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Abstract 
 
Objective  
This chapter describes the results on clinical evaluation of 105, and questionnaire 
evaluation of 265 help-seeking, chronic, subjective tinnitus sufferers, according to 
the guidelines described in Chapter 2. 
Material and methods 
The assessments of the clinical evaluation protocol consisted of I) a tinnitus-related 
interview, II) general physical and otological examinations, III) audiological 
assessments, IV) a collection of reliable and internationally validated questionnaires 
assessing personality traits, psychological distress and tinnitus-related quality of life; 
V) blood investigations and VI) MRI scanning. Inclusion criteria were: 1) tinnitus as 
main complaint and reason for consultation our outpatient clinic, 2) subjective, non-
pulsatile tinnitus, 3) chronic tinnitus (> 3 months), 4) no other major co-morbidity.  
Results  
A) Clinical evaluation of 105 subjective tinnitus sufferers; 67 males and 38 females, 
average age 54 years (range 15-86). Tinnitus was unilaterally in 45 subjects, 
bilaterally in 41 subjects and cranially in 19 subjects. Tonal-tinnitus was perceived 
in 72 subjects versus a noise-band-tinnitus in 33 subjects. Tinnitus was perceived 
continuously by 95 subjects, and with fluctuations in intensity in 61 subjects. 
Background noise was the best tinnitus-reducer in 78 subjects and stress and 
emotions were best tinnitus-enhancer in 71 subjects. Otological and general physical 
assessments were overall normal. Most subjects had mild-moderate hearing loss up 
to 2 kHz, with increasing hearing loss up to 16 kHz. Tinnitus was predominantly 
high-pitched (5.5-6.5 kHz) with average loudness of 50-60 dB. Blood examinations 
did not show major abnormalities. No tumors were identified in the Internal 
Acoustic Canal or cerebello-pontine angle by means of MRI. 
B) Questionnaire evaluation of 265 subjective tinnitus sufferers; Severe tinnitus was 
measured in 39.2% of the subjects. Psychological distress indicators showed 
tendency towards anxiety in 51%, depression in 50.6%, and vital exhaustion in 71%. 
Type D (distressed) personality was seen in 35.5%, 43.8% showed a strong tendency 
towards neuroticism and 27.9% was minimally extraverted. 
Conclusions  
This study demonstrated the usefulness of the, in Chapter 2 proposed guidelines for 
‘Clinical evaluation of chronic, subjective tinnitus’. Especially the proposed 
combination of different validated questionnaires that are individually applicable has 
never been previously described. The outcomes of the clinical evaluation protocol 
help the clinician in selecting specific treatment options, generally divided into 
medical, audiological and psychological therapy. 
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Objective 
 
The objective of this study was to investigate whether the, in Chapter 2 proposed, 
guidelines for ‘clinical evaluation of chronic, subjective tinnitus’ can successfully be 
applied in an outpatient clinic and whether the selected clinical assessments are 
capable to individually characterize subjective tinnitus and associated medical, 
audiological and psychological complaints. 
  This chapter describes the results of (A) clinical evaluation of 105 chronic, 
subjective tinnitus subjects, and (B) questionnaire evaluation of 265 chronic, 
subjective tinnitus subjects.  
 
Patients 

A) Total clinical evaluation was performed in 105 subjects. Inclusion criteria were: 
1) tinnitus as main complaint and reason for consulting our clinic, 2) suffering from 
subjective, non-pulsatile tinnitus, 3) chronic tinnitus (> 3 months), 4) no major co-
morbidity.  
B) Questionnaire-evaluation was performed in 265 subjective, chronic tinnitus 
sufferers, according to the same inclusion criteria. Since the questionnaire for 
tinnitus severity (the Tinnitus Handicap Inventory) was added in a later phase of our 
tinnitus research program, results of THI-evaluation comprises only the last 130 of 
the 265 chronic, subjective tinnitus subjects.  
 
Material and methods 
 
The study was approved by the local medical ethics committee and conducted in 
accordance with the Helsinki Declaration. All patients provided written informed 
consent. 

Assessments were previously presented in Chapter 2 (summarized in table 
1). We need to mention that some parts of the protocol that are recommended ´on 
indication´ in Chapter 2, were assessed in all participating patients. In order to draw 
conclusions which assessments could be performed on indication, we first needed to 
administer them in the whole population. The results presented in this chapter have 
been used for developing the final version of the guidelines for ‘clinical evaluation 
of chronic, subjective tinnitus’, described in Chapter 2.  
 
Results 
 
A. Results of clinical evaluation of 105 chronic, subjective tinnitus subjects 
Prior to describing the results of clinical evaluation, we need to mention that in none 
of the subjects an objective cause of tinnitus was found. Presented results all concern 
patients suffering from chronic, subjective tinnitus. 
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Social-demographical characteristics 
The clinically investigated population consisted of 105 chronic tinnitus subjects, 
significantly more males than females (67 males versus 38 females), with an average 
age of 54 (range: 15-86) years. One hundred and four patients were Caucasian, only 
one female was African. Out of 105 subjects, 85 (91%) patients had some type of 
profession. An amount of 86 (81.9%) patients were married or had a partner, 19 
(17.1%) patients were single.  
 
General tinnitus characteristics (table 1) 
The average tinnitus duration of our population was 7.5 years (range 2-56 years). 
The onset of tinnitus was gradual in 47 persons versus acute in 58 persons. Of the 
105 tinnitus subjects, 45 perceived tinnitus unilaterally, 41 bilaterally and 19 
subjects reported to perceive their tinnitus in the head rather than the ears. 
Bilaterally or cranially perceived tinnitus lateralized in 52 of the 60 subjects (28 left-
sided lateralization, 24 right-sided lateralization). Tinnitus was perceived 
continuously in 95 subjects and intermittent in 10 subjects, it fluctuated in intensity 
and loudness in 78 subjects versus 27 subjects with a constant tinnitus perception. 
This fluctuation in tinnitus severity varied during the day in 61 subjects; the tinnitus 
perception was especially annoying when awakening in 14 subjects, in the morning 
in 1 subject, during the afternoon in 6 subjects, during the evening in 24 subjects and 
at night in 16 subjects. The tinnitus percept better matched a tone than a band-pass 
noise in 72 subjects; in 33 subjects a noise matched better. Environmental 
background noise was the major source for decreasing tinnitus sound; 78 subjects 
reported to prefer noise instead of silence in their environment. Stress / emotions and 
sleeplessness markedly increased perceived tinnitus handicap, reported by 71 and 44 
subjects respectively. Alcohol, tobacco, medication and caffeine modulated the 
tinnitus percept in only a few subjects. A majority of the tinnitus population 
experienced some degree of hearing loss besides the tinnitus, and a decreased sound 
tolerance (hyperacusis) was reported by 59 of the 105 subjects. Tinnitus interfered 
with understanding speech in 35 of the 105 subjects.  
 
Medical history and medication use 
Sensorineural hearing loss was present in some amount in almost every subject (n = 
99; 94.3%) - varying from severe hearing loss up to minor high frequency hearing 
loss. Besides sensorineural hearing loss, noise exposure (n = 26; 24.8%), ear 
infections (n = 23; 21.9%), otologic surgery (n = 14; 13.3%) and trauma capitis (n = 
16; 15.3%) were other, frequently mentioned, tinnitus-inducing issues in ORL-
specific, medical history of our population. In 29.5% (n = 31) of our population, 
psychological or psychiatric problems (predominantly depression) were or had been 
experienced. The most frequently, chronically used, ototoxic medication in our 
population were aspirin (n = 8; 7.6%), antidepressants (n = 7; 6.7%) and 
benzodiazepine (n = 18; 17.1%). Since no relation was found between the use of 
these pharmaceuticals and tinnitus onset, we are very doubtful about the contribution 
of these pharmaceuticals in inducing and maintaining tinnitus.  
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Table 1. Tinnitus characteristics of 105 chronic, subjective tinnitus patients 
 
Tinnitus 
characteristics 

answers (n = 105) 

Duration years  average: 7.5 year 
range (2-56 years)  

Location unilateral n = 45  bilateral N = 41 head n = 19 
Lateralization  no n = 8  left  N = 28 right n = 24 
Intensity continuous n = 95  Intermittent n = 10 
Volume constant n = 27  Fluctuating n = 78  
Onset gradual n = 47 Sudden n = 58  
Description tone: n = 72 noise: n = 33  

background noise louder n =13 softer n = 78 no effect N = 14 
alcohol louder n = 6 softer n = 12 no effect N = 87 
stress /emotions louder   n = 

71 
softer n = 2 no effect N =31 

sleeplessness louder n = 
44 

softer n = 2 no effect N = 59 

tobacco louder n = 2 softer n = 3 no effect N=100 
medication louder n = 4  softer n = 8 no effect N = 93 

Influence 

caffeine louder n = 6 softer n = 2 no effect N = 97 
hearing loss yes n = 87 no n = 18 
hyperacusis yes n = 59 no n = 46 

Associated 
audiological 
problems residual inhibition yes n = 6 no n = 99 

yes, especially….                     n = 61 no 
 

n = 44 

1. when awakening                  n = 14 

2. in the morning                      n = 1 

3. in the afternoon                    n = 6 

4. in the evening                       n = 24 

Fluctuation 
throughout the 
day 

5. at night                                 n = 16 

Surroundings prefer silence n = 27 prefer noise             n = 78 
Interference with 
speech 

yes n = 35 No n =70 
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Otological and general physical examinations 
Normal otological examinations were seen in 104 subjects. One subject underwent a 
canal-wall-down mastoidectomy in medical history, identifiable during otoscopy. 
Inspection of oral cavity and dentition did not show major abnormalities in any of 
the subjects. No myoclonuses of stapedial muscles or palatal muscles were heard 
and no souffles were heard at the carotid arteries in 103 subjects. In those two 
subjects in whom carotid souffles were heard, they did not have implications 
(determined by means of additional ultrasound analyses). These results indicated all 
patients to have subjective tinnitus. Blood pressure measurement showed 
hypertension (> 140/90 mmHg) in 33 of the 105 subjects. Since none of the subjects 
perceived a pulsatile tinnitus, carotid artery souffles and increased cardiac output 
due to hypertension, were considered as non-relevant for the tinnitus. Patients were 
referred to the family doctor for hypertension treatment. Twenty-two subjects (21%) 
were able to modulate their tinnitus by means of movements of head or neck. 
 
General and tinnitus-specific audiometric examinations 
Audiometric measurements were performed on 104 tinnitus subjects (1 drop-out; did 
not arrive at appointments). Results are described in table 2. Quartile percentages of 
all tested subjects are presented in audiograms of both right and left ear in figure 1. 
 
Table 2.  General and tinnitus-specific audiometric examinations 

audiometric examinations our population (n =104) 
PTA-index (0.5, 1, 2 kHz) AD 

threshold      patients      frequency 
PTA-index (0.5, 1, 2 kHz) AS 

threshold      patients      frequency 
hearing loss 
 

0-20 dB 
21-40 dB 
41-70 dB 
71-90 dB 
91-120 dB 

n = 60 
n = 25 
n = 13 
n =  3 
n =  3 

57.7% 
24.0% 
12.5% 
2.9% 
2.9% 

0-20 dB 
21-40 dB 
41-70 dB 
71-90 dB 

91-120 dB 

n = 68 
n = 20 
n = 12 
n =  1 
n =  3 

65.4% 
19.2% 
11.5% 

1% 
2.9% 

male (n=66)  mean: 
6457,95 

SD: 
3933.65 

tinnitus pitch matching 

female (n=38) mean: 
5651,32 

SD: 
3923,05 

p-value: 0.947 

male (n=66) mean: 59.80 SD: 25.73 tinnitus loudness 
matching female (n=38) mean: 51.05 SD: 21.72 

p-value: 0.078 

male (n=66) mean: 62.05 SD: 31.69 minimal masking level 
female (n=38) mean: 77.63 SD: 74.03 

p-value:0.655 

AD mean: 110.98 SD: 9.99 male 
(n=66) AS mean: 111.48 SD: 10.14 

p-value AD: 
0.03 

AD mean: 103.68 SD: 12.63 

loudness discomfort levels  
(reference value = 100 dB) 

female 
(n=38) AS mean: 104.12 SD: 13.40 

p-value AS: 
0.014 
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Figure 1.  Audiogram of sensorineural hearing loss of the right and left ear  
(25, 50 and 75 quartiles) 
 
Remarkable is the sensorineural hearing loss on high frequencies (4, 8 and 16 kHz) 
for both right and left ears, frequently defined as presbyacusis (age-related hearing 
loss). Mean Pure Tone Average (PTA)-indices for right and left ears of our 
population showed that the majority of our patients suffered from minor to mild 
hearing loss at frequency ranges from 500 Hz up to 2kHz (PTA-indices of 75% of 
the subjects were between 0-40 dB). Major hearing loss was determined in about 
12% of our population, severe hearing loss in 1-3%, and 3% (three subjects) were 
functionally deaf.  

Tinnitus pitch and loudness matching did not show statistically differences 
between both gender groups. Average tinnitus pitch was 6.5 kHz in male subjects 
and 5.6 kHz in female subjects; Average tinnitus loudness was almost 60 dB in male 
subjects and 51 dB in the female subjects. Average minimal masking level were 
62.1 dB in the male population and 77.6 dB in the female population. 
Loudness discomfort levels (LDL) were significant different between males and 
females; average LDL (over frequencies 1, 2 and 4 kHz) for males was around 111 
dB, LDL for females was around 104 dB; but both levels are higher than the 
reference LDL of 100 dB for normal hearing subjects (1).  
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Additional investigations and consultations 
Radiological examinations 
MRI-investigations of Internal Acoustic Canal (IAC) and cerebello-pontine angle 
were normal in all subjects; no vestibular schwannoma, glomus jugulare tumors, 
ischemic stroke-lesions or effects of demyelinating diseases were seen. Additional 
CT-scanning was not indicated in any of the subjects. As previously mentioned, 2 
subjects were referred for ultrasound analysis of carotid artery-stenosis, but no 
stenosis was found.  
 
Laboratory examinations 
No anemia was found in any of the subjects. Thyroid gland function was normal in 
all subjects, although two subjects already used medication for thyroid gland 
dysfunction. Cholesterol status, LDL-cholesterol in particular, was elevated (general 
cholesterol > 6.5 mmol/l, LDL-cholesterol > 4.7 mmol/l) in 8 of the 105 subjects 
and were referred to the family doctor for medication. Since no pulsatile tinnitus or 
carotid artery stenosis was diagnosed in any of these subjects, elevated cholesterol 
was assumed as non tinnitus-relevant in any of these subjects. Zinc level (reference 
range 10-17 umol/l) was decreased in 4 of the 105 subjects and increased in 6 of the 
subjects; no specific relation with tinnitus could be identified.  
 
 
B. Results of Questionnaire evaluation of 265 chronic, subjective tinnitus 
subjects 
 
Figure 2 describes an overview of the outcomes on questionnaire evaluation. The 
population assessed for personality traits and psychological distress consisted of 265 
chronic, subjective tinnitus subjects, and 130 subjects were assessed for tinnitus-
specific quality of life questionnaire. 

According to the reference ranges of the different questionnaires we found 
the following results;  
 
I Tinnitus severity and disease-specific quality of life 

- Tinnitus Handicap Inventory; 130 subjects were tested by means of the 
THI: 16 subjects (12.3%) perceived no handicap, 32 subjects (24.6%) mild 
handicap, 31 subjects (23.9%) moderate handicap and 51 (39.2%) subjects 
perceived severe tinnitus handicap. 

II Psychological distress  

- Anxiety and Depression (HADS); In the tested population of 265 tinnitus 
sufferers, 135 subjects were anxious and 134 depressed, in which 108 
subjects were both anxious and depressed.  
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- Vital exhaustion; Tinnitus caused vital exhaustion in 188 of the 265 
subjects (70.9%); 77 subjects did not mention to be vitally exhausted 
according to the reference ranges of the questionnaire. 

III Personality traits 

- Neuroticism and Extraversion; Extraversion scores: 74 subjects scored 0-3 
points, 75 subjects scored 4-6 points and 116 subjects scores between 7 and 
12 points. The lowest quartile patients, presenting introversion, scored 
between 2 and 3 points on the total EPQ-E-scale. Neuroticism scores: 97 
subjects scored between 0-3 points, 52 subjects between 4 and 6 points and 
116 subjects scored between 7 and 12 points. The highest quartile patients, 
presenting neuroticism, scored between 8 and 9 points on the total EPQ-E 
scale. 

- Type D (distressed) personality; The Type D personality is defined by the 
co-occurrence of the subscales negative affectivity and social inhibition. In 
the tested population of 265 help-seeking tinnitus subjects, 94 subjects 
(35.5%) had a type D personality. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Figure 2. Outcomes of questionnaire evaluation 
 
 

 
 

Psychological distress  
measured by means of: 

Personality characteristics 
measured by means of: 

anxiety and depression (HADS) 
° depressed: 134  subjects 
° anxious:    135 subjects 
° anxious and depressed:  

   108 subjects 

vital exhaustion (n=265) 
° vitally exhausted:188 subjects 

disease-specific quality of life 
(n = 130) 
0-16     no handicap            16 subjects 
18-36   mild handicap           32 subjects 
38-56   moderate handicap    31 subjects 
58-100 severe handicap        51 subjects 

Neuroticism and extraversion 
(n=265) 
- neuroticism 
 ° 0-3   97 subjects 
 ° 4-6   52 subjects 
 ° 7-12 116 subjects 
- extraversion 
 ° 0-3   74 subjects 
 ° 4-6   75 subjects 

° 7-12   116 subjects 

Type D personality (n = 265) 
Yes: 94 subjects 
No: 171 subjects 
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Discussion 
 
This chapter presents the results of clinical evaluation of 105 and questionnaire 
evaluation of 265 chronic, subjective tinnitus sufferers. These results demonstrated 
the proposed clinical evaluation protocol to be very useful for individually screening
tinnitus patients visiting the outpatient clinic. Proposed assessments for interview, 
otological and general physical examinations, audiological evaluation, and 
questionnaire selection turned out to be easily applicable and cost-effective. Blood 
investigations and MRI were unnecessarily performed in all participating subjects. 
In the final draft of the guidelines for ‘Clinical evaluation for chronic, subjective 
tinnitus’ these assessments will therefore only be proposed as to be  performed on 
indication. Although the final protocol was already presented in Chapter 2, some 
remarks prior to composing the final clinical evaluation protocol need to be made.  
 
A) Remarks guidelines for ‘clinical evaluation of chronic, subjective tinnitus’  
The first remark concerns the relation between tinnitus and medical history. Some 
patients described a clear relationship between tinnitus onset and medical history. 
Particularly in the subjects reporting an acute tinnitus onset following for example 
ear surgery, ear infections, or noise trauma, we can assume these manifestations as 
tinnitus-inducing causes. Nevertheless, in many subjects no clear relation between 
medical history and tinnitus onset can be described and we therefore are not always 
able to define a tinnitus-inducing cause. Frequently sensorineural hearing loss is 
taken as tinnitus-inducing cause, although other possible causes are not excluded.  

The causal relation between tinnitus and use of ototoxic medication is the 
second remark that needs to be taken with caution. Several pharmaceuticals with 
possible ototoxic effects have been described, although mechanisms of ototoxicity 
are not always exactly clear. If a clear relation exists between tinnitus onset and start 
of medication use, we may assume a cause-and-effect relation between these two. 
Nevertheless, this relation is frequently not clear and other tinnitus-inducing co-
occurring mechanisms might be responsible for tinnitus-induction, as well. Since 
ototoxic effects of medication are frequently permanent, discontinuing medication 
frequently does not resolve the tinnitus. 

The third remark concerns the relevance of extending the audiograms up to 
16,000 Hz. In accordance to previous studies describing approximately 20-30 % of 
the tinnitus patients to have normal hearing (2), the majority of our population had 
mild to moderate hearing loss determined by means of the pure tone average (PTA). 
Consequently, in these patients no clear relationship seems to exist between having 
tinnitus and hearing loss. However, figure 1 shows that hearing loss in our 
population predominantly concerned frequencies between 4,000 and 16,000 Hz. 
Since the majority of tinnitus pitches was reported between 4,000 Hz or higher, we 
may assume high frequency hearing loss to be mainly responsible for tinnitus. In 
order to declare a possible relationship between tinnitus and hearing loss, usual 
description of hearing loss by means of only the PTA is therefore not sufficient. 
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Although previous studies described 40% of the tinnitus complainers to perceive 
some degree of hyperacusis (2), our results demonstrated normal loudness 
discomfort levels in the majority of our population. We therefore recommend as 
fourth remark the measurement of loudness discomfort levels (LDL) only on 
indication of hyperacusis.  

The fifth remark concerns the complete or partial disappearance of tinnitus 
following the offset of masking, defined as residual inhibition. We have asked 
subjects for residual inhibition after a period of masking, but none of our subjects 
reported a disappearance or major reduction of their tinnitus perception. Since some 
studies described residual inhibition to occur in about 90% of the patients who are 
tested for this effect (3;4), one needs to be alert for this phenomenon when 
performing a tinnitus-masking procedure. The major contrast in incidence of 
residual inhibition between literature and our findings suggests our measurement to 
be insufficient. 

Additional investigations are the final remarks of the clinical evaluation 
protocol. In order to evaluate the relevance of additional laboratory assessments, we 
performed all assessments on every subject. Our results demonstrated no major 
abnormalities on blood assessments. The relationship between abnormal cholesterol 
status, anemia and tinnitus is not clear and only mentioned in a few tinnitus review 
articles in case of high cardiac output or pulsatile tinnitus (5;6)  Metabolic disorders, 
such as thyroid gland dysfunction and zinc deficiency have been mentioned as 
possible tinnitus-inducing causes (5;7;8), but no clear relation has been discovered 
yet. We therefore suggest to perform additional blood investigations on indication 
only. 

Radiological assessments by means of MRI were performed in all subjects. 
Since no abnormalities were found, we recommend performing additional MRI on 
indication, as was already recommended for additional CT-scanning. Indications for 
MRI in tinnitus subjects are particularly those patients with unilateral or strong 
lateralized tinnitus, especially if combined with an unilateral or asymmetrical, 
ipsilateral sensorineural hearing loss (9;10). 
 
B) Remarks guidelines for ‘questionnaire evaluation of chronic, subjective 
tinnitus’ 
The first remark concerns the difference between amount of subjects for clinical and 
questionnaire evaluation. This difference is a result of a low cost-effect ratio and 
ethical justification determined after evaluation of 105 subjects; this evaluation 
showed no clinical importance of performing complete blood examinations and 
additional MRI-scanning in all tested subjects. Therefore, the group of 160 tinnitus 
subjects visiting after evaluation of 105 subjects, were evaluated according to the 
guidelines for ‘clinical evaluation of chronic, subjective tinnitus’ as proposed in 
chapter 2. The 105 subjects evaluated by means of the total ‘Clinical evaluation 
protocol’ were those patients who first visited our outpatient clinic. 

The second remark concerns the addition of the tinnitus–specific 
questionnaire (THI) in a later phase of the research program. Initially we selected 
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the Tinnitus Reaction Questionnaire (TRQ, (11)) for assessing tinnitus severity. 
Nevertheless, no norm values have been developed for the TRQ, indicating that a 
higher TRQ-score only describes a ‘tendency towards’ more severe tinnitus. Since 
norm values of the THI have been described by Newman (12), the THI showed its 
usefulness in the individually applicability of the clinical evaluation protocol for 
chronic, subjective tinnitus. The addition of the THI in a later phase of our research 
program is a weakness of the presented results in this study. 

The third remark concerns the selected questionnaires. Our guidelines 
recommend the assessment of tinnitus severity, psychological distress and 
personality traits. According to our positive experiences from previous research, and 
the possibility of individual applicability, we have selected the proposed group of 
questionnaires. Our results demonstrated that these questionnaires can be 
successfully used for this purpose, although alternative questionnaires might have 
achieved comparable results. Therefore, our composition of questionnaires needs to 
be taken as guideline, not as golden standard.  
 
C) Appliance of outcomes clinical evaluation for selecting treatment options  
Information collected with the assessments of this manuscript is targeted at 
providing insight into different individual treatment options for specific tinnitus 
sufferers. Unfortunately, not one universal treatment option is available for the 
majority of tinnitus sufferers (13). According to the records of this protocol, the 
clinician needs to consider what treatment can be possibly successful for each 
individual tinnitus patient. Possible therapeutic options can generally be divided into 
medical, audiological, psychosocial and cognitive-behavioral treatment. In most 
cases, a multidisciplinary approach – the otorhinolaryngologist, together with 
audiologist, neurologist, neurosurgeon, social worker and psychologist - may 
achieve the best effects. 

 Medical treatment can be pharmaceutical support for example in patients 
with ear infections, sleeping problems or feelings of anxiety or depression. Surgery 
can provide tinnitus relief in those patients with a surgically treatable cause, but 
certainly no relief of tinnitus is guaranteed. Surgical treatment may vary from the 
removal of cerumen impactum, to placement of ear tubes, reconstructive surgery 
with ossicular / middle ear implants or even a cochlear implant in deaf patients. 
Other medical specialists may provide tinnitus relief if the tinnitus is related to other 
medical problems, like – for example- strong muscle tension, deontological 
problems and neurological problems. 

Audiological treatment needs to be considered in those patients suffering 
from hearing loss, and might consist of a hearing aid, sometimes in combination 
with a masking device. Hearing aids directed at the tinnitus pitch, might provide 
some tinnitus relief in individuals with normal or near-normal hearing. Masking 
recommendations like using a radio or walkman for tinnitus relief, or 
recommendations for sound tolerance in cases of hyperacusis, might be helpful and 
need therefore to be given.    
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Psychological treatment could be helpful in those patients who appear to perceive 
psychological distress, reduced quality of life and a personality profile with a 
tendency towards type D (distressed) personality, neuroticism and reduced 
extraversion. These characteristics are all measured by means of validated 
questionnaires as proposed in this manuscript. Psychological treatment options are 
cognitive-behavioral therapy, psychological therapy and coping management, 
supplied by psychologist, social worker and cognitive-behavioral therapist. The 
purpose of measurement of psychological distress and personality traits by means of 
the validated questionnaires of this protocol is the selection of those individuals that 
perceive psychological problems because of their tinnitus, frequently in relation with 
specific personality traits and psychological distress. The outcomes of the selected 
questionnaires may select subgroups of patients that, for example are anxious and 
depressed with a normal personality profile, or that are depressed, not anxious, but 
neurotic and introvert, and so on. By defining subgroups using the outcomes of the 
questionnaires, guidelines for psychological treatment modalities may be developed, 
and preferably individually applicable.  

Besides psychological and cognitive-behavioral therapy, alternative support 
by means of, for example, physical therapy, relaxing therapy and acupuncture could 
be considered. 

 Longitudinal appliance of the clinical evaluation protocol when initiating a 
new treatment may support determining the effects of that treatment. Clinically 
relevant parts to be used in longitudinal evaluation are: (i) interview of tinnitus 
characteristics, (ii) generic and tinnitus-specific audiological assessments and (iii) 
generic and tinnitus-specific measures of health-related quality of life, tinnitus 
severity and psychological distress (anxiety, depression and vital exhaustion). 
Chapter 7 demonstrates the usefulness of longitudinal appliance of the clinical 
evaluation protocol by describing the long-term evaluation of treatment of chronic, 
therapeutically refractory tinnitus with neurostimulation of the vestibulocochlear 
nerve’ 

 
Conclusions 
 

From the results of this chapter we may conclude that the different aspects of the 
proposed guidelines for ‘clinical evaluation of chronic, subjective tinnitus’ contain 
several valuable assessments, needed in order to give a diverse, multifactor 
evaluation of an individual tinnitus patient. Since laboratory examinations, MRI-
scanning and some audiological exams turned out to be normal in almost all tested 
subjects, we propose to perform these assessments only on indication. This is 
already adopted to the proposed guidelines for ‘Clinical evaluation of chronic, 
subjective tinnitus’ in Chapter 2. According to the records of this manuscript, 
possible indications for treatment options might be defined for each individual 
separately, varying from medical treatment, audiological treatment to psychological 
and cognitive-behavioral therapy.   



Results of clinical and questionnaire evaluation 
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