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ARTICLE INFO ABSTRACT

Keywords: Background: The reported prevalence of tinnitus in children is similar to that in adults. However, unlike adults,
Tinnitus there is relatively little understanding of the tinnitus-related problems children experience. Knowledge of the
Chﬂd_ren_ problems experienced by adults has led to the development of numerous clinical questionnaires used by health
E:&‘::: professionals in assessment and treatment practices; to date no child-specific questionnaire measure of tinnitus

has been developed. To support development of a questionnaire measure of tinnitus in children, the aim of this
scoping review was to catalogue the peer-reviewed and grey scientific literature according to 1) the methods
used to identify problems experienced by children with tinnitus, 2) tinnitus-related problems observed in or
reported by children, and 3) research recommendations suggested by investigators with regards to tinnitus in
children.

Methods: A scoping review was conducted following an established methodological framework. Records were
included where a tinnitus-related problem was reported in a child 18 years or younger, and tinnitus was reported
as the primary complaint. Tinnitus problems were extracted and categorised into problem themes.

Results: Thirty-five records met the inclusion criteria for this review. Methods used to identify tinnitus-related
problems in children, and the number and range of problems reported, varied across the records. Symptom
impact was summarised according to six problem themes; Physical health, Cognitive health, Hearing and lis-
tening, Emotional health, Quality of life, and Feeling different/isolated. Identified research recommendations
highlighted a demand for more standardised approaches.

Conclusions: The findings evidence the detrimental impact tinnitus can have on a child's quality of life and
emotional wellbeing. The current British Society of Audiology Tinnitus in Children Practice Guidance re-
commends management practices to address the most broadly reported problems identified in this review; sleep
difficulties, emotional difficulties, and concentration and hearing problems at school. Given the finding of this
review, we suggest problems relating to the impact of tinnitus on quality of life and feelings of isolation are also
important problem domains to consider when managing a child who has tinnitus. Current variability in the
approach to identifying children's tinnitus problems underlines the importance of developing a standardised and
dedicated measure of tinnitus in children.

1. Introduction

Tinnitus is the perception of sound in the ears or head without any
external source. It is a symptom rather than a condition, and is asso-
ciated with hearing loss, otological problems, neurological disorders,
cardiovascular disease, and head and neck trauma [1]. It affects both
adults and children and can have a significant impact on quality of life

and wellbeing [2,3]. To date, most tinnitus research has addressed
symptom manifestation in adults with the goal of developing treatments
for affected adults. The field has produced multiple systematic reviews
of treatment efficacy [4-8] and both national and international gui-
dance regarding assessment and treatment [9,10]. Understanding the
tinnitus-related problems experienced by adults has led to the devel-
opment of numerous clinical questionnaire measures to support
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clinicians in the assessment of tinnitus severity and measurement of
treatment-related change [11-13]. By contrast, there has been rela-
tively little research on how tinnitus manifests in children, or on how it
affects a child's day-to-day life.

Most studies in children have aimed to measure tinnitus prevalence.
A systematic review by Rosing et al. [14] reported prevalence estimates
to range from 4.7% to 46% in the general paediatric population, and
from 23.5% to 62.2% in children with hearing loss. A study by Hum-
phriss et al. [15] reported the prevalence of “clinically significant”
tinnitus to be 3.1%. Prevalence data in children shows similarities to
figures reported in adults. A large study by Davis & El Refaie [16] re-
ported at least 2.8% of adults to experience tinnitus described as
moderately annoying or worse. To date, prevalence studies in both
adults and children have reported inconsistent results, owing to dif-
ferences in study design, study population, how tinnitus is defined, and
the question used to determine tinnitus presence [1,14].

Various strategies are used to treat children with bothersome tin-
nitus, depending on the needs of the child. Approaches include ex-
planation, advice and information giving, hearing aids, wearable sound
generators, non-wearable sound enrichment, sleep hygiene, relaxation
techniques, mindfulness techniques, cognitive behaviour therapy
(CBT), and narrative therapy. Whilst these approaches have found their
way into clinical practice, there has been little research to evaluate
their effectiveness [17].

The need for improved understanding of tinnitus in children was
highlighted by a priority setting partnership where the question, “What
is the optimal set of guidelines for assessing children with tinnitus?” emerged
as one of the top 10 priority tinnitus research questions that needed to
be addressed [18]. In response to this need, the British Society of
Audiology (BSA) Tinnitus in Children: Practice Guidance was devel-
oped [17]. Kentish and colleagues based this practice guidance on the
scientific evidence available for tinnitus in children, as well as relevant
evidence from other literature (e.g. anxiety, pain), in addition to their
own clinical experience. However, throughout their recommendations,
the authors highlight the lack of a robust research in tinnitus in children
and state the urgent need for further studies to help determine the most
effective assessment and treatment approaches. Slow advances in the
field of tinnitus in children are attributed to a lack of awareness, in
addition to a limited understanding of the problems faced by children
and how their daily lives are affected.

The BSA practice guidance highlights the lack of a standardised
child-specific questionnaire measure of tinnitus and states the urgent
need for one to be developed. In its absence, the guidance recommends
use of single-item scales (e.g. Likert scales, visual analogue scales) as
tools to understand tinnitus distress. The guidance also suggests several
other child questionnaires, which are not specific to tinnitus, for use
when assessing a child's psychological wellbeing or educational per-
formance. They advise that adult tinnitus questionnaires could be used
with older children to help gather qualitative information, but caution
that they are not appropriate for diagnostic use. Adult questionnaires
are not appropriate for use with children because they have been de-
veloped from knowledge of tinnitus-related problems experienced by
adults and not based on the problems experienced by children. It is
therefore unlikely that adult tinnitus questionnaires can detect specific
issues that are important to children with tinnitus. Furthermore, adult
questionnaires are likely to be overly complex and burdensome for the
child to complete in terms of length, reading level, and response scales
[19]. As children's language development and understanding differs
across age groups, the reliability of children's responses to certain
questions and response formats can be age-dependent [20,21]. It is
therefore important for measures of paediatric health conditions to use
age-appropriate language and suitable response scales. A recent eva-
luation of UK NHS paediatric tinnitus services found variability in the
assessment tools used in practice. Whilst there was some use of single-
item scales and self-devised questionnaires, 37% of services did not
report the use of any measurement tools. Furthermore, 11% percent of
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services reported using adult tinnitus questionnaires when assessing
children [22].

A robust evidence-base on the tinnitus problems experienced by
children will facilitate the development of a child-specific measure of
tinnitus. The measure will support clinicians in assessing the impact of
tinnitus on the child's life, and data can be used to inform treatment
decisions. The child-specific measure could be applied as an outcome
measure to support clinicians in understanding treatment-related
change. The measure could also be used in trials evaluating tinnitus
treatments for children, supporting evidence-based care, and facil-
itating the validation of novel treatments. Furthermore, data generated
by the instrument could inform the organisation of services. The use of
well-established instruments in paediatric pain is a successful example
of how child-specific instruments can be used in management of sub-
jective paediatric symptoms [23].

The aim of this scoping review was to catalogue the scientific and
grey literature according to 1) the methods used to identify problems
experienced by children with tinnitus, 2) tinnitus-related problems
observed in or reported by children, and 3) research recommendations
suggested by investigators with regards to tinnitus in children.

2. Material and methods
2.1. Scoping review method

This scoping review followed a six-step methodological framework
involving (1) identification of the research question and target popu-
lation, (2) identification of relevant studies, (3) selection of relevant
studies via an iterative approach of title, abstract, and full-text
screening, (4) extraction and charting of the data, (5) collation, sum-
mary, and reporting of results, and (6) consultation with expert clin-
icians to gain a clinical perspective on the findings and interpretation
[24].

2.2. Identification of the target population

2.2.1. Inclusion criteria

Records were included where tinnitus was reported as the primary
complaint in children 18 years or younger and tinnitus-related pro-
blems were reported. Tinnitus-related problems were defined as a dif-
ficulty or symptom experienced by a child because of their tinnitus.
Records reporting both subjective and objective tinnitus were included.
Subjective tinnitus being where the sound is perceived exclusively by
the child with no clinically identifiable source, and objective tinnitus
being where the sound can be detected by another individual (e.g. a
clinician) via objective assessment. Eligible records reported rando-
mised controlled trials, non-randomised controlled trials, cohort stu-
dies, case series, case studies, epidemiology articles, and sources re-
porting personal/expert opinions that included reference to actual
cases. Records were included from all countries, providing they were
available in English language.

2.2.2. Exclusion criteria

Records were excluded where tinnitus or tinnitus-related problems
were not reported, where tinnitus was reported as part of a symptom
set, where tinnitus was secondary to another condition, where the study
included adults (over 18 years old), or where tinnitus was reported as a
treatment-related adverse event (e.g. due to chemotherapy or surgical
trauma). Studies that focussed on noise-induced or transient tinnitus
were also excluded. Review articles were not eligible. Where multiple
eligible records pertaining to a single data set were identified, the re-
cord that was most comprehensive in terms of tinnitus problems re-
ported was selected for inclusion.
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Table 1
An example of database search strategy terms.

Medline via OvidSP

exp TINNITUS/

tinnit*.ti,ab,kw.

phantom sound.ti,ab,kw.

lor2or3

exp Child, Preschool/ or exp Pediatrics/ or exp Child/ or exp Adolescent/ or
exp Infant, Newborn/ or exp Infant/

child*.ti,ab,kw

young people.ti,ab,kw.

adolescent*.ti,ab,kw.

9 paediatric*.ti,ab,kw.

a b W=

® N

10  infant*.ti,ab,kw.

11  teenage* .ti.ab.kw.

12 5or6or7or8or9orl0orll
13 4and 12

2.3. Identification of relevant studies

The search strategy involved (1) searches of electronic databases of
peer-reviewed journals using defined search terms, (2) searches of the
grey literature, and (3) searches of the reference lists of the six records
reporting the most tinnitus-related problems. Electronic databases were
searched for records containing key terms “tinnitus” AND “child”. The
searches were expanded to capture alternative words and phrasing for
each of the key terms (see Table 1 for Medline search strategy). Search
terms were tested and refined to ensure relevant and comprehensive
results were retrieved. The online search interface OvidSP was used to
search Medline, EMBASE, and PsycINFO databases and the search in-
terface EBSCOhost was used to search the Cumulative Index to Nursing
and Allied Health Literature (CINAHL). OvidSP was also used to search
articles from the magazine ‘The Hearing Journal’. For searches of
Google Scholar and Google, a stopping rule was applied when three
consecutive search pages retrieved no further relevant records. Theses
were searched via EThoS and ProQuest online archives. No limitations
on study date were applied as all records relating to this topic were of
interest. Initial searches were carried out in February 2018 and a search
update was conducted via Google Scholar in July 2018.

2.4. Selection of relevant studies

Records identified from the electronic database and manual search
were downloaded with citations, title and abstract, and imported to
Mendeley reference manager. Duplicate records were removed, and
records were divided into three equal groups for title and abstract
screening. Each group of records was screened independently by two
researchers (HS, KF, JB, DJH). When disagreements arose between the
two reviewers regarding the decision to include or exclude, the record
was revisited and discussed until an agreement to include or exclude
was reached. If agreement could not be reached, a third researcher was
consulted to arbitrate. Full texts were retrieved for those records agreed
to include for full text screening. Two researchers (HS, KF, DJH) in-
dependently screened each full text. If agreement to include or exclude
was not reached, the third researcher was consulted to arbitrate.

2.5. Extraction and charting of the data

A data extraction form was created and piloted using three records.
Following team discussions, the form was revised before formal data
extraction began. Two researchers (HS, KF) extracted the data from
each record. Extraction fields included: type of tinnitus, country where
study was conducted, study design, total sample size, number of chil-
dren with tinnitus, number of children with bothersome tinnitus, how
bothersome tinnitus was defined, study population, study setting,
general methods, method/question used to identify the presence of
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tinnitus, method/question used to identify the presence of bothersome
tinnitus, method/question used to identify tinnitus-related problems,
age (range and mean), tinnitus-related problems reported directly,
problems indicated by outcome, associated problems, age-specific
problems, exacerbating factors, whether problems were direct or in-
direct, whether problems were qualitative or quantitative, whether
problems were inductive or deductive, clinical recommendations, re-
search recommendations, and conclusions. The tinnitus-related pro-
blems extracted were analysed thematically. An inductive, ‘bottom-up’
approach based on Braun & Clarke [25] was used to review, analyse and
code the problem domains. Similar problem domains were grouped in
order to identify and develop key problem themes. Themes were
identified where problem domain groups were judged as sufficiently
different from one another.

2.6. Consultation with an expert clinician

VK and LP reviewed charted data and researcher interpretation to
check for clinical validity.

3. Results

Fig. 1 details the record screening process including numbers and
rationale for exclusions. The literature search received a total of 3024
hits across the peer-reviewed and grey literature searches. Five-hundred
and twenty-one duplicate records were removed, leaving 2503 records
that were screened by title and abstract. Based on study criteria, 2416
records were excluded. Following full text screening of the remaining
87 records, a further 52 records were excluded. Thirty-five records re-
mained for inclusion in this scoping review.

Of the 35 included records (Table 2), 11 were case reports, 12 were
prospective population studies, six were retrospective case reviews,
three were mixed method studies with elements of both retrospective
case review and prospective investigation, and three were case series.
The earliest record was published in 1974 and the most recent was
published in 2018. Records originated from a wide range of countries
including, Australia, Brazil, Denmark, Canada, Finland, India, Israel,
Italy, the Netherlands, Nigeria Poland, South Korea, Sweden, Turkey,
the UK, and the USA. Study populations included children presenting in
clinic, populations of children with hearing loss, or general populations
in schools. Children described in these records ranged from 3 to 18
years old.

3.1. Methods used to identify problems experienced by children with tinnitus

Table 3 summarises the methods used in each of the 35 included
records. Eighteen records identified problems via clinician interview in
a clinical appointment setting, 14 records reported use of structured
questions regarding tinnitus problems, and one record used both clin-
ician interview and structured questions. Where structured approaches
were used, few records reported the actual question wording used. Two
records reported the use of adult tinnitus questionnaires, the Tinnitus
Handicap Inventory (THI) [12] and the Tinnitus Functional Index (TFI)
[11], to assess tinnitus in children. One record reported using the
Hospital Anxiety and Depression Scale (HADS) [26] to assess depres-
sion or anxiety-related symptoms. Via these data collection methods,
tinnitus-related problems were reported both directly and indirectly.
Reports of problems included: direct, spontaneous reports from the
child following open questioning; direct, prompted reports in response
to questions that assessed the presence or severity of particular pro-
blems; indirect reports from clinicians, parents or teachers; and inferred
problems, indicated by the reported therapeutic approach. No study
used clinical questionnaire measures specifically designed for children.
The use of questionnaires (THI, TFI, and HADs) was restricted to older
children, aged 8 and above, whereas the use of structured questioning
approaches did not vary by population age.
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Records identified by Records identified by
electronic database search of search of grey literature
peer-reviewed, published (Feb 2018)
literature «  The Hearing Joumal: 11
(Feb 2018) : Googlei 2
. MEDLINE: 1761 * EThOs:1
.  EMBASE: 840 +  ProQuest: 20
«  CINAHL: 296
+  PsycINFO: 49
S + Google Scholar: 41
=
2
LS
é Records identified by
= < reference list search
(records reporting most
problems): 1
Records identified by
€—————————| search update (July 2018)
«  Google Scholar: 2
ﬁ| 521 duplicates removed |
- 2503 screened by abstract |
=
=
¢
3 )I 2416 records excluded |
87 records screened by full
text
52 records excluded
Reasons:
- No tinnitus problems
reported (n=36)
g‘ - No tinnitus cases
3 reported (n=4)
2 - Duplicate data-set, least
w —S comprehensive (n=4)
- No direct problems
reported/ associated only
(n=2)
- Review article (n=2)
- Includes adults (n=2)
- Fulltext could not be
accessed (n=1)
- Noise induced (n=1)

35 records retained for data
extraction

Fig. 1. Flow chart of the study selection process.

3.2. Tinnitus-related problems observed in or reported by children

Tinnitus-related problems observed in or reported by children were
catalogued to understand the range of issues experienced and thus
provide a source of candidate domains to be assessed by a novel
questionnaire measure. The level of detail, number and range of tin-
nitus problems reported varied widely across the 35 records. Five re-
cords reported just one tinnitus-related problem in a child, 16 reported
two or three problems, ten reported four to 10 problems, and four re-
ported more than 10 problems. Problems identified were catalogued as
relating to (1) Physical health, (2) Cognitive Health, (3) Hearing and
Listening, (4) Emotional Health, (5) Quality of life, or (6) Feeling of
different/isolated. Although problem domains grouped under the
theme “Feeling different/isolated” may constitute problems relating to
“emotional health”, they were judged as distinct in this review.
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3.2.1. Physical health

A range of problems was identified under the theme of physical
health, i.e. issues relating to physical symptoms and bodily functions.
General sleep problems were commonly reported [27-40]. For ex-
ample, Baguley [27] described a child that “wasn't sleeping” because of
their tinnitus, and Rosing et al. [40] reported children with “issues
related to sleep”. Eight records reported children whose tinnitus pre-
vented them from getting to sleep [17,29,36,38,39,41-43] and three
records reported tinnitus causing children to wake at night [27,29,38].
Some records described the child's emotional response to tinnitus-re-
lated sleep difficulty. Fox et al. [42] reported tinnitus “irritated the
patient as she tried to fall asleep”, Jero [44] described the child's tin-
nitus was “annoying during sleep at night”, and Ben-David et al. [43]
described a child who was “irritated and nervous when he lay in his bed
at night”. Kentish et al. [17] described a child whose tinnitus-related
anxiety caused his lack of sleep and, as a result, he had begun to miss
school in order to sleep throughout the day. Baguley et al. [39] applied
a tinnitus severity framework [45] whereby levels of sleep difficulty
provided indicators of tinnitus severity. Tinnitus that “can disturb going
to sleep, but not sleep in general” was taken to indicate that the child's
tinnitus was a moderate problem, whereas tinnitus that “disturbs going
to sleep and can disturb sleep in general” was taken to indicate that the
child's tinnitus was severe. Tinnitus-related fatigue was reported in four
records [17,27,46,47]. Other physical symptoms included headache
[29,35,36,47], dizziness/vertigo [29,47], ear pain [35], physical dis-
comfort [30], tension in the neck and jaw [40], a feeling of blocked ears
[41], and changes in appetite [27]. Many records described physical
health problems to be attributed directly to the tinnitus as opposed to
co-occurring issues in the presence of tinnitus. For example, Graham
[47] reported a child who said tinnitus “makes me feel sleepy” and
Kentish [41] described a girl with tinnitus that “made her ears feel
blocked”.

3.2.2. Cognitive health

General concentration and attention issues were reported in eleven
records [17,28-30,32-35,37,48,49]. For example, Szibor et al. [28]
observed “concentration disorders” in children presenting in clinic with
bothersome tinnitus and Adegbiji et al. [48] observed attention pro-
blems. Often records reported concentration difficulties specifically, in
association ~with negative effects on school performance
[27,29,32,35,41,47,50]. For example, Phillipps et al. [50] described a
child whose tinnitus was “affecting her ability to concentrate at school”,
and Graham [47] reported perspectives from school teachers who as-
sociated tinnitus with “disturbances in concentration or behaviour”.

3.2.3. Hearing and listening

General hearing and listening difficulties were reported in six re-
cords [29,30,35,47,49,51]. Kentish et al. [29] reported children with
listening difficulties “in background noise” and “at home”. Difficulties
at home were described as difficulties “listening to television, music
and conversations”. Both Drukier [51] and Graham [47] reported
children with tinnitus that “makes it difficult to hear people's voices”.
Gabriels [32] reported a child whose tinnitus made her radio sound
distorted. Graham [47] and Kentish et al. [17] reported tinnitus making
it difficult for children to hear audiogram test tones. Similar to con-
centration issues, hearing and listening problems were also reported as
problems affecting the child at school [17,29,32,33,41,52]. Kentish
[41] reported a case of a child whose tinnitus caused her to miss in-
formation from the teacher, which subsequently resulted in her being
“told off for not paying attention”. Kentish et al. [17] reported a child
whose tinnitus often masked his teacher's voice during spelling tests,
causing him to make mistakes.

3.2.4. Emotional health
Children's emotional responses to tinnitus, such as being annoyed,
bothered, or disturbed were often reported [29-31,34,36,37,47,49,53-56],
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Table 3 (continued)

Question used to identify problems (actual wording or as described in article)

Method used to identify problems

Author(s) Study Design

Record # Reference # Year

Tinnitus Handicap Inventory (THI), Tinnitus Functional Index

(TFI), and a questionnaire to assess the symptoms and

characteristics of tinnitus.
Clinician interview

Prospective population study

2017 Kedzierawska et al.

[54]

31

Retrospective case review

2017 Szibor et al.
2017 Chan et al.

[28]
[35]

32

The questionnaire aimed to assess change in tinnitus and quantify potential
alterations in quality of life using multiple-choice questions (3 or 4-point

Likert scales when appropriate).

Structured telephone questionnaire

Retrospective case notes review

and prospective questionnaire

Do these sounds bother you? (no/a little annoying/very annoying and

disrupting sleep).

Structured questions

Prospective population study

2018 Lee & Kim

[31]

34

Question wording unknown.

Interviewer assisted questionnaire (questions covered nature,

relieving and aggravating factors)

Prospective population study

2018 Adegbiji et al.

[48]
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with descriptors being used interchangeably within the same study record.
Frequently, the presence or absence of negative feelings towards tinnitus
was used to estimate tinnitus severity [31,36,37,47,53,56]. For example,
Bae et al. [53] evaluated tinnitus severity by asking children how often
tinnitus bothered them or disturbed their daily activities. Children an-
swering “seldom”, “sometimes” or “only when in a quiet place” were
considered to have mild tinnitus whereas children answering “always”,
“usually” or “often” were defined as having severe or troublesome tinnitus.

Children were also reported to be anxious [17,29,33,35,40,48,57,58],
worried [29,48,51,56], distressed [32,33,35,44], frightened [17,29,33,41],
depressed [32,40,48], upset [27,46,47], frustrated [27], irritated [59],
overwhelmed [17], troubled [33], unable to relax [17], or tense [33] be-
cause of their tinnitus. Gabriels [32] described a child whose family's initial
lack of understanding and belief about her tinnitus caused her considerable
distress at home. In a general school population investigated by Juul [58],
children with tinnitus were found to score significantly higher on both
sections of the HADS than children without tinnitus. Kentish et al. [29]
reported a group of children presenting with “anxiety symptoms” which
included “panic attacks, hyperventilation, fear of being alone, dizziness,
and pre-occupation with tinnitus symptoms”. Some records reported chil-
dren with behavioural changes, which were attributed to their tinnitus.
These included, disruptive behaviour (tantrums or aggression)
[27,29,35,47], reluctance to wear a hearing aid [32,47], or internalising
feelings [29]. A case study authored by Ensink et al. [60] reported an 11
year old child who was so severely affected by his objective tinnitus that he
expressed suicidal ideation.

Four records described children with fears or concerns about their
tinnitus [17,29,33,41]. Kentish [41] described a child who was “wor-
ried that she would go deaf” because of her tinnitus. Kentish et al. [17]
described both a child who was “worried that she might have noise
damage” and another child whose tinnitus sounded like “creaking
stairs” and associated this with “fears of someone breaking into the
house at night”. Kentish & Crocker [33] reported a child who believed
her tinnitus was caused by “having a monster in her head”, and another
child who feared that her tinnitus would never change and “wanted to
know if it would go away when she got older”. Parents' fears about their
child's tinnitus were also reported. For example, concerns that tinnitus
may be reflecting or causing deterioration of their child's hearing
[29,33], concerns that tinnitus may be a sign of mental health problems
[29], or worries that the noises may be a sign of brain tumours or other
neurological conditions [29].

3.2.5. Quality of life

Four records reported problems relating to the impact of tinnitus on
children's general quality of life and daily activities [30,39,53,55]. One
of these, Coelho et al. [30], described the activities affected being
“leisure” activities and “physical activities”. Two records reported how
tinnitus had a negative impact on children's social life [33,61]. Kentish
& Crocker [33] described a child who specifically attributed her lack of
friends to her tinnitus, while Alicandri-Ciufelli et al. [61] described a
girl with “problems in her social life”.

Seven records described how tinnitus disrupted school or learning-
related activities [17,33,36,40,48,55,61]. General issues were reported,
such as “learning disturbances” [55], “literacy difficulties” [33], “re-
duced scholastic performance” [61], and observations of children with
tinnitus being “education backward” [48]. Kentish & Crocker [33] de-
scribed a child with “difficulties keeping up with school work” and
Mills et al. [36] described a child who was disturbed by tinnitus when
trying to study. Both Kentish et al. [17] and Kentish & Crocker [33]
described children who missed or stopped attending school because of
tinnitus, and Kentish & Crocker [33] described a child who was “finding
school quite stressful”.

3.2.6. Feeling different/isolated
Four records described children who experienced feeling different
or isolated because of their tinnitus. Baguley [27] and Kentish &
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Crocker [33] noted how children felt their tinnitus made them feel
different from everybody else, while Adegbiji et al. [48] observed
children to experience social isolation. Kentish [41] described a child
who did not feel able to talk to her teacher about her tinnitus, or to ask
for help when needed.

3.3. Research recommendations suggested in included records

Several records made recommendations about the future in-
vestigation of tinnitus in children. These recommendations were cata-
logued as relating to tinnitus aetiology, assessment, impact, and treat-
ment.

3.3.1. Aetiology

Three records made recommendations relating to the investigation
of tinnitus aetiology in children. Kim et al. [55] called for further in-
vestigation into the underlying mechanism(s) of tinnitus, Lee & Kim
[31] suggested more research to investigate “the correlation between
tinnitus and passive smoking”, and Eryilmaz et al. [52] suggested fur-
ther investigation into the aetiology and pathophysiology of essential
palatal tremor.

3.3.2. Assessment

Three records suggested the need for more standardisation when
investigating tinnitus in children. Kentish et al. [29] recommended that
“future research should include more standardised material”. Coelho
et al. [30] stated the need for a definition of tinnitus in children in order
to standardise the approach of future epidemiological studies. They also
reported the need for validated instruments to assess and classify tin-
nitus distress in children, to assess maturation of tinnitus and to mea-
sure treatment-related change. Chadha et al. [38] also highlighted the
lack of a validated instrument to assess tinnitus in children. They pro-
posed that the effect of tinnitus on quality of life in children with co-
chlear implants could be further explored using a “matched case—-
control methodology with a validated paediatric quality-of-life
instrument”.

3.3.3. Impact

Two records suggested investigation into the link between tinnitus
in children and psychological health. Kim et al. [55] highlighted the
need for further studies to determine the relationship between tinnitus
and tinnitus-related psycho-emotional disorders in adolescents,
whereas Kentish et al. [29] called for investigation into the causal re-
lationship between stress and anxiety in children with troublesome
tinnitus. Kentish et al. [29] also suggested investigation into the dif-
ferences between children with tinnitus and hearing loss and children
with tinnitus and normal hearing, because their study suggested higher
levels of difficulty experienced by children with tinnitus and normal
hearing. Szibor et al. [28] reported the scientific community need to be
encouraged to recognise the problem of tinnitus in children; improving
understanding of how it occurs and how children communicate it. Ben-
David et al. [43] proposed controlled studies to investigate paediatric
tinnitus and head trauma induced tinnitus, in order to further under-
stand the issue and enable clinicians to identify, treat and minimise its
damage. Drukier [51] suggested an in-depth study regarding the effect
of tinnitus on children's behaviour and performance in school. He also
suggested further investigation into the effect of tinnitus on audiologic
testing, aural rehabilitation, cochlear implantation and hearing aid
success. To characterise the onset, variability, and impact of tinnitus in
children with cochlear implants, Chadha et al. [38] suggested future
large-scale prospective cohort studies, with samples that include bilat-
erally implanted children with different inter-implant delays.

3.3.4. Treatment
Regarding future research into tinnitus treatments for children,
Coelho et al. [30] suggested that basic and clinical research should
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focus on developing innovative treatment options, and Eryilmaz et al.
[52] recommended studies with larger numbers of patients to in-
vestigate the therapeutic effect of botulinum toxin for children with
essential palatal tremor.

4. Discussion

This scoping review addressed three key aims. Firstly, the review
found high variability in the methods used to identify tinnitus-related
problems in children. Secondly, the review identified a broad range of
tinnitus-related problems experienced by children, across six broad
themes; physical health; cognitive health; hearing and listening; emo-
tional health; quality of life; and feeling different/isolated. These
findings evidence the detrimental impact of tinnitus on children's
quality of life and emotional wellbeing that risk long-term impairments
in learning and development. Finally, the review identified a range of
research recommendations relating to the investigation of tinnitus in
children. Specifically, recommendations highlighted a demand for more
standardised approaches and the need to understand the psychological
problems associated with tinnitus in children; objectives that remain
highly relevant today.

4.1. Identification of tinnitus problems in children

Amongst the 35 records included in this review, 21 records reported
three problems or fewer, whereas four records reported more than 10
problems. The records reported different approaches to identify the
problems experienced by the child, with the majority identifying pro-
blems via open questioning during the clinical interview. Where
structured questions or measures were applied, approaches used were
inconsistent. Problems were reported both directly (using the child's
verbatim) and indirectly via the interpretation of other stakeholders
(clinicians, parents, and teachers). Some problems were raised spon-
taneously and others were identified following prompts from the in-
vestigator. This variability suggests a lack of uniformity in the current
approach to assessing and reporting the impact of tinnitus in children,
limiting our overall understanding of how children are affected. Going
forward, it will be important for research to measure and report tinnitus
problems experienced by children more systematically and compre-
hensively. The identification of research recommendations calling for
“standardised materials” [29] and “validated instruments” [30,38] to
assess tinnitus in children further supports the need for standardised
approaches.

4.1.1. Sleep

This review found sleep difficulty to be a broadly reported problem
for children with tinnitus. To assess the child's sleep problems, the BSA
practice guidance advises clinicians to ask in detail about the child's
tinnitus at night, in order to understand experiences and associated
worries. Treatment approaches suggested are the introduction of quiet
environmental sound and encouraging a good bedtime routine [17].
Likewise, tinnitus-related sleep difficulty is a known problem experi-
enced by adults [2,62] and some studies have shown sound enrichment
at night as an effective therapeutic approach [63,64]. Whist no large
scale studies have demonstrated the efficacy of sleep management ap-
proaches for children with tinnitus, the successful use of environmental
sound at night has been reported in several cases [27,43]. Bartnik et al.
[65] also reported the successful use of bedside sound generators as
part of Tinnitus Retraining Therapy for children. Furthermore, Smith
et al. [22] found non-wearable sound enrichment and sleep hygiene
techniques to be used by the majority of UK paediatric tinnitus services.

4.1.2. Hearing and listening

This review found tinnitus-related hearing and listening difficulties
to be commonly reported in children. The BSA practice guidance ad-
vises clinicians to establish the impact of tinnitus on the child's hearing



H. Smith, et al.

and listening through discussion with the child and their supporting
network. Medical and audiological assessments are recommended to
understand the child's tinnitus in the context of their hearing ability.
The guidance also suggests the adapted use of existing paediatric
questionnaires such as the Children's Auditory Performance
Questionnaire (CHAPS) [66], Listening Inventory For Education (LIFE)
[67], and Screening Instrument For Targeting Educational Risk
(SIFTER) [68] to gather qualitative information regarding listening
difficulties. Hearing aids are recommended as a first line of treatment
for any child with tinnitus and hearing loss. Studies have shown hearing
aids to be beneficial in adults with tinnitus and hearing loss [69].
However, as of yet, no studies have demonstrated the utility of hearing
aids for children with tinnitus [17].

4.1.3. Concentration

This review also found tinnitus-related concentration issues to be
commonly reported. The BSA practice guidance advises clinicians to
establish the impact of tinnitus on the child's concentration through
discussion. The guidance also suggests the adapted use of existing
questionnaires such as the CHAPS [66] to assess the child's cognitive
performance in different listening conditions. The detrimental impact of
tinnitus on cognition has been demonstrated in several adult population
studies [70,71]. Whilst no therapeutic options specifically target tin-
nitus-related concentration problems, a reduction in tinnitus severity
via other therapeutic routes may help to alleviate concentration issues.

4.1.4. School

Difficulties at school, typically relating to concentration, hearing
and listening problems, were reported by many records included in this
review. The BSA guidance state that when assessing a child, it is im-
portant to gather information about the impact of tinnitus on all aspects
of life, including specific investigation into how the child is coping at
school. Furthermore, the guidance recommends the use of measures,
such as single-item scales or existing paediatric questionnaires (CHAPS
[66], LIFE [67], and SIFTER [68]), to qualitatively assess difficulty
relating to listening, concentration and school performance. For the
specific management of tinnitus in the classroom, the guidance advises
a pragmatic and personalised approach, incorporating planned self-help
strategies and teacher-led techniques, discussed and agreed formally
with the child's school [17].

4.1.5. Emotional health

The emotional impact of tinnitus was identified as a key problem
theme in this review. Problematic emotional responses to tinnitus were
broadly reported, as were symptoms of anxiety and depression. The
BSA practice guidance recommends health professionals gain an un-
derstanding of the psychological impact of the child's tinnitus, as part of
the clinical assessment procedure and highlight the complex relation-
ship between tinnitus, emotional wellbeing, stress and the context of
the child's life. In the absence of a child-specific questionnaire measure
of tinnitus distress, the guidance suggests the use of existing paediatric
questionnaires to screen for general psychological difficulties. For ex-
ample, the Paediatric Index of Emotional Distress Questionnaire (PI-ED)
[72], Strengths and Difficulties Questionnaire (SDQ) [73], or Revised
Children's Anxiety and Depression Scale (RCADS) [74]. Single-item
scales are also recommended to help children describe their level of
tinnitus distress. Single-item measures can be performed in the context
of different situations to assess various areas of the child's life (e.g.
home, or school). They can also be used over multiple time points to
measure changes in distress over time. The BSA practice guidance re-
commends several psychological approaches that can be used to ad-
dress children's tinnitus-related emotional difficulties. These include
CBT, relaxation techniques, mindfulness techniques, and Narrative
Therapy. Tinnitus-related psychological distress has been well docu-
mented in adults [3]. Furthermore, several studies have suggested an
association between psychological factors, such as anxiety and
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depression, and severe tinnitus [75]. A systematic review found sulffi-
cient evidence to support the efficacy of therapist-delivered CBT for
adults with tinnitus [4]. Whilst there is no evidence to support the ef-
ficacy of CBT for children with tinnitus, there is promising evidence to
support its effect in reducing anxiety in children [76]. In UK paediatric
tinnitus services, psychological approaches were found to be the least
used treatment approach across services [22]. Similarly, in UK adult
tinnitus services, access to psychological therapy or support is highly
variable [77].

Fears and concerns about the tinnitus were also identified as pro-
blems relating to emotional health. The BSA practice guidance advises
health professionals to assess and discuss any fears or beliefs the child
has about their tinnitus [17]. Information giving and therapeutic ap-
proaches such as psychological techniques are recommended to address
and alleviate tinnitus-related fear in both adults and children.

4.1.6. Quality of life/feeling different/isolated

Other themes identified were problems relating to the impact of
tinnitus on the child's quality of life and activities and feeling different/
isolated. Whilst withdrawal from activities and social problems are
highlighted by the BSA practice guidance as potential indicators of
tinnitus and associated difficulty, the guidance does not discuss the
assessment of these problem areas in detail, nor does it advise on
treatment approaches to specifically rehabilitate these areas of the
child's life. In adults, the detrimental impact of tinnitus on quality of
life, self-perception, and social activities has also been documented [3].
For children, it may be particularly important to detect and address
social problems, given that research has linked childhood social diffi-
culties to poor mental wellbeing [78,79].

4.2. Limitations

A possible limitation to this study is the accuracy and reliability of
problem data reported. Much of the problem data are reported in the
voice of the adult (clinician, parent, researcher) with little verbatim
description from the child. The problems voiced by adults may not be
those considered important to the child. Furthermore, there may be
issues identified by a parent or teacher that are relevant to the overall
care of the child as opposed to the child's own personal experiences.
Whilst all reported issues may be important, further investigation is
required to understand the relative importance of child versus stake-
holder-reported issues.

Different methods of collecting problem data may also influence the
accuracy and consistency of problem data reported. Rosing et al. [14]
systematically reviewed the methods used in epidemiology studies of
tinnitus in children and found that it was typical for investigators to use
different definitions of tinnitus, variable phrasing in the questions used
to identify the presence of tinnitus, and variable efforts to ensure that
the children in the study provided reliable answers. These differences
were believed to account for variability in the prevalence data reported
across studies. Likewise, the problem questions identified in the records
in this review varied.

Even direct reports from the child may lack accuracy. There are
recognised challenges involved in interviewing children regarding their
tinnitus, such as children's reluctance to discuss their tinnitus with
adults, or their lack of linguistic ability to communicate their difficul-
ties [80]. When interviewing children about their tinnitus there is a risk
they do not understand the question asked, wish to please the inter-
viewer, or are influenced by leading or poorly worded questions. For
example, children's answers are unlikely to be accurate where questions
contain multiple elements, or where not all elements are relevant or
understood by the child. In these instances, it is typical for a child to
give a blanket yes or no response. In the records included in this review,
some of the questions could be considered too complex and burden-
some for a child to respond accurately. One example was the question
used by Aksoy et al. [37] where children were asked, “Do these noises
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effect your sleep and concentration?” with the response options “Yes” or
“No”. Hence, how should the child respond if tinnitus negatively affects
their concentration but has no effect on sleep?

5. Conclusions

This scoping review found children with tinnitus to experience a
wide range of problems that have a detrimental impact on life and
wellbeing. At this critical period of life, the importance of addressing
these issues is vital, since these problems have the potential to con-
tribute long-term impairments in learning and development. Evidence
from this review therefore supports the clear clinical need for the
provision of high quality, effective care for children with bothersome
tinnitus. The current BSA practice guidance recommends management
practices to address the most broadly reported problems, including
sleep difficulties, concentration and hearing problems at school, and
emotional difficulties. Given the finding of this review, we suggest
problems relating to the impact of tinnitus on quality of life (i.e. general
activities, school activities, and social activities) and feeling different/
isolation are also important problem domains to consider when asses-
sing and planning treatment with a child who has tinnitus. The devel-
opment of a validated, child-specific questionnaire measure of tinnitus
would provide an effective method of performing a systematic assess-
ment and could provide a means of stratifying tinnitus severity in
children. Given the challenges associated with interviewing children
about their tinnitus, it will be particularly important for a child-specific
measure to include questions at a level of language accessible and fa-
miliar to the child [19,80].
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