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Tinnitus and tinnitus
disorder: Theoretical
and operational definitions
(an international
multidisciplinary proposal)
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Abstract
As for hypertension, chronic pain, epilepsy and other disorders with particular symptoms, a

commonly accepted and unambiguous definition provides a common ground for researchers

and clinicians to study and treat the problem. The WHO’s ICD11 definition only mentions

tinnitus as a nonspecific symptom of a hearing disorder, but not as a clinical entity in its

own right, and the American Psychiatric Association’s DSM-V doesn’t mention tinnitus at all.

Here we propose that the tinnitus without and with associated suffering should be differen-

tiated by distinct terms: “Tinnitus” for the former and “Tinnitus Disorder” for the latter. The

proposed definition then becomes “Tinnitus is the conscious awareness of a tonal or composite
noise for which there is no identifiable corresponding external acoustic source, which be-

comes Tinnitus Disorder “when associated with emotional distress, cognitive dysfunction,
and/or autonomic arousal, leading to behavioural changes and functional disability.”. In other
words “Tinnitus” describes the auditory or sensory component, whereas “Tinnitus Disorder”

reflects the auditory component and the associated suffering. Whereas acute tinnitus may be a

symptom secondary to a trauma or disease, chronic tinnitus may be considered a primary

disorder in its own right.

If adopted, this will advance the recognition of tinnitus disorder as a primary health con-

dition in its own right. The capacity to measure the incidence, prevalence, and impact will help

in identification of human, financial, and educational needs required to address acute tinnitus

as a symptom but chronic tinnitus as a disorder.

Keywords
Tinnitus, Phantom, Sound, Definition, Affective, Pain, Operational, Theoretical

1 Introduction
Tinnitus is a clinical symptom associated with changes in auditory and other brain

systems with a similar prevalence in different geographical regions: estimates for the

general adult population indicate that prevalence of any current tinnitus ranges from

11.9% to 30.3% (McCormack et al., 2016). Other data provide an estimate about the

prevalence of stressful tinnitus (Davis andElRafaie, 2000). In that study the prevalence

of tinnitus was 10.1%, of which 0.5% were very severely distressed, 1% severely dis-

tressed and 5% experienced at least “moderate” distress (Davis and El Rafaie, 2000).

An indispensable precondition for both clinical and scientific research is a clear and

commonly accepted definition of a clinical term. Moreover, such a definition is essen-

tial for correct placement of a disorder within the existing classification systems such

as the International Classification of Disorders (ICD) or the Diagnostic and Statistical

Manual ofMental Disorders (DSM). A commonly accepted definition is a requirement

for epidemiological research, for estimation of the global health and economic cost of

tinnitus, as well as for health insurances and health care regulators. The recent shift

toward web-based research, accelerated by the COVID19 pandemic, also sets a wider

context for considering the development of a standardized definition.
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The current lack of a commonly accepted definition of tinnitus is problematic for

the purposes of population and web-based surveys (e.g., Biswas et al., 2019; Simoes

et al., 2019), and the lack of commonly accepted clinical criteria is problematic for

the purpose of identifying patient groups.

Moreover, existing definitions of tinnitus do not differentiate between people who

experience tinnitus and those who experience tinnitus together with tinnitus-associated

emotional distress, cognitive dysfunction, autonomic arousal and functional disability.

For the purpose of clinical research, the degree of suffering is most relevant, but

there are no commonly accepted clinical diagnostic criteria for quantifying tinnitus-

related suffering and the functional disability associated with that suffering. In

chronic pain, which is commonly considered the somatosensory analogue of chronic

tinnitus (De Ridder et al., 2007, 2011a; De Ridder and Moller, 2011; De Ridder and

Van de Heyning, 2007; Llinas et al., 1999; Moller, 1997, 2000, 2007a; Rauschecker

et al., 2015; Tonndorf, 1987; Vanneste et al., 2018a, 2019) it has been shown that the

perceived disability of the pain is only weakly correlated with pain intensity (Doualla

et al., 2019; Garbi Mde et al., 2014), but strongly with catastrophic misinterpretations

of pain (Kovacs et al., 2011; Severeijns et al., 2001), which determine the pain-

related suffering (Wade et al., 2011). In the tinnitus field, it has also been shown that

the quality of life is predicted by tinnitus catastrophizing and tinnitus-related fear,

rather than the psychophysical measures of tinnitus (Cima et al., 2011).

Several efforts have been made over the last decades to quantify the severity of

tinnitus by assessing the tinnitus-related emotional distress and handicap level, either

by self-report questionnaires or by structured interviews (Andersson et al., 1999;

Douek, 1981; McCombe et al., 2001). In spite of these efforts, a commonly accepted

definition for tinnitus and its varying degree of emotional distress, cognitive

dysfunction, autonomic arousal and functional disability is still lacking, and no

diagnostic criteria have been established for the different forms of tinnitus.

Therefore, the Tinnitus Research Initiative (TRI), a non-profit organization sup-

porting scientific and clinical research with a special focus on a collaborative multi-

disciplinary and international approach (TRI, 2020) has taken the lead in initiating a

continuing process of defining tinnitus and its associated clinical signs and symp-

toms. The start of this ongoing endeavor involves a proposal for tinnitus, endorsed

by an international multidisciplinary group of tinnitus experts.

2 Current situation: Commonly used definitions,
characteristics and diagnostic classification
Multiple definitions of tinnitus have been published, from “ringing or buzzing in the
ears” (Oxford Dictionary), to “the conscious experience of a sound that originates in
the head of its owner” (McFadden, 1982) or “the conscious perception of an auditory
sensation in the absence of a corresponding external stimulus” (Baguley et al., 2013;
Elgoyhen et al., 2015; Langguth et al., 2013; Moller, 2007b). These are combined in

the ICD11 definition. In ICD 11, under MC41 tinnitus is described as “A nonspecific

52 Commonly used definitions, characteristics and diagnostic
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symptom of hearing disorder characterized by the sensation of buzzing, ringing,
clicking, pulsations, and other noises in the ear in the absence of appropriate cor-
responding external stimuli and in the absence of what the examiner can hear with a
stethoscope” (ICD11, 2019). None of these definitions is more commonly used than

another. “Ringing in the ears” is clearly too simplistic—and frequently people per-

ceive the origin of the phantom sound not in the ears, but in the head or even outside

the head. Furthermore, tinnitus is not always described as “ringing” but also as a his-

sing sound, or cricket-like sound and many more descriptions. Some definitions are

more comprehensive descriptors of tinnitus, but are unhelpful because they include

musical hallucinosis (Vanneste et al., 2013) or auditory hallucinations, (e.g., the per-

ception of voices in schizophrenia) and do not differentiate between etiologically

different types of tinnitus, namely subjective and objective tinnitus. The term

“objective tinnitus” (or its synonym “somatosound”) is used to describe sounds that

are generated by a sound source in the body, for example, by muscle contractions or

blood flow.

Similarly, the existing definitions do not distinguish between people who are par-

ticularly sensitive to sound, e.g., people who perceive low-frequency noise which is

present (in the environment) but not perceived by others (Frosch, 2016), and those

who perceive a low-frequency phantom sound, i.e., a sound which is not present in

the environment.

As with pain, tinnitus consists not only of a sensory component, often expressed

as tinnitus loudness and frequency or pitch, but also an affective component, reflect-

ing its unpleasantness (De Ridder et al., 2011a) and its related distress (De Ridder

et al., 2011b). Tinnitus associated distress involves an autonomic component (van

der Loo et al., 2011), and should be differentiated from mood changes, with different

neural correlates (Joos et al., 2012). Similarly to pain, suffering is the result from a

dysfunctional cognitive, emotional and autonomic response (Craig, 2003; Wade and

Hart, 2002; Wade et al., 2011). For example, this could include depression, and anx-

iety, as well as sleep disturbances, concentration, attention, and memory problems

(Baguley et al., 2013; Langguth, 2011). These complaints can lead to behavioral

changes and functional disability, even though not everybody with tinnitus suffers

from it. In order to quantify the impact of tinnitus on quality of life, several self-

report questionnaires have been developed and validated. These are used to stratify

tinnitus patients according to the severity of their perceived tinnitus and also as

outcome measurement for clinical trials (Langguth et al., 2007).

Tinnitus is not only heterogeneous with respect to its clinical comorbidities. The

pathophysiology of tinnitus can be heterogeneous as well, as tinnitus can be a sec-

ondary symptom of specific pathologies, such as Meniere’s disease, otosclerosis or

vestibular schwannoma. The majority of patients presenting with tinnitus have

hearing loss measurable with conventional pure tone audiometry (Langguth et al.,

2017; Moller, 2007b; Norena et al., 2002). And even in tinnitus patients with normal

standard pure tone audiometry there may be some form of hearing loss (Barnea et al.,

1990; Frosch, 2016; Stouffer andTyler, 1990;Vanneste et al., 2013;Weisz et al., 2006).
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Withmore sophisticated investigations cochlear dysfunction canbedetectedeven in the

presence of a normal audiogram. These include high frequency audiometry (Barnea

et al., 1990; Hallmo et al., 1995; Vielsmeier et al., 2015), distortion product otoacoustic

emissions (DPOAE) (Dadoo et al., 2019), threshold equalizing in noise (TEN) testing

(Weisz et al., 2006) or auditory evoked potentials (Schaette and McAlpine, 2011). Re-

cently the term “hidden hearing loss” has been introduced to describe auditory symp-

toms such as tinnitus or poor speech discrimination in combination with a normal

pure tone audiometry, a pattern that could be related to cochlear synaptopathy, as shown

in animal studies (Barbee et al., 2018). If no specific etiology is identified, the tinnitus is

sometimes also called tinnitus “e causa ignota” or “idiopathic” tinnitus.

Finally, tinnitus is not very well represented in current classification systems. The

abovementioned ICD11 definition focuses exclusively on the auditory component of

tinnitus. Also the ICD 11 criterion “…in the absence of what the examiner can hear
with a stethoscope” is problematic as not all cases of pulsatile tinnitus, tensor

tympani and stapedius myoclonus can be detected by a stethoscope. In DSM versions

IV and V, tinnitus is not yet represented at all.

2.1 Why is there no consensus definition?
To date, there is neither a standardized theoretical nor operational definition of tin-

nitus. Theoretical definitions define a term in a scientific discipline, functioning as a

proposal to see a phenomenon in a certain way (Wikipedia, 2020a). A theoretical

definition is derived from a theory that includes causal predictions, and that can

change, based on new evidence (Wikipedia, 2020a). An operational definition on

the other hand describes in a pragmatic way what is meant by a certain term, such

that the term is concrete, unambiguous, and measurable during clinical diagnosis and

treatment. Operational definitions can also change with new insights.

Different reasons may account for the absence of a theoretical definition for

tinnitus: first, there is no generally accepted pathophysiological model of tinnitus;

second, there are different forms of tinnitus, and third, tinnitus is studied by many

different scientific disciplines, each with their own theoretical framework. As is

the case in pain science, the science of tinnitus is an extremely multidisciplinary

field, with researchers and clinicians from various specializations, including audiol-

ogists, psychologists, ENT specialists, neurologists, psychiatrists, psychosomatic

specialists, neurosurgeons, pharmacologists, neuroradiologists, basic and computa-

tional neuroscientists and many more. Although multidisciplinarity is an obvious

strength, it also makes the process of reaching consensus of what tinnitus is and

how it should be defined challenging.

The current paper can best be considered a starting point of an ongoing reflections

and exchange of ideas, which ultimately could lead to a generally accepted definition

of tinnitus. In this context, we accept that not all authors agree with every aspect of

the proposed definitions as presented in Boxes 1 and 2.
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2.2 The sensory and affective dimensions of tinnitus
The proposed approach to differentiate between the sensory component and the as-

sociated symptoms is not new. Several decades ago, influential researchers already

proposed a differentiation between tinnitus and the psychological reactions to the

tinnitus (Jastreboff, 1990; Tyler et al., 1992). Neuroimaging research in the last de-

cades enabled to differentiate between the neuronal signatures of the tinnitus percept

and the associated affective aspects. The latter could be assigned to the activity or

BOX 1 Proposal for the definition of tinnitus and tinnitus disorder
Tinnitus is the conscious awareness of a tonal or composite noise for which there is no identifiable

corresponding external sound source.

Tinnitus Disorder is the conscious awareness of a tonal or composite noise for which there is no

identifiable corresponding external sound source, associated with emotional and/or cognitive

dysfunction, and/or autonomic arousal, leading to behavioral changes and functional disability.

As a proposal for ICD coding this can be phrased in one sentence:

Tinnitus is the conscious awareness of a tonal or composite noise for which there is no identifiable

corresponding external acoustic source, which becomes Tinnitus Disorder when associated with

emotional distress, cognitive dysfunction, and/or autonomic arousal, leading to behavioral changes
and functional disability.

Minimum time criterion: The tinnitus lasts for minimum 5min per day and occurs on the majority

of days.

Acute tinnitus: tinnitus with a duration of less than 3 months.

Chronic tinnitus: tinnitus with a duration of at least 3 months.

BOX 2 Hypothetical pragmatic definition aligning with DSM diagnostic
criteria for pain disorder
According to the criteria for somatic symptom disorder specified as “with predominant tinnitus”

A. Tinnitus that is distressing or results in significant disruption of daily life.

B. Excessive thoughts, feelings, or behaviors related to tinnitus or associated health concerns as

manifested by at least one of the following:

a. disproportionate and persistent thoughts about the seriousness of one’s tinnitus,

b. persistently high level of anxiety about tinnitus.

c. excessive time and energy devoted to tinnitus.

C. Although the tinnitus sound may not be continuously present, the state of being symptomatic is

persistent (typically more than 3 months).
Persistent: A persistent course is characterized by severe symptoms, marked impairment, and long

duration (more than 3 months).

Mild: Only one of the symptoms specified in Criterion B is fulfilled.

Moderate: Two symptoms specified in Criterion B are fulfilled.

Severe: Two or more of the symptoms specified in Criterion B are fulfilled, plus there are multiple

somatic complaints (or one very severe somatic symptom).
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connectivity between brain regions often subsumed as the “limbic system,” consisting

of medial prefrontal and anterior cingulate cortex, and subcortical regions such as the

ventral striatum, amygdala and hippocampus (Elgoyhen et al., 2015).Whether activity

in limbic brain regions is a consequence of (“reaction to”) the tinnitus sound or is one

of the causes of tinnitus disorder, especially of its emotional sequelae/distress (similar

to depression), or both, is still a matter of debate (Rauschecker et al., 2010). Even

though there may be disagreement about some of the details of suggested models, such

as the frontostriatal gating model, there is consensus about the fact that tinnitus disor-

ders involve brain regions outside the auditory system. Reaching agreement about the

participation of these structures and the nature of their interactions with the auditory

system should be a major goal of future research on tinnitus.

A standardized set of questions for population based research on tinnitus has only

very recently been developed (Biswas et al., 2019). For grading of tinnitus severity a

large variety of different questionnaires were developed and are in use (Hall et al.,

2016). Even if there is a relative high cross-correlation between the scores of these

questionnaires, there is no commonly accepted definition for a diagnostic classifica-

tion of tinnitus severity. The same holds true for outcome measures for the assess-

ment of the efficacy of specific therapeutic interventions, even though some steps

have been taken including a Delphi consensus method in order to come to a consen-

sus among key stakeholders (Hall et al., 2018, 2019; Langguth et al., 2007; Michiels

et al., 2018).

Perceptual aspects of tinnitus are either assessed by asking the patient or by

matching tinnitus loudness and tinnitus pitch to external tones. Currently there exists

no established objective behavioral and/or neural correlate. Such a marker would be

highly desirable for defining or diagnosing the presence of tinnitus or for validating

clinical measures. Currently there are some preliminary studies that provide an ori-

entation, which clinical assessment instruments might be successful candidates. As

an example, there are no neural correlates of the tinnitus loudness match, but there do

exist neural correlates of subjectively perceived loudness as expressed on a visual

analogue or numeric rating scale (De Ridder et al., 2015a). This fits with the finding

that loudness measurement with visual analogue or numeric rating scales have much

better test-retest reliability and construct validity than loudness match data (Hall

et al., 2017).

3 Requirements for a definition of tinnitus
Ideally, a theoretical definition matches with the current knowledge of pathophysi-

ology, and considers that tinnitus is a heterogeneous condition with respect to its per-

ceptual characteristics, its etiological factors, and its comorbidities. Specific auditory

phantom perceptions such as verbal hallucinations or musical hallucinosis should be

differentiated from tinnitus, as well as the various forms of objective tinnitus and

specific tinnitus subtypes with specific etiologic factors.

93 Requirements for a definition of tinnitus



Moreover, the definition also considers the time course of tinnitus and tinnitus

disorder. First, there should be a minimal duration and a minimal frequency of oc-

currence, and exclude phenomena such as spontaneous brief tinnitus, which is a

short-lasting phantom perception that occurs from time to time, is unilateral in most

cases and resolves spontaneously (Oron et al., 2011). In some epidemiological stud-

ies a minimum duration of 5min has been used for defining tinnitus (Davis, 1989;

McCormack et al., 2016), and it should be present most days. This is reminiscent

of the recent definitions of epilepsy and hypertension. Epilepsy is defined and thus

diagnosed by more than 2 unprovoked seizures occurring more than 24h apart

(Fisher et al., 2014) and hypertension is defined as repeated measurements of high

blood pressure (>140/90mmHg) (Bergler-Klein, 2019).

Second, even if the mechanisms involved in the transition from acute to chronic

tinnitus are still incompletely understood, there are good reasons to differentiate be-

tween acute and chronic tinnitus. Although there is also no clinical criterion that

would determine that an individual’s tinnitus has become chronic, there is some

evidence that the mechanisms responsible for the generation of tinnitus and those

involved in the maintenance of tinnitus, are not identical. One would also expect that

there are therapeutic interventions, which are only effective in the acute stage and not

in the chronic state, or vice versa. In the pain literature, 3 months duration separate

between acute and chronic pain, as defined by the International Association for the

Study of Pain (IASP) and the ICD11 (Treede et al., 2015). It may be reasonable to

adopt 3 months as the criterion for chronic tinnitus.

Third, the experience of tinnitus sound is not the same as the experience of tin-

nitus sound with associated suffering. Many people experience tinnitus, but about

80% of them are not suffering from it; others are severely impaired by their tinnitus

(Axelsson and Ringdahl, 1989). Neuroimaging has revealed that these two groups

differ in their brain activity and brain connectivity pattern (Hullfish et al., 2018;

Maudoux et al., 2012; Mohan et al., 2018a,b; Schecklmann et al., 2013; Ueyama

et al., 2013; Vanneste and De Ridder, 2015; Vanneste et al., 2018b). Thus it seems

not appropriate to subsume these two groups in the same diagnostic category.

Fourth, a definition that holds practical applications, allows with a reasonable

effort to determine who has tinnitus and tinnitus disorder respectively and who does

not. If this were possible by self-report, it would facilitate population based inves-

tigations and online surveys.

Fifth, the definition should be accepted and supported by different specialists

from diverse fields such as basic neuroscience, audiology, otology, neuro-otology,

epidemiology, neurology, neurosurgery, neurophysiology, psychiatry and psychol-

ogy, who all approach tinnitus from a slightly different angle.

Sixth, a definition should use terminology that is understood by the general

population. This is necessary for the communication with patients, relatives, all

the different health care providers, policy makers, communities and international or-

ganizations and stakeholders.

Finally, a theoretical definition is not absolute and may be modified or revised in

the future, once the symptom is better understood, and should thus not be a constraint

for future research and treatment developments.
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3.1 Tinnitus: Symptom or disorder
A stimulus produces an effect on the different sensory receptors, inducing sensation

(De Ridder et al., 2011a). Perception in the setting of tinnitus has been defined as the

act of interpreting and organizing a sensory stimulus to produce a meaningful expe-

rience of the world and of oneself (De Ridder et al., 2011a). Furthermore, sensation

and perception can be conscious or unconscious (Dehaene et al., 1998). Unconscious

perception means that one responds to a stimulus even though one is not consciously

aware of the stimulus, for example, in priming (Dehaene et al., 1998). Consciousness

is a multifaceted concept that has two major components: awareness of environment

and of self (i.e., the content of consciousness) and wakefulness (i.e., the level of con-

sciousness) (Laureys, 2005; Norrsell, 1986). For tinnitus to be heard by a person,

both wakefulness and awareness are required.

A first step in defining tinnitus relates to the acknowledgement that all individ-

uals with tinnitus are consciously aware of a sound that (even if transient) has no

acoustic source, i.e., for which there is no identifiable corresponding sound source

externally or from inside one’s body. The sound sensation of tinnitus can be tonal

or noise-like, it can have a pattern, e.g., resemble the sounds of crickets or cicadas,

but it has no specific meaning cognitively. This is in contrast to other auditory phan-

tom percepts such as musical hallucinosis (Vanneste et al., 2013) and verbal

hallucinations. These should best be excluded from the definition of tinnitus, even

if transitions between tinnitus, musical and verbal hallucinations are described in

the literature (Marneros et al., 1997).

Whereas musical hallucinosis is usually encountered in people with severe hear-

ing loss, verbal hallucinations are typical for psychosis, as encountered in schizo-

phrenia (Griffiths, 2000; Vanneste et al., 2013). Thus, a preliminary definition

could be that “tinnitus is the conscious awareness of a constant or intermittent sound
that has no intrinsic meaning and for which there is no identifiable corresponding
external sound source.” As such, tinnitus is a sign of dysfunctional auditory sensa-

tion and perception. Yet, analogous to chronic pain, tinnitus may have a suffering

component, and then it can be defined as a disorder.

A disorder is a functional abnormality or disturbance (Wikipedia, 2020b). The

term disorder is often considered more value-neutral and less stigmatizing than

the terms disease or illness (Wikipedia, 2020b). In mental health, the term mental

disorder is used as a way of acknowledging the complex interaction of biological,

social, and psychological factors in psychiatric conditions (Wikipedia, 2020b). In

other words, tinnitus disorder is the auditory component of tinnitus in combination

with its associated affective component. Affect has been defined as the manner in

which emotional events influence behavior and subjective feelings, often operatio-

nalized in terms of valence and arousal (Kragel and LaBar, 2016). Thus, affect in-

corporates emotion, mood, arousal or distress associated with the phantom sound. All

of the above can either lead to pleasure, i.e., positive affect, or suffering, i.e., negative

affect. Suffering can be defined as an unpleasant experience associated with negative

cognitive, emotional and autonomic impact. Suffering is not an all or nothing prob-

lem, it is better to see this a gradient or a spectrum. If severe and associated with a

113 Requirements for a definition of tinnitus



lack of coping it can lead to psychiatric pathology but not necessarily so. The neg-

ative affective component is especially relevant when the sensation is annoying,

unpredictable and uncontrollable. In chronic disabling tinnitus the negative affect

predominates and thus tinnitus associated suffering. This leads to a definition of tin-

nitus disorder “tinnitus disorder is the conscious awareness of a tonal or composite
noise for which there is no identifiable corresponding external acoustic source, with
associated suffering.”

Suffering is a broad term, which has been well studied in the field of somatic

symptom disorder (SSD), and may thus be extrapolated to the tinnitus domain.

The DSM-5 criteria of SSD (Katz et al., 2015) refer to three main components of

psychological distress associated with the somatic symptom: (1) disproportionate

thoughts, (2) high levels of anxiety or other negative emotions, (3) excessive time

and energy devoted to the symptom including dysfunctional symptom-related behav-

iors (Katz et al., 2015). These reflect cognitive (thoughts), affective or emotional and

autonomic reactions (energy) to the somatic symptom, whether pain, tinnitus or other

somatic symptoms, analogous to the above definition of suffering. In a recently pub-

lished high-quality systematic review of psychosocial correlates of tinnitus distress

all three domains of SSD mentioned above were covered (Trevis et al., 2018).

According to the DSM-5 the severity of the SSD is graded according to the number

of the mentioned symptoms (Mild: Only one of the symptoms specified in Criterion

B is fulfilled; Moderate: Two symptoms specified in Criterion B are fulfilled;

Severe: Two ormore of the symptoms specified in Criterion B are fulfilled, plus there

are multiple somatic complaints (or one very severe somatic symptom)). As this pro-

cedure seems to be rather arbitrary, it is recommended to complement it by using

validated self-report instruments for assessing the individual tinnitus severity. Also

a grading with a simple screening question “How much of a problem is your tinnitus

on a scale between 1 and 5” have been proven valid and useful (Zeman et al., 2014).

3.2 Relevant aspects for the definition and diagnostic classification
of tinnitus
3.2.1 Objective and subjective tinnitus
Even though objective and subjective tinnitus may be unfortunate terms, and since

long abandoned in physical medicine and pain research (Rothstein, 1996), the

definitions should be inclusive of both objective and subjective tinnitus.

Both definitions, Tinnitus and Tinnitus Disorder can indeed be applied to objec-

tive and subjective tinnitus. It suffices that “external” in the definition actually means

“external to the body,” and as such “tinnitus is the conscious awareness of a constant

or intermittent sound that has no intrinsic meaning and for which there is no iden-

tifiable corresponding external (to the body) sound source.” Objective tinnitus is then

described as tinnitus that can be attributed to an internal sound source, whereas sub-

jective tinnitus is tinnitus with no reference to an internal sound source. As somato-

sounds, which lead to objective tinnitus, are generated within the body by muscular

contraction or vascular bruits, this entity is included by the definition. In the same
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way, pulsatile tinnitus is captured by this definition. Yet, it should be evident that

mechanistically, somatosounds are not phantom-sound-like percepts: somatosounds

are sounds mechanically produced by the body, in contrast to subjective tinnitus,

where there is neither an external nor an internal sound source. The pathophysiology

is entirely different. In subjective tinnitus there is no corresponding sound source,

whereas in somatosounds there is. From a pathophysiological point of view soma-

tosounds and most forms of pulsatile (excluding somatosensory pulsatile tinnitus

(Levine et al., 2008)) might not fall under the term tinnitus, but from a phenomeno-

logical point of view for the patient and a clinical point of view for the health care

provider they may, as patients seek help for both problems from the same clinicians.

Moreover, in many cases the perceptual characteristics suggest an internal sound

source even if the exact source cannot be identified. An example is pulse-

synchronous tinnitus in which a vascular origin (hypertension, dehiscence, fistula,

tumor, aneurysm, stenosis, etc.) is expected, but is not identifiable by the respective

diagnostic tests. Also in tinnitus with typical characteristics of muscular origin it is

sometimes difficult to differentiate the exact etiology (middle ear muscles palatal

muscles, etc.)

Typically these form of tinnitus are described by additional adjectives, such as

objective, pulsatile or other.

There is some criticism about the terms “subjective tinnitus” and “objective

tinnitus.” The terms are somewhat misleading, as objectively measurable neuronal

correlates of subjective tinnitus are being developed (Liu et al., 2019; Vanneste

et al., 2018a). Moreover the term “subjective tinnitus” might suggest, that the tinnitus

does not really exist, but is imagined by the patient. Alternative terms for “subjective

tinnitus” and “objective tinnitus” could be “primary tinnitus” and “secondary

tinnitus.” Naming and defining a coherent set of terms for subjective/primary and

objective/secondary tinnitus, and incorporating somatosounds, arterial and venous

pulsatile tinnitus may benefit from another group effort, convened by an interdisci-

plinary task force of tinnitus specialists, analogous to the IASP task force.

Similarly to the ICD11 coding of different subtypes of pain, tinnitus subtypes

may be defined. The proposed ICD11 classification for chronic pain differentiates

neuropathic pain of peripheral and central origin. It comprises nine common condi-

tions associated with chronic pain (Scholz et al., 2019; Treede et al., 2019). A similar

approach should be taken for tinnitus.

3.3 Acute and chronic tinnitus
For the differentiation between acute and chronic tinnitus typically a duration of

3–6months is chosen. However, there is no empirical evidence either for these time

points. Also sometimes tinnitus of recent onset (Vanneste et al., 2011; Weise et al.,

2013) and persistent tinnitus (Langguth et al., 2010) is used. Acute tinnitus could be

considered a secondary symptom of an underlying problem, such as traumatic or

non-traumatic hearing loss, metabolic, nutritional, infectious, genetic, autoimmune,

and/or vascular processes. If it becomes chronic, tinnitus may become a primary
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disorder in its own right, analogous to the concept in pain (Treede et al., 2019).

Chronic pain was defined previously as pain that persists past normal healing time,

and hence lacks the acute warning function of physiological nociception (Treede

et al., 2019), but since its release by the WHO in 2018 of ICD11, is now simplified

based on a temporal criterion of 3 months (Scholz et al., 2019; Treede et al., 2015,

2019). It is generally accepted that the mechanisms involved in the development of

tinnitus differ from the mechanisms involved in the maintenance of tinnitus, but the

dynamics of this transition are still largely unclear. Moreover, neuroimaging re-

search suggests that changes occur in brain activity and connectivity gradually with

increasing tinnitus duration (Schecklmann et al., 2013; Schlee et al., 2009; Vanneste

et al., 2011).

In this context also the terms “peripheral tinnitus” and “central tinnitus” are

sometimes used (Eggermont, 2003; Gerken, 1996; Sahley and Nodar, 2001; Risey

et al., 1995). Peripheral tinnitus refers to the auditory perception that results from

aberrant neural activity at the cochlear level and is transmitted through the auditory

pathways (Guitton et al., 2003; Haider et al., 2018; Jastreboff, 1990; Puel and

Guitton, 2007). Central tinnitus refers to the auditory perception that is generated

in auditory brain centers by the aberrant neural activity and is sustained by that ab-

errant neural activity (Eggermont, 2005, 2007; Haider et al., 2018; Kaltenbach, 2006,

2007; Norena, 2011). Despite this distinction, peripheral tinnitus and central tinnitus

are not completely independent: the transition from acute to chronic tinnitus is de-

scribed as the “centralisation” of an initially peripheral tinnitus (Eggermont, 2003).

The same terminology is used in pain, and incorporated in the IASP and ICD11

definitions for pain, in which peripheral and central pain are differentiated

(Scholz et al., 2019; Treede et al., 2019). The question is whether this is relevant

as tinnitus likely can only become consciously perceived by the brain, i.e., by central

involvement (De Ridder et al., 2011a, 2015b; Ortmann et al., 2011; van der Loo et al.,

2009). On the other hand it may determine whether a peripheral or central treatment

approach is preferred, as shown in pain. In phantom pain, in about half of the patients

a plexus block can transiently abolish pain, whether in the other half it doesn’t result

in any benefit. This has been described as centralization of pain (Birbaumer

et al., 1997).

In addition, the temporal aspects of when the auditory phantom sensation turns

into a psychological/psychiatric problem, i.e., a disorder, are currently still incom-

pletely understood. It differs among patients, whether the suffering starts simulta-

neously with the auditory sensation of tinnitus or whether the suffering develops

gradually and stabilizes after a certain moment in time, and whether once stable it

could be considered chronic or persistent and turn into a disorder. In other words,

whereas tinnitus at onset may be a symptom that is associated with, e.g., fear, when

it becomes associated with pathological anxiety or depression, it becomes a disorder.

From a clinical perspective, and analogous to former definitions of chronicity in

pain, a differentiation between acute and chronic tinnitus could be guided by the

chance of spontaneous recovery or by the efficacy of specific interventions for acute

tinnitus, but also here there exist no convincing data. Two small studies have found
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that of those patients who present within 4 weeks less than 20% become tinnitus free,

suggesting that chronification already sets in earlier (Wallhausser-Franke et al.,

2017; Vielsmeier et al., 2020). In those patients with sudden sensorineural hearing

loss associated with tinnitus most patients with moderate hearing loss become

tinnitus-free by day 7 confirming previous data, yet in more severe hearing loss im-

provement is more gradual starting after 1 month. About 2/3 (65.2%) of mild to mod-

erate hearing loss become tinnitus free within 3 months (in contrast to 22.7% of

severe hearing loss), suggesting that acute tinnitus can resolve spontaneously within

the acute time frame (Muhlmeier et al., 2016).

This study is in agreement with a 3 month cut-off as defined in chronic pain and

thus 3 months could be proposed as a demarcation, based on a simple temporal cri-

terion, between acute and chronic tinnitus, albeit without hard scientific proof, but

more on the pathophysiological, clinical and treatment analogies between tinnitus

and pain (De Ridder and Van de Heyning, 2007; De Ridder et al., 2011a; Llinas

et al., 1999; Moller, 1997, 2000, 2007a; Rauschecker et al., 2015; Tonndorf,

1987; Vanneste et al., 2018a, 2019).

4 Measurement of tinnitus
Tinnitus is most often a lived experience, currently without a quantifiable measure,

independent of the subjective expression of the tinnitus patient. This has to be consid-

ered in the development of an operational definition of tinnitus. From an audiological

perspective it has been shown that weak or no correlation exists between changes in

psychoacoustic measurements (matched tinnitus loudness or pitch) and changes in

self-reported tinnitus associated suffering, and importantly, the changes in self-

reported suffering, but not the change in psychoacoustic measurements, correlate with

global subjective improvement (Hall et al., 2017) or the effect size of a treatment

(Rabau et al., 2015).

Currently no objective biomarker has been established, either for the existence of

tinnitus, or for the degree of suffering. Artificial intelligence using support vector

machine learning on structural MRI brain scans (Liu et al., 2019) as well as electro-

encephalographic measurements (Vanneste et al., 2018a) have shown some promise

by discriminating people with tinnitus from those without tinnitus with a specificity

and sensitivity of about 80%. However, validation of these data, and a higher accu-

racy is required before either fMRI or EEG can be used as a reliable diagnostic test.

Yet, the accuracy of identifying suffering from electroencephalographic data is a

lot more difficult. Depression, as one of the types of suffering, can only be detected

with 75% accuracy, using the same machine learning approach (Vanneste et al.,

2018a). To complicate matters, the brain areas that determine or exclude the presence

of tinnitus represent areas involved both in the sensory and affective components of

tinnitus such as the auditory cortex and rostral to dorsal anterior cingulate cortex, as

well as the parahippocampal area (Vanneste et al., 2018a). Indeed, tinnitus has been

described as a unifying percept of multiple dynamically interactive overlapping
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networks (De Ridder et al., 2014). Thus currently, reliable biomarkers for the sensory

and the affective components of tinnitus are not yet available.

In the absence of an ability to have a quantifiable measure the sensory and

affective components independent of the subjectively expressed tinnitus percept,

an operational definition based on biomarkers is not possible. However, this does

not mean that an operational definition of tinnitus cannot be put forward. For many

disorders that are primarily characterized by their subjective experience, there exist

established operational definitions in DSM or ICD.

5 Proposal for diagnostic criteria of tinnitus and tinnitus
disorder
“Tinnitus” can be defined as “the conscious awareness of a tonal or composite noise
for which there is no identifiable corresponding external acoustic source.”

By contrast “tinnitus disorder” can best be defined as “tinnitus plus tinnitus-
associated emotional and/or cognitive dysfunction, and/or autonomic arousal lead-
ing to behavioural changes and functional disability.”

Combining the two definitions in one sentence it becomes: “Tinnitus is the
conscious awareness of a tonal or composite noise for which there is no identifiable
corresponding external acoustic source, which becomes Tinnitus Disorder when as-
sociated with emotional distress, cognitive dysfunction, and/or autonomic arousal,
leading to behavioural changes and functional disability”

Tinnitus definitions include objective and subjective, pulsatile and non-pulsatile,

constant and intermittent, acute and chronic, but exclude more complex auditory

phantom percepts such as musical hallucinosis and auditory or verbal hallucinations.

6 Conclusion
In sum, a theoretical definition can be proposed that differentiates tinnitus without

and with suffering. Whereas the first can be defined as “tinnitus is the conscious

awareness of a tonal or composite noise for which there is no identifiable correspond-

ing external sound source,” the latter is defined as “tinnitus disorder is tinnitus with

associated suffering.” These definitions include objective and pulsatile tinnitus, but

exclude more complex auditory phantom percepts such as musical hallucinosis and

verbal hallucinations.

7 Outlook and future perspectives
The Tinnitus Research Initiative (TRI) is a multidisciplinary, international research

initiative exclusively addressing tinnitus and associated auditory dysfunctions, such

hyperacusis, misophonia, phonophobia and others. Based on the well-known analogy
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between chronic tinnitus and chronic pain, the TRI would be well placed to create a

taskforce to further develop the definitions for all these terms, and to evaluate the

usefulness, benefits and disadvantages of aligning the definitions with existing clas-

sification and coding systems, such as theWHO’s ICD and the American Psychiatric

Association’s DSM. The major advantage would be that tinnitus could become

recognized as an entity and/or disorder in its own right.

As an example, the current description of tinnitus in the ICD may benefit from

some adjustments. TheWHO, via the ICD11 defines tinnitus as “A nonspecific symp-

tom of hearing disorder characterized by the sensation of buzzing, ringing, clicking,

pulsations, and other noises in the ear in the absence of appropriate corresponding ex-

ternal stimuli and in the absence of what the examiner can hear with a stethoscope.”

This definition is suboptimal for many reasons. First of all, chronic tinnitus is not

only a symptom, but possibly a disorder in its own right, as discussed above. Sec-

ondly, tinnitus can occur in the absence of a clinically detectable hearing disorder.

Thirdly, there are many other kinds of sounds that people with tinnitus hear, such as

sea or electricity-like noise, crickets etc. And fourth, this definition excludes what is

now still called objective tinnitus, pulsatile tinnitus and somatosounds. It can be ar-

gued that this should indeed not be incorporated under the term tinnitus, but for the

reasons mentioned earlier we do suggest that for now included in the definition.

In order to make the ICD11 definition align more with the current definitions pro-

posed in this manuscript it could be rephrased as follows: Tinnitus is the conscious

awareness of a tonal or composite noise for which there is no identifiable correspond-

ing external acoustic source, which when associated with emotional distress, cogni-

tive dysfunction, and/or autonomic arousal, leading to behavioral changes and

functional disability becomes a disorder.

Whereas most tinnitus specialists would agree on aligning with the WHO, not

everybody would agree to align a definition with the DSM. The task force could in-

vestigate the advantages and disadvantages of collaborating with the American Psy-

chiatry Association to evaluate the usefulness of incorporating a definition of tinnitus

in the DSM. A pragmatic approach could for example be to align the diagnostic cri-

teria for tinnitus disorder with those developed for pain disorder, a part of Somatic

Symptom Disorder in DSM-5.

The diagnostic criteria for Somatic Symptom Disorder noted in DSM 5 are:

A. One or more somatic symptoms that are distressing or result in significant

disruption of daily life.

B. Excessive thoughts, feelings, or behaviors related to the somatic symptoms or

associated health concerns as manifested by at least one of the following:

– disproportionate and persistent thoughts about the seriousness of one’s

symptoms,

– persistently high level of anxiety about health or symptoms,

– excessive time and energy devoted to these symptoms or health concerns.

C. Although any one somatic symptommay not be continuously present, the state of

being symptomatic is persistent (typically more than 6 months).
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The somatic symptom disorder can be specified as “with predominant pain” (previ-

ously pain disorder) for individuals whose somatic symptoms predominantly

involve pain.

Based on the pathophysiological, clinical and treatment analogies between

chronic pain and chronic tinnitus it is proposed that tinnitus disorder falls under

the somatic symptom disorder specified as “with predominant tinnitus”. The other

specifications could also be maintained:

Persistent: A persistent course is characterized by severe symptoms, marked im-

pairment, and long duration (more than 6months; Criterion C)> it would make sense

to change this into 3 months (see above).

Mild: Only one of the symptoms specified in Criterion B is fulfilled.

Moderate: Two or more of the symptoms specified in Criterion B are fulfilled.

Severe: Two or more of the symptoms specified in Criterion B are fulfilled, plus

there are multiple somatic complaints (or one very severe somatic symptom).

Aligning a DSM classification with pain and other somatic symptom disorders

makes sense for multiple reasons: (1) The pathophysiology, clinical picture,

co-morbidities and some forms of treatments of tinnitus and pain show similarities

(De Ridder and Van de Heyning, 2007; De Ridder et al., 2011a; Llinas et al., 1999;

Moller, 1997, 2000, 2007a; Rauschecker et al., 2015; Tonndorf, 1987; Vanneste

et al., 2018a, 2019). (2) It makes it easier to extend tinnitus research to other

disciplines and thereby grow interest in tinnitus research. (3) It permits a simple

adaptation of the DSM to recognize and integrate tinnitus as a clinical entity.

It could be questioned whether the grading in tinnitus in mild, moderate and

severe according to the presence of 1, 2 or 3 or the symptoms in criterion B is valu-

able, and that tinnitus specific questionnaires should be used. Yet, the simplicity of

this approach has its merits. The first symptom under criterion B, a disproportionate

and persistent thoughts about the seriousness of one’s tinnitus, reflects a dysfunc-

tional cognitive response to the phantom sound, whereas the second symptom,

namely a persistently high level of anxiety about health or symptoms reflects more

an emotional response, and the third symptom, excessive (time and) energy devoted

to the tinnitus more an autonomic and behavioral response, it does reflect a layered

response and thus some grading to the severity. Of course many patients with exces-

sive thoughts will also become anxious or vice versa, and inherently spent much time

paying attention to their tinnitus, but a pragmatic approach suggests that the benefits

of proposing this definition may outweigh the negatives.

A major criticism on the proposal to align the tinnitus disorder definition with the

DSM is that it seems to imply that tinnitus disorder would become a psychiatric di-

agnosis and that psychiatrists would become the main health care providers for tin-

nitus disorder. Furthermore, the grading is deemed insufficient. While these are

understandable objections, the example of chronic pain may somewhat moderate

these remarks. Chronic pain is also coded within the DSM, and most patients are

treated by pain physicians, not psychiatrists. Eventually the classification of chronic

pain in the DSMmay have contributed to advances in pain management in the sense,

that patients are treated by multidisciplinary teams, which involve also psychologists
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and psychiatrists. Such an approach might be desirable for tinnitus as well. Further-

more, most pain patients would not consider themselves psychiatric and, analogous

to tinnitus, there exist questionnaires to grade pain associated suffering.

A consensus on definitions for tinnitus may facilitate acceptance of tinnitus as a

disorder in its own right within the DSM classification. Yet it is up to a task force and

a wider consensus within the tinnitus research community to decide on whether ICD

and DSM definitions would be beneficial or not. In addition, the capacity to measure

the incidence, prevalence, and impact will help in identification of human, financial,

and educational needs required to address acute tinnitus as a symptom and chronic

tinnitus as a disorder. This outweighs the imperfections of the grading within the cur-

rent classification, which is being revised every couple of years anyway, depending

on developing and novel insights.

An operational definition of “tinnitus” and some of its subforms are presented in

Box 1. A hypothetical pragmatic definition of “tinnitus disorder” is proposed as an ex-

ample of how this definition could be based on the current DSM 5 “somatic symptom

disorder,” analogous to pain, but then specified as tinnitus (see Box 2).

The subdivision between tinnitus as a sound percept without a corresponding

external sound source and tinnitus disorder, which is tinnitus with its associated

suffering, will be beneficial both for clinicians and researchers.
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