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EFFECTS OF HEARING AIDS ON TINNITUS IN
GERIATRIC PATIENTS WITH AGE-RELATED
HEARING LOSS

YAfiA BA⁄LI ‹fi‹TME KAYBI OLAN GER‹ATR‹K
HASTALARDA ‹fi‹TME C‹HAZI KULLANIMININ
T‹NN‹TUS ÜZER‹NE OLAN ETK‹LER‹

ÖZ

Girifl: Bu çal›flman›n amac› yafla ba¤l› iflitme kayb› olan geriatrik hastalarda iflitme cihaz› kul-
lan›m›n›n tinnitus üzerine olan etkilerini tinnitus engellilik anketi ile araflt›rmakt›r.

Gereç ve Yöntem: Çal›flmaya Eylül 2013 Ocak 2014 tarihleri aras›nda presbiakuzi ve subjek-
tif tinnitus tan›s› alan 24 yafll› hasta al›nd›. Çal›flma prospektif olarak tasarland›. ‹flitme cihaz› ve-
rilmeden önce ve cihaz verildikten 3 ay sonra tinnitus engellilik anketi uyguland› ve sonuçlar kar-
fl›laflt›r›ld›. ‹flitme cihaz›n›n tinnitus üzerine olan etkileri araflt›r›ld›.

Bulgular: Çal›flmaya kat›lan hasta say›s›, 10’u kad›n ve 14’ü erkek olmak üzere toplam 24 ki-
flidir. Hastalar›n ortalama yafl› 65-74 aral›¤›nda olmak üzere 67,04±2,95 y›ld›. ‹flitme cihaz› kullan-
madan önce tinnitus engellilik anketi skor ortalamas› 60,08±11,86 (aral›k 40-80) idi ve iflitme ci-
haz› kulland›ktan sonra tinnitus engellilik anketi skor ortalamas› 42,33±13,48 (aral›k 20-66) ye
düfltü.  Tinnitus engellilik anketi skorundaki 17,75 birimlik düflüfl, di¤er bir ifadeyle düzelme ista-
tiksel olarak ileri derecede anlaml› bulundu (p=0,001). ‹flitme kayb› derecesine göre iflitme cihaz›
kulland›ktan sonra tinnitus engellilik anketi skorlar›ndaki düflüfl istatiksel olarak anlaml› bulundu
(26-40 dB; p=0,007, 41-55 dB; p=0,018, ≥ 56 dB; p=0,011).

Sonuç: Tinnitus ve presbiakuzisi olan yafll› hastalarda 3 ay iflitme cihaz› kullan›m› sonras› tin-
nitusun olumsuz etkilerinde belirgin azalma izlendi. Bu çal›flman›n sonuçlar› presbiakuzisi olan yafl-
l› hastalarda iflitme cihaz› kullan›m›n›n tinnitus üzerine etkinli¤ini kan›tlam›flt›r. Tinnitus ve iflitme
kayb› flikayeti olan yafll› hastalar iflitme cihaz›ndan fayda görebilir.

Anahtar Sözcükler: Yafll›; ‹flitme Cihaz›; Tinnitus; Presbiakuzi.

ABSTRACT

Introduction: The aim of this study was to evaluate the effects of hearing aids on tinnitus in
elderly patients with presbycusis using the Tinnitus Handicap Inventory.

Materials and Method: Twenty-four elderly patients who were diagnosed with presbycusis
and subjective tinnitus between September 2013 and January 2014 were included in this study.
The tinnitus handicap inventory questionnaire was completed before a hearing aid was prescribed
and then 3 months after using the hearing aid. The effects of the use of hearing aid on tinnitus
were assessed by comparing the scores. 

Results: A total of 24 patients, 10 females and 14 males were included in the study. Their
ages ranged from 65 to 74 years, with a mean of 67.04±2.95. With respect to tinnitus handicap
inventory scores, before using hearing aid the mean score was 60.08±11.86, and after 3 months
it decreased to 42.33±13.48. This difference was found to be highly significant (p=0.001). For all
degrees of hearing loss, the decrease in patients’ tinnitus handicap inventory scores after the use
of hearing aid was found to be statistically significant (26-40 dB; p=0.007, 41-55 dB; p = 0.018,
≥56 dB; p=0.011).

Conclusion: Among elderly patients with tinnitus and presbycusis, a significant difference
was observed in the severity of tinnitus after 3 months of hearing aid use. The results of this study
confirm the effectiveness and benefit of fitting hearing aids for tinnitus in elderly patients with
presbycusis.
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INTRODUCTION

Tinnitus describes the perception of an auditory sensation
in the absence of a corresponding external stimulus; it is

experienced by approximately 10% of adults in various coun-
tries (1). There are several causes of tinnitus, and presbycusis
underlies the majority of tinnitus cases (2). Presbycusis can be
defined as the hearing loss associated with aging, reflecting
the loss of auditory sensitivity. 

With improvements in quality of life (QoL) and health ca-
re, aging of the population has become a worldwide reality,
and therefore presbycusis is increasing and is quite common
in the elderly population. Presbycusis and tinnitus not only
cause auditory problems, but also affect QoL. Due to the fre-
quent co-existence of tinnitus and hearing loss in the elderly
population, there is a need to understand its causes in order to
improve prevention and develop appropriate treatments (3,4). 

Surgical or medical treatment may be an option for some
patients, but there is no certain treatment modality for an in-
dividual with hearing loss and tinnitus, so hearing aids (HA)
are commonly used for tinnitus management and to help the-
se patients increase their QoL (5). 

Several health questionnaires are available that assess the
effects of tinnitus, of which the Tinnitus Handicap Inventory
(THI) is the most commonly used (6).

The aim of the present study was to evaluate the effects of
hearing aids on tinnitus in elderly patients with presbycusis,
using the THI.

MATERIALS AND METHOD

Between September 2013 and January 2014, a total of 24
patients who were diagnosed with tinnitus and bilateral

symmetrical or asymmetrical sensorineural hearing loss, or
mixed hearing loss with sensorineural dominance, through
audiometric tests were included in this study. This study was
designed prospectively. All patients in this study had suffici-
ent hearing loss to warrant the use of HA, but their primary
presenting complaint was tinnitus, rather than hearing loss.
All of the patients had had subjective tinnitus for at least 1
year. Patients were not allowed to begin any new medication
or other treatments during the study that might have altered
progress in either a positive or negative direction. None of the
patients had used an HA before. All of the participants were
over the age of 65 years. All of them were otherwise healthy
and were examined by the same audiologist, and similar hea-
ring aids were recommended to all. The HA was given to the

ear with a better speech discrimination score (SDS). In cases
of the same SDS scores with both ears, the HA was given to
the ear that had a greater conductive hearing loss component.
Patients who were diagnosed with Ménière’s disease or otosc-
lerosis, or who had objective tinnitus or any mental, neurolo-
gical, or psychological pathology, were excluded from the
study. Twenty-seven patients were enrolled, with 24 comple-
ting the study. One patient died during the study, one pati-
ent lost his HA and the other patient did not want to conti-
nue the study. These patients were excluded from the data
analysis. 

Patients with average hearing loss had more than a 30 dB
loss. Pure-tone audiometric (PTA) evaluation was performed
using an AC-40 clinical audiometer (Inter acoustics, Den-
mark). The SDS test was done using monosyllable phoneti-
cally balanced word lists (FD-300). In the audiometric tests,
PTA thresholds at 500, 1000, 2000 and 4000 Hz frequenci-
es, and an HA fitting process were applied. The patients we-
re divided into 3 groups (26-40 dB, 41-55 dB and ≥ 56 dB)
according to degree of hearing loss (7).

Subjective tinnitus severity was assessed using a standar-
dized outcome measure, the validated Turkish version of the
THI (8). The THI is a scale consisting of 25 items requiring
an answer of yes (4 points), sometimes (2 points), or no (0 po-
int). Thus, scoring can range from 0 to 100 points. In the ori-
ginal definition, THI scores of 18–36 correspond to “mild
handicap”, THI scores of 38–56 correspond to “moderate han-
dicap”, THI scores of 58–76 correspond to “severe handicap”,
and THI scores of 78–100 correspond to “catastrophic handi-
cap”(9). The THI questionnaire was completed before an HA
was prescribed and also 3 months after using the hearing aid,
and the scores were compared to assess the effects of use of HA
on tinnitus. 

The study was approved by the Local Ethical Committee,
No: 2013/691. All participants gave their informed consent
prior to their inclusion in the study.

For the statistical analysis, NCSS (Number Cruncher Sta-
tistical System) 2007&PASS (Power Analysis and Sample Si-
ze) 2008 Statistical Software (Utah, USA) programs were
used. Descriptive statistical used were mean, standard deviati-
on, median, frequency, ratio, minimum, and maximum. To
compare quantitative data and two groups of parameters that
did not show a normal distribution, the Mann Whitney U
test was used; to compare three or more groups the Kruskal-
Wallis test was used, and to detect the source of differences
between groups the Mann Whitney U test was used. The Pai-
red Sample T test was used for within-group comparisons of
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normally distributed variables, and the Wilcoxon Signed
Ranks test for parameters that do not show a normal distribu-
tion. The significance level was set at p<0.01 for the Wilco-
xon Signed Ranks test and paired sample t tests, and at
p<0.05 for the Mann Whitney U test.

RESULTS

Atotal of 24 patients, 10 females and 14 males were inclu-
ded in the study. Their age ranged from 65 to 74 years,

with a mean of 67.04±2.95 years. General group characteris-
tics and demographic results are given in Table 1. The pati-
ents were divided into 3 groups according to their degree of
hearing loss: for 26-40 dB, n=9; for 41-55 dB, n=7; for ≥56
dB, n=8. The average degree of hearing loss, averaged over
both ears, was 46.79±8.85 dB (range 34-64). With respect to
THI scores, before using HA the mean score was
60.08±11.86 (range 40-80), and after 3 months it decreased
to 42.33±13.48 (range 20-66). The decrease in THI scores af-
ter the use of HA was 17.75 units, which was highly statisti-
cally significant (p=0.001) (Table 2).

Though many of the patients localized their tinnitus bila-
terally (20 patients), it was localized on the left side in 2 pa-
tients and on the right side in 2 patients.

Differences in THI scores before the use of HA varied sig-
nificantly according to the degree of hearing loss (p = 0.002)
(Table 3). According to the paired comparisons, the THI sco-
res of patients with a hearing loss ≥ 56 dB were significantly
higher than those of patients with a hearing loss of 26-40 dB
and 41-55 dB (p = 0.001, p = 0.019, respectively). There was
no significant difference in THI scores between patients with
hearing losses of 26-40 dB and 41-55 dB before the use of HA
(p = 0.099).

Differences in THI scores after the use of HA varied sig-
nificantly according to the degree of hearing loss (p=0.001)
(Table 3). According to the paired comparisons, the THI sco-
res of patients with a hearing loss ≥ 56 dB were significantly
higher than those of patients with a hearing loss 26-40 dB
and 41-55 dB (p=0.001, p = 0.015, respectively). There was
no significant difference in THI scores between patients with
hearing losses 26-40 dB and 41-55 dB, after the use of HA (p
= 0.210). 

According to the degree of hearing loss, the decrease in
THI scores of patients after the use of HA was found to be sta-
tistically significant (26-40 dB, p=0.007; 41-55 dB,
p=0.018; ≥ 56 dB, p=0.011) (Table 3). 

There was no statistically significant difference between
the degree of hearing loss groups (26-40 dB, 41-55 dB, ≥ 56
dB) in THI score changes after the use of HA (p=0.538) (Tab-
le 3).

There was no statistically significant difference between
male and female patients with respect to THI score changes
after the use of HA (p=0.461).

DISCUSSION

The main findings of this study were that use of HAs for
three months led to a significant reduction in tinnitus

handicap as measured by the THI, and that HAs can signifi-
cantly reduce the negative impact of tinnitus on QoL. 

Table 1— Demographic and Descriptive Characteristics of the

Patients.

Min-Max Mean±sd

Age (years) 65-74 67.04 ± 2.95

Level of Hearing Loss (dB) 34-64 46.79 ± 8.85

n

Gender Male 14

Female 10

Degree of Hearing Loss (dB) 26-40 9

41-55 7

≥ 56 8

Table 2— Assessment of Tinnitus Handicap Inventory (THI) Scores.

THI Scores 18-36 (Mild handicap)

38-56 (Moderate handicap)

58-100 (Severe handicap)

Min-Max

Mean±sd

Before Hearing Aid (n=24) After Hearing Aid (n=24) p

– 11 

9 8 

15 5 

40-80 20-66 0.001**

60.08 ± 11.86 42.33 ± 13.48

Paired Sample t Test, **p<0.01.



Sensorineural hearing loss and tinnitus in elderly patients
result from similar pathological processes (degeneration of
nerve fibers in the cochlear ganglion and the cochlear nuclei,
atrophy of hair cells in the organ of Corti, impaired blood
supply of the spiral ligament and the vascular stripe, atrophy
of the spiral ligament and rupture of the cochlear duct) (10).
The relationship between tinnitus and hearing loss has been
previously demonstrated (11). Some 11% of patients with
presbycusis complain of annoying tinnitus (12) and many pa-
tients with chronic tinnitus show at least some degree of hea-
ring loss (13). Tinnitus and presbycusis are considered to be-
gin at age 45-55 years, reaching a peak in the mid-60s (14).
Tinnitus and presbycusis are difficult therapeutic problems
for patients. Tinnitus usually occurs in the poorer hearing ear,
and these patients have a significant reduction in communi-
cation skills (14). Tinnitus symptoms create distress and ne-
gatively affect the quality of life in approximately 4% of the
population (15).

Several management procedures have demonstrated relief
for tinnitus sufferers, such as HAs (16), tinnitus retraining
therapy (17), masking with acoustic stimulation (15) and ne-
uromonics acoustic desensitization (18).

A number of studies have demonstrated relief provided by
amplification, and HAs are widely used as part of the clinical
treatment of tinnitus (4,11,19). HAs may affect tinnitus au-
dibility through many mechanisms such as auditory signals
that can mask or mingle with tinnitus, making it less percep-
tible, reducing attention towards hearing loss and tinnitus
which in turn reduces associated stress and down-regulating
central gain by increasing auditory nerve activity (20).

The THI is a reliable test, used to determine the severity
of symptoms in patients with tinnitus and for patient follow-
up (17). In a recent review of the role of HAs for tinnitus, me-
asures used in the studies included the THI, Tinnitus Handi-

cap Questionnaire and others. The analysis found that a large
number of studies support the use of HAs although many of
them provide a low level of evidence for the benefits of HA
use for tinnitus (4). Surr et al. administered the THI prior to
and after the HA fitting and demonstrated a statistically sig-
nificant reduction in THI scores six weeks post-fitting, sta-
ting that some 90% of tinnitus patients may benefit from HA
amplification (21). A recent study compared HA use to sound
generator use, and the estimated effect on change in tinnitus
loudness or severity as measured by the THI score was com-
patible with benefits for both HAs and sound generators, but
no significant difference was found between the two treat-
ments (22). In our study, the mean THI score decreased (im-
proved) from 60.08 to 42.33 after 3 months of using an HA
(Table 2). Although a recent study reported that if an HA is
programmed for tinnitus it is more beneficial for patients who
suffer from tinnitus (23), in our study, HAs were program-
med for presbycusis rather than tinnitus and an appropriate
improvement was detected in tinnitus with elderly patients
who had presbycusis. In addition, some authors have reported
that in patients with unilateral sensorineural hearing loss and
tinnitus, fitting the impaired ear exclusively was effective,
and individuals with bilateral complaints required bilateral
fitting (11). However, in our study the patients were fitted
only with a unilateral HA. In our study benefit was observed
after 3 months of HA use, unlike many other studies which
observed maximum benefit after 6 to 12 months of HA use
(19).

One of the major risk factors for tinnitus is high-frequ-
ency hearing loss (2). Tinnitus usually occurs in the poorer
hearing ear, and these patients have a significant reduction in
communication skills (14). Some authors reported no correla-
tion between the degree of hearing loss and tinnitus (24). We
found a correlation between the degree of hearing loss, as me-

Table 3— Assessment of Tinnitus Handicap Inventory (THI) Scores According to Degree of Hearing Loss.

THI Scores Before Hearing Aid

After   Hearing Aid
bp

THI Scores Changes

26-40 dB (n=9)

Mean±sd (Median)

50.89±8.55 (48.0)

32.22±4.94 (34.0)

0.007**

18.67±7.42 (24.0)

41-55 dB (n=7)

Mean±sd (Median)

58.86±9.99 (64.0)

39.71±13.03 (44.0)

0.018*

19.14±7.47 (22.0)

≥56 dB (n=8)

Mean±sd (Median)

71.50±5.83 (72.0)

56.00±8.48 (58.0)

0.011*

15.50±7.15 (14.0)

ap

0.002**

0.001**

0.538

Degree of Hearing Loss

aKruskal Wallis Test, bWilcoxon Signed Ranks Test, **p<0.01, *p<0.05.
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asured with audiometry, and tinnitus. Patients whose level of
hearing loss was ≥56 dB, had higher THI scores than patients
whose hearing loss was 26-40 dB or 41-55 dB. However, im-
provement in THI scores at all hearing loss levels was similar,
and no significant differences were observed (Table 3). This
indicates that with an increase in hearing loss, the QoL of el-
derly patients with tinnitus decreases, and HAs have similar
effects on tinnitus for all levels of hearing loss. 

In conclusion, among elderly patients with tinnitus and
hearing loss, a significant difference was observed in the seve-
rity of tinnitus after 3 months of HA use. Tinnitus sufferers
could benefit from HA, and the results of this study confirm
the effectiveness of fitting HAs for tinnitus in elderly patients
with presbycusis. 

Conflict of Interest: The authors declare that they have no
conflict of interest.

Acknowledgments: None.

REFERENCES

1. Lockwood AH, Salvi RJ, Burkard RF. Tinnitus. N Engl J Med
2002;347(12):904-10. (PMID:12239260).

2. Hoffman HJ, Reed GW. Epidemiology of tinnitus, In: Snow JB
(Ed). Tinnitus: Theory and Management. BC Decker, Ontario
2004, pp 16-41.

3. Henry JA, Dennis KC, Schechter MA. General review of tinni-
tus: prevalence, mechanisms, effects, and management. J Speech
Lang Hear Res 2005;48(5):1204-35. (PMID:16411806).

4. Shekhawat GS, Searchfield GD, Stinear CM. Role of hearing
AIDS in tinnitus intervention: a scoping review. J Am Acad
Audiol 2013;24(8):747-62. (PMID:24131610).

5. Saltzman M, Ersner MS. A hearing aid for the relief of tinnitus
aurium. Laryngoscope 1947;57(5):358-66. (PMID:20241853).

6. Newman CW, Jacobson GP, Spitzer JB. Development of the
Tinnitus Handicap Inventory. Arch Otolaryngol Head Neck
Surg 1996;122(2):143-8. (PMID:8630207).

7. Clark JG. Uses and abuses of hearing loss classification. Asha
1981;23(7):493-500. (PMID:7052898).

8. Aksoy S, Firat Y, Alpar R. The Tinnitus Handicap Inventory:
A study of validity and reliability. Int Tinnitus J
2007;13(2):94-8. (PMID:18229787).

9. Newman CW, Sandridge SA, Jacobson GP. Psychometric ade-
quacy of the Tinnitus Handicap Inventory (THI) for evaluating
treatment outcome. J Am Acad Audiol 1998;9(2):153-60.
(PMID:9564679).

10. Schuknecht HF, Gacek MR. Cochlear pathology in presbycusis. Ann
Otol Rhinol Laryngol 1993;102(1 Pt2):1-16. (PMID:8420477).

11. Zagolski O. Management of tinnitus in patients with presbycu-
sis. Int Tinnitus J 2006;12(2):175-8. (PMID:17260884).

12. Rosenhall U. The influence of ageing on noise-induced hearing
loss. Noise Health 2003;5(20):47-53. (PMID:14558892).

13. Ratnayake SA, Jayarajan V, Bartlett J. Could an underlying
hearing loss be a significant factor in the handicap caused by
tinnitus? Noise Health 2009;11(44):156-60.
(PMID:19602769).

14. Shulman A. Specific Etiologies of Tinnitus, The Aging Process,
In: Shulman A (Ed). Tinnitus Diagnosis and Treatment. 2 Edi-
tion, Lea & Febiger, Philadelphia 1991, pp 382–7.

15. Schaette R, Konig O, Hornig D, Gross M, Kempter R. Acous-
tic stimulation treatments against tinnitus could be most effec-
tive when tinnitus pitch is within the stimulated frequency ran-
ge. Hear Res 2010;269(1-2):95-101. (PMID:20619332).

16. Baguley D, McFerran D, Hall D. Tinnitus. Lancet
2013;382(9904):1600-7. (PMID:23827090).

17. Jastreboff PJ, Hazell JW. A neurophysiological approach to tin-
nitus: clinical implications. Br J Audiol 1993;27(1):7-17.
(PMID:8339063).

18. Davis PB, Paki B, Hanley PJ. Neuromonics Tinnitus Treat-
ment: Third clinical trial. Ear Hear 2007;28(2):242-59.
(PMID:17496674).

19. Searchfield GD, Kaur M, Martin WH. Hearing aids as an ad-
junct to counseling: tinnitus patients who choose amplification
do better than those that don’t. Int J Audiol 2010;49(8):574-9.
(PMID:20500032).

20. Moffat G, Adjout K, Gallego S, et al. Effects of hearing aid fit-
ting on the perceptual characteristics of tinnitus. Hear Res
2009;254(1-2):82-91. (PMID:19409969).

21. Surr RK, Kolb JA, Cord MT, Garrus NP. Tinnitus Handicap
Inventory (THI) as a hearing aid outcome measure. J Am Acad
Audiol 1999;10(9):489-95. (PMID:10522622).

22. Hoare DJ, Edmondson-Jones M, Sereda M, Akeroyd MA, Hall
D. Amplification with hearing aids for patients with tinnitus
and co-existing hearing loss. Cochrane Database Syst Rev
2014;1(CD010151. (PMID:24482186).

23. Shekhawat GS, Searchfield GD, Stinear CM. Randomized Trial
of Transcranial Direct Current Stimulation and Hearing Aids
for Tinnitus Management. Neurorehabil Neural Repair 2013.
(PMID:24213961).

24. Ferreira LM, Ramos Junior AN, Mendes EP. Characterization of
tinnitus in the elderly and its possible related disorders. Braz J
Otorhinolaryngol 2009;75(2):249-55. (PMID:19575111).


