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ABSTRACT
Background: Tinnitus is a symptom with many different causes
that can interfere with daily life. The diagnosis of tinnitus can be
carried out, starting by examining the history, physical
examination, audiology examination, and assessing the quality of
life of the patient. Assessment of the patient’s quality of life and
the severity of tinnitus was carried out using a questionnaire.
Objective: This study aimed to explain the frequency of use of
several questionnaires to assess the quality of life of patients with
tinnitus, including Tinnitus Handicap Inventory (THI), Tinnitus
and Hearing Survey (THS), Tinnitus Functional Index (TFI) and
Tinnitus Primary Function Questionnaire (TPFQ). Discussion: The
use of THI as a research tool has been recommended for assessing
the severity of tinnitus functional, emotional, and catastrophic
responses. THS is used as a screening instrument to evaluate
tinnitus complaints because of a hearing problem and how
frequently it happens. TFI was used for identifying the functional
impact on tinnitus patients, to evaluate how tinnitus affects a
person’s life, while TPFQ was applied as it is a new questionnaire
designed specifically for this objective. Conclusion: Many
questionnaires can be used as an assessment of the quality of life of
patients with tinnitus. Each questionnaire can be used and has its
advantages. THI is a questionnaire that has been translated into
Indonesian so that it is easier to assess.
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INTRODUCTION
As a common medical condition, tinnitus is defined as the condition when patients hear a stranger
noise that is unwanted in the absence of environmental stimuli. Tinnitus is a symptom with several
different causes and is not defined as a disease. However, it can be said that discovering the causes of
kind of patient’s tinnitus is still difficult (Yang & Byun, 2016). Tinnitus is classified by
psychoacoustic properties (pitch and loudness) that it has and is about the auditory domain, and by its
connection with distress about the psychological domain (Hebert & Fournier, 2017). Even though this
disease is not a fatal condition, tinnitus can be the first sign of a dangerous condition that can become
more life-threatening if undiagnosed and untreated. Moreover, tinnitus is connected with significant
physiological issues, such as distress, anxiety, and others (Langguth, et al., 2011).
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As its prevalence rises with increasing age, tinnitus was affecting the general population from 11.9
to 30.3% and its known as a common health condition (Hebert & Fournier, 2017). The National
Health Interview Survey of the United States in 1994 estimated the prevalence of tinnitus at the age of
18 to 44 years was about 1.6%, age of 45 to 64 years was 4.6%, and age of 60 years and older was
9.0%. More than 50 million people have been infected by tinnitus, which is estimated about 10% to
15% in adults (Tunkel, et al., 2014). Cipto Mangunkusumo General Hospital, Jakarta, reported data
of 256 tinnitus patients came for treatment during the period June 2008 to June 2009 (Bashiruddin, et
al., 2015). At Dr. Soetomo General Academic Hospital, Surabaya, Indonesia, from 2016 to 2018
there were 420 tinnitus patients. However, tinnitus is subjective nature, so it is a challenging task.
Therefore, it was very essential for deciding an appropriate treatment and predicting the possible
effect in the management of tinnitus by integrating a multidimensional (Yang & Byun, 2016).
OBJECTIVE
This literature review was to explain the diagnosis and the assessment of the quality of life in
tinnitus patients.
DISCUSSION
Tinnitus
Tinnitus is a common complaint among people and those who experienced bothersome tinnitus can
complain of several related problems (Emely, et al., 2018). Without an environmentally sound source,
tinnitus becomes an unwanted auditory perception disease (Yang & Byun, 2016). Tinnitus’ symptoms
were head or ear noise which occurs for 5 minutes and happens more than once a week (Henry et al.,
2015). The name of tinnitus originated from ‘tinnire’ (Latin Word), which means ‘to ring’. Even
though tinnitus regularly manifests as a ringing, the handicap encompasses any phantom percept and
probably expressed as buzzing, roaring, whistling, hissing, or various combinations of these
descriptions (Chari & Limb, 2018). There were two classifications of tinnitus which are objective or
subjective. A real sound coming from outside the inner ear is called objective tinnitus, which is
audible not only for the patient but also for the physician who examines it. However, subjective
tinnitus is only heard by the patient and is knows as a common symptom (Atik, 2014).
The complicated mechanism of pathophysiology is poorly understood. Tinnitus can also
additionally originate from any place alongside the auditory pathway which starts from the outside ear
going to the auditory cortex (Chari & Limb, 2018). In most cases, it occurs from the effect of initial
cochlear lesions along with hearing loss suddenly, noise trauma, presbycusis, or ototoxic drug
administration. Resulting in abnormal neuronal activity in central auditory pathways, these lesions
were determined as tinnitus (Langguth, et al., 2013). Most tinnitus patients are less severely affected.
However, some patients experience phycological conditions, such as anxiety, depression, and extreme
life changes (Chari and Limb, 2018). Some patients also have often experienced difficulty when
falling asleep, depression, annoyance, and confusion (Yang & Byun, 2016). Tinnitus combined with
severe anxiety or depression requires proper identification and intervention to prevent the incident of
suicide; as it has been reported that tinnitus patients with a comorbid psychiatric illness can commit
suicide (Bhatt, et al 2017; Chari & Limb, 2018).
Diagnostic evaluation of tinnitus
To arrange the diagnosis, a series of diagnostic procedures are performed that will be examined by
physicians. It will start with the anamnesis, physical examination (otoscopy, auscultations), audiology
evaluation (audiometry, tinnitus matching, loudness discomfort level, tympanometry), assessment of
tinnitus psychoacoustic and psychometric using questionnaire for assessing the patient’s quality of life
(Figure 1).
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Figure 1. Diagnostic and therapeutic algorithm (Langguth, et al., 2011)

Tinnitus history
Patient anamnesis consists of onset, tinnitus location, pattern, characteristics, and related signs
and other symptoms, including loss of hearing, vertigo, hyperacusis, preceding tinnitus testing,
illnesses and medications (Yang & Byun, 2016). Several physicians have studied the localization of
tinnitus, and expected in each ear or centrally within the head in roughly half of the patients. This
symptom highly likely occurs left-side rather than right-side. The reason for this is still unknown and
asymmetric hearing loss cannot explain this phenomenon. Possible risk factors have been suggested
from the experiences of obesity, smoking, alcohol, preceding head injuries, the record of arthritis, and
hypertension (Baguley, McFerran & Hall, 2013). To assess tinnitus severity through screening tools
or questionnaires was the way to determine basic diagnostic for gaining an in-depth case history
(Langguth, et al., 2011). The severity of tinnitus can be assessed using the chart in Figure 2. If there is
annoying tinnitus, a major negative impact on daily life, and the patient cannot do housework and take
care of the family, then the patient has a grade 4 severity.

Figure 2. Algorithm quality of life assessment in Tinnitus patients.
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Physical examination
A physical examination was used to differentiate whether it is objective tinnitus or subjective
tinnitus. An etiologic examination was completed to affirm the infectious presence of impacted
cerumen, through inspecting the outside auditory canal and the tympanic membrane. Auscultation
over the periauricular vicinity was to decide the pulsatile vascular beginning of objective tinnitus.
Meanwhile, a tuning fork test can be delivered to assess sensorineural or conductive hearing loss at a
few levels in the Weber and Rinne tests (Langguth et al., 2013).
Objective tinnitus manifests as hearing a sound that is from outside the ear, in which the use of a
stethoscope or ear canal microphone can discover it. The synchronous pulse using the auscultation of
the neck or head location in a quiet environment may be an affirmation of objective tinnitus (Atik,
2014). The techniques to differentiate between arterial and venous tinnitus were essential. Vascular
stenosis, aneurysm, anatomical editions of arteries are consultant of arteries principal causes. In
addition, intracranial hypertension, venous malformation, or anatomical variant is venous principal
causes. Therefore, extra diagnostic imaging, including brain computed tomography (CT) or magnetic
resonance imaging (MRI) must be executed whilst an affected person is suspected of getting objective
tinnitus. Magnetic resonance angiography (MRA) is beneficial for imaging arteries that deliver to the
brain. For comparing the veins and sinuses, CT angiography additionally may be beneficial.
Audiologic evaluation
Audiologic assessment can help to decide the characteristics of the patient’s tinnitus and lesion
location. This assessment includes simple audiometric tests, which includes natural tone audiometry,
speech audiometry, tympanometry, electrocochleography (ECoG), electronystagmography (ENG),
auditory brainstem response (ABR), acoustic reflex, decay exam and tinnitogram. The feature of
critiques was to assist in distinguishing between sensory and conduction hearing to lose and to
discover the retro-cochlear origin (Yang & Byun, 2016). To measure individual thresholds, an
audiometer was used with pure tones of 125, 250, 500, 1,000, 2,000, 3,000, 4,000, 6,000, and 8,000
Hz frequencies more than twice. The condition was diagnosed as hearing loss of any threshold for the
respective frequencies was found above 26 dB (Ryu, et al., 2011). The acoustic reflexes and rot
examination at the same time as the ABR show whether a lesion is on the 8th nerve or not.
Electronystagmography may even pick out problems together with Meniere’s sickness or secondary
endolymphatic hydrops. Tinnitogram (psychoacoustical measurements) is a test for locating the pitch
and loudness levels of the nearest sound to sounds that sufferers with tinnitus feel (Bankstahl &
Go¨rtelmeyer, 2013). This test was accomplished through the usage of audiometry as follows: (1)
right frequency of tinnitus changed into recognized by frequency matching, (2) the edge frequency of
tinnitus changed into assessing through length matching (Lee, et al., 2017). Pure tone and
narrowband noise were used based on the range of loudness and frequency. As pure tone, there were
11 kinds of frequencies: 125, 250, 500, 750, 1,000, 1,500, 2,000, 3,000, 4,000, 6,000, and 8,000 Hz
(Ryu, et al., 2011).
Psychoacoustic measurements are permitted a tester to pick out and measure subjective tinnitus.
Psychoacoustical scores consist of 4 parts which are based on pitch-healthy, loudness-healthy,
residual inhibition and masking. The intention is to measure tinnitus with the aid of using viable
frequencies in the medium term. The pitch matching system was mostly an-opportunity compelled
choice. The patient will hear tones and has to pick out the closest tone to what they hear (tinnitus).
About 2/3rd of the patients complain about their tinnitus ,which other than pure tones, so it makes the
evaluation difficult (Ryu, et al., 2011).
The objective of the loudness-match test was to detect the intention of the sound. This test can value
tinnitus in terms of decibels (dB) (Yang & Byun, 2016). The loudness of tinnitus ranged from 0 to
110 dB, which is adjustable at intervals of 1 dB (Ryu, et al., 2011). Matching sounds begin at a degree
threshold and grow in depth till the affected person expresses a synchronization. They take a look at
the frequency of its miles similar to pitch matching (Yang & Byun, 2016). The loudness stability has
confusions in keeping with analysis because there are numerous patients’ times complaining
approximately louder tinnitus than the actual sound, which may be represented as a ‘loudness
recruitment phenomenon (Ryu, et al., 2011). The residual inhibition test is used for determining
whether the tinnitus masking would be an applicable management course. The test is defined as the
suppression of tinnitus during masking. Clinicians should use a tinnitus frequency at 10 dB above the
loudness match for one minute. The post-making effect is divided into 4 categories: 1) Positive: whole
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absence for more than one minute, 2) Positive-partial: reduced stage of tinnitus for extra than one
minute, 3) No extrude in tinnitus, and 4) Rebound: louder after covering.
Quality of life assessment
World Health Organization (WHO) has reviewed how an individual’s well-being can be affected by
tinnitus. The schema from WHO used to classify the features impaired by tinnitus is grouped into 4:
(1) mind and emotions, (2) hearing, (3) sleep, and (4) concentration. Several secondary activities of
patients can be impacted if the primary functions are infected by tinnitus. Thus, it is highly likely
broadly to impair quality of life (Cima, et al., 2011; Tunkel, et al., 2014). The questionnaire for
measuring tinnitus was aimed at assessing the influence of tinnitus on a patient’s life (Yang & Byun,
2016). Since tinnitus is often connected with complicated psychological disorders, most
questionnaires are concerned with emotions and the challenging thoughts that patients experience
(Tunkel, et al., 2014). Several tinnitus questionnaires have been arranged to determine the level and
type of abnormalities (Figure 3). The common use of questionnaires was Tinnitus Handicap Inventory
(THI), Tinnitus and Hearing Survey (THS), and Tinnitus Functional Index (TFI).

Figure 3. Self-report Tinnitus Questionnaires
Tinnitus Handicap Inventory (THI)
One of the most frequently used tests is the THI which developed by Newman, et al, (1996). The
goal was to measure useful and psychosocial results of tinnitus and its effect on everyday life. There
were 25 questions along with the evaluation of useful limitations (useful subscale) because of
emotional attitudes (emotional subscale) closer to tinnitus, and catastrophic thoughts (catastrophic
subscale) that specialize in tinnitus. The THI was consisting of 25 items, each item included with 3
response options ‘yes’ (4 points), sometimes (2 points), and no (0 points) (Zeman, et al., 2011).
Functional, emotional, and catastrophic reactions to tinnitus were the components of the questions. An
index of the severity of tinnitus was to value the global score, with a grade between 0 and 100, from a
severity symptom score ranging from mild to severe (Zeman, et al., 2011). The severity of the THI
was scored four degrees: 0 to 16 for no handicap; 18 to 36 for mild handicap; 38 to 56 for moderate
handicap; 58 to 76 for severe handicap; 78 to 100 for catastrophic handicap (Salviati et al., 2012).
As a questionnaire for quantifying tinnitus severity, the THI might be the most considerable verified
questionnaire (Salviati, et al., 2012). Apart from its original English version (Figure 4), it has been
translated into Danish, Spanish, Korean, Portuguese, German, Italian, and Chinese and published
(Zeman, et al., 2011).
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Figure 4. Tinnitus Handicap Inventory (Newman, et al., 1996).
In 2015, this questionnaire was also adapted into Indonesian (Figure 5). The adapted Indonesian
model is a psychometric tool of the quality of life of tinnitus sufferers which is legitimate and
dependable in line with the transcultural validation ideas with the aid of using WHO.

Figure 5. The final Indonesian version of adapted and revised THI “Tinnitus: sound in the ear
(buzzing/ringing.roaring/hissing/howling/thundering)”
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Tinnitus and Hearing Survey (THS)
Tinnitus and Hearing Survey developed by Henry et al. (2010) is a simple screening tool to
determine how much of a patient's complaint about tinnitus is due to hearing loss and how much is
specifically due to tinnitus. The THS conceptual design contained two short lists of elements: (a)
Commonly tinnitus problems that are not confused with hearing problems and (b) Commonly hearing
problems that are not confused with tinnitus complaints. Since sound tolerance problems
(hyperacusis) are often reported by patients with tinnitus, two items have been added to the THS to
find for tone tolerance problems (Henry et al., 2015). THS consists of 10 items (4 items related to
tinnitus problems; 4 items on common hearing problems; and 2 items on questions concerning sound
tolerance). The structure is divided into three sections/subscales (A, B, C, see Figure 4).
Section A included 4 objects that cope with common tinnitus problems, together with issues of
sleeping, concentrating, relaxing, and focusing interest away from the tinnitus. Section B carries 4
objects that cope with hearing in a background of noise and understanding speech from TV/movies,
smooth voices, and group conversations. Section C, which incorporates objects, was designed because
of an extreme sound tolerance problem. Responses for sections A and B can range from zero (now no
longer a problem) to 4 (a very huge problem). Consequently, the overall rating for every segment can
vary from zero to 16. THS is a short questionnaire specifically designed to help patients and clinicians
determine how much of a patient's reported problem is due to tinnitus and how much is due to hearing
problems. THS implementation takes about 5 minutes on average. The results of the THS
questionnaire may reveal the most predominant complaints of tinnitus or hearing loss. (Henry, et al.,
2015).

Figure 6. Tinnitus and Hearing Survey (Henry, et al., 2015).
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Tinnitus Functional Index (TFI)
A diagnostic tool for assessing the tinnitus functional impact based on quantity is the TFI which has
been optimized (Fackrell, et al., 2017). Tinnitus Functional Index consists of 25 items, first developed
by Meikle et al. in 2012. The final TFI is divided into eight subscales which are Intrusive, Sense of
Control, Cognitive, Sleep, Auditory, Relaxation, Quality of Life, and Emotional. Three items are for
identifying seven of the subscales and four items are for identifying the quality of life subscale
(Meikle, et al., 2012; Conrad, et al., 2015).
For evaluation, patients’ responses will be valued on a 10-point scale, which is an overall score
ranging from 0-100. The global score indicates the total scores, which are divided into 2.5 to give a
global score out of 100. Higher scores indicate a greater impact on daily functions. Due to the TFI
development, several questions have been translated into English and other languages (Fackrell, et al.,
2017). To suit the two standard pages, the 25 items of the final version of the questionnaire were
reformatted (Figure 7).

Figure 7. The Final version of the TFI questionnaire.

Tinnitus Primary Function Questionnaire (TPFQ)
New questionnaire for specifically evaluating the ways tinnitus affect a person’s life has been
developed by Tyler, et al., (2014). In 2003, the previous version of TPFQ was developed according to
the earliest version. This version uses a 0-100 scale to value the questions which are asked the
subjects; 0 indicated strongly disagree and 100 indicated agreement.
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Figure 8. Iowa Tinnitus Primary Function Questionnaire (12-item) (Tyler, et al., 2014).
The TPFQ consists of four subscales, including concentration, emotions, hearing, and sleep. Scores
from each subscale are added up, then divided by 4 to get a total score. There are two versions of the
TPFQ questionnaire: 12 items (Figure 8) and 20 items (Figure 9) versions (Tyler, et al., 2014)

Figure 9. Iowa Tinnitus Primary Function Questionnaire (20-Item Version)
CONCLUSION
As a common medical condition, tinnitus is a condition when the patients’ exposure to unwanted
noise can only be heard by the patient (subjective) or can be heard by the examiner (objective). The
diagnostic procedures started from taking the history of the disorder, physical examination, audiology
evaluation (pure tone audiometry, speech audiometry, tympanometry, electrocochleography,
electronystagmo-graphy, auditory brainstem response, acoustic reflex, decay examination and
tinnitogram). Quality of life evaluation in tinnitus patients is carried out using questionnaires. The
common use of questionnaires included Tinnitus Handicap Inventory (THI), Tinnitus and Hearing
Survey (THS), and Tinnitus Functional Index (TFI), and the recent use of the Tinnitus Primary
Function Questionnaire (TPFQ). THI has been adapted into Indonesian and has been validated by
WHO so that it is often used in Indonesia to assess the quality of life of tinnitus patients. Diagnosis
and quality of life assessment in tinnitus patients are important to determine the appropriate therapy.
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