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Abstract: The COVID-19 pandemic and the lockdown measures are both causes of psychological
distress. The aim of the current study was to evaluate the psychological effects of lockdown measures
on patients with subjective chronic tinnitus diagnosed before the COVID-19 pandemic. A sam-
ple of n = 77 patients with chronic tinnitus was contacted by mail/phone for a survey between
June 2021 and September 2021. All patients filled out questionnaires on tinnitus distress (Tinnitus
Handicap Inventory, THI), anxiety (Beck Anxiety Inventory, BAI) and depression (Beck Depression
Inventory, BDI) and eight items of the Tinnitus Sample Case History (TSCH) about tinnitus history
(i.e., loudness, pitch, perception, tinnitus location), stress, and related conditions (noise annoyance,
vertigo/dizziness, headache). Forty patients with chronic tinnitus filled out the survey. No significant
differences of total THI mean scores (p > 0.05) were found compared to the results obtained before the
COVID-19 pandemic and after lockdown. Regarding depression and anxiety, the female population
showed a significant increase in scores obtained from the BDI (p < 0.0170) and the BAI (p < 0.049).
Only two patients (0.5%) were infected by COVID-19 (positive RT-PCR), and they did not report
any worsening of tinnitus. According to the data of the literature, our patients experienced a het-
erogeneous course of tinnitus, and the severity of tinnitus was not significantly affected by lifestyle
changes during the COVID-19 pandemic and lockdown.
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1. Introduction

Tinnitus is defined as the perception of a sound or sounds in the ear or head without
an external source [1]. The prevalence of subjective chronic tinnitus is 10–15% [2,3] of
the adult population and tinnitus is very debilitating in 1–2%. Tinnitus is a multifactorial
disorder, but in 40% of patients is considered idiopathic [4]. Anxiety and depression are
frequently widespread in patients with tinnitus [5–9], but a clear relationship is not still
demonstrated.

As shown in the literature, the generation, persistence and recurrence of tinnitus are
still debated. Cortical reorganization, secondary to sensory deprivation due to cochlear dys-
function, has been proposed as one of the most frequent causes of tinnitus [2,10]. The avoid-
ance of silence and acoustic masking have been proposed as effective measures to overcome
sensory deprivation and to increase symptom masking. Neurological manifestations, such
as olfactory and taste alterations, headaches, hearing loss, tinnitus and dizziness, have
been reported in COVID-19 patients [11,12]. Viola et al. [13] reported a 23.2% prevalence
of subjective tinnitus in a sample of 185 COVID-19 patients using an online questionnaire.
A systematic review by Beukes et al. [14] suggested that the pooled estimated prevalence of
tinnitus post-COVID-19 is 8% (CI: 5 to 13%). The management of the COVID-19 pandemic
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led the Italian government to declare, on 9 March 2020, the prohibition of any movement
within national territory, except for work/health reasons, and the obligation to stay at home
as much as possible. Subsequently, the lockdown measures were relaxed in alternating
phases with different regional trends. It is reasonable to think that, during the lockdown,
the absence of environmental masking sounds from everyday life may have increased the
perception of tinnitus. Additionally, the stress experienced during the pandemic could be
included as an additional potential risk factor for worsening tinnitus.

Mazza et al. [15] found a significant increase in psychological distress in the general
Italian population during the COVID-19 pandemic. Specifically, individuals with previous
situations of high stress reported higher levels of anxiety and depression; the same data
emerged for people with chronic diseases, probably because COVID-19 has increased
a greater sense of vulnerability and fear. Casagrande et al. [16] focused on the quality
of sleep during the COVID-19 emergency, reporting an increase in sleep disorders and
consequent psychological problems, particularly the risk of the onset of symptoms linked
to post-traumatic stress disorder (PTSD).

The emotional impact of the pandemic has also led to major changes in daily life
activities, such as physical exercise, sexuality, and nutrition [17]. The results of the studies
carried out on the Italian population during COVID-19 pandemic are in line with the data
collected in other countries [18–21], and they highlight the need for greater attention to
mental health.

The aim of this work was to investigate, through a survey, the psychological effects of
lockdown measures during the COVID-19 pandemic on patients with subjective chronic
tinnitus diagnosed before the pandemic.

2. Materials and Methods
2.1. Sample and Setting

A sample of 77 patients with chronic tinnitus evaluated before the COVID-19 pandemic
at the Tinnitus Center of the European Hospital in Rome was selected. All the patients were
contacted by mail/phone for a survey between June 2021 and September 2021. The survey
included validated questionnaires and some items of the Tinnitus Sample Case History
(TSCH). The patients were evaluated by an ENT specialist and a psychologist, and they
filled out the questionnaires before the COVID-19 pandemic. Inclusion criteria were:
(a) chronic tinnitus (more than 6 months); (b) age over 18 years; (c) speaking Italian fluently;
and (d) no apparent cognitive impairment or major psychiatric/neurological disorder
(schizophrenia, Alzheimer’s disease, Parkinson’s disease). All procedures performed in
this study involving human participants were in accordance with the ethical standards of
the institutional and/or national research committee and with the 1964 Helsinki declaration
and its later amendments or comparable ethical standards. The study was approved by the
Internal Review Board of the University of L’Aquila (protocol code 89132 of 26 July 2021).
Participation was on a voluntary basis and every patient gave written consent to the use
of anonymity data provided in the responses to the questionnaires. The treatment of the
patients before March 2020 was based on personalized therapies and included cognitive
behavioral therapy (individual sessions), hearing aids, otorhinolaryngological follow up,
pharmacotherapy, and physiotherapeutic sessions.

2.2. Measures

All patients filled out the following standardized questionnaires: TSCH, the Tinnitus
Handicap Inventory (THI); the Beck Anxiety Inventory (BAI); and the Beck Depression
Inventory (BDI). Responses of the questionnaires were recorded in an Excel spreadsheet.
Access to the response spreadsheet was limited to the principal investigators. Two adjunc-
tive questions were focused on COVID-19: (1) Have you tested positive for COVID-19?
yes/no; (2) have lifestyle changes associated with containing COVID-19 affected your
tinnitus? yes, it is worse/yes, the tinnitus got worse for a short time/no.
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2.2.1. Standardized Questionnaires

Tinnitus Sample Case History (TSCH)

The TSCH is a standardized questionnaire of 35 items developed by the Tinnitus
Research Initiative to collect sociodemographic and clinical data in tinnitus research [22].
The 8 items of the Italian version of the TSCH used in this survey were about tinnitus
history (i.e., loudness, pitch, perception, tinnitus location), stress, and related conditions
(noise annoyance, vertigo/dizziness, headache).

Tinnitus Handicap Inventory (THI)

The THI [23] is a self-report questionnaire widely used in tinnitus research to assess
the impact of tinnitus in daily life. It consists of 25 items and 3 subscales (functional,
emotional, and catastrophic). Based on the total score of the Italian THI version [24],
tinnitus severity can be graded from slight (grade 1) to catastrophic (grade 5). A THI
score > 36 was considered to indicate decompensated tinnitus [25,26].

Beck Anxiety Inventory (BAI)

The BAI [27] is a self-administered tool of 21 items used to assess the severity of anxiety
over the last seven days. Every item can be rated on a 4-point scale with a score ranging
from 0 (‘not at all’) to 3 (‘severely’). Based on the total score, anxiety can be classified as
minimal (0–7), mild (8–15), moderate (16–25), and severe (26–63).

Beck Depression Inventory (BDI)

The BDI-II [28] is a self-report instrument of 21 items to assess depressive symptoms
over the previous two weeks. Based on the total score, depression can be classified as
minimal (0–13), mild (14–19), moderate (20–28), or severe (29–63).

2.2.2. Tonal Audiometry

All patients were tested with pure tonal audiometry during the first evaluation
(2018–2019). Normal hearing was defined by threshold < 25 dB HL in all frequencies
tested between 250 and 8000 Hz.

2.3. Statistical Analyses

A descriptive analysis was performed by calculating the relative frequencies for
categorical variables: tinnitus perception, tinnitus location, tinnitus loudness varying from
day to day, stress effect, tinnitus pitch, hyperacusis, headache, and vertigo. The comparison
between these variables before COVID-19 and after the lockdown period was effectuated
with the McNemar test.

THI, BDI and BAI total scores were considered as continuous variables and are pre-
sented as means and standard deviations. The mean score of these questionnaires before
COVID-19 and after the lockdown period was evaluated with a t-test for paired data.
The Fischer exact test was used to examine the possible differences between different
grades for the THI, BDI and BAI before COVID-19 and after the lockdown.

The t-test for paired data was used to analyze the difference between sex and age
under 50 and over 51 years before COVID-19 and after the lockdown period. Finally,
the differences of THI, BDI and BAI scores before COVID-19 and after the lockdown
periods were also tested in males, females, and patients aged under and over 50 using the
t-test for paired data.

A p-value of less than 0.05 was considered significant. The data were analyzed using
the Stata 15 software (Stata Corp LP, College Station, TX, USA).

3. Results

Thirty-seven patients did not answer the phone/mail request or did not have time to
answer the survey. A total of n = 40 patients (52.5% male) participated in the survey and
were included in the analyses. The mean age was 47.8 (SD: 13.2) years. Only two patients
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(0.5%) were infected with COVID-19 (positive RT-PCR), and they did not report any wors-
ening of tinnitus. Lifestyle changes associated with containing COVID-19 did not affect
tinnitus in 33 patients (82.5%). However, 80% of patients described their tinnitus as contin-
uously present after lockdown (p < 0.00019), and 77.5% of patients described their tinnitus
as bilateral or central after lockdown (p < 0.0041). Details on patient sociodemographic
characteristics before COVID-19 and after lockdown can be found in Table 1. We found
that 65% of patients had increased tinnitus related to stress before COVID-19 and 77.5% of
patients had increased tinnitus related to stress after lockdown (p < 0.0005) (Table 1).

Table 1. Sociodemographic and clinical data before COVID-19 and after lockdown.

Before COVID-19 After Lockdown
(n = 40) (n = 40)

n % n % p-value *
Tinnitus perception

Constant 27 67.5% 32 80%
0.00019

Intermittent 11 27.5% 8 20%

Missing 2 5% - -
Tinnitus location

Only one ear (right or left) 14 35% 9 22.5%
Both ears and inside the head 26 65% 31 77.5%

0.0041

Missing - - - -
Tinnitus loudness varying from
day to day Yes 27 67.5% 29 72,5%

0.0136
No 13 32.5% 11 27.5%
Missing - - - -

Stress effect
Increased tinnitus 26 65% 31 77.5%
No effect 9 22.5% 9 22.5%

0.0005

Missing 5 12.5% - -
Tinnitus pitch

Very high and high 29 72.5% 24 60%
0.0090

Medium and low 9 22.5% 16 40%

Missing 2 5% - -
Intolerance to sound

Never rarely sometimes 28 70% 29 72.5%
Often always 9 22.5% 11 27.5%

0.0012

Missing 3 7.5% - -
Headache Yes 19 47.5% 17 42.5%

ns
No 19 47.5% 23 57.5%
Missing 2 5% - -

Vertigo/dizziness Yes 10 25% 13 32.5%
No 27 67.5% 27 67.5%

0.026

Missing 3 7.5% - -
* McNemar Test; ns = not significant.

Based on the pure tone audiometry (250-8.000 Hz) before COVID-19, 26 patients had
hearing loss. According to the total THI score, 22.5% of the patients were classified as
very mild (grade I), 32.5% as mild (grade II), 32.5% as moderate (grade III), 10% as severe
(grade IV), and 2.5% as very severe (grade V) after lockdown (Figure 1). Moreover, 47.5%
of patients reported decompensated tinnitus after lockdown (THI > 36). Based on the data
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obtained before COVID-19 and post-lockdown, no significant differences were found in the
total THI mean scores
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3.1. Association of Tinnitus Distress with Depression and Anxiety
3.1.1. Depression

Regarding depression, based on the BDI score, 24 patients (60%) showed no symptoms
or minimal symptoms, while 11 patients (27.5%) showed mild symptoms, 4 patients (10%)
showed moderate depressive symptoms, and 1 patient (2.5%) showed severe symptoms af-
ter lockdown. According to the total BDI mean scores before COVID-19 and after lockdown,
no significant differences were found.

3.1.2. Anxiety

Regarding anxiety, based on the BAI scores, 47.5% of patients showed no symptoms
or mild symptoms, 22.5% of patients showed mild symptoms, 25.5% of patients showed
moderate symptoms, and 5% showed severe symptoms after lockdown. According to the
data obtained before COVID-19 and after lockdown, no significant differences were found
in the total BAI mean scores.

The mean scores and standard deviation of the THI, BAI and BDI before COVID-19
and after lockdown were analyzed based on gender and age. The direct comparison of
the THI scores before and after lockdown revealed a decrease in THI scores in males
(p < 0.0481). Regarding depression and anxiety, the female population showed a significant
increase in scores obtained from the BDI (p < 0.0170) and the BAI (p < 0.049).

4. Discussion

In this study, we investigated the effect of lockdown measures during the COVID-19
pandemic on 40 tinnitus patients previously assessed in our clinic. In addition to tinnitus
severity and handicap level evaluated with TSCH and the THI, depression and anxiety
were assessed with the BDI and the BAI. We are aware that, during the lockdown period
from March to May 2020, it was impossible to carry out almost all activities, including
those related to the external environment and work activities. Our survey was performed
one year after the beginning of the lockdown and the answers might be conditioned by the
improvement of the pandemic restrictions between June and September 2021. After the
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lockdown period, patients with continuous tinnitus after previously having intermittent
tinnitus increased from 67.5% to 80% (p < 0.00019).

4.1. Tinnitus Distress and Lifestyle Changes Related to the COVID-19 Pandemic

The increase in tinnitus distress during the pandemic has been reported by other
authors [29,30]. In our study, a total of 77.5% of patients experienced worsening tinnitus
related to stress, but 82.5% did not report any relationship between lifestyle changes
and tinnitus.

The use of THI allowed us to evaluate how the impact of tinnitus on quality of
life changed among patients. High standard deviation values were recorded, showing
that many patients reported an increase in tinnitus distress, although others reported
a decrease in tinnitus distress. Beukes et al. [31], in a cross-sectional study during the
COVID-19 pandemic on 3.103 patients with pre-existing tinnitus, found that tinnitus was
more bothersome for 32% of respondents, particularly for females and younger adults,
and found no change in tinnitus for 67% of respondents. The authors also suggest the
contribution of external factors such as financial worries, social isolation, and reduced
levels of exercise to tinnitus being more bothersome during the COVID-19 pandemic. In the
present study, based on the THI scores, no significant evidence was found distinguishing
data according to age. Male data reported a decrease in mean THI scores before COVID-19
and after lockdown (p < 0.041), showing that these patients did not have a worse quality of
life related to tinnitus during the lockdown.

4.2. No Statistically Significant Change in Depressive Symptoms

Significantly, 60% of tinnitus patients showed minimal grades of depression based on
mean BDI score after lockdown. Comparing data before the COVID-19 pandemic and after
the lockdown periods, there was a reduction in patients experiencing minimal depressive
symptoms (from 72.5% to 60%). In addition, there was an increase in the number of patients
who began to experience the psychological impact of tinnitus, i.e., depressive symptoms.
This is supported by an increase in patients with mild depression, from 15% to 27.5% after
lockdown. Based on the present data it is not clear if the low mood was due to tinnitus
or to the lifestyle changes after lockdown. Schlee et al. reported no significant changes in
depressive symptoms, as measured by the Major Depression Inventory, in tinnitus patients
during the pandemic [29].

4.3. No Statistically Significant Change in Anxiety

Comparing data before the COVID-19 pandemic and after the lockdown periods, the
percentage of patients experiencing minimal anxiety symptoms was unchanged (47.5%):
25.5% of patients reported moderate anxiety after lockdown (20% before the COVID-19
pandemic). A worsening of mean BAI score was reported among patients over 51 years
of age, but this was not statistically significant. Li et al. [32] showed that, during the
pandemic, negative emotions such as anxiety, depression, indignation, and sensitivity to
social risks increased, while the scores of positive emotions and life satisfaction decreased
in the general population. Other authors support the role of anxiety as a risk factor of
tinnitus during the pandemic [14,31,33], but also as a worsening factor for pre-existing
tinnitus. The relationship between anxiety, depression and tinnitus has been evidenced,
demonstrating a negative impact on the life quality of patients. Specific interventions
on both anxiety and depression in order to avoid the aggravation of pre-existing chronic
tinnitus are recommended.

Regarding depression and anxiety, the female population showed a significant in-
crease in scores obtained from the BDI questionnaire (p < 0.0170) and the BAI questionnaire
(p < 0.049), a sign of a strong changes in emotional state induced by the pandemic. The re-
sults are in line with those of previous research that have highlighted greater psychological
distress for women during the pandemic [15,21,34]. The data, therefore, do not seem to be
related to tinnitus, but to a general emotional vulnerability in the female population in the
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presence of stressful situations, such as the COVID-19 emergency. Anxiety, sleep disorders,
and psychiatric features might appear even in the absence of the COVID-19 pandemic, and
be related to other chronic diseases such as migraines. As reported by Di Stefano et al.,
patients with migraines (almost always females) worsening during lockdown presented
higher BDI scores and impaired sleep, as demonstrated by Insomnia Severity Index scores
during the lockdown [35].

Clinicians should be aware that tinnitus might be more problematic following the
COVID-19 pandemic due to the presence of additional factors such as stress and anxiety.
Based on the small number of patients infected by COVID-19 in our study, we cannot state
if COVID-19 infection influences the outcome of tinnitus. A final consideration must go
to patients’ noise exposure levels before the pandemic situation, and the noise exposure
experienced during home confinement. The majority of our patients lived in an urban
environment during the lockdown.

COVID-19 pandemic had the benefit of reducing noise exposure during the lock-
down [36]. Reducing the noise sources outside by cutting down traffic flows depended
on a lot of parameters, mainly on where the patients lived. Noise exposure in working
environments obviously depends on the working activities. Exposure to noise is associ-
ated with sleep disorders, awakenings [37], learning impairments [38,39], hypertension,
ischemic heart disease [40,41], diastolic blood pressure [42], a reduction in working perfor-
mance [43,44], and annoyance [45]. Major sources found to be the most impactful on human
lifestyle include road traffic [46–48], railway traffic [49], airports [50], and port activities [51].
The relationship between environmental noise and COVID-19 is well documented in the
literature, as some subjects are more sensitive to noise in quieter environments [52,53].

High-quality studies with bigger sample sizes are needed to investigate the effects of
COVID-19 infection and lockdown measures during the COVID-19 pandemic, as well as to
understand long-term effects on patients with chronic tinnitus.

4.4. Limits of This Study

This preliminary study presents several limitations that should be considered. The first
is the low number of patients included in the study and the consequent decrease in statistical
power. The second is the absence of clinical re-evaluation of these patients (otoscopy,
audiologic examination). The third is that we mainly report lockdown effect and not
COVID-19 effect, due to the limited number of patients who tested positive for COVID-19.
The influence on tinnitus of insomnia, mourning, job loss, and individual variables such as
lifestyle change after lockdown, stress resilience, and financial worries during the pandemic
were not evaluated. So, we do not have sufficient elements to differentiate the natural
course of tinnitus and tinnitus changes due to lockdown measures. The absence of noise
exposure evaluation also represents a limitation and a bias of this work.

5. Conclusions

According to our data, our patients experienced a heterogeneity of individual percep-
tions of tinnitus related to lifestyle changes during the COVID-19 pandemic and lockdown.
These results may be affected by other factors, such as stress, noise exposure, anxiety, and
depression. Based on the THI scores, no significant differences were found comparing the
results obtained before the COVID-19 pandemic and after lockdown, nor were there any
distinguishing data according to age difference. Male patients did not develop a worse
quality of life related to tinnitus during the lockdown. Anxiety and depression in tinnitus
patients were more prevalent among women.
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