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Introduction
 In December 2019, a new type of corona virus was identified in a 
group of adults with pneumonia of unknown etiology in Wuhan, Chi-
na. The new virus was named severe acute respiratory syndrome co-
rona virus 2 (SARS-CoV-2), and the disease caused by it was termed 
corona virus disease 2019 (COVID-19) [1]. The World Health Orga-
nization, concerned with the severity and quick spread of the virus, 
characterized COVID-19 as a pandemic in March 2020 [2].

 The transmission of COVID-19 occurs mainly from person to 
person. In order to reduce the spread of the disease, in March 2020, 
several states in Brazil adopted lockdown, with the closure of non-es-
sential services, such as restaurants, movie theaters, stores, schools, 
outpatient clinics etc [3]. These measures had socioeconomic, psy-
chological and health care delivery impacts [4-7].

 Tinnitus may be defined as the conscious awareness of a sound in 
the absence of a corresponding external auditory stimulus [8]. The 
prevalence of tinnitus is estimated at 11.9% to 30.3% globally [9]. 
Oiticica and Bittar found a prevalence of 22% in the city of Sao Paulo, 
and the majority (64%) reported feeling annoyed because of the tin-
nitus [10]. Previous studies have shown a close association between 
tinnitus symptoms and anxiety, depression and insomnia, with signif-
icant interference in the quality of life of affected individuals [11,12].

 We hypothesized that the impacts resulting from the pandemic 
could cause an increase in the tinnitus annoyance. Thus, this study 
aimed to assess whether tinnitus annoyance increased with the pan-
demic and to correlate this increase with socioeconomic, psychologi-
cal and health care delivery impacts.

Methods
Patient selection and study design

 This is a cross-sectional study approved by the Ethics Commit-
tee of our institution (protocol 41820820.7.0000.5505), including 
patients previously followed up at the tinnitus outpatient clinic of a 
tertiary referral center. The outpatient services were suspended from 
March to July 2020, due to the lockdown. When outpatient visits were 
allowed again, patients were invited to participate in the study by an-
swering a standard questionnaire on their first visit, which occurred 
between August and October of the same year. The inclusion criteria 
were as follows: patients with a previous diagnosis of tinnitus, regard-
less of etiology, and agreement to participate in the study by signing 
the informed consent form (ICF).The exclusion criteria were patients 
under 18 years of age.

Standard questionnaire applied

 The following information was collected through the ques-
tionnaire: gender, age, living status, duration of tinnitus, previous 
treatment for tinnitus and whether this treatment had been inter-
rupted with the pandemic, diagnosis of previous hearing loss, tin-
nitus characteristics, visual analog scale (VAS) of the annoyance 
caused by the tinnitus, comorbidities [anxiety, depression, insomnia,  
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Abstract
Objective: To assess whether tinnitus annoyance increased with the 
pandemic and to correlate this increase with socioeconomic, psy-
chological and health care delivery impacts.

Methods: Cross-sectional study carried out at a tertiary referral cen-
ter between August and October 2020 by applying a standard ques-
tionnaire to outpatients previously followed up for tinnitus, assessed 
in their first visit after lockdown.

Results: Our study group comprised 71 patients. The impacts 
resulting from the pandemic included: compliance with social dis-
tancing (90.1%), decrease in household income (33.8%), weight 
changes (52.1%), increased consumption of caffeine and/or sugar 
(21.1%), and tinnitus treatment interruption (19.7%). Tinnitus annoy-
ance increased after the pandemic onset for 29 (40.9%) patients. 
For these 29 patients, the visual analog scale (VAS) for tinnitus an-
noyance increased significantly from 5.6 to 8.3 (P<.001). The tinnitus 
annoyance increased in 80.0% of patients with anxiety, compared 
to 30.4% among patients with no anxiety (P = .001). No correlation 
was found between the increase in tinnitus annoyance and the other 
parameters assessed.

Conclusion: Tinnitus annoyance increased for 40.9% of the patients 
included in our study. We found a significant correlation between 
anxiety and increase in tinnitus annoyance after the pandemic onset.
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temporomandibular joint dysfunction (TMD)], diagnosis of 
COVID-19 and if hospitalization and/or use of potentially ototoxic 
medication had been needed, compliance with social distancing, de-
crease in household income, weight change, and increase in the con-
sumption of caffeine and/or sugar.

 The questionnaire included an open-ended question regarding the 
factors to which patients attributed the worsening of their tinnitus. 
These answers were then classified into 4 groups: emotional factors 
(such as fear, anxiety, depression, insomnia, death of relatives), so-
cioeconomic factors (including social distancing, job loss, decrease 
in household income), COVID-19 diagnosis, and other health-relat-
ed factors (comprising changes in eating habits and weight).Patients 
could attribute the worsening to more than one factor.

 Hearing loss was diagnosed based on pure tone audiometry, per-
formed prior to the pandemic, as part of the etiological investigation 
of tinnitus. The pure tone average (PTA) was calculated with 500-, 
1000- and 2000-Hz air conduction thresholds, and PTAs ≥ 26dB HL 
were considered hearing loss, according to Lloyd and Kaplan’s clas-
sification [13].

 Regarding the tinnitus characteristics, patients were asked to de-
fine whether their tinnitus was continuous or intermittent, and to com-
pare it to known sounds. Based on this comparison, the tinnitus was 
classified according to the pitch in pure tone or noise, with high or 
low frequency sensation, following the psychoacoustic classification 
of tinnitus proposed by Suzuki et al [14]. Thus, all reports of tinnitus 
with the characteristics of “whistle/cicada/insect” were classified as 
high frequency pure tone; “ship horn” as low frequency pure tone; 
“bee/wheezing/pressure cooker/rain” as high frequency noise; and 
“car engine/sea wave/airplane/waterfall” as low frequency noise [14]. 
Pulsatile tinnitus was considered a distinct category and was not clas-
sified as pure tone or noise. Tinnitus was deemed polytonal when the 
patient reported 2 or more types of tinnitus.

Tinnitus assessment

 A 10 cm long horizontal line was used as the VAS (figure 1). Pa-
tients were instructed to put a cross on the straight line at the point 
that most precisely corresponded to their degree of annoyance due to 
tinnitus before the beginning of the pandemic, and another cross for 
the degree of annoyance after the pandemic started. The position of 
the cross was assigned a score between 0 and 10. The closer to 10, the 
greater the annoyance [15-17]. The tinnitus annoyance was therefore 
quantified with the VAS score and an increase in annoyance was de-
fined as a difference between the VAS score before the pandemic and 
the VAS score after its onset ≥ 1.

 Exceptionally, if patients assigned the maximum score (n = 10) for 
the annoyance both before and after the pandemic, given the impossi-
bility of a quantitative comparison between the two similar maximal 
scores, a categorical evaluation was performed, i.e., these patients 
were asked whether they considered that their annoyance increased or 
not.

Statistical analysis

 As the normality hypothesis was excluded for all data after the 
Kolmogorov-Smirnov test, we used nonparametric tests: chi-square 
test for categorical data and Mann-Whitney test and Wilcoxon test 
for quantitative data comparison. Statistical analyses were performed 
with SPSS for Mac version 26.0 (IBM). Statistical significance was 
determined at the confidence level of P < .05.

Results
Clinical profile of patients and tinnitus characteristics

 The study group comprised 71 patients, who answered the stan-
dard questionnaire between August and October 2020. The clinical 
profile of patients and their tinnitus characteristics are presented in 
table 1.

 Impacts resulting from the pandemic and tinnitus assessment 
In our study, 68 patients (95.8%) did not have COVID-19. The 3 
(4.2%) patients who had COVID-19 did not require hospitalization, 
nor did they use chloroquine or hydroxychloroquine, potentially oto-
toxic medications [18]. All patients diagnosed with COVID-19 re-
ported an increase in tinnitus annoyance. The remaining data regard-
ing the impacts resulting from the pandemic are shown in table 2.

 Tinnitus annoyance remained stable after the pandemic onset for 
38 (53.5%) patients, increased for 29 (40.9%) patients, and decreased 
for 4 (5.6%). Among the patients with increased tinnitus annoyance,  

Figure 1: Visual analog scale (VAS) used.

Parameter Patients, No. (%)

Gender 
Female 
Male

 
46 (64.8)
25 (35.2)

Age, years 61.1 ± 15.6 (21-90)a

Comorbidity 
Anxiety 

 Depression 
 Insomnia 

 TM

 
15 (21.1)
8 (11.3)

24 (33.8)
14 (19.7)

Audiometry
With hearing loss

Without hearing loss
Not Available

 
42 (59.2)
8 (11.3)

21 (29.6)

Live alone 16 (22.5)

Tinnitus duration, months 82.6 ± 103.0 (2-600)a

Laterality of Tinnitus
Right ear
Left ear
Bilateral

 
18(25.3)
22 (31.0)
31 (43.7)

Tinnitus characteristics
Continuous
Intermittent

Different between the ears

 
52 (73.3)
14 (19.7)

5 (7.0)

Psychoacoustic Classification
Pulsatile

High frequency pure tone
High frequency noise
Low frequency noise

Polytonal

 
3 (4.2)

13 (18.3)
32 (45.1)
9 (12.7)
14 (19.7)

TMD: Temporomandibular Joint Dysfunction; a Mean ±Standard Deviation (range)

Table 1: Clinical profile of patients and characterization of tinnitus.
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26 presented an increase in the VAS score≥ 1, while 3 had a VAS 
score of 10 before and after the beginning of the pandemic but report-
ed that their annoyance increased.

 For the 71 patients, the mean score assigned to the VAS after the 
pandemic onset was 7.4, significantly higher than the pre-pandemic 
score (6.5; P = .002).Likewise, for the 29 patients with an increase in 
tinnitus annoyance, the mean VAS score after the pandemic was 8.3, 
significantly higher than the mean VAS score before the pandemic 
(5.6; P< .001).

 Concerning the factors to which patients attributed the increase 
of their tinnitus annoyance, from the 29 patients 9 (31.0%) reported 
emotional factors; 4 (13.8%) socioeconomic factors; 5 (17.2%) other 
health-related factors; 3 (10.3%) attributed to COVID-19 diagnosis; 
and 13 (44.8%) could not specify a reason. Five (17.2%) patients at-
tributed the increase of their tinnitus annoyance to more than one fac-
tor.

 The tinnitus annoyance increased in 80.0% of patients with anx-
iety, whereas only 30.4% of patients with no anxiety reported an 
increase in the annoyance (P = .001; figure 2). No significant cor-
relation was found between the increase in tinnitus annoyance and 
the following parameters: gender, age, tinnitus duration, treatment 
interruption, depression, insomnia, TMD, social distancing, increased 
consumption of caffeine and/or sugar, increase, decrease or mainte-
nance of weight, decrease in household income, and living alone.

 The statistical analysis of the correlation between the increase 
in tinnitus annoyance and the tinnitus characteristics (continuous, 
intermittent or different between the ears), as well as the tinnitus  

psychoacoustic classification, was not possible due to the low inci-
dence of some categories.

Discussion
 This study aimed to evaluate whether tinnitus annoyance increased 
with the pandemic and to correlate this increase with socioeconom-
ic, psychological and health care delivery impacts resulting from the 
pandemic. In the literature, few studies have addressed the topic given 
the timeliness of the COVID-19 pandemic.

 There was an increase in tinnitus annoyance after the pandemic 
onset for 40.9% of the patients, maintenance for 53.5%, and decrease 
for 5.6%. The mean score assigned to the VAS increased significantly 
from 6.5 to 7.4 (P = .002) for the 71 patients and from 5.6 to 8.3(P< 
.001) for the 29 patients. In a multicenter study by Beukes et al., 32% 
of patients rated their tinnitus as more bothersome after the pandem-
ic, 67% as stable, and 1% reported an improvement [19]. An Italian 
study reported an increase in the Tinnitus Handicap Inventory (THI) 
by one-level in 75% of 16 patients assessed during the lockdown in 
Italy [20]. Likewise, Schlee et al. observed, on average, an increase in 
the THI score of 4.37 points during lockdown in Germany [21].

 Considering the individual nature of tinnitus, several subjective 
questionnaires have been developed to assess its severity. The VAS 
and the THI are frequently used to identify tinnitus handicap severity 
[22,23]. Figueiredo et al. and Nascimento et al. found a significant 
correlation between THI and VAS [24,25]. Therefore, although the 
THI is a more comprehensive assessment, we preferred to use the 
VAS because it is simpler and easily assimilated by patients, being 
equally reliable.

 The increase in tinnitus annoyance was significantly more fre-
quent among patients with anxiety (80.0%), compared to patients 
with no anxiety (30.4%; P = .001). Several studies have reported an 
association between emotional states and tinnitus perception [26]. 
The prevalence of psychiatric disorders, particularly anxiety and 
depression, has been shown to be high among tinnitus patients, and 
the presence of these disorders correlate with tinnitus annoyance and 
severity [27]. Some theories have been described to explain these 
findings. Gamma-aminobutyric acid (GABA) is the main inhibitory 
neurotransmitter in the brain, and participates in the activity of cen-
tral auditory pathways, as well as in pathways involved with anxiety 
[28,29]. Furthermore, neuro-imaging studies have shown that symp-
toms of depression and/or anxiety correlate with perceived tinnitus 
intensity and with volumetric changes in the brain [30].

 Xia et al reported a significant increase in anxiety associated with 
the COVID-19 pandemic, both in terms of increased incidence and 
intensity.31Consistent with our results, the aforementioned study 
found an increase in tinnitus annoyance after the pandemic among 
patients with anxiety. Patients with anxiety had significantly higher 
THI scores than patients without [31]. We hypothesize that the lack 
of statistically significant correlation between tinnitus annoyance and 
depression is due to the small number of patients with depression in 
our sample.

 The COVID-19 pandemic has led to several psychological, so-
cioeconomic and health care delivery changes: compliance with so-
cial distancing (90.1%), decrease in household income (33.8%), and 
weight changes (52.1%), and increased consumption of caffeine and/
or sugar (21.1%), and tinnitus treatment interruption (19.7%). Of 
the participants in the study by Beukes et al., 44% followed social  

Parameter Patients, No. (%)

Tinnitus treatment 
   Interrupted treatment 
   Maintained treatment 
   No previous treatment 

14 (19.7)
35 (49.3)
22 (31.0)

Decrease in household income 24 (33.8)

Compliance with social distancing 64 (90.1)

Weight 
   Increased
   Decreased
   Maintained 

27 (38.0)
10 (14.1)
34 (47.9)

Increased consumption of caffeine and/or sugar 15 (21.1)

Table 2: Impacts resulting from the pandemic.

Figure 2: Relationship between anxiety and increase in tinnitus annoy-
ance.
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distancing, 24% reported less healthy diet and 49% related financial 
concerns [19]. Weight changes and increased consumption of sugar 
could cause an increase in tinnitus. The Na+-K+-ATPase pump is a 
transmembrane protein found in the inner ear hair cells and generates 
an inward-directed Na+ gradient and an outward-directed K+ gradient. 
This pump activity may be compromised by glucose and insulin 
fluctuations, resulting in a greater amount of sodium inside the en-
dolymph. The endolymph modification may cause tinnitus, vertigo, 
dizziness, aural fullness and fluctuating hearing loss [32]. In relation 
to caffeine, we evaluated its consumption because, although no clear 
relationship has been demonstrated, some studies have considered it 
an exacerbating factor for tinnitus [19,33,34].

 In our study, with the exemption of anxiety, we did not find a sig-
nificant correlation between the increase in tinnitus annoyance and 
the different parameters assessed. Likewise, a previous study from 
the literature has shown that patients who perceived frustration, grief, 
stress, and nervousness during the pandemic reported an increase of 
tinnitus-related distress; however, items with a more specific focus on 
the concerns arising from the pandemic, such as financial or health-re-
lated, or on the objective situation (e.g., social isolation, impact on 
professional activities) did not significantly correlate to tinnitus 
changes [21].

 We theorize that this lack of significant correlation found may be 
explained by the small number of patients included in some variables, 
by the heterogeneous impact of the pandemic for each patient, and 
by the subjective interpretations regarding the changes caused by the 
pandemic. Patients may have lost their jobs, for example, but their 
concerns may be focused on getting a new job or on how to increase 
their income, with possible reduction in the attention given to the tin-
nitus.

 The loudness of any sound depends on the contrast between this 
sound and the background sound. Thus, the reduction of environmen-
tal sound will lead to an increase in the perceived tinnitus loudness. In 
silence, tinnitus is the only sound present and the auditory system will 
detect it [35]. Therefore, unlike the result found in our study, we could 
assume that social distancing would lead to a reduction in environ-
mental sound, with a consequent increase in the annoyance caused by 
the tinnitus. However, social distancing may have different meanings 
for each individual; it may have reduced sound exposure for those 
who spent most of the time on their own, whereas increased it for pa-
tients whose family members started working from home. Similarly, 
people who lived alone, if exposed to numerous virtual meetings held 
during the pandemic, for example, may have increased their exposure 
to sounds when at home.

 Emotional, socioeconomic, and other health-related factors, as 
well as the diagnosis of COVID-19, were reported by patients as pos-
sible reasons for their increase in tinnitus annoyance. A systematic re-
view found a high psychological impact of the COVID-19 pandemic 
among the general public, healthcare professionals, and patients with 
pre-existing comorbidities or COVID-19 [36]. However, although 
we have excluded the possibility of tinnitus increase due to ototox-
ic drugs or hospitalization, patients diagnosed with COVID-19 rep-
resent a potential conflict in the analysis of tinnitus increase due to 
possible sensorineural dysfunction caused directly by the new corona 
virus. In these cases, an isolated analysis of the psychological, socio-
economic and health care delivery impacts caused by the pandemic is 
not possible [37].

 Considering the importance of the COVID-19 pandemic, it is of 
utmost importance to identify an increase in tinnitus annoyance and 
evaluate the possible factors related to that increase, in order to prop-
erly monitor and treat patients, including the possibility of preventing 
the tinnitus worsening. Patients with anxiety should be carefully fol-
lowed up, since a significant association between anxiety and tinnitus 
increase has been demonstrated. As social distancing is essential to 
reduce the spread of the virus, remote treatment modalities should 
be considered. Studies have shown that cognitive behavior therapy 
provided via the Internet can help patients decrease the annoyance 
associated with tinnitus and is equally effective when compared to 
face-to-face therapy [38,39].

 The primary limitation of this study is its cross-sectional design, 
which limits a better analysis of casual relationships. However, part 
of this limitation may have been reduced by asking the patients about 
their tinnitus annoyance before the pandemic. Additionally, we did 
not evaluate the onset of tinnitus during the pandemic, as only patients 
with chronic tinnitus were included in the study. Moreover, validated 
self-reported questionnaires addressing anxiety and depression were 
not used. Finally, this study comprised a small number of patients as 
it was conducted during a short period of time, since outpatient visits 
were suspended again due to worsening of the pandemic.

 This study is the first to assess the changes in the perception of 
tinnitus annoyance arising from the COVID-19 pandemic in Brazil. 
Our findings have direct clinical implications, as the identification of 
anxiety as a factor associated with tinnitus increase may allow a more 
targeted treatment of patients.

Conclusion
 Tinnitus annoyance increased after the pandemic onset for 40.9% 
of the patients evaluated. The COVID-19 pandemic has led to psy-
chological, socioeconomic and health care delivery impacts, such as 
compliance with social distancing, decrease in household income, 
weight changes, increased consumption of caffeine and/or sugar, and 
tinnitus treatment interruption. We found a significant correlation be-
tween anxiety and increase in tinnitus annoyance.
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