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Background: Tinnitus refers to the objective or subjective perception of a series of sounds most 

frequently described as ringing in the ear or within the head itself. Anxiety and depressive disor-

ders frequently accompany this complaint. In this study, we aimed to investigate the presence of 

psychiatric symptoms and the degree of anxiety sensitivity in patients with chronic tinnitus.

Methods: Fifty patients with chronic tinnitus who had been followed up for at least 6 months 

or longer were enrolled in this study. All subjects completed the Anxiety Sensitivity Index-3 

(ASI-3), Stait-Trait Anxiety Inventory (STAI), and Symptom Check List-90-Revised (SCL-90-R) 

questionnaires. Fifty healthy volunteers were given the same tests and a statistical comparison 

of the psychometric outcome data was done for subjects with and without chronic tinnitus.

Results: Patients with chronic tinnitus demonstrated higher statistically meaningful scores 

than the healthy group. Comparison between chronic tinnitus group and control group scores 

showed that patient group has a high rate of statistically significant results than controls;  ASI-3, 

STAI-2, SCL-90-R GSI, SCL-90-R Somatization, SCL-90-R Depression, SCL-90-R Anxiety  

(z=-8.00, P,0.01), SCL-90-R Phobic Anxiety.

Conclusion: Higher scores for anxiety sensitivity and other psychiatric symptoms in patients 

with chronic tinnitus reflects the prevalence of psychiatric disorders such as depression, anxi-

ety, somatoform disorder, and chronic tinnitus. The finding of more psychiatric comorbidity 

in patients with chronic tinnitus indicates that planning and follow-up in both otolaryngology 

and psychiatry is necessary to improve the overall results of treatment.
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Introduction
Tinnitus (Latin, meaning “ringing”) refers to the perception of sounds without any external 

stimulus1 and is a condition that may be classified as subjective (heard only by the patient) 

or objective (perceived by both the patient and physician). Objective tinnitus is a rare 

condition that is usually caused by vascular anomalies or myoclonus of the palatal muscles. 

Subjective or idiopathic tinnitus is a complaint of an imaginary sound in the head and/

or one or both ears. It is a common symptom in adults and is seen more frequently after 

50 years of age.2 The condition may result from a dysfunction in the auditory pathway, 

leading to misperception of a neuroacoustic process.3,4 It has been reported that 35%–40% 

of the adult population in developed countries experience persistent or transient tinnitus 

at some point in life, with 0.5%–2% of cases involving chronic (.6 months) tinnitus 

associated with emotional disturbances, deterioration of sleep quality, and social with-

drawal. Subjective tinnitus is usually associated with hearing loss, and the condition is 

more common in men than in women.5,6 However, it is not possible to explain the whole 

picture of tinnitus on the basis of the associated otologic disturbances alone.7

Due to the subjective nature of tinnitus, diagnostic evaluation of patients with this 

condition has always been problematic. As reported earlier, coexistence of various types 

of cognitive dysfunction result in decreased performance on several tasks that require 
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memory and attention.8 Additionally, electrophysiological 

studies support dysfunction in brain processes, with dysregu-

lation of event-related potentials and abnormal oculomotor 

records seen in cases.9 Functional imaging-based studies 

generally suggest that tinnitus has a relationship with mal-

adaptive plasticity occurring in the presence of damage to 

the auditory system. The dorsolateral prefrontal cortex seems 

to play an important role in auditory processing,10 and the 

neurophysiological model of tinnitus nowadays is more 

widely used to describe the phenomenon.11

In addition to its known acoustic symptoms, tinnitus is 

also associated with emotional and cognitive dysfunction.12 

In many cases, tinnitus is associated with psychological and 

psychosomatic problems caused by emotional and cognitive 

dysfunction in addition to the acoustic properties of the con-

dition. A recent study reported that 48%–60% and 45% of 

patients with chronic tinnitus developed major depression and 

anxiety disorder, respectively.13 Permanent tinnitus can cause 

serious deterioration of psychological status and social life 

and be a source of serious deterioration, assessment of these 

handicaps sleep disturbances, irritability, psychasthenia, 

reveals increased relationship with depression and anxiety.14 

Psychopharmacological and psychiatric approaches have 

been found to have an important role in the management of 

patients with tinnitus and comorbid psychiatric disorders, 

sleep disturbances, and decreased levels of daily activity.15 As 

reported in a recent study, sleep disorders are the second most 

common comorbidity encountered in patients with chronic 

tinnitus.16 In another study, 39% of patients with depres-

sive disorder and 45% of those with anxiety disorder were 

reported to be at high risk for developing severe tinnitus.17

Earlier studies of the individual differences associated 

with tinnitus were primarily focused on personality charac-

teristics, like neuroticism or coping styles, such as somatic 

attention. However, several other important psychiatric 

disorders also increase the risk of developing tinnitus.18 

Anxiety sensitivity is a condition that should be considered in 

individuals who are prone to anxiety accompanied by fright-

ening bodily sensations. This concept has been developed in 

the context of anxiety disorders mostly pointed underlying 

cognitive vulnerability in the pathogenesis of panic disor-

der. There has been some research directly investigating 

the relationship between anxiety sensitivity and tinnitus 

distress, and a significant correlation was found between 

the two conditions.18

 In this study, we investigated the relationship between the 

presence of psychiatric symptoms and the degree of anxiety 

sensitivity in patients with chronic tinnitus.

Materials and methods
This study followed the principles of the Declaration of 

Helsinki and was approved by the Bozok University Medi-

cal Faculty review board. The project design was approved 

by the noninterventional clinical research ethics committee 

at our institution (approval number 106). All patients and 

healthy volunteers were informed about the study.

The study population consisted of 50 patients with a 

complaint of tinnitus for 6 months or longer selected by a 

simple random sampling method between March 2013 and 

July 2013 in the department of otolaryngology at Bozok 

University School of Medicine. A control group consisting 

of 50 healthy volunteers was also recruited using the same 

method. Exclusion criteria were concomitant neuropsychiat-

ric or physical disease, alcohol or drug abuse, and treatment 

with drugs that may cause tinnitus as a side effect.

The study group included 50 patients with chronic sub-

jective tinnitus, comprising 24 males (48%) and 26 females 

(52%) of mean age 43.14±9.45 years and with a mean tin-

nitus duration of 12.60±5.19 months. The control group 

comprised 21 males (42%) and 29 females (58%) of mean 

age 41.74±8.98 years. There were no statistically significant 

differences in demographic characteristics between the two 

groups (P,0.44, Z=-0.75).

A thorough ear, nose, and throat examination was 

performed in the patients with tinnitus on admission to 

the otolaryngology clinic. An audiovestibular test battery, 

including complete audiology and vestibular examinations, 

was performed in each subject. The Anxiety Sensitivity Index 

(ASI)-3, State-Trait Anxiety Inventory-1 (STAI-state) and 

State-Trait Anxiety Inventory-2 (STAI-trait), and Symptom 

Check List-90-Revised (SCL-90-R) were administered to 

all patients and healthy volunteers. ASI-3, STAI-trait, and 

Global Symptom Index (GSI) scores with SCL-90-R soma-

tization, depression, anxiety, and phobic anxiety subscale 

scores were used in this study.

Anxiety Sensitivity Index-3
The ASI-3 is a self-rating instrument for measuring anxiety 

sensitivity and has physical, social, and cognitive dimen-

sions. The ASI-3 can be used in patients with panic disor-

der, anxiety disorder, or depressive disorder, as well as in 

healthy volunteers. It consists of 18 items rated on a 5-point 

Likert-type scale (0, very rare; 4, very often). The total score 

consists of the final scores for each item. A cut-off score is 

not calculated in the Turkish version of the ASI-3. Higher 

scores indicate increased anxiety sensitivity. The ASI-3 

shows high internal consistency and has been found to have 
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reasonably good retest reliability (r=0.64, P,0.001). On 

factor analysis, 61.72% of the total variance is attributable 

to physical, cognitive, and social factors.19

State-Trait Anxiety Inventory
The STAI measures transient and ongoing levels of anxiety. 

Patients over the age of 14 years who understand what they 

are reading can be evaluated using this test. There are two 

separate scales, ie, the STAI-state scale and the STAI-trait 

scale, each having 20 items. The STAI-state scale deter-

mines the level of anxiety at a given point in time and the 

circumstance in which it occurs, and the STAI-trait scale 

determines the level of anxiety regardless of circumstance. 

The scale is easy for subjects to self-administer. Both parts 

of the scale can be applied at the same time, with the STAI-

state completed first and STAI-trait completed second, by 

selection of appropriate choices offered on the STAI-state 

scale reflecting in terms of degree, thoughts, and behaviors  

(1, none; 2, some; 3, very; 4, completely). When scoring, 

straight and inverted statements should be considered, and 

the reverse expressions scoring “1” to “4”, “4” to “1” should 

be converted and collected.

The total score obtained from both subscales on the STAI 

ranges from 20 to 80. A high score indicates high levels of 

anxiety and a low score indicates low levels of anxiety. The 

scale was developed by Spielberger et al20 and adapted for 

use in the Turkish population by Öner and Le Compe.21

Symptom Check List-90-Revised
The SCL-90-R is a screening tool that measures psychiatric 

symptoms and the level of negative response to experienced 

stress response on a self-rating scale. It can be applied 

from the age of 17 years in subjects with a minimum of 

secondary education. There is no time limit for completion 

of the test, which consists of 90 items rated using a 5-point 

Likert-type scale.

Each item on the test is answered as “none”, “very few”, 

“moderate”, “quite a lot”, or “very much” and is scored 0, 1, 

2, 3, or 4, respectively. Three separate scores are calculated 

from these scores. The GSI is the overall average score on 

the scale. An increase in GSI score indicates increased suf-

fering from psychiatric symptoms and is the best indicator 

of the scale, valued between 0 and 4 scores. A GSI score of 

1,0=1.0=1 is generally recommended as the cut-off score for 

psychiatric screening. The scale has nine subscales indicating 

signs of different psychiatric disorders: 1, somatization; 2, 

obsessive–compulsive symptoms; 3, interpersonal sensitivity; 

4, depression; 5, anxiety; 6, hostility; 7, phobic anxiety; 8, 

paranoid thoughts; and 9, psychoticism and additional scales 

(except these 9 subscales). Subscale scores can have a value 

between 0 and 4. The SCL-90-R was developed by Derogatis,22 

and the validity and reliability of the Turkish version was 

confirmed by Dağ.23

Statistical analysis
The statistical analysis was performed using Statistical 

Package for the Social Sciences version 17 software (SPSS 

Inc, Chicago, IL, USA). Descriptive statistics for abnormal 

distribution variables and ordinal variables were performed 

by frequency for median, interquartile range. If scores on the 

scales did not show a normal distribution, the Mann–Whitney 

U-test was used to compare the two groups of subjects.  

A P-value ,0.05 was considered to be statistically significant. 

The Spearman test was used to calculate correlation coef-

ficients and statistical significance to show relationships 

between the scale scores.

Results
The descriptive statistics were primary performed in the study 

(Table 1). The scores on the different scales were: ASI-3, 

58.6±6.3; STAI-trait, 49.1±5.3; SCL-90-R GSI, 2.8±0.3; SCL-

90-R somatization, 2.8±0.3; SCL-90-R depression, 2.9±0.4; 

SCL-90-R anxiety, 2.8±0.3; and SCL-90-R phobic anxiety, 

2.8±0.4. The other subscale scores of the SCL-90-R were not 

evaluated for the purposes of our study.

Correlation analysis was done to investigate whether they 

are compatible with each other in patients with chronic tinnitus 

and higher scores (Table 2). Spearman’s correlation analysis  

was performed for the  abnormal distribution of some scale 

scores. ASI-3 scores; SCL-90-R GSI (ρ=0.401, P,0.01), 

SCL-90-R depression (ρ=0.416, P,0.01), SCL-90-R anxi-

ety (ρ=0.417, P,0.01), SCL-90-R phobic anxiety (ρ=0.301, 

P,0.05) strong correlation between the scores was found in a 

positive direction. STAI-trait scores and SCL-90-R somatiza-

tion scores showed a positive correlation (ρ=0.313, P,0.05). 

A very strong positive correlation was found between SCL-

90-R GSI and SCL-90-R somatization (ρ=0.543, P,0.01), 

SCL-90-R depression (ρ=0.636, P,0.01), SCL-90-R anxiety 

(ρ=0.747, P,0.01), and SCL-90-R phobic anxiety (ρ=0.721, 

P,0.01).

Finally, scores on all scales were compared between 

patients with chronic tinnitus and healthy volunteers using the 

nonparametric Mann–Whitney U–test (Table 1) and highly 

statistically significant results were found for: ASI-3 (z=-8.11,  

P,0.001), STAI-trait (z=-4.39, P,0.01 ), SCL-90-R GSI 

(z=-8.00, P,0.01), SCL-90-R somatization (z=-8.22,  
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P,0.01), SCL-90-R depression (z=-8.19, P,0.01), SCL-

90-R anxiety (z=-8.00, P,0.01), and SCL-90-R phobic 

anxiety (z=-8.06, P,0.01).

Discussion
The aims of this study were to investigate anxiety sensitivity in 

patients with chronic tinnitus and screen them for psychiatric 

symptoms, and to examine the interrelationship between the 

data. Statistical comparison of data from patients with chronic 

tinnitus and healthy volunteers showed significantly higher 

anxiety sensitivity in the patient group as measured by the 

ASI-3 P,0.001, Z=-8.11. Despite the growing interest in the 

sensitivity of anxiety in somatic complaints, only a few studies 

have directly investigated the relationship between anxiety 

sensitivity and tinnitus. In a study of 146 patients with tinni-

tus, a significant relationship was found between tinnitus and 

anxiety sensitivity.18 In another study, anxiety and depression 

in tinnitus patients was found to be common, and psychiatric 

symptomatology may be important in determining the rela-

tionship between anxiety sensitivity and tinnitus complaints, 

Table 1 Statistical comparison of chronic tinnitus and control groups

Descriptive statistic P-value Z* 

Anxiety Sensitivity Index-3 Comparison group Mean 17.94 ,0.001 -8.11
Median 11.50
SD 18.16

Chronic tinnitus Mean 58.60
Median 62.00
SD 6.35

State-Trait Anxiety Inventory Comparison group Mean 43.56 ,0.001 -4.39
Median 44.00
SD 6.48

Chronic tinnitus Mean 49.16
Median 49.00
SD 5.37

SCL-90-R GSI Comparison group Mean 0.54 ,0.001 -8.00
Median 0.21
SD 0.78

Chronic tinnitus Mean 2.84
Median 2.85
SD 0.32

SCL-90-R somatization Comparison group Mean 0.65 ,0.001 -8.22
Median 0.41
SD 0.75

Chronic tinnitus Mean 2.88
Median 2.91
SD 0.31

SCL-90-R depression Comparison group Mean 0.53 ,0.001 -8.19
Median 0.23
SD 0.80

Chronic tinnitus Mean 2.91
Median 2.99
SD 0.35

SCL-90-R anxiety Comparison group Mean 0.53 ,0.001 -8.00
Median 0.20
SD 0.78

Chronic tinnitus Mean 2.88
Median 2.90
SD 0.37

SCL-90-R phobic anxiety Comparison group Mean 0.42 ,0.001 -8.06
Median 0.14
SD 0.78

Chronic tinnitus Mean 2.82
Median 2.85
SD 0.43

Note: *Mann–Whitney U-test. 
Abbreviations: GSI, Global Symptom Index; SCL-90-R, Symptom Check List-90-Revised; SD, standard deviation.
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in parallel to our results. These studies suggest that anxiety 

sensitivity is a very important mediating variable affecting 

the symptom of tinnitus complaint.24 Anxiety sensitivity is 

a most important vulnerability factor in the development of 

psychopathology generally.25 Anxiety sensitivity is seen as 

cognitive vulnerability causing panic disorder and related 

symptoms historically. In studies comparing patients with 

panic disorder with healthy normal volunteers, anxiety 

sensitivity is consistently found at higher levels in patients 

with panic disorder. Also, anxiety sensitivity is being related 

spontaneous panic attacks.24,26

One of the important results of our study is that STAI-

trait scores were noticeably higher in patients than in controls 

(Table 1). This finding correlates significantly and positively 

with scores on the somatization subscale of the SCL-90-R 

showing somatic anxiety at high levels in patients with 

tinnitus. It has been debated as to whether there is a strong 

relationship between perception of tinnitus and anxiety.27 

Anxiety does not produce tinnitus by itself but it can strongly 

kindle the perception of it. Anxiety is considered to be one 

of the key factors in the psychological model of the toler-

ance to cope with tinnitus or treatment of tinnitus, and is 

also thought to be a causal factor in the intensity of tinnitus 

experienced by patients.28

In our study, the three scales that we used was SCL-90-R as 

shown by the scores that indicate distress caused by psychiatric 

symptoms were found to be considerably higher in the study 

group than control group in this scales. Somatization, depres-

sion, anxiety, and phobic anxiety subgroup scale scores on the 

SCL-90-R were found to be relatively higher in the tinnitus 

group (P,0.001). Ninety-three percent of patients who suffered 

from tinnitus reported psychiatric symptoms. Mental disorders, 

including depression, dysthymia, insomnia, loss of concentra-

tion, somatoform disorders, anxiety, and obsessive compulsive 

disorder have been reported to occur in up to 46% of patients.28 

Some groups29 have found an important relationship between 

mental health and tinnitus or sensitivity to noise. Lifetime rates 

of major depression in tinnitus patients were higher than in con-

trols (61% versus 21%).29 Other researchers found that patients 

with tinnitus who also suffered from anxiety or depression had 

higher scores on all the SCL-90-R subgroup scales,29,30 which is 

compatible with our study. The relationship between severity of 

tinnitus and depression indicates that different personality traits 

and coping skills could be effective in defining the symptoms. 

Increased tinnitus levels may also lead to increased anxiety levels 

and at the same time anxiety reduces the tolerance to tinnitus, 

creating a vicious circle.31 It has been reported that emotional fac-

tors such as depression and anxiety disorder are strong indicators 

of a poor prognosis in patients with tinnitus.32 Different medical 

and psychotherapeutic treatments have been developed and 

tested to reduce the severity of tinnitus and related symptoms. 

Even though antidepressants do not directly cure tinnitus, they 

do cure comorbid anxiety and depression, and are believed to be 

useful in patients with tinnitus.33 Cognitive behavioral treatment 

modalities in particular have been demonstrated to ameliorate 

the problems caused by tinnitus.34–38

In conclusion, patients with chronic tinnitus are very 

prone to developing psychiatric conditions, such as anxiety 

sensitivity, anxiety, and depression, indicating that multi-

disciplinary approaches are mandatory in the management 

of these patients.

Disclosure
The authors report no conflicts of interest in this work.

Table 2 Correlation between scores on different scales in patients with chronic tinnitus

ASI-3 STAI SCL-90-R  
GSI

SCL-90-R  
somatization

SCL-90-R  
depression

SCL-90-R  
phobic anxiety

SCL-90-R  
anxiety

ASI-3 rho 1.000 0.105 0.401** 0.036 0.416** 0.301* 0.417**
P – 0.470 0.004 0.806 0.003 0.034 0.003

STAI rho 0.105 1.000 0.068 0.313* 0.149 0.145 0.195
P 0.470 – 0.641 0.027 0.302 0.314 0.174

SCL-90-R GSI rho 0.401** 0.068 1.000 0.543** 0.636** 0.721** 0.747**
P 0.004 0.641 0.000 0.000 0.000 0.000 0.000

SCL-90-R somatization rho 0.036 0.313* 0.543** 1.000 0.550** 0.586** 0.439**
P 0.806 0.027 0.000 0.000 0.000 0.000 0.001

SCL-90-R depression rho 0.416** 0.149 0.636** 0.550** 1.000 0.513** 0.689**
P 0.003 0.302 0.000 0.000 0.000 0.000 0.000

SCL-90-R phobic anxiety rho 0.301* 0.145 0.721** 0.586** 0.513** 1.000 0.591**
P 0.034 0.314 0.000 0.000 0.000 0.000 0.000

SCL-90-R anxiety rho 0.417** 0.195 0.747** 0.439** 0.689** 0.591** 1.000
P 0.003 0.174 0.000 0.001 0.000 0.000 –

Notes: **Correlation is significant at the 0.01 level (two-tailed); *correlation is significant at the 0.05 level (2-tailed). 
Abbreviations: ASI-3, Anxiety Sensitivity Index-3; GSI, Global Symptom Index; SCL-90-R, Symptom Check List-90-Revised; STAI, Stait-Trait Anxiety Inventory.
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