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ABSTRACT 41 

Objectives: To generate a conceptual framework describing which aspects of children’s and 42 

adolescents’ lives are affected by chronic tinnitus.  43 

Design: Views and experiences of 32 participants from two participant groups informed this 44 

study: i) a tinnitus group consisting of adults who had experienced tinnitus during childhood 45 

and/or adolescence, and primary carers of children/adolescents with tinnitus, and ii) a 46 

clinicians’ group, consisting of clinicians who provided care for children/adolescents with 47 

tinnitus. Participants produced statements describing aspects of children/adolescents’ lives 48 

which may be affected by chronic tinnitus. Key concepts were identified through the 49 

processes of sorting the statements and rating them for degree of associated impact.  50 

Results: Participants identified 118 unique aspects of the lives of children/adolescents that 51 

may be affected by chronic tinnitus. These were clustered into four concepts: 1) Emotional 52 

Wellbeing; 2) Academic Performances; 3) Social/Relational and 4) Auditory/Cognitive 53 

Processing. At a group level, participants rated the impact of tinnitus as above a slight 54 

degree but below a moderate degree of impact. However, individual participant’s ratings 55 

indicated a range of perceived impact for each statement. 56 

Conclusions: The experience of chronic tinnitus during childhood and adolescence extends 57 

beyond the mere perception of sound. The perception of tinnitus may impact a child‘s 58 

Emotional Wellbeing; Academic Performances; Social/Relational and Auditory/Cognitive 59 

Processing. The impact of tinnitus in one aspect of a child’s life may influence other aspects 60 

of their life. While at a group level, participants regarded the impact of tinnitus as 61 

“somewhat more than mild” to “less than moderate”, individual participant’s ratings 62 

indicate that the impact from chronic tinnitus may be highly individual and highlighted the 63 



importance of individual assessment and management. Clinically, tinnitus management 64 

during childhood and adolescence may be improved if clinicians consider the impact and 65 

manifestation of tinnitus within each child’s daily life, and tailor tinnitus education and 66 

management strategies accordingly. 67 

 68 

INTRODUCTION 69 

Chronic tinnitus is the perception of a sound in the absence of external stimuli for episodes 70 

of five minutes or longer for three months or longer (Baguley et al., 2013; Hall et al., 2011; 71 

Holgers & Juul, 2006; Viani, 1989). It is a common and often distressing phenomenon 72 

(Yetiser et al., 2002) for both adults (Sindhusake et al., 2003) and children (Coelho et al., 73 

2007; Kentish et al., 2000; Rosing et al., 2016). Tinnitus is associated with psychological and 74 

somatic symptoms which can compromise the quality of life for both those who perceive 75 

the tinnitus and their family members (Mancini et al., 2018; Yetiser et al., 2002).  76 

How tinnitus impacts an individual’s life is highly variable and may be influenced by factors 77 

separate from the acoustic characteristics of the sounds perceived but which interplay with 78 

the perception of tinnitus to compound the impact (Bhatt et al., 2017; Gopinath et al., 79 

2010). Adults with chronic tinnitus often report that their tinnitus is associated with feelings 80 

of sadness, worry, frustration and anger. These feelings can lead to difficulties sleeping, 81 

relaxing and concentrating, may negatively impact relationships at work and impair 82 

participation in social settings (Gopinath et al., 2010; Moroe & Khoza-Shangase, 2014). 83 

However, the impact of tinnitus on children and adolescents, hereafter referred to as 84 

children, has been less closely studied. Some studies report that children are less likely to 85 

report tinnitus than adults, may be less troubled by it and more readily distracted from it 86 



(Mills et al., 1986; Mills & Cherry, 1984; Viani, 1989). Others report children being 87 

significantly distressed by their tinnitus (Kentish et al., 2000). Children have reportedly 88 

experienced symptoms such as poor sleep in association with tinnitus, which may contribute 89 

to difficulties with concentration, attention and fatigue (Adegbiji et al., 2018; Smith et al., 90 

2019, Szibor et al., 2017). They can suffer social exclusion, poorer mental health and 91 

physiological symptoms like dizziness and headache (Brunnberg et al., 2008; Kentish et al., 92 

2000; Martin & Snashall, 1994; Szibor et al., 2017).  93 

In an earlier study, we explored what tinnitus sounds and feels like to children through the 94 

reflections of adults who had experienced tinnitus during childhood as well as the 95 

perspectives of the primary carers and clinicians who care for them (Tegg-Quinn et al., 96 

2020). Findings from that study indicated that the perception of tinnitus extends beyond the 97 

mere perception of sound to include both emotional and physiological manifestations. The 98 

study also found that children experience tinnitus in a manner different to adults, in that it 99 

is influenced by their interpretation of the sounds (Tegg-Quinn et al., 2020). Subsequently, it 100 

is imperative to establish how tinnitus impacts the lives of the children. 101 

The joys and demands of childhood are different from those of adulthood, and as such, it is 102 

essential to understand the impact of tinnitus during these ages specifically. Applying 103 

assessment and management strategies designed for adults to children without 104 

modification may be unsuitable if delivered in a manner that is not suitable or appropriate 105 

for children and does not address those areas of impact important to them. Therefore, we 106 

must establish how tinnitus impacts children's lives to manage and ameliorate the negative 107 

impacts of tinnitus. The knowledge gained may improve tinnitus awareness during 108 



childhood, assist in developing assessment tools and appropriate management techniques, 109 

and improve access to and the quality of care for children who experience tinnitus.  110 

This study aimed to identify: 111 

1) Aspects of a child’s life that are impacted by the experience of chronic tinnitus; and 112 

2) The degree of impact associated with these aspects.  113 

 114 

METHODS 115 

This paper presents the findings of the second research question from a larger project 116 

seeking to develop a conceptual framework facilitating an improved understanding of the 117 

experience of chronic paediatric tinnitus. It does so from the reflections of adults who 118 

experienced tinnitus during childhood and the perspectives of the primary carers and 119 

clinicians who care for them. The first question explored what tinnitus sounds and feels like 120 

to the children who experience it. The second question explored which aspects of children’s 121 

lives are affected by chronic tinnitus and is reported here. The third question explored what 122 

is done to assist children who experience tinnitus and will be reported separately. 123 

This study used concept mapping, an inclusive mixed-methods participatory research 124 

method that combines group research processes of brainstorming, grouping and rating with 125 

multivariate statistical analysis (Rosas & Kane, 2012; Rosas & Ridings, 2017; Trochim & Kane, 126 

2005). Concept mapping as a research technique has been cited as suitable for studies that 127 

strive to gain insights into the patient experience and unveil topics of interest in fields 128 

where research is scant (Burke et al., 2005; Trochim & Kane, 2005; Trochim, 1989). This 129 



study's methodologies follow those described previously (Tegg-Quinn et al., 2020) and are 130 

summarised below.  131 

 132 

Participants 133 

Two groups of participants were recruited: (i) a tinnitus group which incorporated adults 134 

who had experienced tinnitus during childhood, as well as the primary carers of children 135 

with tinnitus, and (ii) a clinician group consisting of clinical professionals who care for 136 

children with tinnitus. Diversity was sought in participants in terms of age, country of origin 137 

and experiences to generate comprehensive and diverse insights (Rosas & Camphausen, 138 

2007; Schiller et al., 2013; Trochim, 1989). Both the adults who had experienced tinnitus 139 

during childhood and the primary caregivers were regarded as patients given both had 140 

different lived experiences of paediatric tinnitus, the patient journey, as well as their 141 

interactions with clinicians. However, parents were asked for their perspectives on their 142 

child’s experience. Adults who had experienced tinnitus during childhood were chosen as 143 

participants for this study rather than children currently experiencing tinnitus because it is 144 

perceived that asking children about their experience of tinnitus may unduly influence 145 

them. There was also concern regarding the participant burden associated with concept 146 

mapping. Previous studies support the decision to explore the reflections of adults who had 147 

experienced tinnitus during childhood. Several studies have shown that adults can recall and 148 

relate autobiographical and salient childhood events, such as childhood illness, with great 149 

detail and that these recollections are not impacted or altered by time or later experiences 150 

(Bauer & Larkina, 2016; Haas & Bishop, 2010; Smith, 2009). The inclusion of the three 151 



participant groups sought to provide a balanced perspective of the experience of tinnitus 152 

during childhood. 153 

Participants were recruited through emails and word of mouth through university, 154 

professional and clinical networks in Australia and internationally and through online 155 

chatrooms and forums. People who wished to participate, and who met the eligibility 156 

criteria provided written consent prior to participation. 157 

Thirty-two adults participated in the initial brainstorming phase, and 25 (23 original 158 

participants and two subsequent participants) completed the grouping and rating tasks. 159 

There was a greater number of female participants in both groups. A minimum of between 160 

10 and 20 participants is recommended to ensure that both a variety of insights are 161 

captured and that data saturation is achieved (Guest et al., 2006; Trochim & Kane 2005). 162 

Saturation refers to the point at which no more new insights, themes or information emerge 163 

and is often achieved within the first 12 interviews (Guest et al., 2006) 164 

The adults who experienced tinnitus during childhood (n=10) included three males and 165 

seven females aged between 19 and 62 years (mean 34.9, SD 15.14). The age of their 166 

tinnitus onset ranged from four to 18 years, and they resided in Australia, Portugal and the 167 

USA. At the time of data collection, all ten participants described still experiencing tinnitus; 168 

four reported that their tinnitus was less troublesome than during childhood and six 169 

reported that it fluctuated. Five reported having sought help for their tinnitus as a child, but 170 

only one reported that the help they had received was useful. The primary carers (n=10) 171 

included one male and nine females, ranging from 28 to 55 years (mean 44.73, SD 7.67). 172 

They resided in Australia and the United Kingdom. At the time of data collection, nine of the 173 

ten primary carers had sought tinnitus assistance for their children. 174 



The clinicians (n=12) included one male and 11 females; their ages ranged from 34 to 56 175 

years (mean 46.8, SD 7.99). They participated from the United Kingdom, Denmark and 176 

Australia. The clinicians represented three different professions: one Ear Nose and Throat 177 

specialist, one Psychologist, and ten Audiologists with their experience working in paediatric 178 

tinnitus ranging from less than five years to over 20 years. All clinicians had assisted a 179 

minimum of five children with tinnitus; nine clinicians had assisted more than 20 children 180 

with tinnitus, one had assisted between five and ten children, and one had assisted five 181 

children. 182 

Human ethics approval was granted through the Human Research Ethics Office, The 183 

University of Western Australia (RA/4/201/4274). 184 

 185 

Procedures 186 

The concept mapping process involved four stages: (i) brainstorming, (ii) grouping, (iii) 187 

rating, and (iv) data analysis and interpretation (Kane & Trochim, 2007).  188 

Brainstorming: During brainstorming sessions, 32 participants were asked to generate 189 

statements in response to the question: “What parts of children’s and adolescents’ lives are 190 

affected by chronic tinnitus?” The brainstorming sessions occurred via an online portal 191 

(Concept Systems, Version 4; Concept Systems Incorporated 2011) or via teleconference 192 

with researcher ST-Q. A face-to-face brainstorming session was also offered, but no 193 

participants chose this option. When participants elected the teleconference option, the 194 

instructions were given using a neutral tone, and they were not prompted beyond 195 

presenting the question again or asking for clarification if a response was not heard clearly. 196 

All statements were accepted and transcribed to promote participation and the generation 197 



of ideas, beliefs and experiences. All statements gathered offline were entered into the 198 

online concept mapping software portal. When participants chose to use the online portal, 199 

they were presented with the same instructions as participants participating via 200 

teleconference, but their responses were directly entered into the portal. These responses 201 

remained anonymous but could be viewed by other participants. Multiple participation 202 

methods promote heterogeneity of participation, thereby enhancing the breadth and depth 203 

of the insights gathered without compromising the validity and reliability of the study (Rosas 204 

& Camphausen, 2007; Schiller et al., 2013; Trochim, 1989). 205 

Upon completing the brainstorming activities, the participants’ statements were pooled and 206 

refined by three research group members (ST-Q, RJB & RHE). The statements were refined 207 

to ensure that participants had a list of clearly written statements for the grouping and 208 

rating tasks. Irrelevant or duplicate statements were removed. An irrelevant statement did 209 

not relate specifically to the prompting question such as Many little ones just put up with it. 210 

A duplicate statement presented the same information as another statement, even if the 211 

wording differed slightly (Poost-Foroosh et al., 2011). For example, Lose hearing in that ear 212 

when the tinnitus is there which is distracting and you can’t hear and When it blocks the 213 

hearing in one ear it is very distracting and distressing. These two statements were 214 

combined into one statement which conveyed both the words and sentiments of the 215 

original statements, When tinnitus blocks hearing in one ear it can be distracting and 216 

distressing. Double-barrel statements or those statements which presented more than one 217 

concept were where possible split to present each perceived impact (Jackson & Trochim, 218 

2002). For example, Worries about what might be e.g. That might miss what is said because 219 

of tinnitus, that tinnitus may get worse in certain environments so avoids them, was split 220 

into smaller concepts of ‘worry’, ‘missing what is heard’ and ‘avoiding environments’. These 221 



were then combined with other statements that stated similar concepts: statement 18: 222 

Worrying about which soft sounds might not be heard because of the tinnitus; statement 30: 223 

Stop being able to do the things one wants to, and statement 39: Worry about triggering the 224 

tinnitus is overwhelming. All statements were edited to ensure that they were clear, non-225 

identifiable and written in the first person. 226 

Grouping and rating: Following the brainstorming stage participants were randomly allocated 227 

to the grouping and rating tasks for one of the three questions in the larger study. The random 228 

allocation was undertaken to reduce participant burden. Once each participant had 229 

completed the grouping and rating tasks for their allocated question, they were invited to 230 

undertake the grouping and rating tasks for one or both remaining questions.  231 

Twenty-three participants (21 original participants and two subsequent participants) sorted 232 

the final set of statements into groups they believed identified a common theme. In the third 233 

stage, the individual statements were rated for their degree of impact associated with the 234 

statement using a 6-point Likert scale: 0 = “low degree of impact”, 1 = “minimal degree of 235 

impact”, 2 = “slight degree of impact”, 3 = “minor degree of impact”, 4 = “moderate degree 236 

of impact” and 5 = “high degree of impact”.  237 

The grouping and rating activities were undertaken via the online portal or via postal packs.  238 

 239 

Data Analysis 240 

Data analysis involved multidimensional scaling and hierarchical cluster analysis undertaken 241 

both within the concept mapping software and using SPSS (IBM Corp. Released 2017. IBM 242 

SPSS Statistics for Windows, Version 25.0. Armonk, NY: IBM Corp.). The relationships 243 

between the individual statements were graphically displayed using a point map. This 244 



displays each statement as a point, with the points appearing closer to each other when 245 

statements are grouped frequently and further apart when statements are rarely grouped. 246 

As such, the distance between points illustrates how frequently individual statements were 247 

grouped.  248 

In the concept mapping process, the outputs of the grouping tasks of the individuals are 249 

synthesised to produce options for clustering the statements.  250 

The cluster map illustrates key concepts highlighted through the process of hierarchical 251 

cluster analysis. The cluster boundaries define which statements are in the cluster, and their 252 

relative locations illustrate how they are associated with each other (Jackson & Trochim, 253 

2002). While multiple cluster maps may be created for any data set, establishing which 254 

cluster map best represents the participants' views is determined by the researchers. This is 255 

guided by both the content of the clusters and the bridging scores of each cluster. Bridging 256 

scores provide information regarding how frequently statements are grouped, which 257 

statements form the anchor statements for each cluster, and which statements bridge 258 

between the clusters. Lower bridging scores indicate that the statements within a cluster 259 

are frequently grouped. High bridging scores indicate that the statements within a cluster 260 

are grouped less frequently and suggest that consideration be given to increasing the 261 

number of clusters (Jackson & Trochim, 2002).  262 

Validity and reliability estimates 263 

The validity of the grouping tasks and multidimensional scaling is established through 264 

calculating a stress index. Stress indices between 0.205 and 0.365 indicate an acceptable 265 

level of reliability or goodness of fit and lower scores being more desirable (Kane & Trochim, 266 

2007).  267 



The reliability of the final concept map was investigated through split-half reliability tests 268 

conducted in two ways: (i) comparing the grouping data of the tinnitus and clinician cohorts, 269 

and (ii) comparing two groups into which all participants’ grouping data were randomly 270 

allocated (Rosas & Kane, 2012). The split-half reliability tests establish whether there is a 271 

consensus in how the statements are grouped among cohorts and participants (Trochim, 272 

1993).  273 

Internal consistency for each cluster was established by calculating Cronbach’s alpha for 274 

each cluster separately for both the tinnitus group and the clinicians’ group. 275 

External representational validity was explored by presenting the cluster map and the list of 276 

statements in each cluster to the participants. Participants were asked to review the 277 

concept map and then consider whether the statements reasonably informed the concepts 278 

and whether the names and descriptions of the presented clusters reasonably represented 279 

the statements within each cluster. The participants’ responses determined whether any 280 

adjustments were required. 281 

 282 

RESULTS 283 

Participants generated 194 raw statements which were refined to produce 118 statements 284 

(Appendix 1). The individual participants grouped the data to produce between seven and 285 

17 separate statements (mean 8.6, SD 4.1). Following the hierarchical analysis, the research 286 

team determined that a 4-cluster map best represented the data (Figure 1).  287 

The four clusters were named (i) Emotional Wellbeing, containing the largest number of 288 

statements (n=49), many of which included descriptions of fear, isolation and anxiety, had a 289 

low bridging score (0.32); (ii) Academic Performances (n=26 statements) included 290 



statements which frequently described an impact on concentration and attention, and had 291 

the lowest bridging score (0.24); (iii) Social/Relational (n=28 statements) included 292 

statements frequently describing an impact on sleep, and which had a relatively high 293 

bridging score (0.68); (iv) Auditory/Cognitive Processing included statements describing 294 

interference with listening and cognitive processing, contained the smallest number of 295 

statements (n=15) and had the highest bridging score (0.71). 296 

As two clusters had relatively high bridging scores, the five and six cluster options were 297 

revisited. However, as these did not provide additional insights and the bridging scores did 298 

not improve, the four-cluster representation was retained.  299 

Internal validity of the four-cluster map was determined firstly by calculating a stress index. 300 

The stress index for the four-cluster map was 0.26, indicating that the cluster map 301 

accurately reflected and represented the groupings undertaken by the participants (Kruskal, 302 

1964; Rosas & Kane, 2012; Trochim, 1993). 303 

Reliability of the cluster map was determined using the Spearman-Brown coefficient of 304 

unequal lengths split-half reliability tests. With the participants split into their tinnitus and 305 

clinician cohorts, the score was 0.89. When the participants were randomly split into two 306 

groups (Rosas & Kane, 2012), the score was 0.92. These scores indicated that the final four-307 

cluster map was representative of the two participant groups and displayed good 308 

correlation between how the individuals within the groups sorted their data and how their 309 

effects were presented (Hinkle et al., 1988). 310 

Cronbach’s alpha was calculated for both the tinnitus and the clinicians’ groups to establish 311 

internal consistency for each cluster. The results were consistent with very high levels (>0.8) 312 

for all clusters (Rosas & Kane, 2012; Trochim, 1993) (Table 1).  313 



The participants’ group mean rating scores for the impact associated with each statement 314 

varied from 1.67 (slight to minor degree of impact) for statement 15 Physical reaction times 315 

are slower to 4 (moderate degree of impact) for statement 42 Sleep, as the tinnitus is 316 

associated with nightmares and scary thoughts. Individual participant’s rating scores varied 317 

between 0 (low degree of impact) to 5 (high degree of impact) for each statement. 318 

The participants viewed the degree of impact associated with each cluster similarly. The 319 

mean rating scores varied from 2.69 for the impact of the Auditory/Cognitive processing 320 

cluster to 3.03 for the Academic Performances cluster on a 0 to 5 Likert scale. These cluster 321 

ratings are consistent with a perceived degree of impact well above a “slight degree of 322 

impact” and just above a “minor degree of impact.” 323 

Eight participants (tinnitus group n=4; clinicians n=4) participated in the external validation 324 

of the final cluster map. The participants supported both the clusters derived from the data, 325 

the cluster names and their descriptions; no changes or adjustments were suggested or 326 

requested. 327 

 328 

DISCUSSION 329 

During this study, the participants’ statements, groupings and rating results highlighted four 330 

distinct areas of children’s lives affected by the experience of chronic tinnitus. While 331 

participants rated the impact associated with each of the four areas similarly, the impact 332 

associated with Emotional Wellbeing and Academic Performances were described more 333 

frequently. As will be described below, they also illustrated how the impact associated in 334 

one area of a child/adolescent’s life might contribute to difficulties in other aspects of their 335 

life such as their education, social engagement and family relationships. This study also 336 



identified that sleep disturbance is often described as an effect of tinnitus and that both 337 

groups perceived the impact associated with tinnitus during these life stages as being above 338 

“slight” but below “moderate” on a 0 to 5 Likert scale with significant individual variation 339 

noted. This variation highlights the importance of individual assessment and of avoiding 340 

generalisations regarding the experience of tinnitus during childhood when working in the 341 

clinical setting. These findings will be discussed further below.  342 

 343 

Four distinct areas of children’s’ lives impacted by tinnitus 344 

Participants indicated that tinnitus might affect children’s Emotional Wellbeing, their 345 

Academic Performances and Social/Relational aspects of their lives and cause 346 

Auditory/Cognitive Processing interference. These findings concurred with and extended the 347 

findings of a scoping review reporting tinnitus-related problems experienced by children 348 

and how they impact upon physical health, emotional health, cognitive health, hearing and 349 

listening abilities, a sense of being different or isolated, and quality of life (Smith et al., 350 

2020). The participants in the present study grouped the statements in a manner that 351 

highlighted similar areas of impact; however, the content of the statements often provided 352 

insight into why tinnitus may have the impact described. For example, statement 10: Give 353 

up studying because of difficulty concentrating provides insight into how the experience of 354 

tinnitus during childhood can impact upon schooling. These insights explain how childhood 355 

experiences of tinnitus can be similar to and also different from those described by adults 356 

who experience tinnitus. They are similar, to adults, in that adults who seek assistance for 357 

their tinnitus often describe difficulties with concentration, sleeping, hearing and 358 

communication as well as an association with anxiety and depression (Andersson, 2002; 359 



Bartels et al. 2008; Langguth, 2011; Westin et al., 2008). Yet, they differ from adults, in that 360 

the impact experienced by children can be compounded by their developmental age and 361 

stage, by not knowing what they are experiencing and by having difficulty expressing or 362 

communication what they are experiencing (Dionne-Dostie et al., 2015; Kentish et al., 2000; 363 

Tegg-Quinn et al., 2020). The experience of tinnitus does not occur in isolation and 364 

difficulties associated with tinnitus in one area of a child’s life may subsequently contribute 365 

to additional difficulties which may compound and have long-term consequences. For 366 

example, difficulties attending in class or concerns about experiencing tinnitus in certain 367 

settings may contribute to social withdrawal and reduced activity participation which may 368 

have negative ramifications for their education and later their employment and productivity 369 

(Maes et al., 2013; Mucci et al., 2014; Schaette & McAlpine 2011; Westin et al., 2008). 370 

 371 

Impact of tinnitus 372 

Several statements generated during this study demonstrate how the experience of tinnitus 373 

may be a compounding one, where a difficulty experienced in one area of a child’s life may 374 

contribute to difficulties in another aspect of their lives. For example, statement 33: Sense 375 

of fear; weird fear of the tinnitus but don’t know enough about it, and statement 46: Mental 376 

health – know that something is different and wrong or weird but can’t say what is wrong, 377 

show how the impact of perceiving tinnitus during childhood/adolescence may be 378 

compounded by not knowing or understanding what is being experienced. A lack of 379 

understanding and fear may contribute to children having difficulty controlling/regulating 380 

their emotions is evidenced by statement 85: Control of emotions; much more emotional, 381 

and statement 94: Emotions and tolerance, become more of a struggle. These difficulties, 382 



which may be expressed as irritability, moodiness and nervousness, concurred with the 383 

findings of earlier studies (Baguley et al., 2013; Sanchez & Stephens, 1997). Statements such 384 

as statement 6: Relationship with school; if kept awake at night because of tinnitus, days 385 

from school may be missed due to tiredness, if the school raises concerns the child may 386 

become more stressed illustrate how the impact of tinnitus can cascade with the perception 387 

of tinnitus being associated with impact in multiple aspects of a child’s life. 388 

Other statements such as statement 84: Tinnitus can cause anxiety and depression, 389 

statement 43: Tinnitus affects anxiety, anxiety makes tinnitus louder. Anxiety and tinnitus go 390 

hand in hand and statement 19: Exacerbates mental health issues; if having a breakdown 391 

the noise just exacerbates it, demonstrate how the impact of tinnitus may be further 392 

compounded by other concomitant issues such as depression or anxiety. Statements 90: 393 

Ability to concentrate at school, 20: One can be very distractible, and 114: Can’t go to 394 

parties, family gatherings etc. as it gets too noisy and sets off the tinnitus, illustrate how the 395 

impact of tinnitus may be exacerbated by or interact with other conditions, such as central 396 

auditory processing issues and sensory processing hearing loss and hyperacusis (Brunnberg 397 

et al., 2008; Holgers & Juul, 2006; Y. H. Kim et al., 2012; Rosing et al., 2016).  398 

The diffuse nature of tinnitus impact during childhood was illustrated through the 399 

participants’ statement groupings. Participants grouped statements associated with issues 400 

such as difficulty sleeping, difficulties with conversation and difficulties with attention and 401 

concentration, into three of the four clusters. These groupings further reinforce how the 402 

impact of tinnitus during childhood is not one of discrete problems, as is often indicated in 403 

the literature surrounding the experience of tinnitus in adults. Rather, the experience of 404 



tinnitus during childhood may be associated with pervasive implications and impacts that 405 

affect multiple aspects of a child’s life. 406 

 407 

Degree of impact 408 

Of note was the relatively low degree of impact and direction of impact reported by the 409 

participants. The mean ratings for the clusters were between 2.69 and 3.03 (Table 1), 410 

indicating the perceived impact was between somewhat more than slight but less than 411 

moderate. The mean ratings for the individual statements ranged from 2.00 (SD1.7) for 412 

statement 22 to 3.77 (SD1.7) for statement 87 (Appendix 1). However, the degree of impact 413 

ranged from 0 to 5 for all statements, showing that children experience tinnitus in various 414 

ways and that for some children, the impact is significant. This range of impact is reflected in 415 

the findings of Mills et al. (1986) and Mills and Cherry (1984) who suggested that the impact 416 

of tinnitus during childhood may be mild and Kentish et al. (2000) who found that tinnitus 417 

has a significant impact on some children. It was also noted that none of the individual 418 

statements reflected a positive impact associated with tinnitus. This is despite the fact that 419 

the descriptors of tinnitus can sometimes reflect a pleasant experience, such as Happy 420 

sounds e.g. angel noises or Enjoyable ‘friendly bees’ (Tegg-Quinn et al., 2020). 421 

Statements generated during this study provided illustrations which supported the findings 422 

of earlier studies. For example, statements such as 72 and 81 raised Deep-rooted fear and 423 

being On guard and alert all the time, not only for the tinnitus but also for triggers and the 424 

sequelae of perceiving tinnitus, supported the findings Holgers and Juul (2006). They found 425 

that the association between the degree of impact ascribed to tinnitus and the relation to 426 

psychological factors is greater than the degree of impact ascribed to tinnitus in association 427 



with hearing loss. These were echoed by Y. H. Kim et al. (2012), S. Kim et al. (2016) and J. Y. 428 

Kim et al. (2018), who also found reported an association between tinnitus severity and 429 

stress. However, it is also important to consider that the ratings in this study were from 430 

adults who reflected on their experience of tinnitus as a child or from the perspective of 431 

parents or clinicians. They were not from children currently experiencing tinnitus without 432 

the benefit of understanding what they are experiencing, hindsight or an adult’s experience 433 

of life. Indeed, the individual rating data demonstrated a spread of impact results for each 434 

of the statements. 435 

 436 

Clinical implications  437 

How tinnitus is experienced during childhood and the corresponding impact has important 438 

ramifications for assessing and managing tinnitus within a clinical setting. Clinically, it is 439 

difficult to assess the impact of tinnitus during childhood without understanding how it is 440 

experienced. Clinical assessment, management, and resources need to identify and cater to 441 

the areas of impact identified by stakeholders during this study and the emotion and 442 

experiences conveyed by the statements. While adults may be able to conceptualise tinnitus 443 

as a discrete percept of sound, such separation may be more difficult for children especially 444 

if they cannot voice what they are experiencing (Kentish et al., 2000). Several studies have 445 

looked at the impact of tinnitus during childhood using patient report measures (PRM) 446 

designed for adults. However, such measures may not adequately address the issues and 447 

concerns experienced by children. In a recent scoping review of the clinical management of 448 

tinnitus during childhood, Smith et al. (2020) found that the Tinnitus Handicap Inventory, 449 

Tinnitus Functional Index and Mini-Tinnitus Questionnaire were the most commonly used in 450 

clinical practice in the UK as measures of tinnitus for children. PRMs have also been used in 451 



research settings to study the impact of tinnitus during childhood (Y. H. Kim et al., 2012; J. Y. 452 

Kim et al., 2018; Szibor et al., 2017). J. Y. Kim et al. (2018) applied the Tinnitus Handicap 453 

Inventory to a group of adolescents and reported a general finding that children who 454 

experience tinnitus have a greater propensity for higher trait anxiety scores than children 455 

and adolescents who do not. On the other hand, studies where children’s experiences were 456 

investigated through interviews or case note reviews provided more in-depth insights and 457 

described more specific areas of impact. For example, Szibor et al. (2017) found that 458 

children who experience tinnitus may also experience difficulties with sleeping, 459 

concentration and social exclusion. Adegibiji et al. (2018) described difficulties with 460 

attention in association with the experience of tinnitus, and Kentish et al. (2000) described 461 

daily difficulties experienced by children who experience tinnitus. These differences suggest 462 

that how a child is questioned about their tinnitus and its associated impact can influence 463 

the information is obtained. Developing assessment and management tools tailored 464 

specifically to children is crucial, and the information contained within the statements 465 

generated during this study should be considered when developing such resources.  466 

The statements generated during this study also highlighted the importance of identifying 467 

the factors contributing to tinnitus distress to inform the implementation of targeted 468 

management strategies. By understanding how a child experiences tinnitus, specific 469 

management strategies can be devised that better address each child’s particular concerns. 470 

Six of the statements such as statement 86 Breakdown in relationships at home if some 471 

family members do not understand chronic tinnitus and statement 89 Negatively impacting 472 

upon relationships with parents and siblings highlighted the impact that a child experiencing 473 

tinnitus can have within a family. The statements illustrated how tinnitus might not only 474 

impact the child but also their relationships with immediate family members and potentially 475 



impact the relationships of their immediate family and extended family if they feel unable to 476 

attend family events due to the impact of the noise upon their tinnitus. Such statements 477 

highlight the importance of extending the scope of care beyond just the child experiencing 478 

tinnitus to include their family using family-centred care and family-centred practice. These 479 

care models not only consider the needs of the child with tinnitus but also those of their 480 

family and regard them as central to decision making and implementation processes 481 

(Bennett et al., 2020; Johnson, 1990; King et al., 2004).  482 

The Tinnitus in Children Practice Guidance (Kentish et al., 2015) and Kentish et al. (2000) 483 

recommend including tinnitus education in the management of tinnitus during childhood. 484 

Statements from the current study, such as statement 98: Thinking that something is 485 

seriously wrong, illustrates why tinnitus education for both children and their parents is 486 

important. Children may feel as if they are alone in experiencing tinnitus. However, if they 487 

are troubled by their tinnitus, and it impacts other aspects of their lives, members of their 488 

family may also be worried by what the child is experiencing and how best to help them. 489 

Ensuring that parents are well supported and educated about tinnitus is likely to help them 490 

support their child (Johnson, 1990; Kentish et al., 2000; King et al., 2004). It is foreseeable 491 

that when clinicians can identify how each child experiences tinnitus and how the impact 492 

manifests within their daily lives, they will be better able to tailor tinnitus education and 493 

management strategies. Clinicians need to ask about the presence of tinnitus and be 494 

mindful of the varying degrees of impact in the four key areas highlighted during this study. 495 

With this information, they will be better able to facilitate appropriate management 496 

strategies to ameliorate any associated negative impacts that the child is experiencing. 497 

 498 



Limitations and future research 499 

This study sought to recruit participants who were heterogenous in terms of their age at the 500 

time of the study, their age of tinnitus onset, and their country of origin to inform this study. 501 

However, participants within this study may represent a section of the population for whom 502 

the experience of tinnitus was troublesome, either during childhood or as a parent or carer. 503 

Such a population would likely generate statements and ratings that indicate a greater 504 

degree of impact associated with the experience of tinnitus during childhood/adolescence 505 

than can be expected from those for whom tinnitus is less troublesome. However, the 506 

inclusion of a clinician participant group comprising clinicians with significant experience in 507 

tinnitus assessment and management during childhood balanced potential bias. 508 

The qualitative nature of the brainstorming activity is highly suited to the exploratory nature 509 

of this study. However, given the nature of this data collection method it is highly likely that 510 

if the study were to be replicated using a different cohort, slightly different thoughts, ideas 511 

and experiences may be forthcoming. However, the study sought to mitigate potential 512 

concerns associated with reproducibility by including a large concept mapping sample of 34 513 

participants representing three different informant groups to ensure that a variety of 514 

experiences, insights and opinions were generated, and that data saturation would be 515 

reached. Minimal sample sizes of between 10 and 20 participants are recommended to 516 

ensure that a variety of experiences and opinions are gathered, and saturation is often 517 

reached within the first 12 interviews (Guest et al., 2005; Trochim & Kane, 2006) 518 

This study may also have been limited by the lack of a participant group representing 519 

children who were currently experiencing tinnitus. However, concerns existed over the 520 

possible participant burden of the concept mapping research method for children. As 521 



previous studies have demonstrated that adults can reliably recall with detail important 522 

autobiographical events and experiences from their childhood without influence from more 523 

recent experiences (Smith, 2009), this is likely to be a minor limitation. 524 

This study may also have benefited from further exploration regarding the possible impact 525 

of co-morbidities on the participants’ perceived tinnitus impacts. It is possible that the 526 

perceived impact of the tinnitus may have been influenced by other co-morbidities but this 527 

was beyond the scope of this study. 528 

While it would have been interesting to analyse the grouping and rating results of adults 529 

who experienced tinnitus during childhood separately from parents and primary carers in 530 

the tinnitus group, the participant numbers were not large enough to do so.  531 

 532 

 533 

CONCLUSION 534 

The experience of chronic tinnitus during childhood and adolescence is more than just the 535 

mere perception of sound. During this study, participants identified four principal areas of 536 

impact Emotional Wellbeing; Academic Performances; Social/Relational and 537 

Auditory/Cognitive Processing aspects of a child’s life may be affected by tinnitus. This study 538 

also identified that the sequelae of the impact in one aspect of a child/adolescent’s life 539 

might manifest in other aspects of their lives.  540 

As indicated by the two groups’ ratings, the degree of impact varied from “somewhat more 541 

than slight” for Auditory/Cognitive Processing to “less than moderate” for Academic 542 

Performances. Such responses suggest that often the impact of tinnitus may be mild. 543 



However, the individual variation suggests that individual assessment should be undertaken 544 

to establish if and what care is required. Differences noted in the degree of impact 545 

associated with each of the statements’ ratings by individual participants compared to the 546 

group cluster rating scores suggest that the lived experience and degree of impact perceived 547 

by each child may be highly individual. 548 
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Figure 1. Concept map of the four clusters describing the impact of tinnitus on different 732 

areas of children’s lives. Each concept’s bridging score (provided in brackets) reflects how 733 

often the participants grouped the statements, with lower bridging scores reflecting 734 

statements grouped more often. 735 
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