Ercan KARABABA, PhD; Gizem GURSOY AKGUL, MSc; Hatice Kilbra BOZKURT, PhD; Biilent SATAR, MD KBB-Forum
Evaluation Of Audio-Vestibular Findings In Individuals With Presbycusis: A Self-Report Study 2026;25(1)
www.KBB-Forum.net

CLINICAL STUDY

EVALUATION OF AUDIO-VESTIBULAR FINDINGS IN INDIVIDUALS WITH
PRESBYCUSIS: A SELF-REPORT STUDY

Ercan KARABABA!?, PhD: Gizem GURSOY AKGUL?, MSc;

Bilent SATARS, MD;
tUniversity of Health Sciences, Giilhane Faculty of Health Sciences, Audiology, Ankara, Tlrkiye
2Ankara Medipol University, Faculty of Health Sciences, Audiology, Ankara, Tlrkiye
SUniversity of Health Sciences, Glilhane Faculty of Medicine, Otorhinolaryngology, Ankara, Tlrkiye

Hatice Kiibra BOZKURT?, PhD;

SUMMARY

Objective: The aim of the present study was to evaluate the levels of speech perception (SP), spatial hearing (SH), and hearing quality
(HQ) in individuals diagnosed with presbycusis, and to examine the effects of dizziness and tinnitus on these parameters.

Materials and Methods: A total of 50 individuals (19 women, 31 men) with presbycusis were included in the study. Participants ranged
in age from 56 to 70 years, with a mean age of 68.42 + 5.41 years. All individuals underwent pure-tone and speech audiometry, as well as
assessments using the Tinnitus Handicap Inventory (THI), Dizziness Handicap Inventory (DHI), and the Speech, Spatial and Qualities of
Hearing Scale (SSQ).

Results: A weak but statistically significant negative correlation was found between pure-tone average and overall SSQ scores (r = -
0.361; p = 0.010). A strong and statistically significant negative correlation was observed between the total DHI score and the mean SSQ-SH
(spatial hearing) scores (r = -0.723; p = 0.043). On the other hand, no significant differences were identified between the presence of tinnitus
and the SSQ subscales or overall score (p > 0.05).

Conclusion: Hearing loss and dizziness observed in individuals with presbycusis may negatively affect perceived auditory performance
and quality of life. These findings highlight the importance of incorporating both audiological assessments and subjective scales in the
clinical evaluation process.
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PRESBIAKUZILI BIREYLERDE ODYO-VESTIBULER BULGULARIN DEGERLENDIRILMESI: BiR OZ-BILDIiRIiM
CALISMASI

OZET

Amag: Mevcut ¢alismanin amaci, presbiakuzi tanisi almig bireylerde konusma algisi1 (Speech Perception- SP), uzamsal isitme (Spatial
Hearing- SH) ve isitme Kalitesi (Hearing Quality- HQ) diizeylerini degerlendirmek ve dizziness ile tinnitusun bu parametreler tizerindeki
etkilerini incelemektir.

Gereg ve Yontemler: Calismaya, presbiakuzili toplam 50 birey (19 kadm, 31 erkek) dahil edilmistir. Katilimcilarin yaslari 56 ile 70
arasinda degismekte olup, ortalama yas 68,42 + 5,41"dir. Tim bireylere saf ses ve konusma odyometrisi ve ayrica Tinnitus Handicap
Inventory (THI), Dizziness Handicap Inventory (DHI) ve Speech, Spatial and Qualities of Hearing Scale (SSQ) uygulanmustir.

Bulgular: Saf ses ortalamast ile SSQ genel skorlar1 arasinda negatif yonlii ve zayif diizeyde anlamli bir iligki saptanmistir (r=-0,361;
p=0,010). DHI toplam puani ile SSQ-SH ortalama puanlar1 arasinda negatif yonlii ve yiiksek diizeyde anlamli bir iligki gozlenmistir (r=-
0,723; p=0,043). Ote yandan, tinnitus varlig1 ile SSQ alt dlgekleri ve genel skor arasinda anlamli bir fark bulunmamustir (p>0,05).

Sonug: Presbiakuzili bireylerde goriilen isitme kayb1 ve bag donmesi, algilanan isitsel performansi ve yasam kalitesini olumsuz yonde
etkileyebilmektedir. Bu bulgular, klinik degerlendirme siirecinde hem odyolojik hem de subjektif 6lgeklerin birlikte kullanilmasinin 6nemini
ortaya koymaktadir.

Anahtar Sozcukler: Presbiakuzi, Konusma Algisi, Uzamsal f;itme, Tinnitus

INTRODUCTION Heari_ng thresh(_)Ids may pr_ogressively
o o ) deteriorate, making communication more
Presbycusis is a condition characterized

‘ _ ! : difficult and potentially leading to social
by sensorineural hearing loss, typically affecting

: _ isolation, cognitive decline, and a reduction in
both ears, that arises as a result of the aging- quality of life?3. In individuals with presbycusis,

hearing loss affects not only the intensity of
sound but also its quality and the ability to
interpret it. A previous study reported that
elevated hearing thresholds were associated with
lower speech discrimination scores, and a
statistically significant relationship was found
between these two variables*. This indicates that
individuals with presbycusis experience not only
difficulty in hearing but also in understanding
speech.

related effects on the auditory system?.
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Presbycusis is often accompanied by
additional symptoms such as tinnitus and
dizziness. Tinnitus is defined as the perception of
sound in the absence of an external auditory
stimulus, and its prevalence increases with age>®.
This condition may adversely affect an
individual"s  psychological well-being and
overall quality of life. Tinnitus has been shown
to exert significant impacts on functional
capacity’. Moreover, tinnitus associated with
presbycusis has been shown to increase the risk
of developing depression and anxiety in affected
individuals®. These findings indicate that the
coexistence of presbycusis and tinnitus leads to
significant consequences not only in auditory
functioning but also in emotional and
psychological domains.

Spatial perception is a complex process
that enables individuals to accurately identify the
source, direction, and distance of a sound.
Studies using the Speech, Spatial and Qualities
of Hearing Scale (SSQ) have reported that this
ability is significantly impaired in individuals
with hearing loss®. Auditory impairments have
been shown to negatively affect not only
communication but also cognitive functions,
potentially increasing the risk of developing
demential®. Hearing loss, particularly in older
adults, leads to impairments in attention,
memory, and executive functions, and is
considered an independent risk factor in the
progression toward dementiall.

The literature includes various findings
regarding tinnitus and spatial perception in
individuals with presbycusis'?*3, However, to the
best of our knowledge, no studies have
specifically examined the relationship between
tinnitus and dizziness and the components of
auditory performance in individuals with
presbycusis. Therefore, the aim of this study was
to evaluate the levels of speech perception (SP),
spatial hearing (SH), and hearing quality (HQ) in
individuals diagnosed with presbycusis and to
investigate the effects of dizziness and tinnitus
on these parameters.

MATERIAL and METHODS

Participant

This study was designed as a prospective
descriptive investigation. Prior to the initiation of
the research, approval was obtained from the
Ethics Committee of Ankara Medipol University

KBB-Forum
2026;25(1)
www.KBB-Forum.net

(Decision No: 12, 15/01/2025), and the study
was conducted in accordance with the ethical
principles outlined in the Declaration of
Helsinki. Written informed consent was obtained
from all participants. The study population
consisted of individuals aged between 56 and 75
years who had been clinically diagnosed with
presbycusis. Participation in the study was
voluntary. Inclusion criteria were a diagnosis of
presbycusis, being between 50 and 75 years of
age, and willingness to participate in the study.
Exclusion criteria included a history of
psychiatric or neurological disorders, a history of
otologic surgery, the presence of conductive or
mixed-type hearing loss, and/or asymmetric
hearing loss.

Procedure

The data collection process was carried
out in the Audiology Unit of the Department of
Otorhinolaryngology at Gulhane Training and
Research Hospital. Training and Research
Hospital. Individuals presenting to the outpatient
clinic with complaints of hearing loss first
underwent a clinical evaluation by an
otorhinolaryngologist. Based on otoscopic
examination, detailed medical history, and
audiological test results, the diagnosis of
presbycusis  was  established by the
otorhinolaryngologist in individuals of advanced
age presenting with bilateral and symmetrical
high-frequency sensorineural hearing loss on
pure-tone audiometry. Face-to-face interviews
were conducted with the participants, and tests
were administered based on the results of the
audiological evaluations. Within the scope of the
study, following pure-tone and speech
audiometry, data were collected subjectively
using the Tinnitus Handicap Inventory (THI),
Dizziness Handicap Inventory (DHI), and the
Speech, Spatial and Qualities of Hearing Scale
(SSQ). The data obtained were analyzed using
descriptive and comparative statistical methods.

Tinnitus Handicap Inventory (THI)

The Tinnitus Handicap Inventory (THI)
is a self-report assessment tool used to evaluate
the impact of tinnitus on individuals™ daily lives.
Consisting of 25 items, the scale is scored by
having participants respond to each item with
one of three options: yes (4 points), sometimes
(2 points), or no (0 points). The total score
ranges from O to 100, with higher scores
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indicating a more severe negative impact of
tinnitus on the individual"s quality of life.

Dizziness Handicap Inventory (DHI)

This 25-item scale assesses the physical,
emotional, and functional impacts of dizziness.
Each item is rated on a scale of 0 (never), 2
(sometimes), or 4 (always). The total score
ranges from 0 to 100, with higher scores
indicating greater disability®.

The Speech, Spatial and Qualities of
Hearing Scale (SSQ)

Auditory performance is evaluated across
three subdomains: speech perception (SP),
spatial hearing (SH), and hearing quality (HQ).
Each item is rated on a scale from 0 (very poor)
to 10 (excellent). Subscale scores are calculated
by averaging the scores of the relevant items,
and the overall SSQ score is determined by
calculating the mean of the three subscale
scores®.

Statistical Analysis

Data were analyzed using IBM SPSS
version 23. The normality of distribution was
assessed using the Kolmogorov-Smirnov and
Shapiro-Wilk tests. For comparisons of
quantitative variables with two independent
categories, the Independent Samples t-test was
used when the data followed a normal
distribution, while the Mann-Whitney U test was
employed for data not normally distributed.
Relationships between normally distributed
quantitative variables were examined using
Pearson™s correlation coefficient, whereas
Spearman's rho correlation analysis was used for
non-normally distributed variables. Descriptive
statistics for quantitative data are presented as
mean + standard deviation and median
(minimum?maximum), while categorical
variables are expressed as frequencies and
percentages. The significance level was set at p <
0.05.

RESULTS

A total of 50 individuals diagnosed with
presbycusis were included in the study. Among
the participants, 19 were women (38%) and 31
were men (62%), with ages ranging from 56 to
70 years and a mean age of 68.42 £+ 5.41 years.
Comorbid conditions included hypertension in
23 participants (46%), coronary artery disease in
9 (18%), thyroid disorders in 7 (14%), and
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diabetes in 15 (30%). Additionally, tinnitus was
reported by 10 individuals (20%) and dizziness
by 8 individuals (16%). A total of 7 participants
(14%) used hearing aids, with 2 reporting use in
the right ear and 5 reporting bilateral use (Table
1).

Pure-tone averages (PTA), speech
recognition thresholds (SRT), and speech
discrimination scores (SD) for the right and left
ears of all participants are presented (Table 2).

A statistically significant, positive, and
strong correlation was found between the DHI
physical subscale and the DHI total scores (r =
0.708; p = 0.049). Similarly, a statistically
significant, positive, and very strong correlation
was observed between the DHI functional
subscale and the DHI total scores (r = 0.982; p <
0.001). A statistically significant, negative, and
strong correlation was identified between the
DHI physical subscale and the mean SSQ-SH
scores (r = -0.798; p = 0.018). Similarly,
significant, negative, and strong correlations
were observed between the DHI functional
subscale and the mean SSQ-SH scores (r = -
0.723; p = 0.043), as well as between the DHI
total scores and the mean SSQ-SH scores (r = -
0.723; p = 0.043) (Table 3).

A statistically significant, positive, and
strong correlation was found between SSQ-SP
and SSQ-SH scores (r = 0.800; p < 0.001), as
well as between SSQ-SP and SSQ-HQ scores (r
= 0.803; p < 0.001). The correlation between
SSQ-SH and SSQ-HQ scores was positive and
very strong (r = 0.912; p < 0.001). A statistically
significant, negative, and strong correlation was
found between the DHI physical subscale and
the overall SSQ score (r = -0.737; p = 0.037).
Additionally, statistically significant, positive,
and very strong correlations were observed
between the overall SSQ score and the mean
scores of SSQ-SP (r = 0.911; p < 0.001), SSQ-
SH (r = 0.958; p < 0.001), and SSQ-HQ (r =
0.964; p < 0.001) (Table 3).

A statistically significant, negative, and
moderate correlation was found between overall
PTA and SSQ-SP mean scores (r = -0.430; p =
0.002). Additionally, a statistically significant,
negative, and weak correlation was identified
between overall PTA and SSQ-SH mean scores
(r = -0.301; p = 0.033). Similarly, statistically
significant, negative, and weak correlations were
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observed between overall PTA and SSQ-HQ
mean scores (r = -0.320; p = 0.024), as well as
between overall PTA and the overall SSQ score
(r = -0.361; p = 0.010). On the other hand, a
statistically significant, positive, and moderate
correlation was found between overall SD and
SSQ-SP mean scores (r = 0.407; p = 0.003). No
statistically ~ significant relationships  were
identified among the other variables (p > 0.05)
(Table 4). Additionally, no statistically
significant differences were found between SSQ
overall scores and the presence of hypertension,
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coronary artery disease, thyroid disorders,
diabetes, or hearing aid use (p > 0.05) (Table 5).

No statistically significant differences
were found in SSQ subscale or overall scores
based on gender (p > 0.05) (Table 6).

Table 1. Descriptive Statistics of the Variables

MeanzStandard Deviation

Median (Min-Max)

Age 68.42 +5.41 70 (56 - 75)
Duration of Hearing Aid Use (months) 38.86 + 50.17 24 (2 - 144)
Frequency Percentage

Gender

Female 19 38

Male 31 62
Hypertension

Yes 23 46

No 27 54
Coronary Artery Disease

Yes 9 18

No 41 82
Thyroid Disorder

Yes 7 14

No 43 86
Diabetes

Yes 15 30

No 35 70
Tinnitus

Yes 10 20

No 40 80
Side of Tinnitus

Right Ear 1 10

Left Ear 3 30

Bilateral 6 60
Dizziness

Yes 8 16

No 42 84
Use of Hearing Aid

Yes 7 14

No 43 86
Side of Hearing Aid

Right Ear 2 28.6

Bilateral 5 71.4

Min: Minimum, Max: Maximum
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Table 2: Comparison of dependent variables by side

Right Ear Left Ear -
M + SD Min-Max M + SD Min-Max ~|estStatistic r P
PTA 33+ 12.41 13- 75 33+ 11.20 12-68 424500 0.692 0.930%
SRT 35 + 12.59 10- 75 35 + 10.34 10- 65 337.000 0.752 0.486*
sD 72+ 18.80 12- 100 77+ 16.85 36- 96 358.000 0.803 0.921%

*Wilcoxon test; M = SD; Mean + Standard deviation, Min; Minimum, Max; Maximum; r: Spearman’s rho correlation, PTA;

Pure tone average, SRT; Speech recognition threshold, SD; Speech discrimination

Table 3. Analysis of the Relationship Between Quantitative Variables

1 2 3 4 5 6 7 8
1-THI
2-DHI-Physical i
. - 0.454
3-DHI-Emotional . 0.259%
- 0.640 0.536

4-DHI-Functional 0.088* 0.171%

- 0.708  0.536 0.982
: 0.049¢ 0.171* <0.001*
0.237 -0.442 0.082 -0.542  -0.506
0.510¢ 0.273* 0.846* 0.165¢ 0.201*
0.255 -0.798 -0.302 -0.723 -0.723  0.800
0.476* 0.018 0.467¢ 0.043* 0.043* <0.001Y
0.450 -0.687 -0.302 -0.578 -0.578  0.803 0.912
0.192¢ 0.060* 0.467* 0.133* 0.133* <0.001Y <0.001Y
9-55Q Overall Score 0.377 -0.737 -0.206 -0.651 -0.663  0.911 0.958 0.964
p 0.283 0.037* 0.624* 0.081* 0.073* <0.001¥ <0.001Y  <0.001Y

5-DHI-Total
6-SSQ-SP Mean
7-SSQ-SH Mean

8-SSQ-HQ Mean

= O - T - T - T =T =T =T =

* Spearman’s tho correlation; ¥ Pearson correlation; correlation results are not reported for sections where p-values were not
calculated due to insufficient n number; THI; Tinnitus Handicap Inventory, DHI; Dizziness Handicap Inventory, SSQ; The
Speech, Spatial and Qualities of Hearing Scale, SP; Speech Perception, SH; Spatial Hearing, HQ; Hearing Quality

Table 4. Analysis of the Relationship Between Quantitative Variables and SSQ Scores

Age Overall PTA  Overall SD  Duration of Hearing Aid Use
i e o o
SSQ-SH Mear > oms  oom 006 0210
SSQHQ Mear > o5 oo o1 0260
SSQ Overall Score Fr) 8 gff (()) 03f01 8(2)22 (g);f(}

r Spearman’s rho correlation, SSQ; The Speech, Spatial and Qualities of Hearing Scale, SP; Speech Perception, SH; Spatial
Hearing, HQ; Hearing Quality, PTA; Pure Tone Average, SD; Speech Discrimination.
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Table 5. Comparison of SSQ Overall Scores by Presence of Chronic IlIness and Hearing Aid Use

SSQ Overall Score Yes Total Test Statistics p

Hypertension 5.047'%3.391;6 g.l) 4.03 '?o§7i22219§55) 4.2;1 '(603.71212993?55) 0.997 0.324°
Coronary Artery Disease 3.8;1 I(216.7171;66§54) 4.48 ?6?712{29.55) 4.2;1 '(603.71212993?55) 0638 0-526"
Thyroid Disease 5?9(2)7(;.512%) 4.12?8?21-'2%355) 4.2??8;21-'2.355) 0.642 0.524°
Diabetes Mellitus 408 '?28.7i71—'37?65) 5.311'(704.;22—'193?55) 07 '(603.7121—'993?55) 0.703 0.486"
Hearing Aid Use Status 3?2'6(%.1;22-'27) 4.4417(91).1581-.8.755) 4.2%?8;21-'3?55) 1447 0.154"

* Independent Samples t-test; Mean + Standard Deviation; Median (Minimum-Maximum) SSQ; The Speech, Spatial and

Qualities of Hearing Scale

Table 6. Comparison of SSQ Scores by Gender

Female Male Total Test Statistics p
SSQ-SP Mean 3.2'?3;71-'3;?3) 4.5£7L?(}.7i12—%):.364) 4.32'?01.;:11-%7.64) -1.049 0.350"
S5Q-SH Mean 4.1%%?381 '-7?.2) 4.654 (71612 ?'3.35) 4.41((55.581-'%?35) -0.642 0.524"
S5Q-HQ Mean 4.56ézi§23i-28.06) 55(&)1.‘2181—2;6?7) 4.924 '(%?21; ?'3.67) -0.69 0.494"
SSQ Overall Score 4.463?1%717'%67) 4.484 (%?22 '-13.55) 4.2§'?g.$21-'%?55) 0.799 0.428"

* Independent Samples t-test; Mean + Standard Deviation; Median (Minimum-Maximum); SSQ; The Speech, Spatial and
Qualities of Hearing Scale, SP; Speech Perception, SH; Spatial Hearing, HQ; Hearing Quality

DISCUSSION

In the present study, SP, SH, and HQ
levels were evaluated in individuals diagnosed
with presbycusis. Additionally, the effects of
dizziness and tinnitus on these auditory
parameters were examined. The findings indicate
that dizziness, in particular, has a significant
impact on auditory-related quality of life. The
strong negative correlation identified between
DHI total scores and the SSQ-SH subscale
suggests that dizziness adversely affects
individuals" ability to localize environmental
sounds and maintain auditory spatial awareness.
Furthermore, the significant negative correlation
between PTA and overall SSQ scores supports
the notion that hearing loss directly influences
perceived auditory performance. However, the
lack of a significant relationship between tinnitus
and SSQ scores implies that this symptom may
involve a more complex interaction influenced

by individual variability and perceptual tolerance
levels.

Ghahraman et al. (2020) examined the
effects of aging on spatial hearing using the SSQ
questionnaire. In their study, the mean total SSQ
score of older participants (7.25) was found to be
significantly lower compared to that of younger
participants (8.91)!. This decline was observed
across all subscales, with a particularly
pronounced decrease in the SP and SH subscales.
Similarly, Singh and Pichora-Fuller (2010)
reported a mean total SSQ score of 7.70 for older
adults, compared to 8.80 for younger
individuals®’. In our study, the mean overall SSQ
score among individuals with presbycusis was
found to be 4.63 + 1.93. This finding aligns with
the results reported by Ghahraman et al. (2020)
and Singh and Pichora-Fuller (2010), further
supporting the observation that SSQ scores
decline with advancing age. However, the
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decline in scores observed in our study is more
pronounced. This discrepancy may be attributed
to the fact that older adults in previous studies
had hearing thresholds better than 25 dB HL. In
individuals with presbycusis, elevated hearing
thresholds may have a more substantial impact
on spatial hearing performance. Therefore, the
negative impact of aging on spatial hearing is not
solely attributable to age-related cognitive and
sensory changes, but is further exacerbated by
the presence of hearing loss. While spatial
hearing tends to decline with age, the presence of
hearing loss makes this deterioration more
pronounced.

Maeda et al. (2018) conducted a cross-
sectional study investigating the relationship
between pure-tone hearing thresholds and SP in
older adults. The study identified a negative
correlation between pure-tone thresholds and SP.
Based on their findings, the authors concluded
that pure-tone audiometry is a strong predictor of
speech perception and provides valuable
information in the context of hearing aid fitting
and cochlear implantation processes*. Similarly,
in the present study, statistically significant
negative correlations were observed between
PTA and the SSQ subscale and overall mean
scores in individuals diagnosed with presbycusis.
In addition, a significant positive correlation was
identified between SD scores and the SSQ-SP
subscale mean scores. These findings indicate
that deterioration in hearing thresholds and PTA
adversely affects individuals™ speech perception.

Another important finding of our study is
the statistically significant, negative, and strong
correlation between DHI total scores and SSQ-
SH subscale mean scores. This result is
consistent with previous studies demonstrating
that as hearing loss increases, the risk of balance
disturbances and falls also rises in affected
individuals®®®®. In other words, the presence of
reduced auditory performance in individuals
with high levels of dizziness, or the increase in
dizziness severity due to diminished SP in
individuals with presbycusis, supports the
existence of a strong relationship between
hearing and balance. These findings indicate that
hearing plays a critical role not only in
communication but also in maintaining postural
stability. Therefore, in health and well-being
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interventions aimed at preventing balance
disturbances and dizziness in older adults,
auditory rehabilitation should be addressed as
part of a comprehensive, holistic approach.

In our study, no statistically significant
difference was found in overall SSQ scores
between individuals with presbycusis who had
chronic illnesses and those who did not. Baiduc
et al. (2023) reported that chronic systemic
conditions such as hypertension, diabetes, and
coronary artery disease increase the likelihood of
hearing loss in individuals®. There are studies in
the literature that have examined the relationship
between chronic diseases and hearing loss?\?2,
To date, no studies have specifically addressed
the relationship between SSQ scores and chronic
diseases. In our study, it was concluded that the
presence of chronic illnesses in individuals with
presbycusis did not have a significant impact on
their subjective auditory performance. While the
association between chronic diseases and hearing
loss is well-documented in the literature, the
specific effects of these conditions on more
distinct auditory domains, such as spatial
hearing, remain unclear. Therefore, future
research is needed to examine this relationship in
greater detail.

CONCLUSION

Hearing loss and dizziness in individuals
with presbycusis negatively affect auditory-
related quality of life, with spatial hearing being
particularly impacted by dizziness. Therefore,
the inclusion of subjective assessment scales in
routine clinical evaluations of presbycusis is of
considerable importance.

Conflict of Interest

The authors declare that they have no
competing interests.

Funding

No funding was received from any
organization or individual for this study.

REFERENCES

1. Gates GA, Mills JH.
2005;366(9491):1111-20.

2. Sardone R, Lozupone M, Panza F. Age-related hearing loss
and speech perception disorder: the broken interface between
healthcare professionals and older adults. Eur Geriatr Med
2020;11(6):893-5.

Presbycusis. Lancet



Ercan KARABABA, PhD; Gizem GURSOY AKGUL, MSc; Hatice Kilbra BOZKURT, PhD; Biilent SATAR, MD
Evaluation Of Audio-Vestibular Findings In Individuals With Presbycusis: A Self-Report Study

10.

11.

12.

13.

14.

15.

16.

17.

18.

Slade K, Plack CJ, Nuttall HE. The effects of age-related
hearing loss on the brain and cognitive function. Trends
Neurosci 2020;43(10):810-21.

Maeda Y, Takao S, Sugaya A, Kataoka Y, Kariya S, Tanaka
S, Nagayasu R, Nakagawa A, Nishizaki K. Relationship
between pure-tone audiogram findings and speech perception
among older Japanese persons. Acta Otolaryngol
2018;138(2):140-4.

Olzowy B, Canis M, Hempel J-M, Mazurek B, Suckfill M.
Effect of atorvastatin on progression of sensorineural hearing
loss and tinnitus in the elderly: results of a prospective,
randomized, double-blind clinical trial. Otol Neurotol
2007;28(4):455-8.

Egilmez OK, Kalcioglu MT, Kokten N. Questionnaire
methods used in the psychosomatic evaluation of tinnitus.
Kulak Burun Bogaz Ihtisas Dergisi: KBB= Journal of Ear,
Nose, and Throat 2014;24(5):303-10.

Kamusli GIS, Cabuk GB, Aksoy S. Adaptation and Validation
of the Turkish Version of the International Tinnitus Inventory.
Turk Arch Otorhinolaryngol 2023;61(3):109.

Simsek G, Demirtas E, Karatas E. Presbiakuziye eslik eden
subjektif tinnituslu hastalarda anksiyete ve depresyon
sikliginin degerlendirilmesi: bir pilot ¢alisma. Turk Arch
Otorhinolaryngol 2012;50(4):74-7.

Kilig N, Kamish GIS, Giindiiz B, Bayramoglu I, Kemaloglu
YK. Turkish validity and reliability study of the speech,
spatial and qualities of hearing scale. Turk Arch
Otorhinolaryngol 2021;59(3):172.

Lin FR, Metter EJ, O"Brien RJ, Resnick SM, Zonderman
AB, Ferrucci L. Hearing loss and incident dementia. Arch
Neurol 2011;68(2):214-20.

Ishak E, Burg EA, Pike JR, Amezcua PM, Jiang K, Powell
DS, Huang AR, Suen JJ, Lutsey PL, Sharrett AR. Population
attributable fraction of incident dementia associated with
hearing loss. JAMA Otolaryngol Head Neck Surg
2025;151(6):568-75.

Zagolski O. Management of tinnitus in patients with
presbycusis. Int Tinnitus J 2006;12(2):175.

Houmgller SS, Wolff A, Tsai L-T, Narayanan SK, Hougaard
DD, Gaihede ML, Neher T, Godballe C, Schmidt JH. Impact
of hearing aid technology level at first-fit on self-reported
outcomes in patients with presbycusis: a randomized
controlled trial. Front Aging 2023;4:1158272.

Aksoy S, Firat Y, Alpar R. The Tinnitus Handicap Inventory:
a study of wvalidity and reliability. Int Tinnitus J
2007;13(2):94.

Canbal M, Cebeci S, Duyan GC, Kurtaran H, Arslan 1. Bas
donmesi engellilik envanterinin  tirkge gecerlilik ve
giivenilirlik ¢aligmasi. J Family Med Prim Care 2016;10(1).

Adel Ghahraman M, Ashrafi M, Mohammadkhani G, Jalaie
S. Effects of aging on spatial hearing. Aging Clin Exp Res
2020;32:733-9.

Singh G, Kathleen Pichora-Fuller M. Older adults"
performance on the speech, spatial, and qualities of hearing
scale (SSQ): Test-retest reliability and a comparison of
interview and self-administration methods. Int J Audiol
2010;49(10):733-40.

Viljanen A, Kaprio J, Pyykkd I, Sorri M, Pajala S, Kauppinen
M, Koskenvuo M, Rantanen T. Hearing as a predictor of falls

19.

20.

21.

22.

KBB-Forum
2026;25(1)
www.KBB-Forum.net

and postural balance in older female twins. J Gerontol A Biol
Sci Med Sci 2009;64(2):312-7.

Lin FR, Thorpe R, Gordon-Salant S, Ferrucci L. Hearing loss
prevalence and risk factors among older adults in the United
States. J Gerontol A Biol Sci Med Sci 2011;66(5):582-90.

Baiduc RR, Sun JW, Berry CM, Anderson M, Vance EA.
Relationship of cardiovascular disease risk and hearing loss
in a clinical population. Sci Rep 2023;13(1):1642.

Engdahl B, Aarhus L, Lie A, Tambs K. Cardiovascular risk
factors and hearing loss: The HUNT study. Int J Audiol
2015;54(12):958-66.

Wattamwar K, Qian ZJ, Otter J, Leskowitz MJ, Caruana FF,
Siedlecki B, Spitzer JB, Lalwani AK. Association of
cardiovascular comorbidities with hearing loss in the older
old. JAMA Otolaryngol Head Neck Surg 2018;144(7):623-9.



