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Objectives: Hearing loss is a prevalent factor contributing to reduced quality of life and has been linked to various com-
orbidities, with potential significant implications for psychosocial and cognitive health. The aim of this study was to give cur-
rent information about the prevalence of hearing loss, loneliness and depression, and to examine the association between
these.

Study Design: Cohort study.

Methods: The Gutenberg Health Study, a large representative cohort study for the general population, was initiated in
2007 at the University Medical Center Mainz, Germany. Hearing loss was assessed using pure-tone audiometry, with severity
graduated in percentages according to the World Health Organization (WHO). Loneliness and depressive symptoms were
assessed using self-report measures: Loneliness Scale (=2) for loneliness and the PHQ-9 (=10) for depressive symptoms.

Results: Among 5,948 participants (25-86 years), the prevalence of hearing loss was 38.7%. Loneliness was reported by
9.5% of the participants and the prevalence of significant symptoms of depression was 9.9%. The risk of loneliness was found
to be significantly higher in participants with severe to complete hearing loss (OR = 3.92, p = 0.011). In addition, the odds
ratio (OR) for depressive symptoms was significantly higher in those with a mild to severe hearing loss compared to those with
normal hearing (OR = 1.3; p = 0.025). There was no association with hearing aid use.

Conclusion: Hearing loss is associated with both loneliness and depressive symptoms. Longitudinal studies are required
to clarify the causal relationships and to further investigate the direct impact of early hearing aid fitting on the progression of

loneliness and depression.

Level of Evidence: 2
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INTRODUCTION

Globally, approximately 1.5 billion people suffer
from some degree of hearing loss, and unaddressed hear-
ing loss affects individuals of all ages, their families, and
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the economy.! This number is expected to increase, mak-
ing hearing loss a significant public health concern that
can lead to a reduced quality of life, social isolation, and
frustration.? The prevalence of hearing loss increases
with age and is higher among individuals with low socio-
economic status, but only some of those affected are pro-
vided with hearing aids.? Research has established a link
between hearing loss and loneliness, with potential impli-
cations for psychosocial and cognitive health.* Despite
the significance of this issue, representative and up-
to-date data on the prevalence of objectively measured
hearing loss and its association with loneliness and
depression across various age groups remains limited.

In addition to the obvious challenges in communica-
tion, individuals with hearing loss often encounter vari-
ous comorbidities that further diminish their quality of
life. For example, numerous studies have demonstrated
an association between hearing loss and dementia.>® The
2020 Lancet Commission report identified hearing loss as
the greatest modifiable risk factor for dementia in
middle-aged people compared to those without hearing
impairment.” In addition to an increased risk of demen-
tia, patients with more severe hearing loss tend to exhibit
more pronounced cognitive deficits.® Social isolation and
loneliness are hypothesized to be potential mechanisms
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linking hearing loss to declines in cognitive and mental
health.’

Loneliness is typically defined as a subjectively nega-
tive perceived lack of social contact, belonging, or a sense
of isolation.'® It refers to a discrepancy between desired
and perceived social relations,'! either in quantity (refer-
ring to the number of social contacts) and/or the quality
(indicating the subjective experience of characteristics
such as affection, intimacy, or conflict).!? The literature
has demonstrated a nonlinear age distribution for loneli-
ness;™® it is particularly prevalent among young adults
and among the oldest old.'* Although loneliness and social
isolation are interrelated, they are distinct concepts. Social
isolation refers to the objective state of having a limited
social network and infrequent interactions with others,
whereas loneliness is the subjective experience of this isola-
tion. A person can be lonely without being socially isolated,
and vice versa.'® Both, social isolation and loneliness are
negatively associated with mental and physical health.'
Studies suggest that older individuals with hearing loss
often encounter communication difficulties, which may lead
to withdrawal from challenging situations and disrupt nor-
mal social behavior.'”1® Shukla et al. have previously inves-
tigated the potential for modifying this hypothesized
mechanistic pathway through the use of hearing aids.*

Depression is a highly prevalent risk factor for the
onset of cardiovascular disease and is strongly associated
with increased morbidity and mortality.!®?° In Germany,
the prevalence of depression rose to 15.7% in 2017, with
females being twice as likely to be affected as males.?!
Hearing loss appears to be associated with an increase in
depressive symptoms,?? although the underlying mecha-
nisms and causality remain unclear and underexplored,
with mixed findings in the literature.® Various methodo-
logical differences, such as differences in participant age,
severity of hearing loss, and assessment of depression,
likely contribute to that heterogeneity. Preliminary evi-
dence suggests that audiological rehabilitation could be of
great benefit for both hearing impairment and mental
health 222

The purpose of this study was to give current infor-
mation about the prevalence of hearing loss, as objec-
tively measured by pure-tone audiometry, loneliness and
depressive symptoms in a large population-based cohort
including various age groups in an adult population. Fur-
thermore, hearing loss was correlated with loneliness and
depressive symptoms.

MATERIALS AND METHODS

The Gutenberg Health Study (GHS) is a large, ongoing
population-based cohort study. It was initiated in 2007 at Mainz
University Medical Center in Germany. The population sample
was randomly selected from the residents’ registration office.
Thus, the study population represents the people of Mainz and
the district of Mainz-Bingen. Approval was granted by the local
institutional review board (Ethics Commission of the State Cham-
ber of Physicians of Rhineland-Palatine, reference no. 837.020.07)
and was conducted in full compliance with the Declaration of Hel-
sinki. At the 10-year follow-up (10-FU, from 2017 to 2022) otologic
examination was incorporated into the study’s protocol. A detailed
description of the study design has been published elsewhere.?*
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Only participants with available pure-tone audiometry data were
included in this study. Other exclusion criteria were missing data
for loneliness and/or depression. This resulted in a total sample of
N =5,948.

Pure-tone audiometry for both air- and bone-conduction
was performed separately for each ear.?’ Hearing loss was then
graded according to the World Health Organization (WHO) clas-
sification of hearing loss (mean value of the better hearing ear at
the frequencies of 500, 1,000, 2,000, and 4,000 Hz).2¢ The preva-
lence of hearing loss was also weighted according to the German
Standard Population 2021 (GSP) and to the European Standard
Population 2013 (ESP).2” Three levels, according to the WHO,'
were created for statistical analyses:

e <20 dB HL: no hearing loss
e >20-64.9 dB HL: mild to moderately severe hearing loss
e >64.9 dB HL: severe to complete hearing loss.

Participants were asked “Are you fitted with hearing aids?”
(yes/mo).

Prevalence rates of loneliness (Loneliness Scale >2) and
depressive symptoms (PHQ-9 >10) were calculated.

Loneliness was assessed by the item, “I am frequently
alone /have few contacts,” rated as 0 = no, does not apply, 1 =
yes it applies, but I do not suffer from it, 2 = yes, it applies, and
I suffer slightly, 3 = yes, it applies, and I suffer moderately, 4 =
yes, it applies, and I suffer strongly. Loneliness was recoded com-
bining 0 and 1 = no loneliness or distress; 2 = slight, 3 = moderate,
and 4 = severe loneliness.?® Depression was assessed using diagno-
sis of depression and using the depression module of the Patient
Health Questionnaire (PHQ-9). With regard to diagnosis, partici-
pants were specifically asked the question, “Have you been diag-
nosed with depression by a doctor?” (yes/mo). The PHQ-9, which
measures depressive symptoms based on the criteria outlined in
the Diagnostic and Statistical Manual of Mental Disorders
(DSM-V),%? evaluates depressive symptoms experienced within the
past 2 weeks. A total score of 210 out of 27 was considered as clini-
cally relevant depressive symptoms.*°

Socioeconomic status (SES) was calculated according to
Lampert and Kroll.®! It has a sum value from 3 (lowest) to
21 (highest) and is formed from the characteristic’s highest educa-
tional attainment, household income, and occupational position.

Continuous variables are presented as mean (standard devi-
ation, SD) and tested with T-test, or if |[skewness| >1 as median
(Q1, Q3) and tested with U-test. Binary variables are described by
relative and absolute frequencies and tested by chi-square test. A
multiple logistic regression model was conducted to test the likeli-
hood of loneliness and depressive symptoms as a function of hear-
ing loss. All analyses were of exploratory nature with p-values (P)
considered as continuous measure of statistical evidence.

All statistical analyses were performed in R version 4.1.0
(2021-05-18): R Core Team (2021).

RESULTS

For the 10-year follow-up, 9752 participants took part
in the follow-up examination. Of these, 3,541 participants
had missing or incomplete hearing data and were there-
fore excluded. Another 263 participants had missing data
on loneliness or depression. Thus, the main cohort con-
sisted of 5,948 participants. In this group of participants
there were 3,061 males (51.5%) and 2,887 females (48.5%).
The average age was 60.0 years (SD: 13.7; minimum and
maximum: 25-86 years), with females having a slightly
lower average age than males (females: 59.3 years [SD:
13.5], males: 60.6 years [SD: 13.8]).

Doge et al.: Hearing Loss, Loneliness, and Depression

85U80]7 SUOWIIOD BAEaI 3|qedljdde aus Aq peuenob afe saonie VO ‘88N Jo Se|ni Joj Areiq1T8ulUO AB]I/W UO (SUOPUOD-pUe-SWLBYW0D A8 | 1M AeIq U [UO//:SdNY) SUORIPUCD PUe SWe 1 8y} 88s *[9202/90/6T] Uo ArIqiTauluO AB|IM ‘ZUBIN SRUi0lqIasISBAIIN AQ 0902 A2|/Z00T OT/10p/LL00" A3 1M ARe.q 1 BulUO//SANY WOy papeoiumoq . ‘SZ0Z ‘S66vTEST



The prevalence of hearing loss according to the WHO
grading, including all levels was 38.7% (2,299/5,948). The
distribution of hearing loss by severity was as follows:
26.6% of the cohort had mild hearing loss, 9.4% had mod-
erate hearing loss, 2.2% moderately severe hearing loss,
0.3% severe hearing loss, 0.1% had profound hearing loss,
and 0.1% exhibited complete hearing loss. See Table I and
Appendix Table AI for the complete results. Weighted
prevalence of hearing loss was lower at 28.4% according to
GSP and 27.6% according to ESP.

Hearing loss increased significantly with age. The
mean age difference is —16.6 years (95% CI: —17.18 to
—16.1; p < 0.001). The difference refers to the group with
no hearing impairment compared to the group with hear-
ing impairment. Furthermore, the hearing ability of
females was significantly better than that of males, with
a mean difference of —9.2% (95% CI: —11.2% to —6.24%;
p <0.001) in the proportion of hearing loss, with the com-
parison made between the group with hearing impair-
ment and the group without hearing impairment.

Approximately 7.8% of the participants had a hearing
aid on the right ear and 8.1% had a hearing aid in the left
ear. The reported prevalence of hearing aid provision (right
and left) was significantly higher in males (p < 0.001).

A total of 9.5% of the participants reported loneli-
ness (457/4786). In our cohort 4.4% were slightly, 3.6%
moderately, and 1.5% severely distressed by loneliness.
Significantly, more females than males felt lonely
(females: 11.7%, males: 7.5%, p < 0.001).

Data on loneliness were available for the age groups
ranging from 45 to 86 years.

The prevalence of significant symptoms of depression
(PHQ-9 > 10) was 9.9% (572/5,786). A physician diagnosis
was available for 5.5% of the participants (326/5,913).
Females reported significantly more depressive symptoms
than males (PHQ-9 > 10; females: 12.7%, males: 7.2%,
p <0.001) and were significantly more diagnosed with
depression (females: 7.3%, males: 3.8%, p < 0.001). The
proportion of participants with depressive symptoms
decreased with age (p <0.001). Table II shows the

prevalence of hearing loss, loneliness, and depressive
symptoms stratified according to sex and age.

Approximately 6.2% of the participants reported
using antidepressant medication (367/5896). The follow-
ing antidepressants were included in this category: non-
selective monoamine reuptake inhibitors, selective
serotonin reuptake inhibitors (SSRIs), nonselective mono-
amine oxidase inhibitors (MAOIs), monoamine oxidase A
inhibitors (MAO-A inhibitors), homeopathic and anthro-
posophic antidepressants, phytotherapeutic antidepres-
sants, and other antidepressant medications.

In the group with hearing loss (Hearing level >20 dB
HL) the prevalence of loneliness was 8.7% compared to
10.2% among participants without hearing loss (Hearing
Level <20 dB HL; p = 0.1). Approximately 8.8% reported
depressive symptoms in the group with hearing loss and
among the group without hearing loss the prevalence of
depressive symptoms was 10.6% (p = 0.027). The prevalence
of diagnosed depression by a doctor as well as loneliness
were higher for participants with severe to complete hearing
loss (11.5% depression diagnosed vs. 5.7% within the group
without hearing loss and 23.8% vs. 10.2%). Figure 1 shows
the prevalence of loneliness and Figure 2 shows the preva-
lence of depression among participants by hearing levels.

Logistic regression results showed that severe to
complete hearing loss significantly increases the odds
of loneliness (OR =3.92, 95% CI [1.24-10.51],
p = 0.011; for more details see Fig. 3). The likelihood
of depressive symptoms was significantly higher for
mild to moderately severe hearing loss (OR = 1.3, 95%
CI [1.03-1.64], p = 0.025; see Fig. 4). As age has a sig-
nificant influence, an interaction term was added for
the mild to moderate severe hearing loss group.
Within this group, the risk of depression decreases
significantly with the average age (p < 0.001). There
was no significant association with the use of hearing
aids (p = 0.18 for loneliness and p = 0.92 for depres-
sion). Higher socioeconomic status was significantly
associated with lower levels of both loneliness and
depression (p <0.001). Additionally, a comorbidity

TABLE I.
Demographics and Prevalence of Hearing Loss, Loneliness, and Depressive Symptoms.

All (n) Men (n) Women (n) p value
n 5,948 3,061 2,887
Average Age years (SD) 60.0 (13.7) 60.6 (13.8) 59.3 (13.5) <0.001
Loneliness Scale 9.5% (457) 7.5% (185) 11.7% (272) <0.001
>2 (n)
PHQ-9 > 10 (n) 9.9% (572) 7.2% (214) 12.7% (358) <0.001
Depression, diagnosed (n) 5.5% (326) 3.8% (116) 7.3% (210) <0.001
Use of hearing aids (n) 315 192

Grades of hearing loss according to WHO, divided into three categories

N 5,948

61.3% (3649)

38.2% (2,273)
0.4% (26)

38.7% (2,299)

<20 dB HL: no hearing loss

>20-64.9 dB HL: mild to moderately severe hearing loss
>64.9 dB HL: severe to complete hearing loss.

Hearing loss (HL >20 dB; both ears)

57.1% (1748)
42.4% (1,299)
0.5% (14)
42.9% (1,313)

65.8% (1901)
33.7% (974)
0.4% (12)
34.2% (986)
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TABLE II.

Prevalence of Hearing Loss (HL >20 dB; Both Ears), Loneliness (Loneliness Scale >2), and Depressive Symptoms (PHQ-9 >10; Stratified
According to Sex and Age).

Prevalence Prevalence Prevalence
Hearing Impairment Loneliness Depressive Symptoms
Age (Decades) Proportion (n) Proportion (n) Proportion (n)
Men 25-34 2.0% (2) 10.8% (11)
35-44 4.3% (14) 8.7% (28)
45-54 11.5% (66) 10.7% (61) 7.5% (41)
55-64 32.3% (241) 8.5% (63) 9.4% (68)
65-74 63.0% (443) 5.9% (41) 5.4% (37)
75-86 89.4% (547) 4.4% (20) 4.9% (29)
Total 42.9% (1313) 7.5% (185) 7.2% (214)
Women 25-34 0.9% (1) 16.2% (18)
35-44 4.2% (14) 14.8% (49)
45-54 9.2% (56) 13.3% (80) 14.4% (85)
55-64 25.2% (186) 13.4% (98) 16.2% (115)
65-74 56.6% (360) 10.4% (66) 9.0% (56)
75-86 80.2% (369) 7.9% (28) 7.8% (35)
Total 34.2% (986) 11.7% (272) 12.7% (358)
60
50 23.8% [9.1; 47.5]
40
S
s
£ 30
a
20
10.2% [9.1; 11.4]
8.6% [7.4; 9.9]

10 I I —1

<20 dB 20-64.9dB >=64.9 dB
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Fig. 1. Prevalence of loneliness among participants by hearing levels (20 dB HL: no hearing loss, >20-64.9 dB HL: mild to moderately severe

hearing loss, and >64.9 dB HL: severe to complete hearing loss). [Color figure can be viewed in the online issue, which is available at www.
laryngoscope.com.]

index was constructed as a sum score based on six var- fibrillation, myocardial infarction, stroke. The regres-
iables: chronic obstructive pulmonary disease, coro- sion models were adjusted for this index. The adjust-
nary artery disease, peripheral artery disease, atrial ment did not affect other effects we reported.
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Fig. 2. Prevalence of depressive symptoms among participants by hearing levels (20 dB HL: no hearing loss, >20-64.9 dB HL: mild to moder-
ately severe hearing loss, and >64.9 dB HL: severe to complete hearing loss). [Color figure can be viewed in the online issue, which is available

at www.laryngoscope.com.]

DISCUSSION

Current and representative data on the prevalence
of objectively measured hearing loss and its association
with loneliness and depression across various age groups
are limited. Therefore, this study aimed to examine the
prevalence of objectively measured hearing loss, loneli-
ness and depressive symptoms, as well as the correlations
among these factors, within a large population-based
cohort among adults.

Among the 5,948 participants, the prevalence of hear-
ing loss was 38.7%. Loneliness was reported by 9.5% of
participants, while 9.9% exhibited depressive symptoms.
The odds ratio (OR) for loneliness was significantly ele-
vated in participants with severe to complete hearing loss
(OR =3.92; p =0.011). Participants with mild to severe
hearing loss had a significantly higher risk of depression
(OR =1.3; p =0.025). The main finding of this study is
that hearing loss is associated with both loneliness and
depression. Moreover, higher socioeconomic status had a
positive effect on both loneliness and depression.

In our study, the prevalence of hearing loss was
high, exceeding 38%. In this context, hearing loss among
older adults represents a substantial burden of disease.>?
Some studies have shown that older people with hearing
loss experience communication difficulties, leading to
frustration and withdrawal.®® This can contribute
to social isolation®® and a diminished quality of life.?5-3¢

Laryngoscope 135: July 2025

Beyond its impact on mental health, hearing loss is also
associated with increased risks of total mortality and
heart disease mortality.?” Regular use of hearing aids
appears to be associated with a lower risk of mortality in
adults with hearing loss compared to nonusers.>®

In their review, Shukla et al. identified 11 studies
that examined the association between hearing loss and
loneliness in older adults.* The studies exhibited hetero-
geneity in their assessment of both loneliness and hear-
ing loss. Of the nine cross-sectional studies, six found an
increase in loneliness among older adults with hearing
loss, while one of two longitudinal studies reported simi-
lar findings. These results partially align with our study,
as we found positive associations between severe hearing
loss and loneliness. Consistent with our findings, Sung
et al. reported that younger age and a greater hearing
loss were significantly associated with greater loneli-
ness.?® Three studies, however, found no association
between hearing loss and loneliness, though two of these
relied on unadjusted crude analyses. It is important to
note that older individuals may not necessarily perceive
an objective reduction in social engagement as loneliness.
The scoping review by Bott et al. concluded that hearing
loss is associated with both social isolation and loneliness,
regardless of the degree of hearing loss.*® This is consis-
tent with our results, where we found that severe to com-
plete hearing loss more than tripled the odds of loneliness

Doge et al.: Hearing Loss, Loneliness, and Depression
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Sex —_——
Age [10y], ——
20-64.9 dB hearing impairment, °

OR 95% CI p-value

146  [1.19-1.79] 0.00030

0.71  [0.60-0.83] <0.0001

120 [0.93-1.54] 0.16

>=64.9 dB hearing impairment,

3.92  [1.24-10.51] 0.011

0.97 [0.76-1.23] 0.80

095 [0.92-0.97] <0.0001

Interaction 20-64.9 dB hi*age, o
Socioeconomic status, (2]
T T T T 1
0.5 1.0 2.0 5.0 10.0

Fig. 3. Logistic regression model for hearing loss and loneliness by hearing levels (reference is hearing level HL <20 dB; interaction term age

was added). OR = odds ratio, Cl = confidence interval.

(OR =3.92, p = 0.011). Although the likelihood of loneli-
ness was also higher in participants with mild to moder-
ately severe hearing loss, it was not statistically
significant (OR = 1.2, p = 0.16). This lack of significance
may be attributed to the relatively low perceived commu-
nication difficulties associated with mild hearing loss.

In their review, Ellis et al. identified three studies
examining the effects of hearing interventions on loneli-
ness among older people.*! Two of the studies used the
De Jong Gierveld (DG) Loneliness Scale involving hearing
aid fittings as the intervention in both the studies.
Weinstein et al. found a significant reduction in overall
loneliness.*? Similarly, Sarant et al. observed a decrease
in the number of participants experiencing severe loneli-
ness, although statistical analysis was limited by the
small sample size.*> Additionally, a study using the
UCLA Loneliness Scale found a significant reduction in
loneliness following cochlear implantation.** Marques
reported that hearing aid use is associated with improve-
ments in depressive symptoms and can enhance overall
quality of life in older adults.?? In our study, we did not
observe a significant effect of hearing aids on loneliness
or depression. It is important to note, however, that only
a small proportion of the participants with a hearing loss
were fitted with hearing aids, leading to a limited sample
size for this subgroup. Furthermore, our study was not an
intervention study.

Bott et al. suggested that the impact of hearing loss
on health and well-being may vary with age.*’ In our
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study, which included a large cohort spanning various age
groups, we found a significant association between age,
sex, and the occurrence of depressive symptoms. Specifi-
cally, the prevalence of depressive symptoms decreased
with increasing age, and females reported significantly
higher levels of depressive symptoms compared to males.
Conversely, the proportion of participants with hearing
loss increased with age, while females, on average, had
better hearing than males. This difference may contribute
to the observed higher prevalence of depressive symptoms
among younger participants, who generally had no hearing
loss, compared to those with mild to severe hearing loss
(see Fig. 2).

Rutherford et al. reported mixed results regarding
the association between hearing loss and late-life depres-
sion, suggesting that there was an association.® They
noted that high-quality studies with objective hearing
assessments are scarce and exhibit considerable heteroge-
neity in their findings. Similarly, Cosh et al. reported an
association between hearing loss and clinically significant
depressive symptoms; however, heterogeneity between
studies arises due to methodological differences, including
age, severity of hearing loss, and assessment of depres-
sion.?® The systematic review from Lawrence et al. found
that hearing loss was associated with a 1.47 times higher
likelihood of depression in older adults (>60 years), though
the effect size was small. The relationship did not appear
to be affected by the type of hearing loss measurement,
use of hearing aids, or demographic and health factors.*®
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Age [10y],

20-64.9 dB hearing impairment,

>=64.9 dB hearing impairment,

Interaction 20-64.9 dB hi*age,

Interaction >64.9 dB hi*age, )

Socioeconomic status,

OR 95% ClI p-value
—e— 1.67 [1.38-2.02] <0.0001
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T T 1
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Fig. 4. Logistic regression model for hearing loss and depressive symptoms by hearing levels (reference is hearing level HL <20 dB; interaction

term age was added). OR = odds ratio, Cl = confidence interval.

Our study benefits from the use of standardized pure-
tone audiometry and represents the first study of this scale
conducted in Germany. Our data indicate that mild to mod-
erately severe hearing loss significantly, positively predicted
depressive symptoms (OR = 1.3; p = 0.025). Given the sub-
stantial influence of age on depressive symptoms, an inter-
action term was added in our logistic regression model,
which revealed that the risk of depressive symptoms signifi-
cantly decreases with increasing age within the hearing loss
group. This finding may help explain why participants with
severe to complete hearing loss, which is more prevalent
with advancing age, do not exhibit a significantly higher
risk of depression. Our results are consistent with those of
Gopinath et al., who found that depressive symptoms were
associated with mild but not moderate or severe hearing
loss in a prospective, cross-sectional study involving 1,328
participants aged 60 and older.*® Furthermore, there
appears to be no significant difference between the right
and left ears; deterioration in hearing in either ear is associ-
ated with an increase in depressive symptoms.*’

A major strength of the study is its large sample size
and population-based design. The GHS achieved represen-
tative results with data from 5,948 participants across
various age groups in an adult population. Additionally,
high-quality tone-audiometric data were collected using
pure-tone audiometry, and standardized tests were also
used to assess loneliness and depressive symptoms.
However, a limitation of this study is the unresolved
issue of causality regarding the association between

Laryngoscope 135: July 2025

hearing loss and loneliness and depressive symptoms.
Moreover, we lack information on social isolation,
which has been frequently linked to loneliness in the
literature. Furthermore, the number of participants
using hearing aids and those with severe to profound
hearing loss is relatively small, and there is no longitu-
dinal assessment of changes in loneliness and depres-
sion following hearing aid fitting.

CONCLUSION

This study demonstrates a positive association
between hearing loss and both loneliness and depressive
symptoms. Given the widespread prevalence of hearing
loss, which is expected to increase, this poses significant
implications for the psychosocial and physical health of
individuals, particularly older adults, and represents a
major public health concern. Future research should focus
on elucidating the causal relationships involved and eval-
uating the direct impact of early hearing aid intervention
on the progression of loneliness and depression.
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APPENDIX
TABLE Al.
Prevalence of Hearing Loss According to the World Health Organization Grading, Stratified by Sex.
Grades of hearing loss according to WHO All (n) Men (n) Women (n)
n 5,948 3,061 2,887

Normal hearing

Mild hearing loss

Moderate hearing loss

Moderately severe hearing loss
Severe hearing loss

Profound hearing loss

Complete or total hearing loss
Hearing loss (HL >20 dB; both ears)

61.3% (3,649)
26.6% (1,583)
9.4% (562)
2.2% (128)
0.3% (15)
0.1% (3)
0.1% (8)
38.7% (2,299)

(
(

57.1% (1,748)
28.8% (881)
10.8% (332)

2.8% (86)

0.2% (6)
0.1% (2)

0.2% (6)
42.9% (1,313)

65.8% (1,901)
24.3% (702)
8.0% (230)

1.5% (42)
0.3% (9)
0% (1)
0.1% (2)
34.2% (986)
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