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ABSTRACT

Introduction: Cognitive characteristics plays an important role in tinnitus-related distress.
Auditory characteristics are not the sole determinants of tinnitus-related distress rather the
cognitive factors play a crucial role in regulating psychological adaptation to tinnitus distress.
Objective: The present mini-review aims to briefly summarize and establish an association
between tinnitus and cognition.

Results and Discussions: The results of the previous literature studies show that tinnitus and
cognition are two closely associated concepts. The cognitive characteristics play arole in linking
the severity of tinnitus to tinnitus-related distress. A combination of the clinical determinants
(auditory and cognition) helps provide the best rehabilitation for psychological adaptation to
tinnitus. Controlling the cognitive characteristics helps in establishing better psychological
adaptations. Cognitive behavioral therapy helps reduce annoyance due to tinnitus rather than
completely eliminating annoyance.

Conclusion: Auditory factors are not the only determinants of tinnitus-related distress.
Annoyance associated with tinnitus is more closely related to cognitive characteristics relative
to auditory factors such as pitch and loudness only. Cognitive mechanisms actively interplay
between the severity of tinnitus and the distress caused due to tinnitus. Cognitive interventions
such as cognitive behavioral therapy are therefore considered necessary for psychological
adaptations.

KEYWORDS: Tinnitus; Cognitive characteristics; Cognitive behavioral therapy (CBT).
INTRODUCTION

The cognitive characteristics play an important role in the clinical incidence of tinnitus. The
term cognition is defined as the substantial varieties of human activities such as perception,
sensation, reasoning, problem-solving, memory, consciousness, and attention.'? Tinnitus is
defined as the auditory perception in the ears or in the head in the absence of an external
auditory stimulus.® The functional role that cognition plays in tinnitus is difficult to ignore.!
Tinnitus can be extremely disturbing and can cause emotional discomfort due to depression
and anxiety.>” To combat the effects of tinnitus, it is important to treat annoyance caused as
a consequence of tinnitus.> Annoyance caused by tinnitus can be taken care of by treating the
affected clinical parameters of tinnitus such as pitch, loudness, etc.’ However, studies support
that loudness alone is not a detrimental factor that determines the degree of distress caused by
tinnitus, as the auditory parameters are not the only determinant characteristics of tinnitus.?
Considering these perspectives, cognitive characteristics play an important role to determine
the distress caused by tinnitus.* The severity of tinnitus, personality traits, and cognitive
characteristics lead to distress closely associated with tinnitus.!* Cognitive characteristics play
an integral role as a mediator between the severity of tinnitus and the distress caused due
to tinnitus.> Cognitive characteristics help control the psychological adaptations of tinnitus.
Thus, to support the rehabilitation of tinnitus affected patients, cognitive intervention may be
implemented to combat functional and emotional distress caused by tinnitus.!

METHODOLOGY

Various databases like Google, Google Scholar, Medline (National Center for Biotechnology
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Information (NCBI), US National Library of Medicine) PubMed
were searched for the terms “tinnitus”, “cognition”, “cognitive
characteristics”, “association between tinnitus and cognition”,
“role of cognitive behavioral therapy in tinnitus management”.

The important findings were documented in a narrative manner.

LITERATURE REVIEW

A reasonably large number of literary records®'’* exist
reporting the relation between tinnitus and cognition. Cognitive
intervention plays®! a crucial role in reducing the distress caused
due to tinnitus and helps in psychological adaptation. Several
researchers have reported that tinnitus has been a cause of
interference* in daily activities involving cognition such as
social interactions, concentration, and sleep. Many mechanisms
have been put forth to explain the causes of tinnitus. Among
the many theories to explain the origin of tinnitus; central
auditory pathways are considered crucial for the development of
tinnitus.* Cognitive-behavioral therapy (CBT) plays a promising
role in the treatment of tinnitus-related distress.* Also previous
studies which has been carried out support that tinnitus affects
cognition to the extent that it reduces cognitive capacity needed
to perform tasks that require voluntary, conscious, effortful,
and strategic control.’ Further, in order to find the association
between tinnitus and cognition authors used Stroop test.’
Cognition efficacy was measured in tinnitus patients using a
Stroop test. Reaction time as a measure of cognitive functioning
was found to be slow in tinnitus patients in word reading and
category naming tasks.>%!® Tinnitus distress has been found to be
reduced by cognitive behavioral therapy.” Among the effective
treatments for managing tinnitus; Cognitive behavioral therapy®
as been found to be effective in the management of tinnitus
implementing relaxation, and restricting cognitive thoughts
to promote habituation. This helps tinnitus patients in dealing
with associated psychological conditions.® Various tests such as
neurocognitive tests have helped compare the abilities of people
with bothersome tinnitus against gender, age and education-
matched normative population.’ Results of the study reflected’
that from a first testing session showed deficits in immediate
recall of heard words, learning, learning rates, and the use of
a serial order encoding strategy. Results from the same study
also highlighted that the initial reliance on serial order encoding
and later, increased intrusion of incorrect words towards normal
levels indicative of less demanding strategies to compensate for
weakness in associative memory for semantic categories.’ Further
studies support that the dysfunctional'® cognitive abilities have
been found to play an important role in determining the degree
of tinnitus distress. Catastrophic and avoidance of thoughts
helps provide an explanation for depression among tinnitus
patients. Cognitive behavioral therapy has been found to play an
important role in treating these patients.'® Authors reported that'!
tinnitus is associated both with modality-specific deficits along
the auditory processing system and an impairment of cognitive
control mechanisms that are involved both in vision and audition
(i.e., that are supra-modal). It was reported that this deficit in the
top-down cognitive control is a key factor in the development
and maintenance of tinnitus. This may also explain some of the
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cognitive difficulties reported by tinnitus sufferers.!' Researchers
found that tinnitus impairs cognitive function by impacting
the executive control of attention.'? Clinical management of
patients reporting tinnitus and cognitive difficulties require an
understanding of the reciprocal association between tinnitus and
cognitive function, with additive effects of depression, anxiety
and somatic cognitive bias.'> The future directions postulated by
this study was to establish the impact of advancing age, anxiety,
hearing loss, depression and tinnitus duration, and distress upon
cognitive function in people with invasive tinnitus.'> Authors
have found that tinnitus has been characterized as hissing and
buzzing tones in the absence of any external source. Tinnitus can
even lead to emotional and cognitive impairment.'* Thus, patients
with tinnitus find difficulty in performing cognitive tasks. The
hippocampus has been found to be related to pathophysiology
of tinnitus."” Findings from another such study suggest that the
computer-based cognitive training program is associated with
self-reported changes in memory, attention and perception of
tinnitus.'* Neuroplastic changes in the brain systems have been
reported to play a crucial role in cognitive control. Cognitive
training programs may play an important role in the future
treatment of patients with tinnitus.'* Also amplification devices
such as hearing aids helps to provide rehabilitation benefits to
patients with tinnitus. An improvement on the Reading Span test
marked'® by a high score in both the hearing loss and tinnitus
group together relative to the hearing loss group was recorded
in this study. Following the use of hearing aids, patients with
tinnitus receive an extra benefit in terms of cognitive function
by rehabilitation.'

RESULTS AND DISCUSSION

Cognitive characteristics play a mediating role between the
severity of tinnitus and distress related to tinnitus.® The previous
literature also highlights that cognitive characteristics such as
the catastrophic interpretation of tinnitus plays an important
role in the treatment and psychological adaptation of tinnitus
patients.'? It is therefore important to understand the reason that
causes emotional distress. The clinical treatment must, therefore,
incorporate loudness so as to identify it as a potential cause of
tinnitus distress or to understand if cognition or personality
leads to the arousal of emotional distress. A combination of
these factors implemented in the treatment of tinnitus patients
supports their psychological adaptation.?

Cognition refers collectively to varieties of mental
and human activities. Such diverse activities can be attention,
sensation, perception, language, thinking, reasoning, memory,
problem-solving and consciousness.” Among these many
cognitive variables attention plays an important role in
moderating the adverse effects of tinnitus. Attention can be
measured objectively through measuring reaction time.? Tinnitus
noises can become bothersome when they start receiving
attention.'® If the tinnitus noises become more meaningful they
will receive more attention. If they are perceived as threatening
they can bring more emotional distress. The act of selectively
attending and complaining of such noises can become a
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source of interference of adaptive functions and affects mental
concentration intrusively including essential daily activities
such as sleeping as well. The relative intensity of tinnitus noise
is also an important determining factor for intrusiveness.” Thus
as mentioned above such cognitive activities such attention,
perception, consciousness, etc., becomes vital influencers in
relating meaning to this threatening sound/tinnitus noise which
leads to tinnitus induced emotional distress. Hence the role of
cognition becomes crucial with respect to tinnitus. Among the
many treatment options, cognitive behavioral therapy (CBT)
targets both emotional and cognitive aspects of tinnitus. At
the same time, it is important to note that cognitive behavioral
therapy helps to reduce annoyance due to tinnitus rather than
completely eliminating annoyance.'* Controlling the cognitive
characteristics helps in better psychological adaptation.’
Findings from previous studies highlight the role of cognitive
factors in tinnitus-related distress relative to auditory factors
which only triggers tinnitus generation while perception or
distress is related to cognition. This fact is further strengthened
by the findings which report that tinnitus may be equally severe
in normal hearing individuals with tinnitus than in individuals
with hearing impairment affected by tinnitus.

CONCLUSION

Literature increasingly shows that tinnitus and cognition may
are inseparable concepts. Cognitive characteristics play an
important role in determining psychological adaptation of
tinnitus. Auditory factors (such as intensity) do not function as
the only determinants for tinnitus-related distress. Cognitive
mechanisms mediate a link between severity of tinnitus and
distress from tinnitus. Cognitive interventions such as cognitive
behavioral therapy are therefore considered essential for
psychological adaptations.
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