in the pandemic (25).
Researchers have hypothesized that there are
various factors effective in this outcome.
Accordingly, it is that insomnia disrupts daytime
functioning and therefore may affect individuals'
motivation and/or their ability to relate to others
and form meaningful social connections. Also,
individuals with insomnia may show an increased
response to possible daily stressors that can
increase responses to interpersonal conflicts or
reduce their resources to deal with interpersonal
needs. People may experience a greater need for
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social support as a result of this (26). Last but not
the least, the proportion of participants with
hearing loss in our study was 58%. The scores
obtained from the Selsa-S total and social and
emotional loneliness subscales of the participants
with hearing loss were found to be higher than
the participants without hearing loss. Similarly, in
the study of Littlejohn et al.,, a significant
correlation was observed between the greater
hearing difficulties reported by individuals over
the age of 70 and the increase in depression,
loneliness, and cognitive dysfunction reported by
individuals in the pandemic (27). They suggested
the reason for this as the increasing levels of
loneliness brought about by mandatory social
distancing. These results show us that social
isolation during the pandemic may have an effect
on increasing the perceived emotional and social
loneliness level in adults with hearing loss. In our
study, no significant difference was found in all
other scales in terms of hearing loss. This shows
us that regardless of hearing loss, patients with
tinnitus may be affected by psychological factors
related to the pandemic process.

Tinnitus was substantially more unpleasant for
women and young people under 50 during the
pandemic, according to Beukes et al. (2). Fioretti
et al., on the other hand, found that the
depression and anxiety scores of female patients
with tinnitus increased (10). This has been
suggested to be related to more significant
lifestyle changes made during the epidemic, such
as changes in work for these groups and an
increase in childcare and household duties (2).
Similarly, in our study, women had significantly
higher scores on psychological factors related to
COVID-19. Concerns about COVID-19 have also
been found to increase as age decreases.
Limitations

Our study has some limitations. The first of these
is the lack of a chance to compare changes
related to tinnitus, loneliness perception,
insomnia, and psychological factors before and
after the pandemic. In addition, groups with newly
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CONCLUSION

It was found in the present study that the
increase in the psychological factors related to
the coronavirus was associated with an increase
in the perception of tinnitus loudness, annoyance,
and handicap. It was also found that the severity
of insomnia and perceived loneliness were the
factors that worsened this situation. Although the
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as the rest of the world, these factors that
increase the perception of tinnitus should be
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