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Introduction

The number of patients with sensorineural hearing loss and 
tinnitus is rising due to the increase of average life expectan-
cy, noise and stress, while the social significance of this issue 
has taken on greater importance. However, the mechanism 
and location of tinnitus have not been clearly identified yet and 
treating tinnitus is difficult. There is no treatment that could cure 
tinnitus in a short period. The association between the devel-
opment of tinnitus and sensorineural hearing loss is well 
known, but no significance was discovered in the relationship 
between the hearing loss features and severity of tinnitus. The 
severity of tinnitus is known to be more closely related to neu-
ropsychiatric factors or general health status than to auditory 
factors such as the degree of hearing loss and frequency or in-
tensity of tinnitus.1)

Several studies have reported that there was a close relation-
ship between tinnitus and stress, depression or anxiety disor-
ders in tinnitus patients.2) These neuropsychiatric factors are 

recognized to be able to explain the severity of tinnitus; that is, 
the differences in various tinnitus features, but the relation be-
tween neuropsychiatric factors and the development of tinni-
tus is yet unclear. According to recent reports, neuropsychiat-
ric factors such as depression or anxiety disorders are not direct 
causes of tinnitus but can be considered as related variables.3) 
Depression and anxiety disorders are most commonly known 
neuropsychiatric factors related to tinnitus and various study 
results have been reported. Most results were obtained through 
questionnaires, which present the association between tinnitus 
and symptoms of depression or anxiety although there are some 
differences in each report. However, these studies led to sim-
ple results that depressive or anxiety symptoms are accompa-
nied in many tinnitus patients, and there are no research done 
worldwide on the correlation between these symptoms and the 
severity of tinnitus or how they affect treatment outcomes. In 
this study, we evaluated the features of depressive and anxiety 
symptoms accompanied in subjective tinnitus patients, and ex-
amined whether the severity of tinnitus and the degree of de-
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pressive or anxiety symptoms had a statistical relationship. Al-
so, a subjective assessment was done after 6 months of drug 
therapy and modified tinnitus retraining therapy to examine 
any differences in treatment effect by tinnitus severity and by 
the degree of depressive or anxiety symptoms.

Subjects and Methods

Subjects
Patients who visited the otorhinolaryngology outpatient clin-

ic of our hospital with a chief complaint of tinnitus and were 
diagnosed as subjective tinnitus from January 2009 to June 
2010 were retrospectively investigated. Patients diagnosed as 
tinnitus due to a specific cause including acute external or mid-
dle ear disease, central disorders, cerebellopontine lesions or 
as objective tinnitus based on history taking, questionnaires, 
physical examination, hearing tests, and radiologic examina-
tions were excluded. Patients who could not complete the ques-
tionnaire due to old age or cognitive disorders, and those who 
did not receive follow-up for over 6 months were excluded 
from the study. A total of 104 patients who were able to com-
plete questionnaires after treatment over 6 months were select-
ed as subjects for the final analysis.

Methods

Hearing test 
Pure tone audiometry and speech audiometry were perfor-

med among all patients to check for hearing loss. Additional 
information on hearing was obtained through impedance au-
diometry, evoked otoacoustic emission test, and the auditory 
brainstem response test. Also, a tinnitogram was performed to 
confirm the loudness of tinnitus and frequency concordance.

Evaluation of tinnitus
The gender, age, prevalence period of tinnitus and its pat-

terns were investigated and Visual Analog Scale (VAS) was 
used to evaluate subjective tinnitus patterns of individuals. Al-
so, the Tinnitus Handicap Inventory (THI) which reliability and 
validity were proven through previous studies in Korea was 
used to assess tinnitus. Questionnaires on the tinnitus, depres-
sion and anxiety symptoms were performed at their first visit. 
The VAS was used to assess subjective features on tinnitus to 
analyze results before and after treatment.

Tinnitus questionnaires and VAS scores
Basic items such as the prevalence period, direction, num-

ber, and pattern of tinnitus were investigated. As for a subjec-
tive assessment on tinnitus, the loudness of tinnitus, awareness 

time, annoyance from tinnitus, and effect on life were rated as 
VAS scores in 10-point units.

THI
A Korean version THI was used to rate and measure subjec-

tive annoyance from tinnitus and to classify the degree of tin-
nitus by scores.4) It is composed of 25 items in total, with a func-
tional subscale, emotional subscale, and catastrophic subscale. 
Each item is rated as 0 (none), 2 (sometimes), 4 (always) and 
the total score was calculated. Subjects were divided into two 
groups based on a THI score of 38. Those with less than 38 were 
designated as the mild tinnitus group while patients with a 
score of 38 or higher were classified as the moderate or more 
serious tinnitus group. Correlations with other variables were 
compared and significant differences in treatment outcomes 
were confirmed. 

Evaluation of depressive symptoms 
Evaluation on depressive symptoms was done by using the 

Korean version of the Beck Depression Inventory (BDI) which 
is composed of 21 items in total. BDI includes the emotional, 
cognitive, motive and physiological areas of depression and 
rates each item by a scale from 0 to 3 depending on the degree 
of symptoms. The sum of each item score of 0 to 9 is classi-
fied as normal, 10 to 15 as mild depression, 16 to 23 as mod-
erate depression, and 24 to 63 as severe depression.

Evaluation of anxiety symptoms
State Trait Anxiety Inventory (STAI) 1 and 2 were used to 

assess the state and trait anxiety disorders. STAI 1 and 2 are 
each composed of 20 items, rating the anxiety symptoms by a 
scale from 0 to 4 points. STAI 1 presents the degree of state an-
xiety and evaluates the anxiety degree that changes depending 
on specific circumstances. STAI 2 indicates trait anxiety and 
shows the anxiety degree due to the tendency of each individ-
ual regardless of any specific situation. In STAI 1, a score of 
52 or less is classified as normal, 53 to 56 as mild anxiety, 57 
to 61 as moderate anxiety, and 62 or higher as severe anxiety. 
In STAI 2, a score of 54 or less is classified as normal, 55 to 58 
as mild anxiety, 59 to 63 as moderate anxiety, and 64 or high-
er as severe anxiety. 

Treatment
After completing history taking, examinations and question-

naires, modified tinnitus retraining therapy and drug therapy 
were done. The modified tinnitus retraining therapy was per-
formed by one of the authors and included explanations on the 
mechanism of tinnitus clarified until today, general aspects of 
tinnitus, correlation between hearing tests, tinnitogram and tin-
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nitus, results of questionnaires and other tests, general miscon-
ceptions about tinnitus, aggravating factors, and the general 
treatment process and prognosis. This therapy took about 10 
minutes. The same contents were repetitively explained at fol-
low-up every month at the outpatient clinic so that the patient 
could thoroughly understand tinnitus. As for drug therapy, 
medication for improving peripheral blood circulation such as 
ginko biloba agents (Ginnexin-F, SK Chemicals Life Science, 
Seongnam, Korea, 80 mg/T), Nicergolin (Sermion, Ildong 
Pharmaceutical Co, Seoul, Korea, 10 mg/T) and Sarpogrelate 
(Anplag, Yuhan Corporation, Seoul, Korea, 100 mg/T) were 
prescribed together for over 6 months. Antianxiety drugs were 
not used. Among 45 patients with sensorineural hearing loss 
accompanied, hearing aids were suggested to 19 patients with 
moderate or severe hearing loss and 4 patients of them actu-
ally used hearing aids. Noise avoidance and sound therapy us-
ing TV or radios were explained and attempted, but sound gen-
erators or tinnitus maskers were not applied. Follow-up on 
changes in tinnitus and hearing was done every month and hear-
ing tests were performed again if necessary. In order to ana-
lyze treatment results after modified tinnitus retraining therapy 
and drug therapy for over 6 months, four items including loud-
ness, awareness, annoyance, and effect on life were reevalu-
ated by VAS scores. Results obtained before and after treat-
ment were compared and analyzed.

Result analysis 
Statistical analysis was done by using the SPSS 15.0 (SPSS 

Inc., Chicago, IL, USA) program. The Pearson bivariates cor-
relation test was used to analyze correlations between vari-
ables, and a paired sample t-test was used to compare changes 
in VAS scores before and after treatment. The level of signifi-
cance was set as 0.05 or less.

Results

Among 104 tinnitus patients, 48 were men (46%) and 56 
(54%) were women. The average age of subjects was 51.0 
years (±13.2) and the average prevalence period of tinnitus 
was 30.7 months (Table 1).

As for the location of tinnitus, 31 cases were in the right side 

(30%), 29 in the left (28%), and 29 in both sides (28%). The 
number of tinnitus noises was 1.8 in average. 63 patients heard 
one sound (61%), while 41 (39%) heard 2 or more sounds. 37 
patients (36%) heard a ‘whizzing’ noise while 5 (5%) heard a 
‘whistling’ sound, 11 (10%) heard a ‘shush’ sound, and 10 pa-
tients (10%) heard other types of sounds. As for the sound 
pitch, 45 patients complained high pitch sounds (43%) while 
22 heard low pitch (21%), and 37 heard a middle pitch sound 
(36%)(Table 2).

Among the 104 patients, 59 (57%) showed normal hearing 
in the hearing test results. 45 patients (43%) appeared as sen-
sorineural hearing loss with a pure tone audiometry threshold 
over 26 dB. 17 of these sensorineural hearing loss patients were 
unilateral (5 patients with right side hearing loss, 12 with left 
side hearing loss) while the remaining 28 patients showed bi-
lateral hearing loss. 

Correlations between variables before treatment
The average THI score was 40.1 (±24.1), and 49 patients 

(47%) appeared to have moderate or more serious tinnitus 
with a score over 38. The average BDI score was 11.4 (±8.2), 
and 27 patients appeared to be in a moderate or severe depres-
sive state (26%). The average scores of STAI 1 and 2 were 44.5 
(±10.9) and 42.6 (±9.6), respectively. The number of pa-
tients corresponding to mild or more serious anxiety level was 
22 (21%) and 11 (11%), respectively (Table 3). There was a 
statistically significant correlation between THI and BDI scores, 
and between THI, STAI 1, and STAI 2 scores. The BDI, STAI 
1 and STAI 2 scores also showed a statistically significant cor-
relation. Age had no significant correlation with THI, STAI 1 
and 2, but showed a statistically significant correlation with 
BDI. There was no statistical significance with the prevalence 
period of tinnitus and each variable. No significant correlation 

Table 1. Clinical characteristics of patients

Parameter Value
Gender (n, %)

Male 48 (46)
Female 56 (54)

Duration (month) 30.76±39.94
Age (years)

Mean age 51.0±13.3

Table 2. Tinnitus characteristics of patients
Tinnitus characteristics No. Total, %

Site of tinnitus 100
Bilateral 29 28
Right ear 31 30
Left ear 29 28
Head 15 14

Mean number of tinnitus 1.8
Type of tinnitus sound 100
[wi∶ŋ] 37 36
[s’oa∶] 5 5
[sjυ∶] 11 10
Compound sound 51 49

Tone of tinnitus sound 100
High tone 45 43
Middle tone 37 36
Low tone 37 36
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was observed with BDI, STAI 1 and STAI 2 in the mild tinni-
tus group with a THI scores lower than 38. However, the mod-
erate or more serious tinnitus group showed a significant cor-
relation with BDI, STAI 1, and STAI 2 (Table 4).

THI appeared to have a statistically significant relation with 
all four items of VAS. VAS and STAI 2 had a statistically sig-
nificant correlation only in the item of annoyance from tinni-
tus, while none was observed in the remaining three items. 
VAS, BDI, and STAI 1 all did not have any significant corre-
lation (Table 5).

Changes in subjective evaluation on tinnitus before
and after treatment

The score of loudness of tinnitus before treatment was 4.4 
±2.4, while the awareness time of tinnitus was 5.9±3.3, an-
noyance from tinnitus was 5.3±3.0, and the effect on life was 
5.1±3.1. After treatment, these scores improved to 2.9±2.4, 
3.6±3.4, 3.1±2.8, and 2.9±2.5, respectively. This difference 
was statistically significant (p＜0.05). Changes in the subjec-
tive evaluation on tinnitus before and after treatment depend-
ing on THI scores were divided into the mild tinnitus group 
and the moderate or more serious tinnitus group. The loudness, 
awareness, annoyance, and effect on life of tinnitus showed sig-
nificant improvements in the two groups. Also, an additional 
analysis was performed with the BDI standard set differently 
as 15 or lower and 16 or higher, but there was no difference be-
tween the two groups in these cases as well and all items ap-
peared to have statistically significant improvements. STAI 1 
and 2 were divided into the normal group and mild or more se-
rious anxiety symptom group to compare changes in subjective 
evaluation on tinnitus before and after treatment. All items 
showed statistically significant improvements (Table 6). 

Discussion

The ratio of depressive symptoms accompanied in tinnitus 
patients appears variously in reports, ranging in about 45-
60% and anxiety symptoms are reported in about 19-45%.3,5) 
In this study, depressive symptoms were observed in 57% 
while state and trait anxiety symptoms showed in 21% and 
11%, respectively which are similar to previous reports. Ac-
cording to the epidemiological survey of psychiatric illnesses 
in Korea by the Ministry of Health and Welfare in 2006, the 
prevalence of depression in Korea is reported as 2.1% and 
anxiety disorder as 3.2%. Previous reported that the preva-
lence of depression in adults is about 5% which increases to 
10% when accompanied with other illnesses.6) The average 
BDI score in the depression group was 23.48 while it appeared 
as 8.43 in the group of ordinary people, based on the Korean 
version BDI study results.7) A score of 16 was presented as the 
standard for screening depression groups. When comparing 
this study with research results reported in Korea and foreign 

Table 3. Mean and distribution of THI, BDI, STAI 1 and STAI 2

Mean Normal (%) Mild (%) Moderate (%) Severe (%) Catastrophic (%)

THI 40.1 21 32 22 16 9

BDI 11.4 43 31 13 13

STAI 1 44.5 79 11 5 5

STAI 2 42.6 89 7 2 2
THI: Tinnitus Handicap Inventory, BDI: Beck Depression Inventory, STAI: State Trait Anxiety Inventory

Table 4. Correlations between THI and BDI, STAI 1, STAI 2 (Pear-
son correlation test, *p<0.05)

Correlation (p-value)

THI/BDI 0.404 (0.000)*

THI＜38 -0.110 (0.425)

THI≥38 0.493 (0.000)*

THI/STAI1 0.284 (0.003)*

THI＜38 -0.046 (0.738)

THI≥38 0.465 (0.000)*

THI/STAI 2 0.392 (0.000)*

THI＜38 -0.018 (0.898)

THI≥38 0.483 (0.000)*
THI: Tinnitus Handicap Inventory, BDI: Beck Depression Invento-
ry, STAI: State Trait Anxiety Inventory

Table 5. Correlations between VAS and THI, BDI, STAI 1, STAI 2 (Pearson correlation test, *p<0.05)

VAS (correlation/p-value)

Loudness Awareness Annoyance Effect on life

THI 0.491/0.000* 0.532/0.000* 0.750/0.000* 0.741/0.000*

BDI 0.097/0.328 -0.001/0.993 0.182/0.065 0.173/0.079

STAI 1 0.127/0.200 0.062/0.530 0.132/0.182 0.094/0.340

STAI 2 0.167/0.089 0.084/0.396 0.233/0.017* 0.181/0.066
VAS: Visual Analogue Scale, THI: Tinnitus Handicap Inventory, BDI: Beck Depression Inventory, STAI: State Trait Anxiety Inventory
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countries, it appears that depressive and anxiety symptoms are 
frequently accompanied in tinnitus patients. Compared to these 
study results, the high frequency of depression in tinnitus pa-
tients is similar to that in major chronic diseases and is inferred 
to negatively affect the quality of life of patients. However, the 
BDI cut-off score in the screening criteria has not been united 
yet and appears differently in each report. The reports above 
applied the cut-off score variously as well, from 10 to 14 re-
spectively. The Korean version BDI study has presented a score 
of 16 as the standard for screening depression groups, and a 
study on the usefulness of BDI among the elderly population 
in Korea indicated that it would be appropriate to distinguish 
depression from normal in the aged by this score.8) 57% of the 
patients in this study applied to depression when analyzed by 
a cut-off score of 10 which was the standard for mild depres-
sion. Meanwhile, 26% of patients showed over a score of 16 
which indicates moderate or severe depressive symptoms. From 
these results, we were able to identify a high rate of depressive 
symptoms accompanied. 

The STAI which was used for evaluating anxiety disorders 
is also a standardized anxiety measurement tool most com-
monly used variously in clinical sites. In this study, trait anxi-
ety and state anxiety were assessed separately in order to an-
alyze the association between tinnitus and anxiety symptoms 
more. As a result, the prevalence of state anxiety and trait anx-
iety appeared as 21% and 11%, respectively, which were both 
higher than that of ordinary people. The percentage of state 
anxiety appeared higher than trait anxiety. Trait anxiety disor-
der indicates anxiety occurring depending on individual char-
acteristic tendency regardless of the current situation. Thus, in 
this study where the prevalence of trait anxiety appeared high-
er than that in ordinary people, it could be interpreted that the 
characteristic anxiety level of individuals may be associated 
with the occurrence and appearance of tinnitus. Also, state 
anxiety presents the level of anxiety reflecting a certain situa-

tion in reality. The higher percentage of patients with state anxi-
ety in this study shows that the level of anxiety symptoms may 
have been aggravated due to inappropriate emotions, stress or 
decline in concentration related to tinnitus. Put together, the 
level of existing characteristic anxiety in tinnitus patients is 
high and the current anxiety level increases from the occur-
rence of tinnitus. Therefore, the association between tinnitus 
and anxiety disorder should be considered as significant. 

The annoyance from tinnitus assessed by THI and BDI, ST-
AI values all showed a statistically significant correlation. Es-
pecially, a significant correlation was observed in the moder-
ate or more serious tinnitus group with a THI score of over 38, 
but no relation was found in the mild tinnitus groups. From 
this, we were able to conclude that the level of depressive or 
anxiety symptoms was more serious when the annoyance from 
tinnitus was moderate or higher. Crocetti, et al.9) evaluated 108 
tinnitus patients with questionnaires to examine the relation-
ship between annoyance from tinnitus, depressive and anxiety 
symptoms, and reported the presence of a significant correla-
tion. A close relationship was also reported between the inten-
sity of tinnitus, stress, depression, and anxiety disorder in oth-
er studies.10-12) Antidepressants, antipsychotics and sedatives 
have been known to be partially effective in treating tinnitus, 
and some opinions have been reported that neuropsychologi-
cal mediation is important in tinnitus treatment.5,13) This indi-
cates the necessity of an approach and treatment to mental dis-
orders such as depression or anxiety among tinnitus patients, 
especially if the annoyance from tinnitus assessed by THI is 
moderate or more serious.

No association between age and THI was observed in this 
study, but astatistically significant correlation appeared with 
BDI. The incidence of tinnitus is known to increase as senso-
rineural hearing loss worsens along with age. Considering 
several study results that the level of annoyance from tinnitus 
is more closely related to psychoneurotic factors including 

Table 6. Changes of visual analogue scale score in THI, BDI, STAI 1, STAI 2 after treatment (Paired t-test, all parameter show statisti-
cal significant)

VAS
Loundness Awareness Annoyance Effect on life

Pre Post p-value Pre Post p-value Pre Post p-value Pre Post p-value
THI＜38 3.4 2.3 0.000 4.6 2.8 0.000 3.7 2.2 0.000 3.4 2.0 0.000
THI≥38 5.5 3.7 0.000 7.4 4.4 0.000 7.2 4.0 0.000 7.2 3.8 0.000
BDI≤15 4.3 3.0 0.000 5.9 3.5 0.000 5.4 3.0 0.000 5.3 3.0 0.000
BDI＞15 4.8 3.0 0.002 5.9 3.7 0.004 5.2 3.1 0.001 4.7 2.6 0.000
STAI 1＜52 4.4 2.9 0.000 5.9 3.4 0.000 5.5 3.1 0.000 5.3 2.9 0.001
STAI 1≥52 4.4 3.3 0.001 5.8 4.0 0.000 4.6 2.8 0.000 4.5 2.7 0.000
STAI 2＜54 4.4 3.0 0.000 6.1 3.6 0.000 5.5 3.1 0.000 5.2 2.9 0.000
STAI 2≥54 4.2 3.1 0.038 4.6 3.3 0.027 4.3 2.7 0.009 4.5 3.0 0.013
THI: Tinnitus Handicap Inventory, BDI: Beck Depression Inventory, STAI: State Trait Anxiety Inventory, Pre: pre-treatment, Post: post-
treatment
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depression or overall health status than audiological factors, 
the result of this study that the age factor is unrelated to the se-
verity of tinnitus seems to be reasonable. The frequency of de-
pression increases due to several different social factors along 
with the increase of age. Since depression is associated with 
the development of tinnitus and the early discovery and treat-
ment of depression are beneficial to treating tinnitus, evalua-
tion on whether elderly tinnitus patients have depressive symp-
toms and early treatment acquires a significant meaning.14)

The prevalence of hearing loss and tinnitus increases along 
with age, but no correlation between age, gender, or the prev-
alence period of tinnitus and the annoyance from tinnitus is 
known.15) There was no correlation observed between the 
prevalence period and THI, BDI, and STAI 1, 2 in this study 
as well. A longer prevalence period does not always indicate 
a more serious level of annoyance from tinnitus, depression or 
anxiety. This may be the basis for the opinion that active treat-
ment is required even in patients with a long prevalence period. 

Treatments for tinnitus were variable. However, no single 
treatment can cure tinnitus in a short period. So various meth-
ods are being used in combination and the effects of each treat-
ment are reported variously in studies.2) Currently, tinnitus re-
training therapy is being held based on the neuropsychological 
model of tinnitus presented by Jastreboff16) Tinnitus retraining 
therapy is applied with several other methods in combination 
in most cases, since the same treatment outcomes do not ap-
pear in all patients in a short period. It also takes a long time 
for treatment effects to appear and continuous treatment for at 
least over 6 months is usually required. Modified tinnitus re-
training therapy changed the original tinnitus retraining thera-
py by reducing theoriginal long counseling time, summarizing 
the major content of directive counseling within a relatively 
short time so that patients could overcome negative thoughts 
about tinnitus. A Korean study held among 43 tinnitus patients 
reported that the group which received medication with modi-
fied tinnitus retraining therapy in combination showed signif-
icant improvements in multiple items such as the loudness and 
awarenesstime of tinnitus, annoyance from tinnitus and effect 
on life due to tinnitus than the group which received combined 
drug therapy only.14) In this study, a subjective evaluation (loud-
ness, awareness, annoyance, and effect on life) on tinnitus pa-
tients was done after providing 6 months of medication and 
modified tinnitus retraining therapy and all items showed sta-
tistically significant improvements. Thus, the modified tinni-
tus retraining therapy was confirmed as a useful treatment 
method for tinnitus patients. However, there was no difference 
depending on the level of annoyance, depressive and anxiety 
symptoms. The presence and degree of annoyance due to tin-
nitus, depressive and anxiety symptoms could not actually be 

factors that affect tinnitus treatment. However, there still is a 
possibility that patients who did not relatively experience any 
treatment effects while receiving 6 months of treatment may 
have been lost during follow-up, and subjective factors of pa-
tients might have been reflected in the result analysis since only 
the VAS questionnaire was used for evaluating treatment ef-
fects. Considering these possibilities, it is not clear whether 
these factors are influential to treatment outcomes. As we still 
lack an objective diagnosis tool and a standardized treatment 
method for tinnitus, clinical studies examining a larger number 
of patients for a long period and the development of tools for 
objectively assessing tinnitus may be necessary in order to in-
vestigate clear prognosis factors.

Conclusion

A statistically significant correlation with depressive and 
anxiety symptoms was observed in the moderate or more se-
rious tinnitus group with a THI score of over 38. However, there 
was no significant correlation found in the mild tinnitus groups. 
Thus, it is considered that appropriate treatment along with 
evaluation on neuropsychiatric disorders such as depression 
and anxiety would be required if the severity of tinnitus ap-
pears as moderate or higher in the questionnaires. Assessments 
on tinnitus after treatment appeared to have improved signif-
icantly regardless of the severity of tinnitus, level of depres-
sion or anxiety disorder.
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