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Abstract
Introduction: Hyperacusis is the sensitivity or intolerance to some everyday sound in such a way that it causes significant
distress to the person, and impairs their social, recreational, occupational and day to day life. Most patients have a normal or nearnormal pure tone hearing threshold, with a decreased loudness discomfort level. Cognitive behavioural therapy (CBT) has been
reported to be effective in relieving the distress caused by hyperacusis in patients. There is a rarity of data on hyperacusis in Nigeria,
probably being submerged in the general perception as incidents of delusive tendency. This scoping review aimed to examine the
range and nature of available research on hyperacusis in Nigeria and to identify the research gap in the literature to aid conception
of future hyperacusis research in Nigeria.
Method: A systematic widespread internet-based search of available literature on “Hyperacusis in Nigeria” was carried out
using Medline, Scopus, Google Scholar, Embase, Ecosia, UCL Web of Science, African Index Medicus Database, and outcome of search
reported. GOOGLE NGRAM was used to depict history of literature on hyperacusis.
Results: Seven search engines applied, Scopus and African index medicus database found one article each for ‘hyperacusis in
Nigeria’. Google NGRAM showed that hyperacusis was first reported in the 19th century.

Conclusion: The paucity of research on hyperacusis in Nigeria is a reveille to scholarly researchers to take a deep dive into
the swirling pool of hyperacusis research. The onus is not just otorhinolaryngologists, but also on audiologists, psychotherapists,
mental health physicians, family physicians and others allied professionals to have a high index of suspicion and to report cases of
hyperacusis to build up research database.
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Introduction
Hyperacusis is the sensitivity or intolerance of some everyday
sound in such a way that it causes significant distress to the person,
and impairs their social, recreational, occupational and day to day
life [1]. Hyperacusis was first reported in the 19th century when
it was mentioned in the quarterly homoeopathic journal volume
1-2 released in 1853 [1]. Due to sound intolerance, sounds which
are generally of normal loudness may be perceived as being
either uncomfortably loud, annoying, frightening, or painful [2].
For instance, the sound of a car horn, chewing, or talking can be
distressful to the patient and can impair their social, occupational,
recreational or day to day life. Hyperacusis is caused by an increased
neuronal gain in the auditory system [3]. Tyler et al. stated that type
2 nociceptive fibres are carried in the auditory nerve fibres which
synapse with the inner and outer hair cells, and this explains the
pain associated with auditory pathologies like hyperacusis [4].
Copyright © All rights are reserved by Osuji AE.

However, according to Baguley, 2013, hyperacusis is due to a lesion
in the insular cortex [5]. The onset of hyperacusis usually follows
loud sound exposure, or symptoms are usually tied to a similar
acoustic stimulus. Hyperacusis affects 1 in 10 adults/children and
is associated with tinnitus, autism, dementia, pain syndromes and
depression [6]. No standard clinical guideline has been issued in
line with the management of hyperacusis, and some physicians
often face the challenge of distinguishing hyperacusis from other
sound-related pathologies [4].
It is characterized by abnormal loudness perception; thus,
measurements of loudness discomfort levels (LDLs) and loudness
growth have been used to study hyperacusis [1]. As a result
of this peculiar features, hyperacusis can be said to be “pain
hyperacusis” or “loudness hyperacusis”. Pain Hyperacusis is when
pain is perceived from sounds that are at a relatively lower level
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than the threshold of stimulation of auditory pain [2,5]. Normal
auditory pain threshold is 130-140dB SPL, however, patients
with Pain hyperacusis experience pain at a sound level lower
than this auditory pain threshold [6]. The mechanism underlying
this pathological activation of the auditory pain threshold is still
unknown [3]. On the other hand, loudness hyperacusis refers
to the changed perception of the loudness of sound reported by
these patients with decreased sound tolerance [5,7]. This implies a
steeper loudness growth, similar across frequencies, with a narrow
dynamic range [3]. The altered loudness perception can be due to
fear of pain that will be elicited from the sound [4]. Most patients
have a normal or near-normal pure tone hearing threshold,
but a decreased loudness discomfort level [1]. Assessment of
this condition involves pure tone audiometry, measurement of
uncomfortable loudness levels (ULLs), combined with the use of
self-report questionnaires, usually the hyperacusis questionnaire
[2]. Cognitive behavioural therapy (CBT) has been reported to be
effective in relieving the distress caused by hyperacusis in patients
[4]. This therapy has also been reported useful in the management
of other sound-related conditions like Tinnitus and Misophonia [4].
There is a rarity of data on hyperacusis in Nigeria, either due to the
condition being under-diagnosed by physicians, or under-reported
probably being submerged in the general perception as incidents
of delusive tendency. However, whatever the reason, hyperacusis
has remained undocumented in the Nigerian research literature.
This scoping review aimed to examine the range and nature of
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available research on hyperacusis in Nigeria and to identify the gap
in the literature to aid planning or conception of future hyperacusis
research in Nigeria.

Method

A systematic widespread internet-based search of available
literature on “Hyperacusis in Nigeria” was carried out using the
following 7 search engines: Medline, Scopus, Google Scholar,
Embase, Ecosia, UCL Web of Science, African Index Medicus
Database. This internet search was carried out in January 2020.
The outcome of the search was documented, and the information
contained in the finding was reported. GOOGLE NGRAM was later
used to graphically depict the history of literature on hyperacusis
from its first use to its recent surge.

Results

The search engines applied yielded hundred to thousands
of articles, however when narrowed down to Africa and Nigeria,
most of them yielded zero results. This is shown in the schematic
representation of the search in Figure 1 below. Figure 1 shows that
Scopus and African Index Medicus Database found one article each
as a search result for hyperacusis in Nigeria, Oghu et al. and Ahmed
A respectively. Google NGRAM (Figure 2) showed that hyperacusis
was first reported in the 19th century, with a great surge in literature
at the end of the 20th century which has remained till date.

Figure 1: Schematic representation of systemic internet search on ‘hyperacusis’.
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Figure 2: GOOGLE NGRAM on the history of hyperacusis literature.

Discussion
This study showed that Oghu et al. [8] was the only study from
the SCOPUS search engine carried out in Nigeria that mentioned
hyperacusis. It was a study on ‘tinnitus and its association with the
use of earphones in students at college of medicine, University of
Lagos, Nigeria’. Ahmed, et al. [9] was the only study from the African
Index Medicus Database search engine that mentioned hyperacusis
and was carried out in Nigeria. It is a study on self-reported hearing
complaints in dental professionals carried out in Kano, Nigeria. In
both studies, hyperacusis was mentioned passively. The additional
study highlighted in the ‘Hyperacusis in Africa’ literature search
using the Scopus search engine was the study by Shabana et al. [10]
on Assessment of Hyperacusis in Egyptian patients: Evaluation of
the Arabic version of the Khalfa questionnaire. This was carried out
in Egypt, and the research was actively on the hyperacusis subject
matter. These findings from this review study show a scarcity
of hyperacusis research not just locally in Nigeria but in Africa
generally. This scarcity of research on hyperacusis in Nigeria can
generally be attributed to poor awareness on hyperacusis of the
clinicians and individuals in Nigerian society. Besides, this scarcity
of data on hyperacusis can be due to the belief system in Nigeria,
where such symptoms seen in hyperacusis are regarded purely as
a “psychiatric disorder” or worse still as a “spiritual attack” by the
sufferer and their families. This belief makes them seek treatment
in prayer houses or fetish shrines rather than hospitals.
On the other hand, the low level of understanding of the
hyperacusis subject matter by clinicians imply a low index of
suspicion and non-diagnosis of this condition even when such
patients present to hospital. Thus, there is need to beam the
enlightenment and research searchlight on hyperacusis to improve
awareness especially on the part of the clinicians, so that cases
of hyperacusis can easily be identified when they present to the
hospital. An improved clinician’s index of suspicion will enhance

diagnosis of hyperacusis, and subsequently increase research and
data on hyperacusis in Nigeria in due course. An understanding
of the peculiarities of hyperacusis, in line with its presentation,
assessment and treatment is imperative to its identification and
management in the clinic. This would improve the diagnostic
dilemma of physicians in the identification of cases in the clinic
and improve research on hyperacusis in Nigeria. Hyperacusis can
be mistaken for tinnitus, misophonia, phonophobia or recruitment,
but there are subtle differences among them. However, despite
these differences, these conditions can co-exist in an individual
[11].

Hyperacusis and Tinnitus

Tinnitus is defined as an acoustic sensation without an external
auditory stimulus [7]. Hyperacusis is abnormal sound sensitivity
arising from the auditory system, either peripheral or central.
Similarly, tinnitus has been noted to arise from the auditory
system, peripheral or central, and may be present in hyperacusis,
but loudness discomfort level (LDL) abnormality in audiological
examinations or investigations are noted with true hyperacusis [2].
Figure 3 shows a normal PTA of a hyperacusis patient with reduced
loudness discomfort levels (LDL). The figure 3 also shows LDL for
hyperacusis patient (grey line) which can be compared to LDL for
normal patients (black broken line) [2]. It has been noted that in
tinnitus there may be an underlying hearing loss, and there is an
increased neuronal gain in such individuals which may be due to
peripheral hearing loss [6,7]. In response to the inconsistent neural
input, the auditory cortex may adapt and remodel transmitted
sound. The resultant neuroplasticity may lead to the perception of
phantom sounds (tinnitus) and can also increase the perception
of normal sound in the brain leading to hyperacusis [5,11].
Hyperacusis patients have an auditory gain which is usually set
on ‘extremely loud’ by the brain when there is the anticipation of
trigger sound [6]. Despite this, most hyperacusis patients have been
shown to have normal PTA thresholds [3,12].
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Figure 3: Abnormal LDL of hyperacusis patient [2].

Hyperacusis and Misophonia

Fear of sound known as phonophobia or a strong dislike
of sound called misophonia, and phonophobia is an extreme of
Misophonia [6]. It has been reported that specific sounds cause
aversive reactions regardless of sound intensity [13]. In misophonia

Hyperacusis and Recruitment
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or phonophobia, a patient has abnormally strong reactions of
limbic and autonomic nervous systems but no significant activation
of the auditory system, unlike in hyperacusis [13]. Besides,
audiologic and audiometric assessments are normal in misophonia
or phonophobia in contrast to hyperacusis [6].

Figure 4: The difference between loudness growth in Hyperacusis and Recruitment [14].

Figure 5: Serial Pure tone audiograms showing improvement in Threshold and dynamic range with the treatment of hyperacusis
[15].
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Hyperacusis is a symptom often defined as loss of normal
dynamic range of hearing in an ear essentially normal in hearing
thresholds [11]. Recruitment is abnormal sound growth in presence
of hearing loss usually caused by a retro-cochlear pathology [14].
Both conditions can be differentiated by abnormal findings on
audiological and radiological evaluations seen in recruitment.
However, recruitment does not vary with the emotional state
[14]. Abnormal loudness growth in recruitment occurs around
70dBHL while abnormal loudness growth in hyperacusis occurs at
40dBHL (see Figure 4). There is a reduced dynamic range in both
recruitment and hyperacusis, when compared to normal dynamic
range. (grey bold lines on Figure 4) [14].

Assessment of Hyperacusis

The assessment of hyperacusis begins with a thorough history
which should provide answers to specific questions like “what
sound triggers symptom?” “which situation is the sound heard?”
“What is the patient’s reaction to sound?” “What impact does this
have on the patient’s daily life and personality?” “What is the safety
behaviour exhibited by the patient?” [1]. Hyperacusis questionnaire
is an important assessment tool, using the Khalfa scale.[10] It
helps to assess the level of distress associated with symptoms of
hyperacusis in a particular patient. The MASH (multiple activity
scale for hyperacusis), or Inventory for hyperacusis symptoms, are
also questionnaires or tools that can be used to assess hyperacusis
[1]. Patient’s evaluation will also include pure tone audiometry,
to evaluate the uncomfortable loudness level (ULL) or loudness
discomfort level (LDL) [2]. Tympanometry and acoustic reflex
will help to establish or rule out the presence of recruitment.
Radiological investigations are usually required to rule out other
pathologies that may be present or may be responsible for any
retro-cochlear pathology [1]. Psychological or mental assessment
have a role to play in hyperacusis investigation because it has been
associated with dementia, depression, autism, etc. [7].

Treatment of Hyperacusis

Treatment of hyperacusis should be done via a multidisciplinary
team approach, involving the otorhinolaryngologist, audiovestibular physician, audiologist, mental health physician, and
psychotherapist [1]. Cognitive behavioural therapy involves
counselling, and this helps to relieve the distress associated with
hyperacusis [1]. Sound therapy which involves exposing the patient
to controlled sounds on regular basis to habilitate the brain into
accepting identified sound which triggers symptoms. This can
be done using sound generators like hearing aids [14]. During
treatment, there is a need for serial PTA to monitor ULL. Follow up
and monitoring is essential to evaluate treatment and interventions
[15]. It has been reported that LDLs/UCLs can increase with
treatment, especially using sound generators (Hearing aids) and
counselling [15]. The study by Formby et al, 2017 have shown that
hyperacusis treatment can be effective. They reported serial LDL
of patients after 5 to 30 weeks of treatment, with an improved
uncomfortable loudness (UCL) and a widened dynamic range [15].
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Available evidence has shown that with treatment & follow-up,
hyperacusis can be reduced & potentially eliminated. However,
the peculiarity of every case is obvious during treatment [11]. The
peculiarity of every case of hyperacusis shows that despite the
huge research on hyperacusis globally, there is a need to identify
a local pattern, report, and document findings. The need to engage
in hyperacusis research in Nigeria is pre-eminent and in essence,
will help to build up the Nigerian research database on hyperacusis.

Conclusion

There is huge evidence of the paucity of research on hyperacusis
in Nigeria. This should be a reveille to scholarly researchers to take
a deep dive into the swirling pool of hyperacusis research. The onus
rests on not just otorhinolaryngologists, but also on audivestibular
medicine physicians audiologists, psychotherapists, mental health
physicians, family physicians and others allied professionals to
have a high index of suspicion and to report cases of hyperacusis to
build up Nigerian research database.
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