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Abstract 
 
Objective 
Evaluating the effect of anxiety and depression on clinical measures of general 
health, tinnitus-specific quality of life, and coping abilities. 
Material and methods  
265 chronic, subjective tinnitus patients were divided into 4 psychological symptom 
groups according to cut-off scores on anxiety and depression subscales of the 
Hospital Anxiety and Depression Scale (HADS); 1) no-symptoms, 2) anxiety-only, 
3) depression-only, 4) anxiety-plus-depression. General health-related quality of life 
(SF-36), tinnitus-specific quality of life (TRQ and THI) and coping abilities (TCSQ) 
were assessed and analyzed across these four psychological symptom groups, which 
did not differ on age, gender, marital and working status.  
Results  
Statistically significant and clinically relevant differences on general health-related 
and tinnitus-specific quality of life and coping abilities were identified when 
comparing anxiety-plus-depression subgroup with the subgroups anxiety-only, 
depression-only or no-symptoms. Highest associations were seen between the 
anxiety-plus-depression subgroup and impaired quality of life and maladaptive 
coping.  
Conclusions  
Our results demonstrate the additive effect of both anxiety and depression in 
impairing general health-related and tinnitus-specific quality of life and application 
of coping strategies, and reiterate the need for investigating both symptoms in the 
clinical evaluation of tinnitus patients.  
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Introduction 
 
Psychological distress is defined as a discomforting, emotional state experienced by 
an individual in response to a specific stressor or demand that results in harm to the 
person, either temporary or permanent (1). The term ‘psychological distress’ may 
accurately describe the individualized, subjective patients response to acute or 
chronic illness (2-4), manifested by an alteration from a stable baseline emotional 
state to one of anxiety, depression, lack of motivation, irritability, aggressiveness, 
self-deprecation, and even suicide (1;4;5). Psychological distress has been described 
to be the most important predictor of impaired health-related quality of life in 
chronic diseases (1-3). Anxiety and depression are important indicators of 
psychological distress, and reasonably play a critical role in the reduction of health-
related quality of life measures, thereby creating a vicious circle between quality of 
life and psychological distress. Measuring psychological distress in study 
populations of subjects with a (chronic) disease is usually performed by means of 
measures of anxiety and depression - such as the Hospital Anxiety and Depression 
Scale (HADS (6)), State-Trait Anxiety Index (STAI: Spielberger 1970), Anxiety 
Sensitivity Index (ASI: Reiss 1986) and Beck Depression Inventory (BDI: Beck and 
Steer 1987).  However, subscales for emotional (role) functioning belonging to 
generic measures of quality of life - such as the Short Form Health Survey (SF-36 
(7)), Nottingham Health Profile or SCL-90-R (Derogatis 1976) have been used as 
measures of psychological distress, as well  (8-11).  

Tinnitus is a chronic condition, frequently described to cause psychological 
distress and impaired health-related quality of life. Chronic tinnitus affects 15-30% 
of the adult population and about 1- 5 % of the population is severely affected by it 
(12-14). The degree of annoyance frequently varies over time and a wide variation 
exists regarding the extent to which tinnitus affects every day activities, mental and 
physical functioning. This could be the reason why tinnitus seems to slightly bother 
some patients, but may have substantial implications on the quality of life in other 
patients.  

Adverse effects of psychological distress on health-related quality of life in 
adults with chronic diseases have been described in many studies (1-3). Therefore, 
symptoms of psychological distress among tinnitus patients may contribute to a 
substantial impairment of health-related quality of life. 

The impairing role of anxiety and depression on tinnitus-related quality of 
life has been described by several authors using one measure or a combination of 
generic health-related and tinnitus-specific quality of life measures(1;2;8-11;15-23). 
Some studies describe tinnitus-associated psychological distress to be predominantly 
experienced by individuals who are anxious (9;22;24;25), other studies mainly 
describe in particular the role of depression in inducing tinnitus-related 
psychological distress (19;21;26) 

 Tinnitus’s impact on health-related mental and physical functioning and 
quality of life may also be influenced by a patient’s ability to cope with the daily 
physical and emotional effects of comorbid psychological distress (16;18;27-29). 



Additive effect of anxiety and depression on QoL and coping abilitiesG 
 

 
110

Coping abilities can be investigated by means of generic or disease-specific coping 
measures. According to the Tinnitus Coping Style Questionnaire (TCSQ), developed 
by Budd and Pugh in 1996 (30), two coping styles can be defined; ‘effective coping’ 
and ‘maladaptive coping’. ‘Maladaptive coping’ is characterized by catastrophic 
thinking about the consequences of tinnitus, avoidance of social situations, and 
increased psychological distress, leading to a reduced adjustment to tinnitus and an 
increase of perceived tinnitus severity. ’Effective coping‘ is associated with positive 
self-talk, encouraging themselves to cope with tinnitus, switching attention, and 
implement activities throughout the day that facilitate distraction from their tinnitus. 
Several authors described a correlation between less effective / maladaptive coping, 
impaired tinnitus-related quality of life, tinnitus severity, anxiety and depression 
(23;31;32).   

Purposes of this study were to investigate whether anxiety and depression, 
as indicators of psychological distress, can be assumed as independent determinants 
of (poor) health-related quality of life in tinnitus patients, or that the co-occurrence 
of these symptoms have an additive effect in affecting health-related quality of life. 
We also investigated whether patients differ in the effectiveness with which they 
adapt coping abilities when they only have symptoms of anxiety (anxiety-only), only 
symptoms of depression (depression-only), co-occurrence of anxiety and depression 
(anxiety-plus-depression) or have no symptoms of anxiety or depression (no-
symptoms).  
 
Material and methods 
 
Patients and design 
Consecutive subjective tinnitus sufferers (n = 265) seen at the Department of 
Otorhinolaryngology of the University Medical Centre Groningen were included in 
the current study. Tinnitus sufferers aged ≥ 20 years were included, provided that 
they consulted our clinic because of their tinnitus. All patients suffered from chronic 
tinnitus, defined as duration longer than three months. Tinnitus patients were 
excluded if tinnitus was not the main reason for consulting our clinic or if they had 
objective tinnitus (determined by means of a diagnostic protocol for tinnitus). After 
ENT-consultation, patients were excluded if they had chronic disease co morbidity 
(e.g. diabetes mellitus, chronic heart failure, rheumatoid arthritis, Multiple Sclerosis, 
Parkinson’s disease or COPD).  

The study protocol was approved by the local medical ethics committee and 
all patients provided written informed consent. 
 
Demographic and clinical characteristics 
Demographic variables included gender, age, marital status, educational level and 
working status. 
Age and gender were used as reported by patients in the questionnaire. Marital status 
or living arrangement was defined as: (1) living with a partner; (2) living alone.  
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Work status was defined as: (1) working and (2) not working (housewives were 
classified as working). Educational level was defined as: (1) elementary schooling; 
(2) lower schooling; (3) secondary schooling; (4) higher professional training and; 
(5) college education/university.  
 
Measures of psychological distress, health-related quality of life and coping  
We preferred self-report questionnaires to avoid information bias by personal 
interviewing, for example ‘yeah’-say and social desirable response in an interview 
with the otorhinolaryngologist who was in charge for their medical examination and 
treatment.  
 
Anxiety and depressive symptoms 
The Hospital Anxiety and Depression Scale (HADS) (6) is a self report measure for 
assessing anxiety and depressive symptoms. The scale consists of two subscales, a 
7-item anxiety and 7-item depression scale. Both 7-item scales are answered on a 4-
point Likert scale from 0 to 3 with a score range of 0-21, and both require that 
patients describe how they have been  feeling in the past week. A cut-off score > 8 
for both subscales was used to quantify patients with likely anxiety and depressive 
symptoms, as this cut-off yields an optimal balance between sensitivity and 
specificity (33). The HADS is a reliable questionnaire that performs well in 
screening for the separate dimensions of anxiety and depression (33). 
 
General health-related quality of life; SF-36 
The Short Form Health Survey (SF-36) is a generic measure that assesses eight 
health status or health-related quality of life domains, i.e. physical functioning, role 
physical functioning, role emotional functioning, mental health, vitality, social 
functioning, bodily pain, and general health (7). Scale scores are obtained by 
summing the items together within a domain, dividing this outcome by the range of 
scores and then transforming the raw scores to a scale from 0 to 100 points. A higher 
score on the SF-36 subdomains represents a better functioning with a high score on 
the bodily pain scale indicating freedom from pain. The scale has good reliability 
with Cronbach’s alpha ranging from .65 to .96 for all subscales (34).  
 

Tinnitus-targeted measures; quality of life  and coping 
 
Tinnitus Reaction Questionnaire (TRQ)  
The TRQ, developed by Wilson in 1991 (35), was designed to assess the distress 
caused by tinnitus. The TRQ is a self report inventory and consists of 26 items, rated 
on a 5-point Likert scale (0 = not at all; 1 = a little of the time; 2 = some of the time; 
3 = a good deal of the time; 4 = almost all of the time). The total TRQ-scores ranges 
between 0 and 104 points (4x26 questions). No cut-off scores have been described. 
A higher total TRQ-score positively correlates with higher levels psychological 
distress caused by tinnitus. Wilson (Wilson et al, 1991) determined psychometric 
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analyses of the TRQ with a total of 156 subjects in three separate samples. Results in 
this study indicated very good test-retest reliability (r = .88) and internal consistency 
(Cronbach's alpha = .96), moderate to high correlations were found between the 
TRQ and clinical tinnitus severity ratings (r = .67) and self-report measures of 
anxiety and depression (r = .58 -.87). 
 

Tinnitus Handicap Inventory (THI) 
The THI is designed by Newman in 1996(36), for measurement of tinnitus handicap 
and the impact of tinnitus on everyday functioning. This questionnaire consists of 25 
questions and a 3 point Likert scale (yes = 4 points, sometimes = 2 points and no = 0 
points). Newman (36)described a total scale and three subscales are obtained; the 3 
subscales measure the functional effects of tinnitus (F), the emotional response to 
tinnitus (E) and the catastrophic response to tinnitus (C). The Functional subscale 
(F) reflects role limitations in mental, social/occupational, and physical functioning 
(11 items); the emotional subscale (E) includes affective reactions to tinnitus (9 
items); the catastrophic (C) subscale probes strong emotional responses to the 
symptom of tinnitus (5 items). Baguley and Andersson (37) performed a factor 
analysis of the THI in a group of 80 clinical tinnitus patients and 116 patients with 
unilateral vestibular schwannoma, and yielded strong support for a unifactoral 
structure of the scale. The majority of items loaded on the first factor with a high 
internal consistency of the total score. They therefore recommended use of the total 
score instead of subscales in clinical practice. The total THI-score can be achieved 
by adding the points per question, with a maximum score of (25 questions * 4 points 
=) 100 points. A higher score indicates greater difficulties in functioning or 
handicap. Reference scores ranging form 0-16 indicate no handicap, 18-36 indicate 
mild handicap, 38-56 indicate moderate handicap, and 58-100 indicate severe 
handicap (38). The total scale yielded excellent internal consistency reliability 
(Cronbach’s alpha= .93). No significant age or gender effects were seen during 
development. Weak correlations were observed between the THI and the Beck 
Depression Inventory, Modified Somatic Perception Questionnaire, and pitch and 
loudness judgments. Significant correlations were found between the THI and 
symptom rating scales.  

After inclusion of 50% of the tinnitus study population, the tinnitus 
handicap inventory (THI) was introduced in the study’s protocol for methodological 
purposes (convergent -  divergent validity analysis). Therefore one hundred and 
thirty subjects filled out the THI. We have checked whether these subjects deviated 
systematically from the sample (N=135) who only filled out the TRQ. No statistical 
significant differences were found with regard to gender, age, marital status and 
TRQ scores. 
 

The Tinnitus Coping Style Questionnaire (TCSQ) 
This 40-item questionnaire, developed by Budd and Pugh in 1996 (30), assesses a 
broad range of both adaptive and maladaptive coping abilities. Sufferers indicated 
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how frequently they employed each of these coping abilities by responding to each 
items on a 7-point Likert scale (never, rarely, occasionally, sometimes, often, nearly 
always, always), with response ‘always’ scored as 7 and ‘never’ scored as 1.  A 
higher score on both coping mechanims indicated a greater tendency toward this 
type of coping ability. The TCSQ is reported to have good psychometric properties, 
with Chronbach’s alpha coefficients for ‘maladaptive coping’ subscale of 0.90 and 
for ‘effective coping’ subscale of 0.89. According to Budd and Pugh (30), 
‘maladaptive coping’ is associated with a reduced adjustment to tinnitus, leading to 
an increase of perceived tinnitus severity and psychological distress. This coping 
style is characterized by catastrophic thinking about the consequences of tinnitus 
and wondering what they have done to deserve it. These sufferers avoid social 
situations and are more anxious and depressed. Tinnitus sufferers with an ’effective 
coping style‘ use a broad range of adaptive coping strategies, leading to acceptance 
of their tinnitus. They often use a positive self-talk to encourage themselves to cope 
with tinnitus. Switching attention and an increased amount of activities throughout 
the day will help them to distract themselves from their tinnitus. Correlations (p< 
0.001) were determined between the tinnitus coping style subscales; Tinnitus 
severity correlated with: maladaptive coping r = 0.68, effective coping r = 0.14), the 
Beck Depression Inventory (maladaptive coping r = 0.62, effective coping r = 0.14), 
and the State-Trait Anxiety Index (maladaptive coping r = 0.70, effective coping r = 
0.01). 
 
Statistical analyses 
Prior to statistical analyses, four psychological symptom groups were created on the 
basis of anxiety and depressive symptoms, defined by the cut-off scores of the 
HADS subscales (33). Pedersen (39) previously created four psychological symptom 
groups in a study about health status following percutaneous coronary intervention. 
These 4 subgroups were defined as: (1) no-symptoms, (2) anxiety-only, (3) 
depression-only, and (4) anxiety-plus-depression.  

The chi-square test (Fisher’s exact test when appropriate) was used to 
compare the four psychological symptom groups on baseline characteristics. A post 
hoc Bonferroni correction was applied to all tests to adjust for multiple comparisons 
with p < 0.004 (p < 0.05/12 items) indicating statistical significance.   

Continuous variables were normally distributed in the current study 
(Shapiro Wilk, p > 0.05), and were therefore compared with the Student t-test and 
are presented as means ± SD. A value of p < 0.004 (p<0.05/12) was used for all tests 
to indicate statistical significance. Statistical measurements for multiple 
comparisons were performed by means of ANOVA. Since we were interested 
whether the implications of co-occurrence of anxiety and depression had stronger 
implications on health-related quality of life and coping abilities compared to single 
or no occurrence of anxiety or depression, the results of the no-symptoms, anxiety-
only or depression-only subgroups are compared to the anxiety-plus-depression, 
group.   
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Effect sizes (ES) were calculated only for the statistically significant results (α = 
.05), since differences between groups that are due to sample fluctuation have no 
clinical relevance and were estimated with post hoc tests (with Bonferroni correction 
for capitalization on chance in multiple testing). Cohen’s effect size (ES) for 
unrelated groups was used to estimate the magnitude of the difference between two 
groups (mean difference score/the pooled standard deviation) so as to avoid 
overestimation of effect with Cohen’s thresholds (40). According to Cohen’s 
thresholds, an ES of < 0.20 indicates a trivial difference, an ES of ≥ 0.20 to < 0.50 a 
small difference, an ES of ≥ 0.50 to < 0.80 a moderate difference and ES ≥ 0.80 a 
substantial difference (Cohen, 1997). As shown by Middel and Van Sonderen (40), 
an ES of >.20 reflects a meaningful difference between groups  according to an 
external criterion and was therefore considered as a clinically relevant difference. 
Since effect sizes of >2.0 were estimated, we used Hopkins thresholds to interpret 
very large effect sizes (ES ≥2.00 to <4.00) (Hopkins, 2002). The effect size 
terminology has been widely used since its introduction in medical research in 
comparing treatment groups. However effect size estimates are also a common 
method in comparing differences between independent (diagnostic) groups such as 
severity of angina in cardiac patients (Middel, 2001),  extent of limitation in patients 
with multiple sclerosis (41) or between countries (42) using Cohen’s thresholds for 
trivial, medium and large differences in proportions and means (43;44).  
 
Multivariable logistic regression analysis 
Multivariable logistic regression analyses were performed to investigate the impact 
of psychological symptoms on generic and tinnitus-specific health-related quality of 
life, and coping mechanisms, using the no-symptom group as reference group. Prior 
to these analyses, all variables were dichotomized. For dichotomizing the 
subdomains of the SF-36, the lowest tertile was used as indicator for impaired 
health-related quality of life, in accordance with previous studies (39;45). The TRQ 
was also dichotomized by using the highest tertile as indicator for increased tinnitus-
caused distress. The THI was dichotomized by a cut off score of 58 points as 
estimated by Newman (38), indicating impaired tinnitus-specific quality of life. This 
cut off score for severe tinnitus, was defined by Newman. In the multivariable 
analyses, we adjusted for gender, age > 60 years, marital status and working status. 
All tests were two tailed. Odds ratios (ORs) with 95% confidence intervals (CIs) are 
reported.  
All statistical analyses were performed using SPSS 14.0 for Windows. 
 
Results 
 
Patient characteristics stratified by symptoms of psychological distress. 
The average age of the total study population (n=265) was 55.38 years (± 11.3), with 
161 (60.8%) persons younger than 60 years and 104 (39.2%) patients 60 years and 
older. The sample consisted of 69.8% males. Of the whole population, 88.3% were 
married / had a partner and 52.1% were working. The no-symptom group consisted 
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of 108 (40.8%) patients, the anxiety-only of 27 (10.2%) patients, the depression-only 
of 26 (9.8%) patients and the anxiety-plus-depression group of 104 (39.2%) patients. 
Gender, age, working status and marital status - did not differ significantly between 
the four psychological symptom groups. 
 
Differences on generic and disease-specific measures across psychological 
distress subgroups  
Table 2 presents the results of bivariate evaluation of differences in generic and 
tinnitus-targeted measures between the four psychological symptom groups. Generic 
and tinnitus-specific health-related quality of life and coping mechanisms of 
subgroups anxiety-only, depression-only and no-symptoms were compared with the 
subgroup anxiety-plus-depression, using ANOVA post-hoc analysis for multiple 
comparisons.  

The extreme group differences between no-symptoms and anxiety-plus-
depression subgroups (D-A) were the most pronounced for the mental domains of 
the SF-36 (role emotional functioning, mental health, vitality, social functioning) 
and for the tinnitus-specific measures of health-related quality of life and 
maladaptive coping (ES>1.00). Moderate differences on physical function (ES 
=0.56) and effective coping (ES = 0.46) between these two groups. 

Moreover, comparing anxiety-plus-depression patients with tinnitus 
patients anxiety-only and depression-only (D-B and D-C), showed similarly large 
magnitude for the mental scales but half of the size compared to the extreme group 
differences between no symptoms and anxiety-plus-depression subgroups (D-A). 
Subgroup differences (D-B and D-C) were significantly different for all mental 
scales, TRQ, THI and maladaptive coping, but not for the SF-36 physical scales 
(role physical, physical functioning, bodily pain and general health.)  
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Table 1. Patient characteristics stratified by psychological symptoms 

 
1. Fisher exact test 2. Difference of proportions test 
 
 
 
 
 
 
 
 
 

 
 

Tinnitus population 
(n = 265) 

P 
 

 no-symptoms 
n=108 

anxiety-only 
n=27 

depression-only 
n=26 

anxiety-plus-
depression 

n=104 

 

 
Gender 
Males (n=185) 
Females 
(n=80) 

 
 

73 (67.6%) 
35 (32.4%) 

 
 

19 (70.4%) 
8 (29.6%) 

 
 

21 (80.8%) 
5 (19.2%) 

 
 

72 (69.2%) 
32 (30.8%) 

 

 

0.634 

Age (years) 
< 60 yrs 
(n=76) 
> 60 yrs 
(n=189) 

 
70 (64.8%) 
38 (35.2%) 

 
18 (66.7%) 
9 (33.3%) 

 
13 (50% 
13 (50%) 

 
60 (57.7%) 
44 (42,3%) 

 

0.425 

Working 
status 
Work (n=137) 
No work 
(n=126) 

 
66 (61,1%) 
42 (38.9%) 

 
16 (59.3%) 
11(40.7%) 

 
11 (42.3%) 
15 (57,7%) 

 
46 (44.2%) 
58 (55.8%) 

 

0.037 

Marital status 
Partner 
(n=234)  
no partner 
(n=31) 

 
96 (88.9%) 
12 (11.1%) 

 
24 (88.9%) 
2 (11.1%) 

 
22 (84.6%) 
5 (15.4%) 

 
92 (88.5%) 
12 (11.4%) 

 
0.684 

Educational level 
Elementary schooling 
Lower schooling 
Secondary schooling 
Higher prof training 
College / university 

n=247 
94(38.1%) 
64 (25.9%) 
68 (27.5%) 

8 (3.2%) 
13 (5.3%) 

95% CI2 

2.5  18.8% 
-16.4   -.04% 
-7.3    8.3% 
- 3.4    2.9% 
- 6.7    1.8% 
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Table 2.Generic& tinnitus-specific measures stratified by psychological distress 
 

Tinnitus population(n=265) 
Effect Size  Group A 

no-
symptoms 
(n=108) 

Group B  
anxiety-only 

(n=27) 

Group C  
depression-

only 
(n=26) 

Group D 
anxiety-

plus-
depression 

(n=104) 

 
 
 

F 
 

D-A D-B D-C 

 
SF-36 role 
physical 
fynctioning 

 
73.84(±37.0) 

 

 
68.52(±40.8) 

 

 
57.69(±47.3) 

 

 
33.41(±39.7) 

 

 
19.6 

 
 

1.07 
*** 

 
 

0.90 
*** 

 
 

0.60 
* 

SF-36 role 
emotional 
fynctioning
  

87.04(±30.2) 
 

64.20(±44.3) 
 

57.69(±46.7) 
 

29.17(±38.5) 
 

43.61 1.68 
*** 

0.88 
*** 

0.71 
*** 

SF-36 
physical 
functioning 

87.87 
(±20.9) 

 

87.04(±17.8) 
 

78.65(±28.0) 
 

75.43 
(±23.2) 

 

6.14 0.56 
*** 

- - 

SF-36 
mental 
health 

76.04(±12.8) 
 

59.41(±13.2) 
 

60.31(±14.0) 
 

39.27(±14.4) 
 

129 2.70 
*** 

1.42 
*** 

1.47 
*** 

SF-36 
vitality 

64.91(±16.1) 
 

54.51(±14.7) 
 

44.23(±17.9) 
 

34.76(±13.8) 
 

70.6 2.01 
*** 

1.41 
*** 

0.64 
** 

SF-36 social 
functioning 

79.51(±19.1) 
 

62.04(±17.2) 
 

62.98(±31.9) 
 

44.23(±21.6) 
 

47.8 1.73 
*** 

0.86 
** 

0.78 
** 

SF-36 
bodily pain 

82.10(±21.8) 
 

76.7(±22.1) 
 

75.81(±34.3) 
 

61.84(±30.1) 
 

10.5 0.80 
*** 

- - 

SF-36 
general 
health 

65.16(±13.9) 
 

56.18(±13.7) 
 

58.46(±15.9) 
 

49.42(±14.9) 
 

18.1 1.01 
*** 

- - 

Coping 
(TCSQ) 
maladaptive 
coping 
 
effective 
coping 

 
 

44.7 (±15.2) 
 

 
65.3 (±14.4) 

 
 

60.0 (±18.7) 
 
 

64.0 (±13.5) 

 
 

59.6 (±15.5) 
 
 

58.8 (±11.8) 

 
 

71.4 (±17.6) 
 
 

59.1 (±12.7) 

 
 

46.2 
 
 

4.47 

 
 

1.63 
*** 

 
0.46 
*** 

 
 

0.64 
** 

 
 
- 

 
 

0.69 
*** 

 
 
- 

 
Total TRQ-
score 

 
32.9 (±15.8) 

 
52.1 (±15.6) 

 
50.2 (±18.1) 

 
67.1 (±16.1) 

 
79.8 

 
2.15 
*** 

 
0.94 
*** 

 
1.02 
*** 

Total THI-
score 

n=51 
35.25(±17.7) 

n=8 
52.75(±16.9) 

n=9 
54.00(±8.3) 

n=62 
73.81(±18.8) 

 
44.6 

 
2.11 
*** 

 
1.18 
*** 

 
1.15 
*** 
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A post hoc Bonferroni correction was applied to all tests to adjust for multiple comparisons, with P< 
0.004(0.05/12) indicating statistical significance. Difference between groups with no-symptoms (A), 
anxiety-only (B) or depression-only (C) were compared to the group with *anxiety-plus-depression* (D) 
by means of ANOVA. F-values are all significant at p=0.01 level 
*** p < 0.001 
**  p < 0.01 
*   p < 0.05 

 
Multivariable logistic regression analyses  
Table 3 presents the results on the multivariable logistic regression analyses with 
adjustment for gender, age, marital status and working status. The no-symptoms 
subgroup was used as reference group.  
 Dichotomizing TRQ at the highest tertile showed 71 patients (26,8%) to 
suffer from severe tinnitus, compared to 194 patients (73,2%) suffering from less 
severe tinnitus. The cut-off score for severe tinnitus, assessed with the THI, as 
determined by Newman(38), was used for dichotomizing the total THI-score and 
showed 61 patients (46.9%) to suffer from severe tinnitus, compared to 69 patients 
(53,1%) suffering from less severe tinnitus. Since the THI was added in a later phase 
of this study, records concern an amount of 130 subjects. Total scores on the TCSQ 
were dichotomized by the highest tertile, as well: 87 subjects (32.8%) mainly had 
maladaptive coping abilities, compared to 178 subjects (67.2%) with less 
maladaptive coping abilities.  

The anxiety-plus-depression, anxiety-only and depression-only subgroups 
were compared to the no-symptoms group which served as reference group for the 
analysis. In the anxiety-plus-depression subgroup, all variables differed significantly 
from the reference group, except for ‘effective coping abilities’ and subdomain 
‘physical functioning’. Similar results were obtained for the depression-only group 
compared to the reference group. The anxiety-only group did not differ significantly 
from the reference group, except for domain ‘mental health’.  

The regression coefficients (B) for depression-only were meaningfully 
larger in size compared to regression coefficients (B) of anxiety-only. This might 
indicate that, across all outcomes of general and disease-specific health-related 
quality of life, depression is stronger associated with the outcomes on tested 
variables than anxiety. 
Presented Odds Ratios (OR’s) approximating 0 indicate a low association between 
the tested variable and the reference group and therefore a high association between 
the tested variable and subgroup. The OR’s presented in table 3 show the highest 
associations between the anxiety-plus-depression subgroup and the variables ‘role 
emotional functioning’, ‘mental health’, ‘vitality’, ‘social functioning’, tinnitus 
severity (TRQ and THI) and ‘maladaptive coping strategies’. Less substantial 
associations were seen at the variables ‘bodily pain’, ’general health’, and ‘physical 
functioning’. 
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Table 3. Multivariate Logistic Regression analyses 
 
Tested variables Psychological symptom groups OR [95% CI] P 
Health status domain     
Role physical fynctioning Anxiety-only 

Depression-only 
Anxiety-plus-depression 

0.759 
0.356 
0.138 

0.28 - 2.08 
0.14 – 0.93 
0.07 – 0.26 

0.592 
0.034 
0.000 

Role emotional 
functioning 

Anxiety-only 
Depression-only 
Anxiety-plus-depression 

0.196 
0.142 
0.036 

0.06 – 0.60 
0.05 – 0.45 
0.02 – 0.09 

0.004 
0.001 
0.000 

Physical fynctioning Anxiety-only 
Depression-only 
Anxiety-plus-depression 

1.276 
0.531 
0.536 

0.25 – 6.52 
0.14 – 2.00 
0.22 – 1.31 

0.769 
0.349 
0.171 

Mental health Anxiety-only 
Depression-only 
Anxiety-plus-depression 

0.830 
0.721 
0.092 

0.02 – 0.36 
0.02 – 0.31 
0.00 – 0.03 

0.001 
0.000 
0.000 

Vitality Anxiety-only 
Depression-only 
Anxiety-plus-depression 

0.498 
0.097 
0.067 

0.09 - 2.91 
0.03 – 0.38 
0.02 – 0.20 

0.439 
0.001 
0.000 

Social functioning Anxiety-only 
Depression-only 
Anxiety-plus-depression 

0.508 
0.076 
0.052 

0.04 - 5.91 
0.01 - 0.43 
0.01 - 0.23 

0.589 
0.004 
0.000 

Bodily pain Anxiety-only 
Depression-only 
Anxiety-plus-depression 

0.753 
0.116 
0.152 

0.07 – 7.73 
0.02 – 0.56 
0.04 – 0.56 

0.811 
0.008 
0.004 

General health Anxiety-only 
Depression-only 
Anxiety-plus-depression 

0.730 
0.926 
0.227 

0.26 – 2.09 
0.30 – 2.85 
0.12 – 0.44 

0.557 
0.893 
0.000 

Disease-specific     
Total TRQ-score Anxiety-only 

Depression-only 
Anxiety-plus-depression 

0.194 
0.301 
0.024 

0.07 – 0.75 
0.11 – 0.84 
0.01 – 0.08 

0.003 
0.022 
0.000 

Total THI-score Anxiety-only 
Depression-only 
Anxiety-plus-depression 

0.291 
0.373 
0.020 

0.04 – 1.98 
0.06 – 2.46 
0.01 – 0.07 

0.203 
0.306 
0.000 

Effective coping Anxiety-only 
Depression-only 
Anxiety-plus-depression 

0.691 
0.644 
0.642 

0.28 – 1.70 
0.25 – 1.65 
0.35 – 1.17 

0.422 
0.360 
0.148 

Maladaptive coping Anxiety-only 
Depression-only 
Anxiety-plus-depression 

0.232 
0.169 
0.097 

0.08 – 0.65 
0.06 – 0.47 
0.05 – 0.20 

0.005 
0.001 
0.000 

a) Multivariate analyses with adjustment for gender, age > 60 years, working status 
and marital status. b) No-symptoms group was used as reference group 
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Discussion 
 
This study describes a statistically and clinically relevant significant difference in 
general and tinnitus-specific health-related quality of life and coping abilities 
between tinnitus patient groups differentiated by symptoms of psychological 
distress. To our knowledge, the taxonomy of (combinations) of symptoms of anxiety 
and depression as developed by Pedersen in a sample of patients with cardiovascular 
diseases (Pedersen et al, 2006), has never been previously performed in a tinnitus 
population. Largest differences were found in the extreme group comparisons of 
patients having anxiety-plus-depression with no-symptoms  regarding the domains of 
mental functioning i.e. ‘role emotional functioning’, ‘mental health’, ‘vitality’, 
‘social functioning’, tinnitus severity (TRQ and THI) and ‘maladaptive coping 
abilities’. Significant associations were seen between these variables and the 
anxiety-only and depression-only groups, as well, but with a lower extend than 
measured in the anxiety-plus-depression group. Although less substantial, large 
differences between the anxiety-plus-depression and the no-symptoms groups were 
also seen at the variables ’bodily pain’, ’general health’, and physical functioning. 
These variables did not differ significantly between the other subgroups. Overall, we 
may conclude that co-occurring anxiety and depression have an additive effect in 
reducing (especially mental) general and tinnitus-specific health-related quality of 
life and increase maladaptive coping abilities. Our results underline the assessments 
of and attention to both anxiety and depression in investigating and treating tinnitus 
patients.  

In this study, we used both generic and disease-specific health measures for 
quality of life. Some authors previously described general health-related quality of 
life in a tinnitus population by means of generic health measures, frequently 
measured in combination with anxiety and depression (9;19;46-50). The Short 
Form-36 (7)was already used in several tinnitus studies (46-48;50).and, in 
accordance to our results, predominantly described a marked reduction in health 
status of tinnitus sufferers throughout all subscales.  
 A disadvantage of measuring health-related quality of life by means of 
generic health measures, is the variability associated with different aspects of the 
measure; On one hand you never know if the measured effects are caused by the 
tinnitus or other medical or social-health problems, on the other hand, many of the 
factors, as assessed by means of the measure may not be those that are most relevant 
or problematic for the individual. This statement is also supported by our results in 
statistical analyses of SF-36 subscales, as presented in Table 2; subscales concerning 
physical aspects showed less statistical difference compared to subscales concerning 
emotional or social items, presumably because tinnitus has greater impact on 
emotional and social functioning than on physical functioning.To avoid this conflict 
between generic and disease-specific health problems, several investigators choose 
disease-specific measures for quality of life. Tinnitus-specific measures for quality 
of life and health-related physical, social and emotional functioning are: the Tinnitus 
Reaction Questionnaire (TRQ, Wilson 1991) , the Tinnitus Severity Questionnaire 



 

 

Chapter 6 G   n  
 
121 

(Erlansson 1992), the Tinnitus Handicap Questionnaire (THQ, Kuk 1990), the 
Tinnitus Handicap Inventory (THI, Newman 1996) , the Tinnitus Effects 
Questionnaire (Hallam 1988) and the Tinnitus Questionnaire (TQ, Hallam 1996). In 
accordance to our study, these questionnaires were used in several studies about 
tinnitus-related quality of life, assessed in relation with anxiety and depression, e.g. 
(17;20;22;23;25;51).  

In accordance with our study, the HADS (6)has shown to be a successful 
screening tool for tinnitus-related psychological distress in several other tinnitus 
studies (19;20;22;29;32;52-54). Since some studies attribute the amount of 
psychological distress to anxiety (9;22;24;25)and others to depression (19;21;26;29), 
our results provide a new insight that especially the co-occurrence of anxiety and 
depression generated more psychological distress and impaired quality of life, rather 
than anxiety or depression alone. To our knowledge, the taxonomy of anxiety and 
depression, as investigated in this study, has never been investigated in previous 
tinnitus studies.  

In chronic diseases like tinnitus, anxiety and depression frequently co-
occur, and the existence of anxiety or depression may even precede the onset of the 
other and may increase the perceived severity of anxious or depressed feelings. The 
cause-and-effect relation between tinnitus and symptoms of psychological distress is 
another interesting topic and the answer to this question needs to be investigated in a 
prospective cohort study. The onset of tinnitus during an emotionally stressful 
period in life has been described to possibly contribute to the development of 
chronic tinnitus suffering (9). Some authors have previously emphasized the 
importance of including tools for identification of depressive and anxiety disorders 
in the diagnostic process and management of tinnitus in an early stage, suggesting 
that the earlier anxiety and depressive disorders are treated, the better the prognosis 
might be (10;24;55). We definitely agree with this statement, since our results 
demonstrate that especially those patients with anxiety-plus-depression showed 
statistically significant and clinically relevant (ES’s) outcomes on emotional, mental 
and social aspects of generic (SF-36) and disease-specific (TRQ and THI) health-
related quality of life; identification and treatment of both anxiety and depression 
are essential in successfully reducing severe tinnitus and its implications on 
emotionally and physical functioning.   

This study also demonstrated that, besides their poorer health status and 
health-related quality of life, the patients in the anxiety-plus-depression group more 
frequently exhibited maladaptive coping abilities. Effective coping abilities were 
seen in the patient no-symptoms subgroup and in the anxiety-only subgroup. Since 
the concept of creating subgroups according to taxonomy of anxiety and depression 
has never been previously investigated, the relation between coping abilities and the 
co-occurrence rather than single occurrence of anxiety and depression has never 
been previously described.  

The role of cognitive functioning in the development and maintenance of 
severe tinnitus and associated psychological distress has been described in several 
studies (51;56-58)and influences the ability to cope with the tinnitus perception 
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(18;30). The Tinnitus Coping Style Questionnaire (TCSQ) has been previously used 
in several studies (23;31;32;51), describing – in accordance with our results - a 
positive relation between reduced quality of life and the application of maladaptive 
coping strategies. Because of the potential vicious circle between tinnitus severity, 
psychological distress and maladaptive coping, early intervention seems necessary. 
Since our results demonstrate that especially the anxiety-plus-depression subgroup 
had maladaptive coping abilities, these results strengthen the previous mentioned 
statement that diagnosing and treatment of both anxiety and depression in an early 
stage after tinnitus development seems essential. 
 
Conclusions 
 
The co-occurrence of anxiety and depression (as observed in the anxiety-plus 
depression group) demonstrates a stronger association with poorer quality of life 
measures (both generic and tinnitus specific) as well as maladaptive coping abilities, 
when compared to the subgroups no symptoms,anxiety-only and depression-only. 
The highest evidences of association were found between the anxiety-plus 
depression group and the variables role emotional functioning, mental health, 
vitality, social functioning, maladaptive coping strategies, and the scores for the 
TRQ and THI. Although lower, substantial associations were found between the 
anxiety-plus-depression subgroup and the variables general health, bodily pain, and 
physical functioning. These effects of anxiety plus depression were generally 
additive, and in some cases synergistic, underlining the contribution of both 
psychological variables to psychological distress which in turn reduces health 
related quality of life. We conclude that for successfully reducing severe tinnitus, it 
would seem essential to provide assessment of both anxiety and depression at an 
early stage after tinnitus onset, followed by appropriate interventions for each 
condition as soon as detected. 
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