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Abstract 
 
This chapter describes a diagnostic approach for investigating tinnitus patients, 
encompassing guidelines for interview, otological and general physical 
examinations, audiological assessments, questionnaire evaluation - of tinnitus-
related impact on quality of life, psychological distress and personality 
characteristics -, and additional radiological and laboratory assessments. This 
diagnostic approach is primarily designed for the assessment of patients suffering 
from chronic, subjective tinnitus. 

The assessments described in this protocol are indicated to identify the 
etiological problems related to the onset of tinnitus, in order to differentiate between 
different forms of tinnitus, to describe medical and audiological tinnitus 
characteristics, and to identify personality traits and psychological distress 
associated with tinnitus. The selected assessments are individually applicable and 
can therefore be applied for evaluating tinnitus patients visiting the outpatient clinic.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

Chapter 2 
 

37

Introduction 
 
The purpose of this protocol for clinical evaluation of the present state and course of 
tinnitus is the provision of a diverse, individually applicable, set of assessment tools 
for chronic subjective tinnitus patients visiting an outpatient clinic. At first a 
differentiation needs to be made in order to select patients with a subjective tinnitus.  
 
Objective versus subjective tinnitus 
Several assessments of this protocol may contribute to a more reliable and valid 
differentiation between objective and subjective tinnitus. Since objective tinnitus 
needs a clinically different approach in diagnosis and therapy, the proposed clinical 
evaluation protocol is designed for those suffering from subjective tinnitus. By 
means of the presented guidelines, the clinician will be able to differentiate between 
subjective and objective tinnitus after patient interview, otological and general 
physical examinations, sometimes in combination with additional radiological 
assessments and referral to other disciplines. 
 
Objective tinnitus is generated by an acoustic source inside the body and can usually 
be objectified by an external observer (1;2). Several causes of objective tinnitus have 
been described, generally divided into vascular and muscular causes (3), often with a 
pulsatile character (1). For diagnosing a vascular cause of objective tinnitus, the 
clinician may consider the causes of turbulent blood flow, such as carotid artery 
stenosis, vascular malformations, vascular tumors, valvular heart disease, states of 
high cardiac output, benign intracranial hypertension, and jugular bulb anomalies 
(3). Myoclonuses of palatal-, stapedius- or tensor tympany muscles are muscular 
causes of objective tinnitus. These vascular and muscular causes generate sounds 
inside the body, which are conducted to the cochlea by bone conduction or to the 
middle ear cavity. These tinnitus sounds can be objectified by an external observer. 
 
Subjective tinnitus is the perception of a sound without any physical external sound 
being present (2;3) and without an objective vascular or muscular cause that 
generates the tinnitus sound. The only information regarding tinnitus characteristics 
comprises self-reported experiences and perceptions from the patient. Several 
initiating causes of subjective tinnitus have been described, generally divided into 
otologic, neurologic, infectious, metabolic, drug-related and other subgroups (3). 
These, peripherally located, initiating causes alter the afferent input to the central 
auditory pathways, inducing several manifestations of neural plasticity. This was 
previously mentioned in chapter 1 of this thesis. Early and late manifestations of 
neural plasticity generate hyperactive and hypersensitive regions in the central parts 
of the auditory system, which may result in subjective tinnitus as the perceptual 
consequence. 
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Table 1.  Guidelines for clinical evaluation of chronic, subjective tinnitus 
 
I. Initial interview - patients demographics 

- general tinnitus characteristics  
- general and tinnitus-related history and (ototoxic) medication use  

II. Otological and general 
physical examinations 
 

- routine otological examination  
- listening for palatomyoclonus, stapedial muscle spasm 
- head and neck region: cervical spine / neck, cranial nerves 
- temporomandibular joints 
- blood pressure measurement 
- auscultation of heart, carotid arteries, jugular veins, periaural region 

III. Audiological assessments 
 

- pure-tone and speech audiometry 
on indication:   
- tympanometry and stapedial reflex measurement 
- loudness discomfort level (LDL) 
- ABR, vestibular assessments  
tinnitus specific: 
- tinnitus localization determination 
- tinnitus loudness and pitch matching 
- minimal masking level determination 

IV. Validated questionnaires - tinnitus specific questionnaire for severity and quality of life (THI) 
psychological distress:  
- anxiety and depression (HADS) 
- vital exhaustion questionnaire 
personality characteristics:  
- neuroticism, extraversion (EPQ-N and EPQ-E) 
- negative affectivity and social inhibition; Type D personality (DS14) 

V. Additional assessments: 
- MRI or CT 

- consider if objective and pulsatile tinnitus 
- consider if suspicion for retrocochlear problems (unilateral of 
asymmetrical hearing loss and unilateral tinnitus) 

- Laboratory tests  

 

- indications for high cardiac output 
  * anaemia: Hb, Ht, MCV, ferriitine 
  * hypercholesterolaemia: lipid profile, cholesterol, triglycerid 
- indication for thyroid gland dysfunction: TSH, fT4 
- indication for infection: BSE and differentiation, Lues serology, 
Borrelia burgdorferi, CMV, etcetera 
- indication for renal and hepatic serology (ototoxic medications) 

- Consultation to other 
disciplines 

on indication: internal medicine, neurology, neurosurgeon, vascular 
surgeon, psychiatry, psychology, social worker, etcetera 
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Guidelines for clinical evaluation 
 
Now patients with chronic, subjective tinnitus are defined, we present guidelines for 
clinical evaluation of chronic, subjective tinnitus. Table 1 presents an overview of 
these guidelines.  
 
I Guidelines for interview  
 
Social-demographical characteristics 
Gender, age, profession, educational level, socioeconomic background and race are 
the patient demographics of the diagnostic protocol.  
 
General tinnitus characteristics  
Tinnitus can be perceived as an intermittent or a continuous sound  (3-7) that can be 
constant or fluctuating in intensity and pitch throughout the day (4;5;8). It can be 
perceived unilaterally, bilaterally or in the head (3-5;7;9) and sometimes lateralizes 
to one side (4;5). Unilateral or lateralized tinnitus is most frequently located at the 
side with the greatest hearing loss (1). The onset of tinnitus can be gradual or sudden 
(3-5), sometimes with a possible identifiable cause. The tinnitus sound can generally 
be divided into tones (ringing / buzzing / hissing / whistling / humming) and noises 
(hissing steam / rushing water / ocean waves) (3-5;10). Some tinnitus sufferers 
perceive a combination of several noises and tones. Background noise, alcohol, 
stress, emotions, sleeplessness (3), tobacco, drugs and caffeine (8) have been 
described to possibly modulate the tinnitus perception.  

Many tinnitus sufferers report a distorted perception of sound and 
annoyance for loud noises, defined as hyperacusis. Table 2 summarizes the tinnitus 
characteristics. 
 
Medical history 
Although the majority of tinnitus cases is related to cochlear dysfunction (11), 
tinnitus has been described in literature in association with nearly every form of ear 
pathology. Deprivation of auditory input, abnormal auditory input or injury of the 
auditory system are frequently initiating causes of tinnitus at peripheral level. The 
alteration of afferent input to the auditory system may result in tinnitus at central 
level of the auditory system as a consequence of neural plasticity. Tinnitus-causing 
conditions in medical history can be e.g. congenital hearing loss, hearing loss 
because of aging or exposure to loud noise, ear infections, otologic surgery, 
infections or inflammatory processes that affect hearing (like otitis media, 
meningitis, syphilis, Lyme disease), head injuries, neurological anomalies (e.g. MS, 
Whiplash, vestibular schwannoma), Meniere’s disease, etc. Since actually every 
manipulation of the afferent input to the auditory system can induce tinnitus, we do 
not describe tinnitus-causing conditions in further detail. Overall, subgroups of 
peripherally located, etiological causes of tinnitus can be differentiated into otologic, 
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neurotologic, infectious, metabolic, drug-related or other causes (3;12). Various 
possible tinnitus-initiating causes are described in table 3.  

In situations of co-occurring tinnitus and psychological symptoms such as 
anxiety and depression, its cause-and-effect relation remains unexplained; Induces 
tinnitus anxiety or depression or do pre-existing anxiety and depression increase 
tinnitus severity and impact on quality of life? The role of personality traits in the 
onset of tinnitus is still unclear. Do neuroticism or a distressed personality affect 
quality of life in tinnitus sufferers directly or is personality mediating the role of 
psychological distress on quality of life? Therefore, it may be relevant to register 
predisposing or preexisting psychological or psychiatric conditions.  
 
Medication  
Since ototoxic drugs may cause hearing loss and therefore possibly induce tinnitus, 
evaluation of current and previous use of medication might identify the use of 
ototoxic drugs in present or past. The ototoxic pharmaceuticals previously 
mentioned in tinnitus studies can generally be classified in terms of analgetics, 
antibiotics, chemotherapeutics, loop diuretics and others, mentioned in table 4 
(3;10;13). However, the mechanisms of ototoxicity are not always exactly clear and 
frequently are not described in the information leaflet of the pharmaceutical 
company. If tinnitus onset occurred within the same period as initiating ototoxic 
medication, an iatrogenic cause of tinnitus seems reasonable; unfortunately the 
relation between tinnitus onset and medication-use is most frequently not clear. 
Another explanation for this unclear relation between tinnitus and ototoxic 
medication is the frequent co-occurrence of tinnitus-inducing mechanisms, like e.g. 
hearing loss because of aging or noise-induced; this seems to have a greater role in 
tinnitus induction than the implications of mediation use.  

Overall, ototoxic drugs always need to be used with caution in patients with 
risk factors that predispose them to ototoxicity; some of these risk factors are 
advanced or young age, renal or hepatic impairments, pregnancy or history of 
hearing loss (13).  
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Table 2.  Tinnitus characteristics 
 
Tinnitus characteristics 

Duration 
 

years  months Days 

Location unilateral bilateral Head 

Lateralization no left  Right 
Intensity continuous Intermittent 
Volume constant Fluctuating 
Onset gradual Sudden 
Description tone Noise 

background noise louder softer no effect 
alcohol louder softer no effect 
stress /emotions louder   softer no effect 
sleeplessness louder softer no effect 
tobacco louder softer no effect 
medication louder softer no effect 

Influence 

caffeine louder softer no effect 
hearing loss           yes – no 
hyperacusis           yes – no 

Audiological manifestations 

residual inhibition   yes – no 
Tinnitus fluctuation throughout the 
day 

yes, especially….  
1. when awakening 
2. in the morning 
3. in the afternoon 
4. in the evening 
5. at night 

No 
 

Preferred surrounding prefer silence prefer noise 
Interference with understanding  
speech   

  yes – no 
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Table 3.  Tinnitus-related medical history 
 
Tinnitus-related medical history 

Hearing loss (non-infectious) 
- congenital 
- presbyacusis 
- noise exposure 
- otosclerosis 
- etcetera 

Hearing loss (infectious) 
- otitis media 
- external otitis 
- cholesteatoma 
- sudden deafness 
- Syphilis, CMV, toxoplasmosis, HIV 
- Ramsey Hunt syndr 
- Etcetera 

Otologic surgery 

Other otological problems 
- freezing 
- cerumen impactum 
- schwannoma 
- etcetera 

Neurological problems 
- trauma capitis 
- whiplash 
- multiple sclerosis 
- etcetera 

Vestibular problems 
- vertigo / M. Meniere 
- BPPD 
- vasovagal 
- etcetera 

Psychological problems 
- chronic pain 
- anxiety  
- insomnia 
- depression 
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Table 4.  Ototoxic medications reported in literature (3;10;13)   
 
Possible ototoxic medications 
 
Analgesics 

- Aspirin  
Antibiotics  

- Aminoglycosides 
- Chloramphenicol 
- Erythromycin 
- Tetracycline 
- Vancomycin 

Chemotherapeutics  
- Bleomycin 
- Cisplatin 
- Mechlorethamine 
- Methotrexate 
- Vincristine 

Loop diuretics  
- Bumetanide 
- Ethacrynic acid 
- Furosemide (Lasix) 

Others  
- Chloroquine  
- Heavy metals: mercury, lead 
- Heterocyclic antidepressants  
- Quinine 
- Benzodiazepine  
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II Guidelines for otological and general physical examinations 
 

General otological examination may help to find possible, and sometimes even 
treatable causes for tinnitus. General otological examination includes inspection of 
the external ear, the external meatus, the tympanic membrane and the middle ear. 
Otologic causes of subjective tinnitus that possibly can be diagnosed by means of 
otoscopy are, for example, external ear infections, swelling of the skin of the 
external auditory canal, impacted cerumen, tympanic membrane perforation, middle 
ear effusion, tympanosclerosis, middle ear infections, cholesteatoma, glomus 
tumors, and so on.  

General body examinations might differentiate between subjective and 
objective tinnitus. Since a high cardiac output may be a cause of objective tinnitus 
(3), blood pressure measurement is indicated. Auscultation of heart, carotid arteries 
and jugular veins (3) could be performed for excluding vascular causes of objective 
tinnitus. Measurement of muscular causes of objective tinnitus concerns auscultation 
for palatomyoclonus and idiopathic stapedial muscle spasm, in which a stethoscope 
is frequently needed, positioned at the periaural region.  

Tinnitus perception might be modulated by movements of head or neck. An 
anatomical connection between the trigeminal nucleus and different parts of the 
auditory pathways might be the explanation (14). Examination of the head and neck 
region in the clinical evaluation of a tinnitus patient, focuses on muscle tension and 
movements of the cervical spine, inspection of cranial nerves, oral cavity and 
temporomandibular joints (3;8;13).  
 
III Guidelines for general and tinnitus-specific audiological assessments 
 
General audiological assessment 
Tinnitus subjects frequently have sensorineural hearing loss, predominantly age-
related or noise-induced. Nevertheless, approximately 20-30% of the tinnitus 
sufferers have normal or near-normal hearing levels (5). The hearing loss associated 
with tinnitus predominantly affects the frequencies 4,000 and 8,000 Hz (15). 
Therefore, pure-tone audiometric measurements need to be performed for each ear at 
standard frequencies from 250 through 8000 Hz. Since most tinnitus is high-pitched, 
the extension of the audiometric measurements to a frequency of 16000 Hz needs to 
be considered (16;17). Since hearing loss causes a decreased perception of 
environmental sounds, the tinnitus may become more obvious and may be perceived 
as more severe. The amount of general hearing loss can be described by means of 
the Pure Tone Average (PTA): average hearing levels on the frequencies 500, 1000, 
2000 Hz. Normal hearing is classified with hearing levels between 0-20 dB. Hearing 
loss can be classified into mild (21-40 dB), moderate (41-70 dB), severe (71-90 dB) 
and deafness (>91dB). Since hearing loss associated with tinnitus predominantly 
concerns high frequencies, reporting these frequencies besides the PTA is 
worthwhile.  
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Some audiometric examinations may be performed if specific, otologic causes of 
tinnitus are considered. Tympanometry helps to identify the changes in tympanic 
membrane stiffness, caused by e.g. middle ear effusions or a dysfunctional 
Eustachian tube. Musculus stapedius reflexes may identify a myoclonus of the 
stapedial muscle (13) -being a cause of objective tinnitus- and reduced or absent 
stapedius muscle reflexes may be indicative for otosclerosis (3). Auditory Brainstem 
Responses (ABR) measure neural activity of the auditory system at brainstem level. 
Causes of tinnitus at brainstem level are for example cerebello-pontine tumors, 
vestibular schwannomas, as well as multiple sclerosis, stroke, or other rare causes 
such as cholesterol granuloma or basilar arteries with brainstem compression (18). 
Unilateral or asymmetrical sensorineural hearing loss or unilateral tinnitus are 
indications for performing an ABR in tinnitus subjects (18). Since MRI is preferred 
for the same indications (18), ABR could especially be useful in patients with a 
contraindication for MRI.   

About 40% of the tinnitus sufferers perceive some degree of hyperacusis 
(5), defined a decreased sound tolerance. Hyperacusis is perceived as pain, 
discomfort, annoyance or fear (5). This sound would not evoke the same reaction in 
the average listener. The determination of loudness discomfort levels (LDL) 
quantifies a tinnitus patient’s sensitivity to sound (4). Normal LDL is 100 dB (19) 
and forms the upper limit of the auditory dynamic range for that frequency. The 
dynamic range, for normal auditory subjects 95 dB (19), is the variation of loudness 
between hearing thresholds and LDL. Starting level is 50 dB raised in steps of 5 dB 
until the patient reports the threshold of discomfort (4).  

Since tinnitus may be part of Menière’s disease, vestibular tests may be 
performed on indication. Menière’s disease is a diagnosis of exclusion that is 
characterized by episodes of vertigo, sensorineural hearing loss, and tinnitus. During 
initial interview the sensation of vertigo by a patient may already be excluded, 
making further vestibular assessment not indicated. Vestibular assessment might 
consist of electronystagmography, caloric tests and rotating chair. 
 
Tinnitus-specific audiological assessments 
If tinnitus is perceived unilaterally or lateralizes to one side, the contralateral ear 
might preferably be tested because of possible interference between test stimuli and 
tinnitus (17). In bilateral, lateralized tinnitus sufferers, the less prominent tinnitus is 
often even hardly noticed until the louder tinnitus becomes masked (20). If the 
tinnitus is equally perceived in both ears or in the head, selection of the test ear is 
based on factors, such as the extent of hearing loss, recruitment or other conditions 
that might affect pitch discrimination (17).  

The assessments of matching tinnitus loudness and pitch provide a 
quantification of the patient’s subjective perception of tinnitus. The patient mentions 
which offered sound is comparable to the tinnitus. Since tinnitus can be perceived as 
a tone or a noise, two different pitch matching procedures can be differentiated (17). 
Tones are used in matching tonal tinnitus and narrow band noise is used in noise-
like tinnitus. Since tinnitus may consist of a mix of frequencies, a combination of 
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different frequencies or an additional noise stimulus might be required in some 
tinnitus sufferers in order to create a better tinnitus match (20). The tinnitus pitch 
match often falls in the frequency range of the associated hearing loss (20). Several 
patients experience a tinnitus sensation between 7,500 and 8,000 Hz or even higher 
(16;17). Since matching tinnitus to sounds frequently shows levels just 10 dB to 30 
dB above hearing thresholds (7;16), tinnitus-loudness matching needs to start at the 
threshold level with increasing intensity with steps of 5 dB (4).  

The minimum masking level (MML) indicates the minimal level of an 
external sound used in order to mask tinnitus. MML describes how loud a masking 
sound needs to be to reduce tinnitus perception (21). High-pitched tinnitus is 
assumed to need high frequency masking (17). For determination of the MML, the 
masking noise and amplitude could be increased until the patient reports that the 
tinnitus is no longer audible in that ear. Some patients experience a partial masking 
of their tinnitus, since only a reduction of the tinnitus loudness occurs. 

Residual inhibition is the reduction of tinnitus following a period of 
masking. Complete residual inhibition is the complete absence of tinnitus following 
the offset of the masking device. Partial residual inhibition is the period during 
which the tinnitus is present at a reduced loudness level and is in the process of 
returning to its normal level (4;22) 
 
IV Guidelines for measures for tinnitus severity, psychological distress and 
personality traits  
 

Since this manuscript is primarily designed for patients with subjective tinnitus, the 
only information we receive regarding tinnitus, is what the patient reports. 
Therefore, reliable and valid questionnaires are of great value in thorough 
examination of a tinnitus patient. They are able to quantify the perceived tinnitus 
severity, to assess personality traits and the effects of tinnitus on daily activities, 
emotional functioning, psychological distress and quality of life. This manuscript 
contains assessment tools for measuring tinnitus-related quality of life, the amount 
of psychological distress and personality traits.  

Since the majority of the selected questionnaires have previously been used 
in several other studies investigating large study groups, reference ranges have been 
described. This creates the opportunity to use these questionnaires in a clinical 
evaluation, applicable and quantifiable for each individual separately. These 
reference values can be used in the personality and psychological profile as ‘a 
tendency towards’ specific characteristics. The availability of reference ranges for 
individual applicability was the most important basis for selecting the following 
questionnaires. Figure 1 describes an overview of the questionnaires proposed in this 
manuscript, including reference ranges and meaning of the total scores. 
 
 
 
 



G  
 

Chapter 2 
 

47

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Measures for psychological distress and personality traits 
 

Disease-specific tinnitus questionnaires 
Health related quality of life (HRQoL) can be assessed by means of generic or 
disease-specific measures. A disadvantage of generic measures for HRQoL is 
measuring a variety of aspects of HRQoL; 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 may the factors, as assessed by means of the measure, 
not be those relevant or problematic for the individual. Disease-specific measures 
facilitate the evaluation of tinnitus impact on the patients HRQoL, in terms of 
handicap or emotional factors associated with tinnitus (23). Most frequently used 
tinnitus-specific questionnaires are the Tinnitus Reaction Questionnaire (TRQ) (24), 
the Tinnitus Severity Questionnaire (25), the Tinnitus Handicap Questionnaire 
(THQ) (26), the Tinnitus Handicap Inventory (THI) (27), the Tinnitus Effect 
Questionnaire (28), and the Tinnitus Questionnaire (TQ) (29).  

When developing the THI, Newman (30) described reference ranges for 
tinnitus severity. The individual applicability of the THI in a clinical evaluation is 
therefore preferred compared to other measures of tinnitus severity.  
  

The Tinnitus Handicap Inventory 
The THI is developed by Newman in 1995 (31) 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). A total scale and three subscales (functional, emotional 
and catastrophical) are obtained. The total THI-score can be achieved by adding the 
points per question, with a maximum score of (25 questions * 4 points =) 100 points. 

anxiety and depression (HADS) 
- HADS-D score  
> 8 = at risk for depression 
- HADS-A score  
> 8 = at risk for anxiety

psychological distress caused by tinnitus 
measured by means of: 

 

vital exhaustion questionnaire 
score  >14 = at risk for vital 
exhaustion 

tinnitus-specific quality of life  
reference ranges THI: 
0-16  no handicap 
18-36 mild handicap 
38-56 moderate handicap 
58-100 severe handicap 

personality characteristics 
measured by means of: 

neuroticism and extraversion 
(Eysenck personality 
questionnaire) 
- higher score, more neuroticism  
- higher score, more extraversion  

negative affectivity > 10 points 
social inhibition  > 10 points 
 
type D personality  >10 points 

simultaneously on 
both scales  
(NA and SI) 
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Newman described a high internal consistency reliability of the total scale 
(Cronbach’s alpha = .93). The reference scores are: total scores ranging form 0-16 
indicates no handicap, 18-36 indicates mild handicap, 38-56 indicates moderate 
handicap, and 58-100 indicates severe handicap (30). 
 
Measures for psychological distress   
The term ‘psychological distress’ may accurately describe the individualized, 
subjective patients´ response to acute or chronic illness (32-41). When individuals 
experience psychological distress it may be manifested by an alteration from a stable 
baseline emotional state to one of anxiety, depression, irritability, aggressiveness, 
self-depreciation, vital exhaustion, and even suicide (36;42;43). Since psychological 
distress is perceived by many tinnitus sufferers, validated questionnaires measuring 
anxiety, depression and vital exhaustion, will be used as indicators for the amount of 
psychological distress (figure 1). 
 
The Hospital Anxiety and Depression Scale (HADS)  
The Hospital Anxiety and Depression Scale (HADS) (44) is widely used to assess 
anxiety and depressive symptoms and is denoted as a self-report measure of 
psychological distress. 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, comes closest to describing 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 (45). The HADS is a reliable 
questionnaire that performs well in screening for the separate dimensions of anxiety 
and depression (45).    
 
Vital exhaustion questionnaire 
Vital exhaustion is a mental state that is defined as extreme fatigue, increased 
irritability and demoralization (46), and can therefore be assumed as an indicator of 
psychological distress. Vital exhaustion can be assessed by the 21- item Maastricht 
Questionnaire (47). Each item is rated according to a three-point scale (No = 0; ? =1; 
Yes =2), and a scale score is obtained by summing the answers, with a minimum 
score of 0 points and a maximum score of 42 points. A high score indicates a severe 
level of vital exhaustion. A cut-off score of 14 point has been previously used as 
guideline for vital exhaustion (48;49). Cronbach’s alpha for the Maastricht Interview 
on Vital Exhaustion was 0.89, indicating good reliability. 
 
Personality characteristics  
Perceived tinnitus severity, its impact on physical, emotional and social functioning 
and psychological distress may be determined by personality characteristics. 
Tinnitus sufferers have previously been described to be more neurotic and less 
extraverted than other people (50-52). Chapter 4 of this thesis describes that having 
a Type D (distressed) personality is independently associated with having tinnitus 
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with a significant higher prevalence in our help-seeking tinnitus population 
compared to general ENT-patients without tinnitus. The type D personality is 
characterized by the dimensions negative affectivity and social inhibition. A type D 
(distressed) personality experiences increased negative emotions and tends to inhibit 
the expression of these emotions in social interactions (53). Feelings of depression, 
pessimism and chronic tension are some major characteristics of this type of 
personality (54). Knowledge of a personality profile of tinnitus patients could 
increase the insight of perceived tinnitus severity, behavioral and psychological 
reactions to the tinnitus, and interactions in social relationships. The identification of 
certain personality characteristics may indicate referral to psychologists or 
cognitive-behavioral therapists for guidance in the acceptation and adaptation 
process of having tinnitus. 
 
The Eysenck personality questionnaire (subscales extraversion and neuroticism) 
The neuroticism (EPQ-N) and extraversion (EPQ-E) scales were selected from the 
revised Eysenck Personality Questionnaire (EPQ-R) (55), using the validated Dutch 
translation of this questionnaire (56). Both the EPQ-N and the EPQ-E scales are 
comprised of twelve items, with a response scale of 1 (yes) and 0 (no). Scores are 
summed to yield a total score, which for the EPQ-N and EPQ-E ranges from 0-12. 
Higher scores indicate a higher tendency towards neuroticism or extraversion. The 
EPQ-N scale is a measure of emotional instability, with high values predisposing 
individuals to high levels of negative affect, such as worrying, moodiness, 
depression, and anxiety. The low EPQ-N individual may be called “stable” and is 
usually even-tempered and controlled. High values on the EPQ-E scale predispose to 
high levels of sociability, positive affect and need for external stimulation. The 
EPQ-N and EPQ-E were assessed in seven Dutch studies (56) and showed on 
average strong levels of internal consistency with Cronbach’s alpha = 0.84 and 0.81, 
respectively. No norm scores have been described, indicating a tendency towards 
more or less neuroticism or extraversion. 
 
Type D personality questionnaire 
Type-D personality was assessed with the fourteen-item Type-D Scale (DS14) (57). 
The scale consists of fourteen items that are answered on a five-point Likert scale 
from 0 (false) to 4 (true). Type-D personality characterizes those who tend to 
experience increased negative emotions and who do not express these emotions in 
social interactions. The DS14 consists of two subscales negative affectivity (NA: 7 
items; e.g., “I often feel unhappy”) and social inhibition (SI: 7 items; e.g., “I am a 
‘closed’ person”). A standardized cut-off score ≥10 on both subscales is described 
and if total scores on both subscales are >10 it denotes those with a type-D 
personality (58). The DS14 has adequate reliability with Cronbach’s alpha = 0.89 / 
0.88 and three-month test-retest reliability of r = 0.72 / 0.82 for the NA and the SI 
subscales, respectively (57). 
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V Guidelines for additional investigations and consultations 
 
Radiological assessments 
In every tinnitus sufferer additional radiological imaging needs to be considered on 
indication. As already mentioned in the introduction paragraph of this chapter, 
objective tinnitus may be caused by vascular or muscular abnormalities and pulsatile 
tinnitus suggests the presence of a vascular abnormality (tumor, congenital 
abnormality or malformation, or an acquired vasculopathy). In a review about 
tinnitus and neuroimaging, Weisman (59) suggested a contrast-enhanced CT of the 
temporal bone, brain and scalp (1mm collimation without intersection gap) in these 
cases. If this CT is suspicious for vascular abnormalities, conventional (or CT- or 
MRI-) angiography may be indicated. Cerebellar and brainstem diseases (multiple 
sclerosis, infarcts) can cause palatal myoclonus, so MR needs to be considered in 
those patients suffering from objective tinnitus due to palatal myoclonus.  
Non-pulsatile, subjective tinnitus might be caused by a cerebello-pontine angle 
tumor, predominantly a vestibular schwannoma. In order to exclude retrocochlear 
causes of tinnitus, a MRI scan needs to be performed. A gadolinium-enhanced MR 
study (with thin transverse and coronal T1- and T2-weighted images through the 
temporal bones, and transverse images through the entire brain) is the study of 
choice to identify (or exclude) a vestibular schwannoma or other neoplasms of the 
internal auditory canal (IAC) (59). In a general population of tinnitus sufferers, 
indications for MRI are particularly those patients with unilateral or strong 
lateralized tinnitus, especially if combined with an unilateral or asymmetrical, 
ipsilateral sensorineural hearing loss (18). 
 

Laboratory tests 
The indication for laboratory examination depends on the patients’ history, current 
condition and findings on physical examinations. Metabolic abnormalities described 
to be possibly associated with tinnitus are hypothyroidism, hyperthyroidism, 
hyperlipidemia, and even possibly zinc deficiency (3;13;60) and could be 
determined on indication. Underlying mechanisms for generating tinnitus due to 
these metabolic abnormalities are not exactly clear. The laboratory tests for vascular 
causes of objective tinnitus concern examinations for causes of a high cardiac output 
and carotid artery stenosis. These examinations may include the risk factors for 
atherosclerosis (3;8) (cholesterol, triglycerids, lipid profile) and anemia (Hb, Ht, 
MCV, ferritine). Further laboratory examinations for otologic infections (otitis 
media, meningitis, syphilis, Lyme disease, Lues serology other causes that affect 
hearing), can be performed on indication (3). 
  
Referral to other disciplines 
The results of the performed assessments of this clinical evaluation protocol may 
indicate consultation of other disciplines like, internal medicine, neurology, 
psychiatry, psychology, vascular surgery, social worker or others. 
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Conclusions 
 

This chapter described guidelines for clinical evaluation of chronic, subjective 
tinnitus, which can be used for assessing tinnitus sufferers visiting the outpatient 
clinic. An advantage of the proposed assessments is the opportunity for individual 
application. Although the proposed guidelines are basically described for subjective 
tinnitus patients, different assessments contribute in differentiating objective and 
subjective tinnitus. This distinction is important since objective and subjective 
tinnitus need a different approach in diagnosis and treatment.  
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