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Summary

Background Tinnitus prevalence studies report large variability across countries that might be due to inconsistent
research methods. Our study aimed to report a single Pan-European estimate for tinnitus prevalence and investigate
the effect of individual and country-level characteristics on prevalence. We explored the relationships of healthcare
resource use and hearing difficulty with tinnitus symptoms.

Methods Between 2017-2018, a cross-sectional European Tinnitus Survey (ETS) was conducted in 12 European
Union nations (Bulgaria, England, France, Germany, Greece, Ireland, Italy, Latvia, Poland, Portugal, Romania, and
Spain), using a standardised set of tinnitus-related questions and response options in country-specific languages.
We recruited 11,427 adults aged >18 years.

Findings Prevalence of any tinnitus was 14-7% (14-0% in men and 15-2% in women), ranging from 8.7% in Ireland to
28-3% in Bulgaria. Severe tinnitus was found in 1-2% participants (1-0% in men and 1-4% in women), ranging from o-6%
in Ireland to 4-2% in Romania. Tinnitus prevalence significantly increased with increasing age and worsening of hearing
status. Healthcare resource use for tinnitus increased with increasing tinnitus symptom severity.

Interpretation This is the first multinational report of Pan-European tinnitus prevalence using standardised ques-
tions. The overall prevalence estimates refine previous findings, although widespread inter-country heterogeneity
was noted. The results indicate that more than 1 in 77 adults in the EU have tinnitus. Extrapolating to the overall pop-
ulation, approximately 65 million adults in EU28 have tinnitus, 26 million have bothersome tinnitus and 4 million
have severe tinnitus.
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Introduction treatment successfully eliminates tinnitus, and heteroge-

Tinnitus, a common symptom of clinically heterogeneous ~ heity regarding aetiology, perception, and distress makes
pathologies, is defined as the conscious perception of an it challenging to demonstrate the reproducible clinical
auditory sensation in the absence of a corresponding benefit of specific therapies.”® Cognitive behavioural ther-
external stimulus.’ In its debilitating form, tinnitus nega- ~ apy maybe more effective in reducing the negative impact
tively affects emotional health, and social well-being, and ~ of tinnitus on quality of life when compared to other
can precipitate psychological distress,” while exerting sub- ~ forms of treatment. However, the certainty is moderate to

stantial individual, and societal financial burden>* No  low.” Therefore, it becomes crucial to take adequate pre-
ventive measures and health interventions.

Knowledge of the prevalence of a condition helps
understand the magnitude of its impact on the popula-
tion and inform decisions regarding resource allocation

and implementation of appropriate interventions. Most
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Research in context

Evidence before this study

The risk of developing tinnitus rises with age, and with
hearing loss, but the global prevalence of tinnitus remains
unknown. This knowledge gap crucially hinders engage-
ment with the pharmaceutical industry in searching for a
tinnitus cure, as well as public health programs to reduce
risk. A systematic review on tinnitus prevalence and sever-
ity published in 2016 reported prevalence estimates rang-
ing from 5% to 43%. The authors could not calculate a
single global prevalence estimate for tinnitus due to vari-
ability in the assessment question and heterogeneous
reporting measures. From the 35 included studies, eight
different tinnitus assessment questions were identified. In
these questions, the two most commonly used phrases
specified the duration (“tinnitus lasting for more than five
minutes at a time”) and the time frame (“experiencing tin-
nitus in the last year”) of tinnitus. Prevalence studies often
seek information on the severity, or bothersomeness of
tinnitus symptoms. Most studies used one or more emo-
tional descriptors (i.e, how bothered, annoyed, or worried
the symptoms made the individual) to assess tinnitus
severity. Again, the variability in defining severity pre-
cluded pooling data across studies to create a global prev-
alence estimate for severe tinnitus. We did a literature
search on 08/04/2021 using the terms "tinnitus", "preva-
lence", "cross-sectional”, “population”, and “survey”, to
identify any additional articles. We identified a total of 22
additional articles with information on tinnitus prevalence
in the adult population. We noted the heterogeneity in
assessment methods. Assessment questions addressing
both duration and time frame for tinnitus symptoms nar-
rowed the range of prevalence estimates. No multina-
tional study on tinnitus prevalence reporting a single
overall prevalence estimate and comparing between-
country differences was identified. No prevalence data
were available from Eastern European countries. There is
an evident geographical bias in tinnitus prevalence knowl-
edge, given that most work hitherto has been limited to
individual countries (or smaller regions) predominantly in
Western Europe, Australia, and the US.

Added value of this study

To our knowledge, this is the first study where the same
set of cross-culturally adapted tinnitus assessment ques-
tions have been used to collect data from representa-
tive populations across 12 European Union (EU)
member states. These strategically chosen countries
represent the socio-cultural and economic diversity of
the EU, and the population domain constitutes approxi-
mately 80% of the population aged 18 years and above
across the 28 EU member states. Prevalence was high
for “any” tinnitus, with one in seven adults reporting
symptoms. One in 15 adults reported “bothersome” tin-
nitus, and one in 100 adults reported “severe” tinnitus.
Tinnitus symptom severity was confirmed as a major
contributor to healthcare resource use, and so bother-
some and severe tinnitus are good proxies for the true
societal and healthcare burden. Pan-European sampling

provided new insights on geographical variations. Dif-
ferences in inter-country prevalence were substantial,
even within the EU member states. The relatively high
tinnitus prevalence in Eastern Europe (i.e. Bulgaria,
Poland, Romania, and Latvia) reflects a general pattern
of countries with lower GDP reporting a higher
prevalence.

Implications of all the available evidence

The estimates measured in this Pan-European study
demonstrate the substantial size of the current problem.
Given the rise in life expectancy and the increasing
aging population, the tinnitus-related burden is pre-
dicted to increase over the next decades. Therefore, this
knowledge can guide resource allocation for imple-
menting effective measures, and attract various stake-
holders, including research funders, industrial and
healthcare organisations, to engage in needful endeav-
ours for tackling tinnitus. Since the observed inter-coun-
try variations cannot be attributed to methodological
variability, future work is urgently needed to under-
stand the underlying reasons and to identify population
characteristics that make one group more vulnerable
than another.

global population affected by tinnitus and what makes
one population group more vulnerable than others. Sys-
tematic reviews on tinnitus prevalence indicate large
variability and an imprecise understanding of preva-
lence estimates,>? which is a major hindrance affecting
resource allocation and financial investment for tinnitus
research.’

Lack of an agreed assessment question, heteroge-
neous reporting measures, and geographical bias are
some crucial issues that plague tinnitus epidemiological
research.” Being a subjective condition, the impact of
tinnitus symptoms depends on its perceived bother-
someness or severity. Therefore, “bothersome” or
"severe" tinnitus symptoms are a better predictor for
the emotional, societal, and financial burden of tinnitus
than "any" tinnitus.>* While epidemiological studies
have attempted to distinguish any and severe tinnitus,
both these concepts are troubled by lack of standardised
assessment precluding comparison across countries
and global meta-analysis.” Moreover, interpretation of
the tinnitus prevalence estimates may be confounded
by hearing difficulty which is a known major risk factor
for tinnitus." However, few population studies have
addressed this directly.

The main objective of the European Tinnitus Survey
(ETS) was to measure the prevalence of tinnitus in
Europe using standardised methods across countries.
For that, we first adapted a set of questions and
response options (henceforth, referred to as items) from
existing tinnitus survey questionnaires in English, and
translated them into 11 European languages.”® These
items were implemented as the ETS in 12 EU countries
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to assess the overall, and country-specific prevalence of
any, bothersome, and severe tinnitus, and healthcare
resources used for tinnitus. To the best of our knowl-
edge, this is the first time that such rigour in across-
country and across-language comparison has been
done. Additionally, we investigated the effect of selected
individual and country-level variables on tinnitus preva-
lence. We also examined the effect of tinnitus severity
on healthcare resource use and assessed the proportion
of individuals in whom tinnitus and hearing difficulty
co-exist.

Methods

Study population and sample selection

We used cross-sectional data from a population-based
survey conducted between June 2017 and October
2018, across 12 strategically selected countries from
European Union (Bulgaria, England, France, Germany,
Greece, Ireland, Italy, Latvia, Poland, Portugal, Roma-
nia, and Spain), representing geographical, legislative,
and cultural variations across the EU. The fieldwork
was conducted by Doxa, the Italian branch of the
Worldwide Independent Network Gallup International
Association, and its European partners. The survey
methodology is similar to that of another multi-country
survey, the TackSHS survey (Tackling Second-Hand
Tobacco Smoke and e-cigarette emission), coordinated
by the team at the Istituto di Ricerche Farmacologiche
Mario Negri IRCCS (Mario Negri Institute; Milan,
Italy)."

In each country, we recruited a sample of approxi-
mately 1,000 individuals aged 18 years and older, repre-
sentative of the general population in terms of age, sex,
and habitat (i.e., geographic area and/or size of a munic-
ipality). Trained interviewers conducted a face-to-face,

computer-assisted personal interviewing (CAPI) survey
in the 12 countries. This study was approved by the
ethics committee of Mario Negri Institute (ethics com-
mittee of Fondazione IRCCS Istituto Neurologico Carlo
Besta, Milan, Italy) who notified that no preventative
evaluation was required for the present study since
anonymous data were collected (File number
37/2017). Details on the survey characteristics were
provided to all participants by suitably qualified pro-
fessionals through a structured information sheet,
and all the participants provided their consents by
checking the electronic field in the CAPI question-
naire. The procedures for recruitment of subjects,
data collection, storage, and protection (based on
anonymous identification code) are in accordance
with the current country-specific legislations. The
ETS protocol has been registered in clinicaltrials.gov
(ID: NCTo04892095). Further details of the study
methods are provided in supplementary material 1.

Definitions of outcomes

In Table 1 the details of three different working defini-
tions of tinnitus are reported, which were estimated as
outcome measures.

Definitions of variables

Demographic characteristics included sex (men and
women), and age (categorised as 18-24, 25-34, 35-44, 45-
54, 55-64, 65-74, >75 years). Level of education was cate-
gorised as country-specific tertiles of schooling years
(low, intermediate, and high). Body mass index (BMI)
was measured as the weight (in kg)/ height (in meters).”
BMI was categorised as: underweight (<18-5 kg/m?), nor-
mal weight (>18-5 kg/m? to <25 kg/m?), overweight (>25
kg/m? to <30 kg/m?), and obese (>30 kg/m?).”* Marital
status categories included married/live-in partner,

Outcome of interest Question

Responses marked as
positive

Responses marked as
negative

Any tinnitus

more than five minutes at a time?

Bothersome tinnitus

worst?

Severe tinnitus

worst?
Use of healthcare
resources

lems with noises in your head or ears?

Over the past year, have you had noises (such as ringing or

buzzing) in your head or in one or both ears that lasts for

Over the past year, how much do these noises in your head or

ears worry, annoy or upset you when they are at their

Over the past year, how much do these noises in your head or

ears worry, annoy or upset you when they are at their

Over the past year, have you seen your family doctor, or seen

a healthcare professional at a clinic or hospital about prob-

Yes, most or all of time / No, not in the past year /

Yes, a lot of the time / No, never
Yes, some of the time

Severely / Moderately Slightly / Not at all

Severely Moderately / Slightly/
Not at all
One visit/ 2 to 4 visits/ 5 or Not at all

more visits

Table 1: Details of outcome variables with assessment questions and response categories.
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divorced/separated, widowed, and single. Hearing diffi-
culty was investigated using the question “Do you cur-
rently have any other difficulty with your hearing, such
as listening to speech in a noisy situation?”. Participants
who responded “no difficulty” were included in the no
hearing difficulty category (reference), those who
responded “yes, slight difficulty” were included in the
slight hearing difficulty category, and those who
responded “cannot hear at all” / “moderate difficulty” /
“severe difficulty” were collectively included in the both-
ersome hearing difficulty category. The 12 European
countries were classified into Northern (England and Ire-
land), Western (France and Germany), Southern (Italy,
Greece, Portugal, and Spain), and Eastern (Bulgaria,
Poland, Romania, and Latvia), following United Nations
regional groups and the UN standard country codes.”"™
For each country, information on the gross domestic
product (GDP) per capita (in Euros) was derived from
the Eurostat data, 2018."” Since there is no standard
method available to stratify high income countries into
relatively higher and lower income groups, the countries
were categorised into lower (Latvia, Romania, Poland,
Portugal, Greece, and Bulgaria) and higher (England,
France, Germany, Ireland, Italy, and Spain) GDP per
capita groups relative to the median GDP per capita for
the 12 countries i.e., €21,550.

Statistical analysis

Statistical weights were used to generate representative
population estimates for each country (individual
weights). Additionally, for the entire sample, we consid-
ered country weights, which combined individual
weights with an additional weighting factor with each
country contributing in proportion to its population aged
>18 vyears derived from Eurostat.”® Descriptive statistics
were calculated as absolute numbers and proportions.
Weighted prevalence estimates were calculated using
individual and country weights and reported for any,
bothersome, and severe tinnitus. Weighted percentages
were also estimated for socio-demographic characteris-
tics, country characteristics, healthcare resource use, and
hearing difficulty in subjects with tinnitus. Odds ratios
(OR) and their corresponding 95% confidence intervals
(CI) were estimated using unconditional multiple logistic
models with sex, age, and level of education as adjusting
variables. Country weights were used in all logistic
regression models. Analyses were performed with SAS
9.4 (SAS Institute; Cary, NC, US).

Role of the funding source

The funders had no role in the study design, data collec-
tion, data analysis, data interpretation, writing, or inter-
pretation of the manuscript, and the decision to submit
it for publication. The corresponding author had full
access to all the data in the study, and had final respon-
sibility for the decision to submit for publication.

Results

Among 11,427 participants (5404 men and 6023
women) aged 18 to 99 years (participants’ age was 18 to
64 in Greece, and 18 to 74 years in Latvia), 14-7%
reported any tinnitus (14-0% men and 15-2% women),
6-0% reported bothersome tinnitus (5-0% men and
6-6% women), and 1-2% reported severe tinnitus (1-0%
men and 1-4% women) (Table 2). The prevalence esti-
mates for any tinnitus ranged from 8-7% in Ireland to
28:3% in Bulgaria, for bothersome tinnitus from 3-4%
in Ireland to 11-5% in Bulgaria, and for severe tinnitus
from 0-6% in Ireland to 4-2% in Romania (Figure 1A-
C). The category of severe tinnitus in each country had
small sample sizes ranging from seven individuals with
severe tinnitus in Ireland to 35 individuals in Romania.
The only statistically reliable pattern by geographical
region was that Western European countries had signif-
icantly lower odds of any tinnitus compared to Northern
European countries (OR was 0-69; 95% CI: 0-52-0-92)
(Table 3).

Sex, age, education, BMI, and marital status were the
selected individual-level variables on tinnitus preva-
lence- After adjusting for age and level of education, the
OR for women compared to men was statistically signif-
icant only for bothersome tinnitus (OR: 1-26; 95% CI:
1-07-1-48) (Table 3). With increasing age, the prevalence
of any, bothersome, and severe tinnitus increased (p for
trends <o-oo1). The ORs for almost all age groups were
significantly higher than the reference category, which
included subjects aged 18-34 years- The prevalence
increased with age for both men and women for all
three forms of tinnitus severity (Figure 2).

We found a statistically significant inverse relation-
ship between level of education and the three defini-
tions of tinnitus (p for trends were <o-oo1). ORs for
high compared to low level of education were 0-81 (95%
CI: 0-70-0-94) for any tinnitus, and o-57 (95% CI:
0-46-0-72) for bothersome tinnitus, while no significant
OR was observed for severe tinnitus (OR: 0-82; 95% CI:
0-51-1-32). There were no statistically significant rela-
tionships between BMI and marital status, and tinnitus,
except for widows who reported having significantly
greater odds of severe tinnitus (OR: 2-18; 95% CI: 1-32-
3-59) compared to married individuals (Table 3).

Pan-European healthcare resource use for tinnitus
is shown in Figure 1D. The overall percentage of sub-
jects with tinnitus reporting at least one clinical visit
for tinnitus over the past year was 6-8%, with the high-
est values for Bulgaria at 13-4%, and the least for
Greece at 4-1%. Overall, the number of clinic visits
increased with tinnitus symptom severity (Figure 3).
2-1% of subjects who were slightly bothered by tinnitus
reported 5 or more clinic visits, rising to 7-5% of
those moderately bothered, and 26-4% of those
severely bothered. This pattern indicates that tinnitus
severity is a crucial factor in determining healthcare
resource use-
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Characteristics N° Any tinnitus Bothersome tinnitus Severe tinnitus
(%)° 95% CI (%)* 95% ClI (%)* 95% ClI
Total 11427 14.7 13:6,15-5 6-0 53,65 1.2 1.0-1-4
Individual level characteristics
Sex
Men 5404 14-0 12-8,15-2 5.0 4.2,5-8 1-0 07,13
Women 6023 15-2 13-9,16-4 6-6 57,75 1-4 1.0,19
Age groups
18-34 2935 7-2 59,84 16 1.0,2:2 0-3 0-06, 0-6
35-44 2195 100 82,116 3.5 24,45 07 0-1,1-2
45-54 2275 133 11-1,15-4 58 43,72 1-4 07,20
55-64 1992 181 153,20-2 6-6 5-2,81 13 0-7,1-8
65-74 1482 263 23-2,29-8 12-:0 9:-6, 14-4 25 13,36
>=75 548 304 257,358 16-1 12-1,20-0 3.7 1.5,59
Education®
Low 4036 19-5 17-9,21-4 9:6 83,109 1.8 1.2,2:4
Intermediate 4184 11-4 10-2,12-8 35 28,42 1-0 06,14
High 3204 12-:0 10-3,13:5 3.7 29,46 1-0 0-5,1-4
BMI®
Underweight 277 10-2 53,150 21 0-30,3-7 0-1 -
Normal 4947 12-4 111,137 5.0 4.1,5-8 11 07,15
Overweight 3810 16-7 15-1,18:5 6-8 5-6,8-0 13 08,18
Obese 1597 18-2 15-3,21-0 83 6-2,10-2 23 1.2,33
Marital status
Married or cohabitant 6499 14.5 13-2,15:6 57 4.9,6-4 1-0 06,13
Divorced 1483 16-3 14.0,19-1 7-4 53,93 1.7 07,26
Widowed 861 26-6 22.8,31-6 14-6 11.0,18:3 41 2.0,6-2
Single 2584 10-2 86,119 3.0 21,37 0-8 03,12
Hearing difficulty®
No difficulty 8839 65 59,71 1.7 14,21 03 02,04
Slight difficulty 1451 39.0 34.7,42-3 1.7 91,142 2.0 0.9, 3:1
Moderate 725 587 531,636 38:6 333,440 7-3 4-3,10-3
Severe difficulty 190 67-3 57-1,77-0 50-5 40-1,60-6 16-9 9-4,24.5
Cannot hear at all 16 55.2 20-8,89-5 49-0 15.5,82-4 433 10-6,76-0
Country-level characteristics
GDP per capita
High 5617 13:5 12-4,14-6 54 4.7,6-3 0-9 06,1-2
Low 5810 171 15.5,18-8 6-6 55,77 1-8 1-2,2:4
Geographic region
Eastern 3714 19-2 165,220 7-8 6-1,9-6 21 1.2,2:8
Western 1883 12-8 11.3,14-4 57 4.6,6-8 1-0 05,15
Northern 1948 14-8 12:7,16-9 5.2 3.9,6:5 0-9 03,13
Southern 3882 14-3 12:7,15.9 5.2 4.3,6-2 1.2 07,16

BMI, body mass index, GDP, gross domestic product
to its population aged 18 years and above.

total because of missing values.

Table 2: Weighted prevalence estimates and 95% confidence intervals for any, bothersome, and severe tinnitus, overall and according
to selected individual-level and country-specific characteristics, across 12 European countries, measured between 2017 and 2018.

# Country weight was applied, which combines individual weight with an additional weighting factor, with each country contributing in proportion

b Sample size (N) is the unweighted number of survey participants. The numbers for education, BMI and hearing difficulty do not add up to the

Prevalence of all the three definitions of tinnitus sig-
nificantly increased with increasing hearing difficulty (p
for trend<o-0o01). ORs for bothersome hearing difficulty
compared to no difficulty were 18-53 (95% CI: 15-55-
22-08) for any tinnitus, 33-21 (95% CI: 26-37-41-82) for
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bothersome tinnitus, and 30-03 (95% CI: 18-77-48-04)
for severe tinnitus (Table 3). Healthcare resource use
was 8-2% in countries with lower GDP per capita, and
6-3% in those with higher GDP per capita, and it was
8-9% in Eastern, 6-2% in Western, 57% in Northern,
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A) Any tinnitus

)
¥

D) Healthcare resource use for tinnitus

B) Bothersome tinnitus

E) National Gross Domestic Product
per capita per annum

C) Severe tinnitus

—

Any  Bothersome Severe  Healthcare
tinnitus tinnitus~tinnitus  resource use
low....high low....high low....high low.....high

H WEE .

England 153 54 09 57

Ireland 87 34 06 57

High = €21,550 France 141 61 10 68
Germany 119 55 1-0 6-2

Greece 161 60 19 41

Low < €21,550 Italy 137 52 08 75
Portugal 162 79 15 92

Spain 155 47 17 57

Bulgaria 283 115 20 134

E Latvia 203 63 1-4 91

Poland 165 58 11 84
Romania 211 106 4-2 81

Figure 1. Colour gradient map of (A) prevalence of any tinnitus, (B) prevalence of bothersome tinnitus, (C) prevalence of severe tin-
nitus, (D) healthcare resource use for tinnitus, and (E) national GDP per capita per annum. Data are for 12 European countries, mea-
sured between 2017 and 2018. The darker the colour the greater the values, and numeric values are reported in the bottom right

panel.

and 6-7% in Southern European countries (Figure 1E).
Countries with a lower GDP per capita had significantly
higher prevalence of any (OR: 1:38; 95% CI: 1-23-1:54),
bothersome (OR: 1-26; 95% CI: 1-06-1-48), and severe
tinnitus (OR: 2-07; 95% CI: 1:48-2-90) compared to
higher GDP per capita (Table 3).

Discussion

The ETS is the first study of its kind where multina-
tional data on tinnitus was collected using the same
standardised survey questions and response options
across countries. The data showed an overall prevalence
of any tinnitus of 14-7%, which is at the upper end of
the expected 10-15% range found in previous studies.’
The prevalence for bothersome tinnitus was less than
half for any tinnitus at 6%, and that of severe tinnitus
was 1-2%, which is less than one out of ten subjects
with any tinnitus. The variability in tinnitus prevalence
was widespread, with the Eastern European countries
showing consistently higher prevalence for all three
working definitions of tinnitus, and Western European
countries having the lowest prevalence of any tinnitus.
Age and hearing difficulty were directly related to tinni-
tus prevalence. Healthcare resource use varied between
countries, and a higher prevalence of tinnitus and
higher GDP per capita resulted in greater resource use.
Tinnitus symptom severity played a crucial factor in

determining tinnitus-related healthcare resource use
with an increasing number of clinical visits with
increased symptom severity. GDP per capita and level
of education were inversely related to tinnitus preva-
lence. Sex differences were inconsistent, and no signifi-
cant relationship was found between BMI and marital
status, and tinnitus.

This study found substantial inter-country differen-
ces in tinnitus prevalence with estimates of any tinni-
tus ranging between 8.7% in Ireland and 28-3% in
Bulgaria, and those of severe tinnitus between 0-6% in
Ireland and 4-2% in Romania. The published literature
on tinnitus focuses on Western European countries.’
There is no previous data on tinnitus prevalence in
Eastern European countries like Bulgaria, Romania,
and Latvia. This study provides the first prevalence
information on these countries. Interestingly, these
countries had the highest prevalence estimates. In the
published literature, heterogeneous assessment meth-
ods are identified as one of the most important causes
of variability in tinnitus prevalence.® The use of cultur-
ally adapted questions and response options in this
survey, precludes the possibility of variability due to
diverse assessment methods. The countries with high
tinnitus prevalence also had comparatively lower GDP
per capita. Countries with higher GDP per capita are
known to allocate more resources to health and
safety.”” Hence, more healthcare resources could be
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Characteristics N° OR® (95% CI)
Any tinnitus® Bothersome Tinnitus® Severe Tinnitus®
Sex
Men 5404 Ref Ref Ref
Women 6023 1-03 (0-93-1-15) 126 (1-07-1.48) 1-36 (0-97-1-92)
Age groups
18-34 2935 Ref Ref Ref
35-44 2195 142(1-17-1-74) 2.22(1-54-3-21) 2.04 (0-90-4-65)
45-54 2275 2.05(1-70-2-47) 3.62 (2:58-5-08) 4-26 (2-05-8-86)
55-64 1992 2.74 (2-:28-3-31) 3.85(2:73-5-42) 3.73(1-74-7-99)
65-74 1482 4.57 (3-77-5-54) 6-83 (4-87-9-58) 7-49 (3-59-15-63)
>=75 548 5.68 (4-53-7-11) 9-20 (6-40-13-23) 1186 (5-48-25-67)
P for trend <0-001 <0.-001 <0-001
Education
Low 4036 Ref Ref Ref
Intermediate 4184 0-80 (0-70-0-91) 0-53 (0-43-0-65) 0-91 (0-60-1-39)
High 3204 0-81 (0-70-0-94) 0-57 (0-46-0-72) 0-82(0-51-1-32)
P for trend <0-001 <0-001 <0-001
BmI¢
Underweight 277 0-93 (0-63-1-37) 0-51(0-23-1-14) 0-11(0-00-4-12)
Normal 4947 Ref Ref Ref
Overweight 3810 1-17 (1-03-1-32) 1-09 (0-91-1-32) 0-95 (0-64-1-40)
Obese 1597 1-17 (0-98-1-38) 1-20 (0-95-1-53) 1-44 (0-91-2-29)
Marital status
Married or cohabitant 6499 Ref Ref Ref
Divorced 1483 0-88 (0-75-1-04) 0-98 (0-78-1-24) 1-30 (0-80-2-11)
Widowed 861 1-07 (0-87-1-31) 1-28 (0-98-1-66) 2:18(1-32-3-59)
Single 2584 0-97 (0-83-1-15) 0-81 (0-62-1-06) 1-35(0-78-2-31)
Hearing difficulty®
No difficulty 8839 Ref Ref Ref
Slight difficulty 1451 777 (6-72-8-99) 6-27 (4-94-7-96) 541 (3-14-9-33)
Bothersome hearing difficulty 931 18-53 (15-55-22.08) 33-21(26-37-41-82) 30-03 (18-77-48-04)
P for trend <0-001 <0-001 <0-001
GDP per capita
High 5617 Ref Ref Ref
Low 5810 138 (1-23-1-54) 126 (1-06-1-48) 2.07 (1-48-2.90)
Geographic regions
Eastern 3714 1.22 (0-88-1-68) 1-27 (0-82-1-98) 1-88 (0-82-4-33)
Western 1883 0-69 (0-52-0-92) 0-88 (0-60-1-31) 0-93 (0-43-2-01)
Northern 1948 Ref Ref Ref
Southern 3882 0-79 (0-59-1-05) 0-80 (0-54-1-20) 1-08 (0-50-2-35)
Table 3: Odd ratios (OR) and corresponding 95% confidence intervals (Cl) for any, bothersome, and severe tinnitus according to selected
individual-level and country-specific characteristics. 12 European countries, 2017-2018.
BMI, body mass index; CI, confidence interval; GDP, gross domestic product; OR, odds ratio; Ref, Reference category
Statistically significant ORs at o-05 level are in bold
? ORs and the corresponding 95% ClIs were estimated using unconditional multiple logistic regression adjusting for sex, age and level of education.
b Sample size (N) is the unweighted number of survey participants.
€ Country weight was applied, which combines individual weight with an additional weighting factor, with each country contributing in proportion to
its population aged 18 years and above.
4" The numbers for education, BMI and hearing difficulty do not add up to the total because of missing values.

accessible for people with tinnitus along with the avail-
ability of more protective measures, leading to reduced
prevalence. Previous studies have not investigated the
role of country-specific GDP per capita from a tinnitus
perspective. Since hearing loss and tinnitus are closely
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related conditions, it seems reasonable to compare our
findings with hearing loss prevalence patterns. Looking
across countries, tinnitus prevalence followed the same
pattern as hearing loss prevalence.'® This was not true
for self-reported hearing difficulty (See Supplementary
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Figure 2. Pan-European distribution of any, bothersome, and severe tinnitus by sex and age groups in deciles.
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Figure 3. Pan-European pattern of healthcare resource use according to tinnitus severity. ‘Use’ defined by the reported number of
visits to the family doctor, or healthcare professional at a clinic or hospital about problems for tinnitus during the past year.

material 2), but are  well
documented."*°

Inconsistent sex differences for tinnitus prevalence
were observed. These findings are in alignment with
the available literature.? Only for bothersome tinnitus
women had a significantly higher prevalence than men.
In men, a tendency to downplay or deny the severity of
symptoms has been noted, leading to underreporting.’
For self-reported conditions like tinnitus, it is difficult
to conclude if the difference is real or an artefact of
behavioural differences, as the reported bothersome-
ness of tinnitus would depend on difference in attitude
and perception. The study results showed an increase in
tinnitus prevalence with increasing age and these
results are in alignment with previously published
literature.*** In their systematic review, McCormack
and colleagues reported a peak around 70 years and a
decline in prevalence thereafter.? In this study, the prev-
alence of tinnitus showed an increasing trend with age

such discrepancies

and no decline. However, given that there were rela-
tively lesser number of participants in the 75 years and
older category, it is difficult to conclude whether this
was a true pattern. A recent meta-analysis reported
increased tinnitus likelihood in obese individuals.?
Considering the global impact of obesity, it seemed
worthwhile to examine whether BMI influences tinnitus
prevalence in this multinational data. No significant
relationship was observed.

The study findings demonstrate that increased sever-
ity of tinnitus symptoms lead to an increased number of
clinic visits. This makes sense since those experiencing
a bigger problem have greater reason to seek profes-
sional help. In this study, the two variables, tinnitus
severity and healthcare resource use, were indepen-
dently rated by the subjects. However, it is interesting to
note that other investigators have explicitly defined
severe tinnitus according to clinical help seeking behav-
ior.*# Tinnitus exerts a substantial financial burden on

www.thelancet.com Vol 12 Month January, 2022
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the healthcare system.>* This means that more severe
tinnitus requires more financial and personnel involve-
ment, and poses an additional burden on healthcare
resources. Therefore, despite any tinnitus affecting
more people, perhaps the severe form is more of a con-
cern given the burden it imposes on global and national
healthcare systems.

Strengths

This is a novel approach to collect multi-country data on
tinnitus using the same standardised survey questions
and response options.”® For each country, the study
sample was representative of the sex, age, and geo-
graphic habitat. Hence, the findings are expected to be
generalisable to the entire country population. Addition-
ally, the face-to-face interview using CAPI minimises
measurement bias that could be introduced using hand-
written, or self-administered surveys. The 12 countries
included in this survey represent the different socio-eco-
nomic and cultural variability of the EU countries, and
cover approximately 80% of the EU population. Collect-
ing data from all the 28 countries of the EU to ascertain
Pan-European prevalence would incur expenses, time,
and have feasibility issues. Therefore, this strategic
selection of countries is a reasonable approach to assess
the Pan-European prevalence of tinnitus.

Limitations

The country-specific sample sizes were relatively lim-
ited. The prevalence of any tinnitus is likely to be stable
given its relative commonality. But for severe tinnitus,
which is a rarer condition, a larger sample size would
have provided more stable estimates. Moreover, for
Greece and Latvia, the study population was aged 18 to
64 years, and 18 to 74 years, respectively. This lack of
recruitment into the older age group (>75) means that
the findings in these countries do not represent the
whole adult population. For all other countries, adults
aged >75 were recruited, but these were comparatively
fewer in number than the other age groups. There were
some minor differences in the methodology (for exam-
ple, sampling methods) across countries and that could
potentially introduce small biases.

Future directions

Higher values of tinnitus prevalence are concentrated in
specific geographic locations (for example, Eastern
Europe), where hearing loss prevalence is also higher."®
It could be interesting to look at potential genetic and
environmental factors leading to such differences. Simi-
larities between statistical maps of genetic variation and
geographic maps of population location have been
reported in recent studies, and are particularly promi-
nent within Europe where there is a strong correlation
between genetic and geographic distance.”*®

www.thelancet.com Vol 12 Month January, 2022

Environmental factors such as, occupational noise expo-
sure, protective hearing devices, noise control regula-
tions, and attitude towards noise, play crucial roles in
hearing functions. Exposure to occupational health haz-
ards like industrial noise exposure increases tinnitus
risk. The EU policy framework directive on occupational
health and safety has positively impacted the assess-
ment and management of occupational risk factors, and
has set common standards across the EU.*” The coun-
tries with high tinnitus prevalence were accessed to the
EU in the 2000s, and consequently, came under the
EU legislation much later. Future work needs to assess
the environmental and occupational noise exposure
guidelines in countries with high prevalence of tinnitus
and other hearing related conditions.

In their study, Gallus and colleagues found a rela-
tively low tinnitus prevalence in Italy and suggested a
potential protective role of the Mediterranean diet.”® Cur-
han and colleagues reported a protective role of alterna-
tive Mediterranean diet for hearing loss.*® It might be
interesting to examine if there are substantial dietary
variations across countries that impact tinnitus preva-
lence. Apart from measurable determinants, factors like
cultural influence and attitude towards a given condi-
tion can give rise to differences in measures of esti-
mates. However, they could be challenging to assess
and control for in a research setting.

Concluding remarks

The overall population in the EU28 was almost 514 mil-
lion with approximately 85% adults, aged 18 years and
above.*? Extrapolating our figures indicates that approx-
imately 65 million individuals in the EU28 report any
tinnitus, 26 million report bothersome tinnitus, and
4-4 million report severe tinnitus. With limited evi-
dence available for the efficacy of management interven-
tions, there remains an obvious need to evaluate
methods to reduce tinnitus-related burden. Resource
allocation, policy interventions, stricter regulations, and
increased awareness are pertinent to curtail this burden.
Heterogeneity affects tinnitus epidemiology, pathophys-
iology, diagnosis, and treatment. By providing the first
estimates of Pan-European tinnitus prevalence, this
study starts to resolve questions about global tinnitus
prevalence.

Contributors

DAH, WS, and SG conceived and designed the study.
SG and AL provided fieldwork supervision for data col-
lection. RB and AL curated the data, and RB did the sta-
tistical analysis. RB, DAH, MAA, and SG contributed to
data interpretation. RB wrote the first draft of the Arti-
cle. All authors approved the final version of the Article.
RB, AL, and SG had access to the raw data.



Articles

10

Data sharing
Data are available upon reasonable request to the corre-
sponding author.

Declaration of Interests

DAH provides scientific consultancy for Neuromod
Devices Ltd and is in receipt of honoraria from Elsevier.
WS is the executive director of Lenox UG, consulting.
Lenox UG provides scientific consultancy for Pansatori
GmbH and realised a project together with Sivantos.
WS is a speaker of the Scientific Advisory Board of Pan-
satori GmbH, and scientific organiser for the Tinnitus
Research Initiative (TRI). All other authors declare no
competing interests.

Acknowledgements
RB was funded by the European Union’s Horizon 2020
research and innovation program under the Marie
Sktodowska-Curie grant agreement No 722046. DAH
is an NIHR Senior Investigator. AL and SG are partially
supported by funding from the GENDER-Net Co-Plus
Fund (GNP-182). WS, AL and SG are partially sup-
ported by the European Union’s Horizon 2020
Research and Innovation Programme, Grant Agree-
ment N: 848261.>° MAA is supported by the Medical
Research Council [grant number MR/S002898/1]. We
thank the study participants, and Paolo Colombo from
Doxa Italy for their contribution to this study.

Editor note: The Lancet Group takes a neutral position
with respect to territorial claims in published maps and
institutional affiliations.

Supplementary materials

Supplementary material associated with this article can
be foun in the online version at doi:zo.1016/j.
lanepe.2021.100250.

References

1 Baguley D, McFerran D, Hall D. Tinnitus. Lancet 2013;382
(9904):1600-7.

2 Hall DA, Fackrell K, Li AB, Thavayogan R, Smith S, Kennedy V,
et al. A narrative synthesis of research evidence for tinnitus-related
complaints as reported by patients and their significant others.
Health Qual Life Out 2018;16(1):61.

3 Maes IH, Cima RF, Vlaeyen JW, Anteunis L], Joore MA. Tinnitus: a
cost study. Ear Hear 2013;34(4):508-14.

4 Stockdale D, McFerran D, Brazier P, Pritchard C, Kay T, Dowrick C,
et al. An economic evaluation of the healthcare cost of tinnitus man-
agement in the UK. BMC Health Serv Res 2017;17(1):1-9.

5 McFerran DJ, Stockdale D, Holme R, Large CH, Baguley DM. Why
is there no cure for tinnitus? Front Neurosci 2019;13:802.

6 Cederroth CR, Gallus S, Hall DA, Kleinjung T, Langguth B, Mar-
uotti A, et al. Editorial: towards an understanding of tinnitus hetero-
geneity. Front Aging Neurosci 2019;11:53.

7 Fuller T, Cima R, Langguth B, Mazurek B, Vlaeyen JW, Hoare D].
Cognitive behavioural therapy for tinnitus. Cochrane Database Syst
Rev 2020;1:CD012614.

10

insg

12

3

14

15

16

17

18

9

20

21

22

23

24

25

26

27

28

29

30

Gallus S, Lugo A, Garavello W, Bosetti C, Santoro E, Colombo P,
et al. Prevalence and determinants of tinnitus in the Italian adult
population. Neuroepidemiology 2015;45(1):12—9.

McCormack A, Edmondson-Jones M, Somerset S, Hall D. A system-
atic review of the reporting of tinnitus prevalence and severity. Hear
Res 2016;337:70-9.

Biswas R, Lugo A, Gallus S, Akeroyd MA, Hall DA. Standardized
questions in English for estimating tinnitus prevalence and severity,
hearing difficulty and usage of healthcare resources, and their trans-
lation into 11 European languages. Hear Res 2019;377:330-8.

Gallus S, Lugo A, Liu X, Behrakis P, Boffi R, Bosetti C, et al. Who
smokes in Europe? Data from 12 European countries in the
TackSHS Survey (2017-2018). | Epidemiol 2021;31(2):145-51.

World Health Organization. Obesity: preventing and managing the
global epidemic. Report of a WHO consultation. World Health
Organ Tech Rep Ser 2000;894. i-xii, 1-253.

United Nations. Regional groups of Member states. https://www.
un.org/dgacm/en/content/regional-groups. Accessed December 18,
2020.

United Nations. Standard country or area codes for statistical use
(M49). 1999. https://unstats.un.org/unsd/methodology/m49/.
Accessed December 18, 2020.

Eurostat. National Accounts. Real GDP per capita. 2018. https://ec.
europa.eu/eurostat/databrowser /view/sdg_o8_1o/default/table?lan-
g=en. Accessed December 12, 2020.

Eurostat Newsrelease. First population estimates EU population up
to almost 512 million at 1 January 2017. 2017. https://ec.europa.eu/
eurostat/documents/2995521/8102195/3-10072017-AP-EN.pdf/
aGicerca-tefd-41df-86a2-bbggsdaabdab. Accessed April 12, 2021.
World Health Organization. Global Health Observatory data reposi-
tory.  2016.  https://apps.who.int/gho/data/view.main.GHED-
CHEGDPSHA2011WBv?lang=en. Accessed February 1, 2021.

GBD 2019 Hearing Loss Collaborators. Hearing loss prevalence and
years lived with disability, 1990-2019: findings from the Global Bur-
den of Disease Study 2019. Lancet 2021;397(10278):996-1009.
Tremblay KL, Pinto A, Fischer ME, Klein BEK, Klein R, Levy S, et al.
Self-reported hearing difficulties among adults with normal audio-
grams: the Beaver Dam Offspring Study. Ear Hear 2015;36(6):
€290-9.

Choi JE, Moon IJ, Baek S-Y, Kim SW, Cho Y-S. Discrepancies
between self-reported hearing difficulty and hearing loss diagnosed
by audiometry: prevalence and associated factors in a national sur-
vey. BM] Open 2019;9(4):€022440.

Tudiver F, Talbot Y. Why don’t men seek help? Family physicians’
perspectives on help-seeking behavior in men. | Fam Practice
1999:48:47-52.

Bhatt JM, Lin HW, Bhattacharyya N. Prevalence, severity, expo-
sures, and treatment patterns of tinnitus in the United States.
JAMA Otolaryngol 2016;142(10):959—65.

Biswas R, Lugo A, Genitsaridi E, Trpchevska N, Akeroyd MA,
Cederroth CR, et al. Modifiable lifestyle-related risk factors for tinni-
tus in the general population: an overview of smoking, alcohol,
body mass index and caffeine intake. Prog Brain Res 2021;263:1-24.
Martinez C, Wallenhorst C, McFerran D, Hall DA. Incidence rates
of clinically significant tinnitus: 1o-year trend from a cohort study
in England. Ear Hearing 2015;36(3):€69.

Novembre J, Johnson T, Bryc K, Kutalik Z, Boyko AR, Auton A,
et al. Genes mirror geography within Europe. Nature 2008;456
(7218):98-101.

Wang C, Zollner S, Rosenberg NA. A quantitative comparison of the
similarity between genes and geography in worldwide human popu-
lations. PLoS Genet 2012;8(8):1002886.

Gagliardi D, Marinaccio A, Valenti A, Tavicoli S. Occupational safety
and health in Europe: lessons from the past, challenges and oppor-
tunities for the future. Ind Health 2012;50(1):7-11.

Curhan SG, Wang M, Eavey RD, Stampfer MJ, Curhan GC. Adher-
ence to healthful dietary patterns is associated with lower risk of
hearing loss in women. J Nutr 2018;148(6):944-51.

European Union: age distribution of inhabitants from 2009 to
2019. 202I. https://ec.europa.eu/eurostat/statistics-explained/
index.php/Population_structure_and_ageing. Accessed February 1,
2021

Schlee W, Hall DA, Canlon B, Cima RFF, de Kleine E, Hauck
F, et al. Innovations in doctoral training and research on tinni-
tus: the European School on Interdisciplinary Tinnitus Research
(ESIT) Perspective. Front Aging Neurosci 2017;9:447.

www.thelancet.com Vol 12 Month January, 2022


https://doi.org/10.1016/j.lanepe.2021.100250
https://doi.org/10.1016/j.lanepe.2021.100250
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0001
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0001
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0002
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0002
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0002
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0002
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0003
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0003
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0004
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0004
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0004
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0005
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0005
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0006
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0006
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0006
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0007
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0007
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0007
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0008
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0008
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0008
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0009
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0009
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0009
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0010
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0010
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0010
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0010
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0011
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0011
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0011
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0012
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0012
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0012
https://www.un.org/dgacm/en/content/regional-groups
https://www.un.org/dgacm/en/content/regional-groups
https://unstats.un.org/unsd/methodology/m49/
https://ec.europa.eu/eurostat/databrowser/view/sdg_08_10/default/table?lang=en
https://ec.europa.eu/eurostat/databrowser/view/sdg_08_10/default/table?lang=en
https://ec.europa.eu/eurostat/databrowser/view/sdg_08_10/default/table?lang=en
https://ec.europa.eu/eurostat/documents/2995521/8102195/3-10072017-AP-EN.pdf/a61ce1ca-1efd-41df-86a2-bb495daabdab
https://ec.europa.eu/eurostat/documents/2995521/8102195/3-10072017-AP-EN.pdf/a61ce1ca-1efd-41df-86a2-bb495daabdab
https://ec.europa.eu/eurostat/documents/2995521/8102195/3-10072017-AP-EN.pdf/a61ce1ca-1efd-41df-86a2-bb495daabdab
https://apps.who.int/gho/data/view.main.GHEDCHEGDPSHA2011WBv?lang=en
https://apps.who.int/gho/data/view.main.GHEDCHEGDPSHA2011WBv?lang=en
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0018
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0018
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0018
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0019
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0019
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0019
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0019
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0020
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0020
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0020
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0020
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0021
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0021
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0021
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0022
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0022
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0022
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0023
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0023
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0023
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0023
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0024
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0024
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0024
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0025
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0025
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0025
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0026
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0026
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0026
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0026
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0027
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0027
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0027
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0028
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0028
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0028
https://ec.europa.eu/eurostat/statistics-explained/index.php/Population_structure_and_ageing
https://ec.europa.eu/eurostat/statistics-explained/index.php/Population_structure_and_ageing
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0030
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0030
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0030
http://refhub.elsevier.com/S2666-7762(21)00236-2/sbref0030

	Tinnitus prevalence in Europe: a multi-country cross-sectional population study
	Introduction
	Methods
	Study population and sample selection
	Definitions of outcomes
	Definitions of variables
	Statistical analysis
	Role of the funding source

	Results
	Discussion
	Strengths
	Limitations
	Future directions
	Concluding remarks

	Contributors
	Data sharing
	Declaration of Interests
	Acknowledgements
	Supplementary materials
	References



