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ABSTRACT 

Chronic tinnitus, the perception of sound without an external noise source, is experienced 

by children/adolescents (referred to hereafter as young people) just as it is by adults. 

However, debate continues regarding its prevalence, the potential for associated distress, 

and secondary impacts. The paucity of understanding of tinnitus in young people 

contributes to the current clinical situation where young people report experiencing tinnitus 

and associated distress, yet clinicians lack evidence-based assessment or management 

strategies to support them. With the best of intentions, clinicians may be failing to identify 

young people with tinnitus or may provide management strategies that are ineffective or 

unsuitable, thereby wasting young people’s and their family’s time, and emotional and 

financial resources. At worst, some strategies that are not evidence based may be 

detrimental. Therefore, an improved understanding of the experience of tinnitus 

experienced by young people and the evidence to support current clinical approaches is 

required. 

The purpose of this thesis was to develop a conceptual framework describing the 

experience of tinnitus experienced by young people. The framework could then be used to 

inform and guide the clinical assessment and management of tinnitus in young people, 

guide best practice guidelines and steer future research. The goals of this thesis were 

achieved through a structured scoping review and three concept mapping studies involving 

the recollections of adults who had experienced tinnitus as a young person; the carers of 

young people with tinnitus and clinicians caring for young people with tinnitus and their 

families 

The structured scoping review was undertaken to identify and critically appraise patient 

response measures and tinnitus management interventions reported as having been applied 

to young people experiencing tinnitus. The scoping review identified eight studies where 6 

PRMs had been used to evaluate tinnitus in young people. Three behavioural tinnitus 

interventions and three combination intervention strategies were identified as having been 

applied to young people with tinnitus and evaluated. The scoping review revealed a dearth 

of evidence to support the measures identified as having been used to assess and manage 

tinnitus in young people.  
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The 3 concept mapping conducted to develop a conceptual model or framework describing 

the experience of tinnitus in young people to guide the future development of clinical 

approaches for the assessment and management of tinnitus experienced by young people. 

Each of the concept mapping studies involved adults who had experienced tinnitus as young 

people, parents of young people with tinnitus and clinicians involved in the care of young 

people with tinnitus from multiple regions. The concept maps produced during these 

studies all had high internal consistency results suggesting that participants from multiple 

regions had similar experiences and supported the suitability of the concept model 

produced. 

 

During the first study participants generated statements in response to the question “What 

does tinnitus sound and feel like to children and adolescents who experience it?” The 

responses illuminated the heterogeneous and multisensory nature of tinnitus for young 

people. When young people experience tinnitus, they may perceive not only sounds but also 

emotions and physical sensations. It also became apparent that how a young person 

experiences tinnitus will be influenced by their developmental age and stage, influencing 

the interpretation of the sounds they perceive and the physical sensations and emotions 

they experience. 

During the  second study participants generated statements in response to the question 

“What aspects of a child/adolescents’ life are impacted by the experience of chronic 

tinnitus?”. The participants’ responses showed how the experience of  by young people can 

have both primary and secondary impacts. The responses indicated how impacts from 

tinnitus in one area of a young person’s life, be it their emotional wellbeing, academic 

performances, social relationships, or auditory/cognitive processing, can have ramifications 

for other aspects of their lives. The participants further reinforced the importance of 

individual assessment and management of tinnitus for young people rather than 

generalisations and recommendations. 

During the  third concept mapping study participants responded to the question “What is 

done to reduce the impact of tinnitus upon children/adolescents’ lives?”. The participants 

highlighted the perceived importance of recognising tinnitus, acknowledging the potential 

for associated distress, and providing clinical care and expertise.  



 

PAGE | v  

These studies further illuminated the impact of tinnitus on young people for family 

members and the need to ensure that clinically based care is individually tailored to each 

young person’s experience within a family-centred care (FCC) framework.  

From the findings of these four studies a conceptual framework was developed which 

describes the experience of tinnitus experienced by young people. This framework can also 

facilitate the clinical management of tinnitus experienced by young people and inform 

future research. The framework emphasises the need for tinnitus assessment of tinnitus 

experienced by young people to be directed towards both the perception and impact of 

tinnitus. It also demonstrates the importance of being mindful of the reciprocal relationship 

between the perception and impact of tinnitus and directing management towards both 

simultaneously. Furthermore, the model encourages clinicians and researchers to ensure 

that both the assessment and management of tinnitus experienced by young people is 

grounded within an FCC framework and that both are based on evidence-based practices. 

  



 

PAGE | vi  

TABLE OF CONTENTS  

THESIS DECLARATION II 

ABSTRACT III 

TABLE OF CONTENTS VI 

LIST OF TABLES IX 

LIST OF FIGURES X 

ACKNOWLEDGEMENTS XI 

AUTHORSHIP DECLARATION: CO-AUTHORED PUBLICATIONS XII 

CONFERENCE PRESENTATIONS ARISING FROM THIS THESIS XVI 

PUBLIC PRESENTATIONS AND COMMUNITY ENGAGEMENTS ARISING FROM THIS THESIS XVII 

OTHER PUBLICATIONS ARISING DURING CANDIDATURE XVIII 

ABBREVIATIONS XIX 

CHAPTER ONE. INTRODUCTION AND BACKGROUND 1 

1.1 INTRODUCTION 1 

1.2. BACKGROUND 2 
1.2.1 Tinnitus 2 
1.2.2 Neurophysiological model 3 
1.2.3 Concept mapping Error! Bookmark not defined. 
1.2.4 Patient response measures 9 

1.3 PURPOSE OF THIS THESIS 9 
1.3.1 Aims of thesis 10 
1.3.2 Hypothesis 11 

1.4 THESIS OVERVIEW 11 
1.4.1 Chapter Two: The use of patient-report measures and intervention strategies for children and 

adolescents with chronic tinnitus: A scoping review 11 
1.4.2 Chapter Three: Reflections and perceptions of chronic tinnitus during childhood and 

adolescence 12 
1.4.3 Chapter Four: Reflections on how tinnitus impacts the lives of children and adolescents 13 
1.4.4 Chapter Five: reducing the impact of tinnitus on children and adolescents’ lives: A mixed-

methods concept mapping study 14 
1.4.5 Chapter Six: General discussion–Conceptual framework 15 

1.5 REFERENCES 16 

CHAPTER TWO. THE USE OF PATIENT-REPORT MEASURES AND INTERVENTION STRATEGIES FOR 
CHILDREN AND ADOLESCENTS WITH CHRONIC TINNITUS: A SCOPING REVIEW 20 

FOREWORD 20 

2.1 ABSTRACT 21 

2.2 INTRODUCTION 21 

2.3 METHODS 23 
2.3.1 Research question identification 23 
2.3.2 Identification of relevant studies 23 
2.3.3 Study selection 25 
2.3.4 Data charting 25 
2.3.5 Collation, summarising and reporting the results 26 

2.4 RESULTS 26 
2.4.1 Patient-report measures (PRMs) 28 



 

PAGE | vii  

2.4.2 Interventions 32 

2.5 DISCUSSION 34 
2.5.1 Clinical implications 38 
2.5.2 Limitations 39 

2.6 CONCLUSIONS 39 

2.7 REFERENCES 39 

CHAPTER THREE. REFLECTIONS AND PERCEPTIONS OF CHRONIC TINNITUS DURING CHILDHOOD 
AND ADOLESCENCE 44 

FOREWORD 44 

3.1 ABSTRACT 45 

3.2 INTRODUCTION 46 

3.3 MATERIALS AND METHODS 48 
3.3.1 Participants 49 
3.3.2 Recruitment 50 

3.4 PROCEDURES 51 
3.4.1 Brainstorming 51 
3.4.2 Grouping and rating 52 
3.4.3 Data analysis and interpretation 53 

3.5 RESULTS 56 
3.5.1 Domain of sound 57 
3.5.2 Domain of feelings 58 
3.5.3 Participant ratings 60 

3.6 DISCUSSION 62 
3.6.1 Limitations and future research 67 

3.7 CONCLUSIONS 69 

3.8 REFERENCES 69 

CHAPTER FOUR. REFLECTIONS ON THE IMPACT OF TINNITUS DURING CHILDHOOD AND 
ADOLESCENCE 73 

FOREWORD 73 

4.1 ABSTRACT 74 

4.2 INTRODUCTION 75 

4.3 MATERIALS AND METHODS 76 
4.3.1 Participants 77 
4.3.2 Recruitment 79 

4.4 PROCEDURES 80 
4.4.1 Brainstorming 80 
4.4.2 Grouping and rating 81 
4.4.3 Data analysis and interpretation 81 
4.4.4 Validity and reliability estimates 82 

4.5 RESULTS 83 

4.6 DISCUSSION 86 
4.6.1 Four distinct areas of children’s’ lives impacted by tinnitus 86 
4.6.2 Impact of tinnitus 87 
4.6.3 Degree of impact 88 
4.6.4 Clinical implications 89 
4.6.5 Limitations and future research 91 

4.7 CONCLUSIONS 92 

4.8 REFERENCES 93 



 

PAGE | viii  

CHAPTER FIVE. REDUCING THE IMPACT OF TINNITUS ON CHILDREN AND ADOLESCENTS: A MIXED-
METHODS CONCEPT MAPPING STUDY 97 

FOREWORD 97 

5.1 ABSTRACT 98 

5.2 INTRODUCTION 99 

5.3 MATERIALS AND METHODS 101 
5.3.1 Participants 102 
5.3.2 Recruitment 103 

5.4 PROCEDURES 104 
5.4.1 Data analysis and interpretation 104 

5.5 RESULTS 108 
5.5.1 Brainstorming 108 
5.5.2 Rating 110 
5.5.3 Validation and reliability 111 

5.6 DISCUSSION 111 
5.6.1 Education, support and counselling 112 
5.6.2 Self-management techniques 113 
5.6.3 Clinical assessments and management 114 
5.6.4 Support from parents and teachers 115 
5.6.5 Clinical implications 116 
5.6.6 Limitations and future research 117 

5.7 CONCLUSIONS 117 

5.8 REFERENCES 118 

CHAPTER SIX. GENERAL DISCUSSION 122 

FOREWORD 122 

6.1 WHY TINNITUS ASSESSMENT AND MANAGEMENT APPROACHES DESIGNED FOR ADULTS ARE UNSUITABLE FOR 

YOUNG PEOPLE 122 

6.2 HOW STAKEHOLDER-INFORMED RESEARCH FACILITATED THE DEVELOPMENT OF A CONCEPTUAL FRAMEWORK FOR 

UNDERSTANDING TINNITUS IN YOUNG PEOPLE 127 

6.3 IMPORTANCE OF ADOPTING A PATIENT- AND FAMILY-CENTRED CARE APPROACH TO ASSESSING AND MANAGING 

TINNITUS IN YOUNG PEOPLE 129 

6.4 WHAT IS DONE TO REDUCE THE IMPACT OF CHRONIC TINNITUS UPON THE LIVES OF YOUNG PEOPLE? 

IMPLICATIONS FOR MANAGEMENT 133 

6.5 CLINICAL IMPLICATIONS 135 

6.6 GENERAL LIMITATIONS 138 

6.7 FURTHER RESEARCH 139 

6.8 CONCLUSIONS AND FINAL COMMENTS 141 

6.9 REFERENCES 142 

APPENDICES 147 

APPENDIX A: PRM DATA COLLECTION TOOL (CHAPTER 2) 147 

APPENDIX B: INTERVENTION DATA COLLECTION TOOL (CHAPTER 2) 148 

APPENDIX C: EVALUATION OF PRM ASSESSMENT TOOLS USED TO EVALUATE THE EXPERIENCE OF TINNITUS DURING 

CHILDHOOD AND ADOLESCENCE (CHAPTER 2) 149 

APPENDIX D: PARTICIPANT STATEMENTS “WHAT DOES TINNITUS SOUND AND FEEL LIKE TO CHILDREN AND ADOLESCENTS 

WITH CHRONIC TINNITUS?” 150 

APPENDIX E: PARTICIPANT STATEMENTS “WHAT ASPECTS OF CHILDREN AND ADOLESCENTS’ LIVES ARE IMPACTED BY 

CHRONIC TINNITUS?” 153 

APPENDIX F: PARTICIPANT STATEMENTS “WHAT IS DONE TO REDUCE THE IMPACT OF TINNITUS ON CHILDREN AND 

ADOLESCENTS’ LIVES?” 156 



 

PAGE | ix  

LIST OF TABLES  

TABLE 2.1. DESCRIPTIVE OVERVIEW OF THE PRMS USED IN PAEDIATRIC TINNITUS STUDIES IDENTIFIED DURING THIS STUDY 29 

TABLE 2.2. DESCRIPTIVE OVERVIEW OF THE INTERVENTIONS INCLUDED IN THIS STUDY 33 

TABLE 3.1. FIVE CONCEPTS DESCRIBING HOW TINNITUS SOUNDS AND FEELS TO CHILDREN AND ADOLESCENTS 60 

TABLE 4.1. CLUSTER GROUP RATING RANGES, MEAN RATINGS, STANDARD DEVIATION AND CRONBACH’S ALPHA. INDIVIDUAL 

PARTICIPANT RATINGS FOR ALL STATEMENTS RANGED FROM 0 TO 5 85 

TABLE 5.1. OVERVIEW OF CONCEPT MAPPING STAGES AND PARTICIPANTS 106 

 

  



 

PAGE | x  

LIST OF FIGURES 

FIGURE 1.1. THE NEUROPHYSIOLOGICAL MODEL OF TINNITUS (ZHANG ET AL. 2011). 4 

FIGURE 1.2. CHILD-FRIENDLY MODEL EXPLAINING TINNITUS. ADAPTED FROM EMOND AND KENTISH, 2013. 5 

FIGURE 1.3. THE PRIMARY AND SECONDARY AUDITORY PATHWAYS. ADAPTED FROM FIRSTYEARS.ORG. 7 

FIGURE 2.1. FLOW CHART FOR THE IDENTIFICATION OF STUDIES INCLUDED IN THIS REVIEW. 27 

FIGURE 3.1. DIAGRAM ILLUSTRATING THE STUDY’S RECRUITMENT PROCESS. 51 

FIGURE 3.2. CONCEPT MAP OF THE FIVE CLUSTERS DESCRIBING WHAT TINNITUS SOUNDS AND FEELS LIKE TO CHILDREN AND 

ADOLESCENTS WHO EXPERIENCE IT. 57 

FIGURE 3.3. PATTERN MATCH GRAPH COMPARING THE TINNITUS GROUP AND CLINICAL PROFESSIONALS’ RATINGS OF THE 

DEGREE OF DISTRESS ASSOCIATED WITH THE THEMES OF “WHAT DOES TINNITUS SOUND AND FEEL LIKE FOR CHILDREN AND 

ADOLESCENTS WHO EXPERIENCE IT?” 62 

FIGURE 4.1. CONCEPT MAP OF THE FOUR CLUSTERS DESCRIBING THE IMPACT OF TINNITUS ON DIFFERENT AREAS OF CHILDREN’S 

LIVES. 84 

FIGURE 5.1. CONCEPT MAP FOR THE FOUR CLUSTERS DESCRIBING “WHAT IS DONE TO REDUCE THE IMPACT OF CHRONIC 

TINNITUS ON THE LIVES OF CHILDREN AND ADOLESCENTS?” 109 

FIGURE 5.2. PATTERN MATCH GRAPH COMPARING THE TINNITUS AND CLINICIAN GROUPS’ RATINGS FOR THE DEGREE OF 

BENEFIT ASSOCIATED WITH EACH CLUSTER RELATED TO “WHAT IS DONE TO REDUCE THE IMPACT OF CHRONIC TINNITUS 

ON CHILDREN’S AND ADOLESCENTS’ LIVES?” 110 

FIGURE 6.1. CONCEPTUAL FRAMEWORK DESCRIBINGTINNITUS IN YOUNG PEOPLE TO INFORM CLINICAL MANAGEMENT. 135 

 

  



 

PAGE | xi  

ACKNOWLEDGEMENTS  

I sincerely thank all the participants who generously shared their experiences and time to 

inform these studies. By sharing your experiences, we can work towards improving tinnitus 

management for young people. 

I also thank The University of Western Australia and Ear Science Institute Australia for 

assisting and supporting me along this journey. This research was made possible by the 

financial support of an Australian Government Research Training Program (RTP) Scholarship 

and resources from The University of Western Australia and Ear Science Institute Australia. 

Both organisations have steadfastly assisted me in developing the skills necessary to 

undertake these studies that strive to improve the current understanding of tinnitus during 

childhood and adolescence. I would also like to make a special thanks to Syndon Barabash 

and David Baguley, who have generously contributed their expertise to our research team, I 

feel honoured to have worked with you both. I would also like to thank Chris Davies for your 

unwavering assistance in helping me to navigate formatting and presentation. 

I would especially like to thank my wonderful supervisors Rob, Bec, Helmy and Chris. I will 

be forever grateful for the unwavering support and advice that you have given me. Thank 

you Helmy, you have steadfastly kept me on track and encouraged me to look for logic, 

reason, and evidence. Thank you, Chris, for sharing your clinical expertise, sound counsel, 

and critical eye. Thank you Bec, your enthusiasm and endless energy are infectious and 

inspiring. My gratitude for the generosity that you have shown with your knowledge, time, 

patience, and friendship is immense. Thank you, Rob, I cannot express how sincerely 

grateful I am for your advice, support and guidance, no matter what barrier presented itself; 

your unwavering belief that I would find a solution steered me through. I am truly grateful 

for the opportunity to work with you all. 

Finally, an immeasurable thank you to my wonderful family. Through thick and thin, we 

always get through each other’s journeys together. I am so lucky and grateful to have your 

love and support and look forward to sharing in and supporting you all in your adventures 

and journeys. 

  



 

PAGE | xii  

AUTHORSHIP DECLARATION: CO-AUTHORED PUBLICATIONS 

This thesis contains work that has been published and/or prepared for publication.  

 

Details of the work: 

Tegg-Quinn, S., Eikelboom, R., Baguley, D., Brennan-Jones, C., Mulders, W., Bennett, R. 

(2021). The use of patient-report measures and interventions strategies for children and 

adolescents with chronic tinnitus: A scoping review. International Journal of Audiology, 

submitted manuscript 

Location in thesis: 

Chapter Two 

Student contribution to work: 

The study design was constructed by Susan Tegg-Quinn, Dr Rebecca Bennett, and Adj. 

Prof Eikelboom. Data collection was undertaken by Susan Tegg-Quinn. Data extraction 

and analysis was undertaken by Susan Tegg-Quinn, Dr Rebecca Bennett, and Prof 

Eikelboom. Susan Tegg-Quinn, Dr Rebecca Bennett, Adj. Prof Eikelboom and Prof Baguley 

all contributed to the interpretation of results and their implications. The manuscript was 

written by Susan Tegg-Quinn, and all co-authors contributed to and edited the 

manuscript. 

Co-author signatures and dates: 

(14/9/2021) 

Rebecca Bennett 

(13/9/2021) 

David Baguley 

(15/9/2021) 

Wilhelmina Mulders 

(15/9/2021) 

Christopher Brennan Jones  



 

PAGE | xiii  

Details of the work: 

Tegg-Quinn, S., Bennett, R., Brennan-Jones, C., Barabash, S., Mulders, W., Eikelboom, R. 

(2020). Relections and perceptions of chronic tinnitus during childhood and adolescence. 

International Journal of Pediatric Otorhinolaryngology, 138 (2020)  

Location in thesis: 

Chapter Three 

Student contribution to work: 

The study was designed and formulated by Susan Tegg-Quinn, Dr Rebecca Bennett and 

Adj. Prof Eikelboom. Data collection was undertaken by Susan Tegg-Quinn. Data analysis 

was undertaken by Susan Tegg-Quinn, Rebecca Bennett and Adj. Prof Eikelboom. 

Interpretation of the results was undertaken by all six authors. Susan Tegg-Quinn wrote 

the manuscript, and all co-authors contributed to editing the manuscript. 

Co-author signatures and dates: 

(14/9/2021) 

Rebecca Bennett 

 (13/9/2021) 

Syndon Barabash 

 (15/92021) 

Wilhelmina Mulders 

(15/9/2021) 

Christopher Brennan-Jones 

 

Details of the work: 

Tegg-Quinn, S., Eikelboom., R., Brennan-Jones, C., Barabash, S., Mulders, H., Bennett, R. 

(2021). Reflections on how tinnitus impact the lives of chilren and adolescents. American 

Journal of Audiology, 2021  

Location in thesis: 

Chapter Four 



 

PAGE | xiv  

Student contribution to work: 

The study was designed and formulated by Susan Tegg-Quinn, Dr Rebecca Bennett, and 

Adj. Prof Eikelboom. Data collection was undertaken by Susan Tegg-Quinn. Data analysis 

was undertaken by Susan Tegg-Quinn, Rebecca Bennett, and Adj. Prof Eikelboom. 

Interpretation of the results was undertaken by all six authors. Susan Tegg-Quinn wrote 

the manuscript, and all co-authors contributed to editing the manuscript. 

Co-author signatures and dates: 

(14/9/2021) 

Rebecca Bennett 

(13/9/2021) 

Syndon Barabash 

(15/9/2021) 

Wilhelmina Mulders 

(15/9/2021) 

Christopher Brennan-Jones 

 

Details of the work: 

Tegg-Quinn, S., Eikelboom., R., Brennan-Jones, C., Barabash, S., Mulders, H., Bennett, R. 

(2021). Reducing the impact of tinnitus on children and adolescents’ lives: A mixed-

methods concept mapping study. International Journal of Pediactrics, 31 May 2021, 

5534192. 

Location in thesis: 

Chapter Five 

Student contribution to work: 

The study was designed and formulated by Susan Tegg-Quinn, Dr Rebecca Bennett, and 

Adj. Prof Eikelboom. Data collection was undertaken by Susan Tegg-Quinn. Data analysis 

was undertaken by Susan Tegg-Quinn, Rebecca Bennett, and Adj. Prof Eikelboom. 



 

PAGE | xv  

Interpretation of the results was undertaken by all six authors. Susan Tegg-Quinn wrote 

the manuscript, and all co-authors contributed to editing the manuscript. 

Co-author signatures and dates: 

(14/9/2021) 

Rebecca Bennett 

(13/9/2021) 

Syndon Barabash 

(15/9/2021) 

Wilhelmina Mulders 

(15/9/2021) 

Christopher Brennan-Jones 

 

Student signature:  

 

Date: 14/9/2021 

I, Helmy Mulders certify that the student’s statements regarding their contribution to each of 

the works listed above are correct. 

  

Coordinating supervisor signature: 

  

 

Wilhelmina Mulders 

Date: 26/10/2021 

 

  



 

PAGE | xvi  

CONFERENCE PRESENTATIONS ARISING FROM THIS THESIS 

Tegg-Quinn S., Bennett, R., Mulders, WHAM., Brennan-Jones, C., Barabash., S., Baguley, D., 

Eikelboom, R. The experience of tinnitus during childhood and adolescence: 

Knowledge gained from participatory research. British Tinnitus Association 2021 

Conference, Online, 4–8 October 2021 (Invited Speaker). 

Tegg-Quinn, S. Tinnitus in children and adolescence: memes for tinnitus management 

during adolescence. Audiology Australia 2021 National Conference, Online, 17 May–5 

June 2021. 

Tegg-Quinn S., Bennett, R., Mulders, WHAM., Brennan-Jones., Barabash., S., Eikelboom, R. 

Children and adolescents are not adults: why should we assess their lived experience 

with tinnitus. Audiology Australia 2021 National Conference, Online, 17 May–5 June 

2021. 

Tegg-Quinn S., Bennett, R., Mulders, WHAM., Brennan-Jones, C., Barabash., S., Eikelboom, 

R. The experience of tinnitus during childhood and adolescence: Knowledge gained 

from participatory research. British Tinnitus Association 2021 Conference, Online, 4–8 

October 2021. 

  



 

PAGE | xvii  

PUBLIC PRESENTATIONS AND COMMUNITY ENGAGEMENTS 

ARISING FROM THIS THESIS 

Tegg-Quinn, S. (2021). Tinnitus during childhood and adolescence. A Morning Yarn series: 

Soundfair and Swinbourne University; Duncan Mackinnon Reserve, Murrumbeena. 

May 2021 (Invited Speaker). 

Tegg-Quinn, S. (2020). Tinnitus during childhood and adolescence. Professional 

development session. The Royal Children’s Hospital Audiology Department 

Melbourne, December 2020 (Invited Speaker). 

Tegg-Quinn, S.(2018). Hearing during childhood for speech and language development. 

Professional development session for kindergarten teachers. The Craig Centre, 

Melbourne, August 2018. 

Tegg-Quinn, S. (2018), Hearing during childhood for speech and language development. 

Professional development session for speech therapists. Melvin Speech Pathology, 

Melbourne July 2018 (Invited Speaker). 

Tegg-Quinn, S. (2018). Tinnitus during childhood and adolescence. Lecture. The School of 

Audiology, The University of Melbourne, Melbourne, May 2018 (Invited Speaker). 

Tegg-Quinn, S. (2018). Tinnitus during childhood and adolescence. Musicians 4 Tinnitus. 

February 1 (invited article for community group).  

  



 

PAGE | xviii  

OTHER PUBLICATIONS ARISING DURING CANDIDATURE  

Bennett, R., Kosovich, E., Stegman, I., Ebrahimi-Madiseh., A., Tegg-Quinn, S., Eikelboom, R. 

(2020). Investigating the prevalence and impact of device-related problems associated 

with hearing aid use. International Journal of Audiology. 59 (8), 615–623.  

Stegeman, I., Eikelboom, R., Smit, A., Bucks, R., Baguley, D., Stokross, R., Bennett, B., Tegg-

Quinn, S., Hunter, M., Atlas, M., (2021). Tinnitus and its association with general 

health, mental health and hearing loss in a population study. Tinnitus–An 

Interdisciplinary Approach Towards Individualized Treatment:Towards Understanding 

the Complexity of Tinnitus. ed. Schlee, W., Langguth, B., Klenjung, T., Vanneste, S., De 

Ridder, D. Elsevier. 

Smit, A., Stegeman, I., Eikelboom, R., Baguley, D., Bennett, R., Tegg-Quinn, S., Bucks, R., 

Stokroos, R., Hunter, M., Atlas, M., (2021). Prevalence of hyperacusis and its relation 

to health: the Busselton Healthy Aging Study. Laryngoscope, July, 22, 2021.  

  



 

PAGE | xix  

ABBREVIATIONS 

ALT                   Adaption Level Theory 

ASA                  Auditory Scene Analysis 

BAA British Academy of Audiology  

BTA British Tinnitus Association 

CELF Clinical evaluation of language fundamentals 

COSMIN Consensus-Based Standards for the Selection of Health Measurement 

Instruments 

FCC  Family-Centred Care 

NHMRC National Health and Medical Research Centre 

PCC Patient-Centred Care 

PRM Patient-Report Measures 

PRISMA Preferred Reporting Items for Systematic Reviews and Meta-Analyses 

s-TRT Simplified Tinnitus Retraining Therapy 

THI Tinnitus Handicap Inventory 

TFI Tinnitus Functional Index 

TSI Tinnitus Severity Index 

TRQ Tinnitus Reaction Questionnaire 

TRT Tinnitus Retraining Therapy 

UK United Kingdom 

VAS Visual Analogue Scale 

SPSS  Statistical Package for the Social Sciences 

 



CHAPTER 1. GENERAL INTRODUCTION AND BACKGROUND 

PAGE | 1  

 

CHAPTER ONE. INTRODUCTION AND BACKGROUND 

1.1 INTRODUCTION  

Tinnitus is often regarded as a condition predominantly experienced by adults and 

associated with varying degrees of distress. The experience of tinnitus by young people is 

less commonly discussed or considered. However, studies have shown that young people 

can experience tinnitus, but debate exists regarding both the prevalence and degree of 

associated distress (Mills and Cherry 1984; Mills 1986; Rosing et al. 2016; Kim et al. 2017a; 

Lee and Kim 2018; Kentish et al. 2000, Raj-Koziak et al. 2020, Stouffer et al 1992).  

The prevalence of tinnitus experienced by young people has been reported to range from 

3.1% (Raj-Koziak et al. 2020) in a cohort of 43,064 children aged 11 to 13 years who 

participated in a hearing screening program from 2013–2017, to 66.9% (Nemholt et al. 

2020) in a cohort of 501 children aged 10 to 16 years who participated in a study in 2014. 

Prevalence rates vary depending on the population studied, the participants’ ages and 

hearing status, how tinnitus was defined, the questions asked and the manner in which 

participants were questioned. In Raj-Koziak et al.’s (2020) study, children were regarded as 

experiencing tinnitus only when the child identified that they experienced tinnitus either all 

the time or periodically but for at least 5 minutes and their parents perceived that their child 

experienced tinnitus either very often or often. However, in Nemholt et al.’s (2020) study, 

the prevalence was established using a question exploring the experience of tinnitus of any 

sort.  

Disparities also exist regarding the degree and prevalence of distress associated with the 

experience of tinnitus experienced by young people and the areas of their lives that are 

impacted (Nemholt et al. 2020). Mills and Cherry (1984) determined that 10% of the studied 

children with otological disorders and tinnitus were annoyed by their tinnitus. Mills and 

Albert (1986) found a similar distress rate of 9.6% in children with tinnitus but regarded as 

otherwise healthy. In contrast, Humphriss et al. (2016) estimated that only 3.1% of 7092 

eleven-year-olds participating in a longitudinal study experienced clinically significant 

tinnitus.  
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Research concerning tinnitus experienced by young people is likely further hampered by the 

lack of validated tinnitus assessment and outcome surveys for determining either the 

presence of tinnitus or the degree of any associated distress by young people (Tegg-Quinn 

et al. 2021). There is a paucity of research exploring the impact and degrees of impact 

associated with  chronic tinnitus in these populations and a dearth of evidence to support 

management strategies applied to reduce tinnitus distress in young people. 

1.2. BACKGROUND 

1.2.1 TINNITUS 

Subjective tinnitus is commonly understood to refer to the awareness of sound in the 

absence of an external acoustic stimulus or auditory stimulation and is heard only by the 

person experiencing it (Henry et al. 2005; Rossiter et al. 2006; Baguley et al. 2013b; 

Searchfield 2014). Tinnitus is regarded as a phantom perception which both adults and 

children can experience. In adults, tinnitus is noted more commonly and reported as being 

perceived more loudly by males (Axelsson and Ringdahl 1989; Lanting et al. 2009; Nondahl 

et al. 2011; De Ridder et al. 2014). As tinnitus is regarded as a phantom sensation arising 

from within the neural pathways of the auditory system, a parallel is often drawn between 

tinnitus and phantom limb pain (Flor et al. 1995). Tinnitus may be perceived in the ears 

either bilaterally, unilaterally or holocranially (around the head) (De Ridder et al. 2014).  

A second and rarer form of tinnitus is objective tinnitus (Lanting et al. 2009; Baguley et al. 

2013b). Objective tinnitus arises from the awareness of somatosounds, which are internally 

generated in association with vibrations from blood flow close to the inner or middle ear or 

from involuntary contraction of muscles in the middle ear or palatal tissue, which stimulate 

the cochlea and auditory pathway and can be heard by other people (Fox and Baer 1991; 

Weissman and Hirsch 2000; Lanting et al. 2009; Baguley et al. 2013b; Park et al. 2013).  

As opposed to transient or intermittent forms of tinnitus, chronic tinnitus is generally 

defined as the perception of tinnitus for 5 minutes or longer for 3 months or longer (Baguley 

et al. 2013b). It is a common condition in both adults and young people (Holgers et al. 2000; 

Shetye and Kennedy 2010; Baguley et al. 2013a, b). Currently, substantially more research 

has been undertaken into chronic tinnitus experienced by adults, and much of what we 

understand about tinnitus experienced by young people is derived from this research. 
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This study is focused on chronic subjective tinnitus, referred to hereafter as ‘tinnitus’. 

Population studies of adults have reported prevalence rates of tinnitus ranging between 

10% and over 20%, but increased prevalence is noted within particular subgroups (Axelsson 

and Ringdahl 1989; Shargorodsky et al. 2010). Chronic tinnitus occurs in approximately 16% 

of people aged 40 to 69 years (Stegeman et al. 2021), with the incidence increasing with 

advancing age in males until the age of 80 years (Nondahl et al. 2011).  After the age of 80, 

declining prevalence rates have been reported in both males and females (Nondahl et al. 

2011; McCormack et al. 2014). The occurrence of tinnitus increases in association with the 

experience of hearing loss and noise exposure (Rauschecker et al. 2010). It is from these 

associations that one of the theories regarding the pathophysiology of tinnitus in association 

with cochlear damage has arisen (Rauschecker et al. 2010). 

Similarly, the prevalence of tinnitus in young people has been reported as increasing when 

children have hearing loss and/or a history of middle ear issues. However, a sole explanation 

of cochlear damage does not seem to explain the perception of tinnitus in many young 

people. Many theories exist to explain the perception of tinnitus and tinnitus distress, but 

no one theory explains the occurrence within all populations. Indeed, it may be that the 

occurrence of tinnitus is the sequelae of a variety of causes (Tyler et al. 1992; Rauschecker 

et al. 2010; Searchfield et al. 2012). To date, the neural mechanisms of tinnitus remain as 

yet unresolved.  

1.2.2 NEUROPHYSIOLOGICAL MODEL 

Current consensus attributes the perception of subjective tinnitus to central neural activity. 

It is believed that the experience of tinnitus involves the co-activation of central auditory 

structures and non-auditory structures and networks which mediate attention, perception, 

memory and emotion. These structures and networks contribute to both the generation and 

perception of tinnitus and may inhibit habituation to it at any stage of life (De Ridder et al. 

2011; Elgoyhen et al. 2015). The involvement of these non-auditory structures influences 

how a person responds to the sound they perceive and is central to understanding why 

some people experience tinnitus without distress while others experience significant 

distress (Langenbach et al. 2005; Tyler et al. 2006). An understanding of these non-auditory 

structures gave rise to the neurophysiological model of tinnitus (Jastreboff  1990) that is 
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used to understand and explain tinnitus in a manner suitable for both adults and young 

people (Tyler 2006; Jastreboff and Hazell 1993; Emond and Kenntish, 2013) (Figures 1.1 and 

1.2). 

 

FIGURE 1.1. THE NEUROPHYSIOLOGICAL MODEL OF TINNITUS (ZHANG ET AL. 2011). A graphical means of 
explaining the generation of tinnitus and the influence of the auditory subconscious, limbic 

system, the auditory cortex and automatic nervous system in framing the experience of 
tinnitus  for adults 
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FIGURE 1.2. CHILD-FRIENDLY MODEL EXPLAINING TINNITUS. ADAPTED FROM EMOND AND KENTISH, 2013. A 

GRAPHICAL MEANS OF EXPLAINING THE NEUROPHYSIOLOGICAL MODEL OF TINNITUS TO CHILDREN AND THEIR 

PARENTS.  

The neurophysiological model of tinnitus is supported by the work of Heller and Bergman 

(1953), who observed that young adults could hear sounds in the absence of sound. They 

also demonstrated that the majority of people have the capacity to detect and perceive this 

spontaneous background electrical activity as sound. While this spontaneous background 

activity may alter following structural damage associated with cochlear damage, noise 

exposure, some medications or ageing, the perception of tinnitus may also arise when non-

auditory structures detect and misinterpret the neural signal (Heller and Bergman 1953; 

Jastreboff and Hazell 1993). The neurophysiological model regards the experience of 

troublesome tinnitus (tinnitus that negatively impinges upon an individual’s quality of life) 

as a multisystem issue involving the peripheral auditory pathway, primary and secondary 

central auditory pathways (Figure 1.3), limbic system (Figure 1.1) and autonomic nervous 

system (Figure 1.1). It postulates that neural activity for sound is carried along the afferent 

primary auditory pathway of the central auditory nervous system, where it is decoded and 

integrated in terms of frequency, duration, and intensity to the primary auditory cortex 
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where it is interpreted (Jastreboff and Hazell 1993). Around the thalamus, a secondary 

auditory pathway facilitates the integration of auditory stimuli with other senses; it is 

through this secondary pathway that the limbic system is involved in the assessment and 

interpretation of sound (Jastreboff and Hazell 1993; Muhlau et al. 2006). The limbic system 

is associated with emotion, mood and motivation, as well as memory storage and recall 

(Mahulau et al. 2006; Rauschecker et al. 2010) The limbic system also influences the 

autonomic nervous system and neuroendocrine system (Mahulau et al. 2006; Rauschecker 

et al. 2010). Activation of the limbic system in interpreting a sound can instigate long-lasting 

subconscious emotional responses (Mahulau et al. 2006). When the evaluation of sound is 

associated with emotions such as fear, the autonomic nervous system becomes activated, 

triggering the ‘flight and fight’ response; it is believed that the sustained activation of the 

sympathetic nervous system and limbic system are associated with tinnitus distress in both 

adults and young people (Baguley and McFerran 2002). Figures 1.1 and 1.2 are graphical 

means of conveying the Neurophysiological model, Figure 1.1 is regarded as being suitable 

for an adult audience while Figure 1.2 was designed to convey the model to a younger 

audience and their parents.  

While the neurophysiological model of tinnitus provides an explanation of how and why 

people experience tinnitus, further investigation is required to understand how tinnitus is 

experienced by young people. 
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FIGURE 1.3. THE PRIMARY AND SECONDARY AUDITORY PATHWAYS. ADAPTED FROM FIRSTYEARS.ORG. 

 

 

 

 

1.2.3 ADAPTION LEVEL THEORY OF TINNITUS AND AUDITORY SCENE ANALYSIS 

Another model that has gained acceptance as a means of understanding and explaining 

tinnitus for both adults and young people is a psychoacoustic theory; Adaption Level Theory 

(ALT) (Helson, 1964) combined with auditory scene analysis (ASA) (Searchfield et al. 2012) 
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An ALT based model may be very suitable for exploring the experience of tinnitus during 

childhood and adolescence as it acknowledges the mediating impact of residual personality 

factors such as personality and maturational level and background stimuli such as noise and 

environment on the audibility on the focal target tinnitus (Searchfield et al. 2012). Like the 

Neurophysiological model it again describes tinnitus as arising from neural activity, involving 

peripheral auditory structures, central auditory structures as well as non-auditory structures 

and networks.  However, ALT also provides a framework for understanding how an 

individual’s experience of tinnitus, their awareness of it and distress associated with it, do 

not occur in isolation (Helson 1964). It postulates that tinnitus audibility may be influenced 

by maturational factors, social interactions, personality factors, attention, arousal and 

physical environmental factors such as background noise and as such the experience of 

tinnitus or its audibility may change over time or across a lifespan (Searchfield et al. 2012). 

ALT also expands the discussion of tinnitus adaption from focussing on habituation, 

whereby awareness of tinnitus is reduced through reclassification of the tinnitus stimuli as 

being non-troublesome to acknowledging the possibility for sensitisation. It highlights how 

tinnitus audibility is dynamic and can change over time; with individuals becoming more or 

less sensitive to their tinnitus through repeat exposure based on other mediating factors 

(Helson, 1964; Jastreboff and Hazzell, 1993). 

When tinnitus is considered in terms of ALT and ASA it is acknowledged that an individual’s 

perception of tinnitus as a sound is in contradiction to the surrounding sensory input that 

they are receiving or expecting from the environment or their memories of sound (De 

Ridder et a. 2011). This mismatch of experience and expectation can combine to increase 

attention to the sound and promote adaptive tunning which further enhance awareness of 

tinnitus despite other potentially louder sounds being present in the environment 

(Grossberg et al. 2004). However, this mismatch and subsequent level of audibility may be 

mediated by addressing attentional, environmental and personality factors. 

Acknowledgement of the influence of social interaction, maturation, environment and 

attention in mediating the audibility of tinnitus make ALT a useful model for understanding 

what factors may influence a young person’s experience of tinnitus. 
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1.2.4 PATIENT RESPONSE MEASURES  

There is currently no objective test for tinnitus in either young people or adults, which 

impairs effective tinnitus assessment and management. Instead, assessment relies upon 

subjective reports of adults and young people. While adults may have awareness of tinnitus 

prior to experiencing it and can report, describe, and seek assistance for their tinnitus, 

young people are less likely to have this prior awareness or understanding and are less likely 

to report tinnitus spontaneously (Viani 1989). 

Tinnitus assessment is often informed by a subjective patient report using patient response 

measures (PRMs) and clinician evaluation (McCombe et al. 2001). A key feature of many 

PRMs used for adults is that they can be used to assess the severity and impact of tinnitus 

(aiding management program development) and evaluate outcomes following intervention. 

However, to date no PRMs for tinnitus have been validated for use in young people and 

their development has been hamstrung by the lack of a conceptual framework for 

understanding the experience of tinnitus experienced by young people and the paucity of 

research in this area. 

Given that previous studies (Mills and Cherry 1984; Mills et al. 1986; Viani 1989; Martin and 
Snashall 1994; Kentish et al. 2000; Brunnberg et al. 2008; Szibor et al. 2017) have alluded to 
the fact that the experience of tinnitus experienced by young people support is required. 
Currently, there are few clinical guidelines, recommendations and support material to 
support clinicians caring for young people who experience tinnitus and their families. The 
British Society of Audiology (BSA) produced the Tinnitus in Children Practice Guidance in 
2015 and Lewis et al. published  Assessment and management of tinnitus: summary of NICE 
guidance in 2020, both of these guidelines provide information and recommendations to 
clinicians regarding tinnitus education and management strategies for children and their 
families but both acknowledge the limited research available to inform and support the 
recommendations. For young people and their parents there the British Tinnitus Association 
distributes activity books and information leaflets that have been developed to assist young 
people to manage their tinnitus and to support and inform parents.  Yet, the studies have 
also indicated that the experience of tinnitus for young people may differ to the experience 
of adults and as such a deeper understanding of the experience, impact and effective 
interventions for young people is required to inform the development of age appropriate 
PRMs and intervention programs. It appears that little research has been undertaken into 
the assessment, experience, impact, or management of tinnitus in young people; therefore, 
these questions remain largely unanswered. Before suitable PRMs and management 
strategies can be developed for young people with tinnitus, a more thorough understanding 
of the type and range of experiences of tinnitus experienced by young people is required. 

1.3 PURPOSE OF THIS THESIS 
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The purpose of this thesis was to advance the level of awareness and understanding of the 

experience of tinnitus experienced by young people through developing a research-based 

conceptual model for understanding the experience of tinnitus during these life stages, 

which can inform and underpin best practice guidelines, facilitate development of validated 

PRMs, guide further research, improve awareness of tinnitus in young people and enhance 

the clinical care of young people with tinnitus. Specifically, this thesis sought to identify (i) 

what PRMs, and interventions have been used in the clinical management of tinnitus in 

young people; (ii) what tinnitus sounds and feels like to young people who experience it; (iii) 

what aspects of young people’s lives are impacted by tinnitus; and (iv) what is done to 

reduce the impact of tinnitus on young people’s lives. To reflect the emergent and linear 

nature of these questions this thesis presents one scoping review and three participatory 

research-based studies which were undertaken to answer these questions and provide the 

research foundation for a framework explaining the experience of tinnitus experienced by 

young people. 

1.3.1 AIMS OF THESIS 

The aims of this thesis were two-fold: 

1) To identify and evaluate the current level of knowledge available to support and 

inform clinical decisions regarding tinnitus assessment and management in young 

people.  

2) To develop an understanding of the experience of tinnitus experienced by young 

people from which to develop a conceptual model that can be used to guide and 

inform clinical assessment and management of tinnitus in young people and steer 

future research.  

The first aim was achieved by undertaking a scoping review to identify (i) PRMs used to 

assess tinnitus in young people and (ii) management strategies used to support young 

people with tinnitus. The second aim was achieved by undertaking a series of three concept 

mapping studies. These participatory research studies sought to engage participants with 

lived experience of tinnitus experienced by young people to facilitate the identification of 

tinnitus and synthesise (i) “what tinnitus sounds and feels like to children and adolescents 

who experience it?”; (ii) “what aspects of children’s and adolescent’s lives are impacted by 
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tinnitus?”; and (iii) “what is done to reduce the impact of tinnitus on children and 

adolescents’ lives?”. The findings of these later three participatory research studies 

informed the development of the conceptual model presented in Chapter 6. 

1.3.2 HYPOTHESIS 

It was hypothesised that while the experience of tinnitus experienced by young people 

shares similarities with the experience of tinnitus during adulthood, the differences will be 

such that specific assessment and management approaches will be required. However, 

further information and evidence are required to inform and guide the clinical assessment 

and management of tinnitus experienced by young people. 

1.4 THESIS OVERVIEW  

This thesis is organised as a series of publications and as a body of work, it explored the 

above hypothesis and seek to address the stated aims. A synopsis of each chapter and its 

contribution to the body of work follows below. 

1.4.1 CHAPTER TWO: THE USE OF PATIENT-REPORT MEASURES AND INTERVENTION STRATEGIES 

FOR CHILDREN AND ADOLESCENTS WITH CHRONIC TINNITUS: A SCOPING REVIEW  

The British Society of Audiology Association and British Society  recommend PRMs and 

tinnitus interventions for both adults and children. However, there appears to be scant 

evidence supporting the clinical recommendations (Lewis et al. 2020). A scoping review was 

undertaken to identify, describe, and critically appraising all previously established PRMs 

that had been applied to the assessment of tinnitus as a primary complaint in young people. 

The study also aimed to identify the tinnitus management strategies which had been both 

implemented and evaluated in young people with tinnitus to critically appraise the level of 

evidence supporting these interventions.  

This study demonstrated that several studies had been undertaken in paediatric populations 

where tinnitus PRMs developed for and validated for adult patients. However, the 

psychometric validity of these tools for young people has not been established and thus 

may not adequately address the different experiences and impacts of tinnitus or the 

different developmental needs of the 2 populations (Parker et al. 2010).  



CHAPTER 1. GENERAL INTRODUCTION AND BACKGROUND 

PAGE | 12  

This study also demonstrated that while there are recommendations for how tinnitus can be 

managed in a child-friendly manner, the evidence underpinning these recommendations has 

not been established. 

This work has been submitted for publication: Tegg-Quinn, S., Eikelboom, R., Baguley, D., 

Brennan-Jones, C. & Mulders, W. 2021. The use of patient-report measures and intervention 

strategies for children and adolescents with chronic tinnitus: A scoping review. International 

Journal of Audiology (under review). 

1.4.2 CHAPTER THREE: REFLECTIONS AND PERCEPTIONS OF CHRONIC TINNITUS DURING 

CHILDHOOD AND ADOLESCENCE 

Through the scoping review, it became apparent that there are no PRMs thathave been 

validated for the assessment of tinnitus in young people, and there is scant evidence to 

support or inform clinical decisions regarding the management of tinnitus for young people. 

This study sought to improve the current level of understanding regarding the experience of 

tinnitus experienced by young people. The study aimed to explore what tinnitus sounds and 

feels like to young people who experience it. Through this study, it became apparent that 

the experience of tinnitus experienced by young people extends beyond the auditory 

domain (i.e., it is more than just the perception of sound); it may also involve emotional and 

physiological sequelae, contributing to primary and secondary impacts. How a young person 

experiences tinnitus will be moulded by the interplay between the sound or sounds that 

they perceive, other senses stimulated, how they interpret the sound as well as the 

emotions and physical effects they experience in association with tinnitus.  

The understandings gleaned from the respondents during this were insightful and improve 

the research base informing the clinical assessment and management of tinnitus in young 

people. The findings illuminated the possibility of young people experiencing secondary 

tinnitus impacts, such as disrupted sleep, impaired concentration, and heightened levels of 

anxiety, which are not well described in the literature. They also exemplified the need to 

explore what aspects of a young person’s life may be impacted by the experience of 

tinnitus.  

This work has been published: Tegg-Quinn, S., Bennett, R., Brennan-Jones, C., Barabash, S., 

Mulders, W. H. A. M. & Eikelboom, R. 2020. Reflections and perceptions of chronic tinnitus 
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during childhood and adolescence. International Journal of Pediatric Otorhinology, 138, 

110258. 

1.4.3 CHAPTER FOUR: REFLECTIONS ON HOW TINNITUS IMPACTS THE LIVES OF CHILDREN AND 

ADOLESCENTS 

A lack of understanding of the secondary impacts associated with the experience of tinnitus 

experienced by young people has negative implications for the development of PRMs 

assessing young people with tinnitus. Many studies have explored the domains of tinnitus 

impact during adulthood, facilitating the development of several tinnitus PRMs for adults. 

When clinicians are able to assess the degree of impact and the domains of a person’s life 

affected by tinnitus, they are better able to plan and implement appropriate care tailored to 

each person’s specific needs. Currently, care for young people is hamstrung by the lack of a 

conceptual model, where the range and degree of impact associated with the experience of 

tinnitus experienced by young people is clearly delineated. 

This study sought to address this knowledge gap and again applied a concept mapping 

research methodology to explore and elucidate what aspects of a young person’s life may 

be impacted by tinnitus. Clinicians and researchers employ a wide range of approaches in an 

attempt to manage tinnitus, many of which extend beyond the typical scope of practice for 

audiologists.  Access to a diverse range of management strategies and approaches would 

likely benefit clinicians and young people who experience tinnitus. It is also likely that many 

management approaches may be modified to assist young people with tinnitus. However, as 

revealed in the scoping review (Chapter 2), there is little evidence to support tinnitus 

management strategies for young people, and there is a paucity of information regarding on 

how tinnitus is managed in young people.  

Thus, further research was undertaken to garner the opinions and experiences of 

stakeholder representatives as to what management approaches are currently applied and 

their effectiveness. These stakeholder opinions and experiences can be used to inform 

future research directions and current management strategies. 

This work has been published: Tegg-Quinn, S., Eikelboom, R., Brennan-Jones, C., Barabash, 

S., Mulders, W. & Bennett, R. 2021. Reflections on how tinnitus impacts the lives of children 

and adolescents. American Journal of Audiology, 30(3), 544–556. 
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1.4.4 CHAPTER FIVE: REDUCING THE IMPACT OF TINNITUS ON CHILDREN AND ADOLESCENTS’ 

LIVES: A MIXED-METHODS CONCEPT MAPPING STUDY 

Chapter 5 elucidated four key areas of tinnitus impact that will benefit clinicians as they 

assess the impact of tinnitus on young people and plan appropriate care. Understanding 

how tinnitus sounds and feels like to young people, as revealed in Chapter 4, will also be 

beneficial for informing how clinicians approach the management of tinnitus experienced by 

young people. However, as identified in the scoping study (Chapter 2), there is little 

evidence to support and inform tinnitus management approaches for young people.  

Currently, a discrepancy exists between the reported prevalence rates of young people who 

experience tinnitus and the number of young people seeking help for troublesome tinnitus 

(Baguley et al. 2013a, Mills and Cherry 1984, Bartnik et al. 2012). However, there are young 

people and families who seek assistance for tinnitus. There are reports that 71% of children 

who seek assistance for their tinnitus have already developed self-management strategies 

when they are seen clinically (Kentish et al. 2000). Smith et al. (2019) undertook a scoping 

review that identified clinicians applying tinnitus management strategies, such as masking 

devices for sound enrichment, medical treatment for underlying ear, nose and throat 

conditions, tinnitus counselling and education, hearing aids for associated hearing loss, 

hearing protection, psychological assistance and narrative therapy in a somewhat ad hoc 

manner and with little evaluation. The above 2 studies identified that clinicians attempt to 

alleviate and ameliorate tinnitus distress in children and also highlighted that there is little 

understanding of the patient’s perspective. Thus, effective clinical management and 

appropriate care are limited, and more information is needed to identify what is done to 

assist children/adolescents with tinnitus and the effectiveness or benefit of the possible 

strategies. 

This study used a concept mapping methodology to explore and improve the degree of 

understanding concerning what is done to reduce the impact of chronic tinnitus 

experienced by young people and the associated perceived benefit.  

This work has been published: Tegg-Quinn, S., Eikelboom, R., Brennan-Jones, C., Mulders, 

W. H. A. M. & Bennett, R. 2021. Reducing the impact of tinnitus on children and 
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adolescents’ lives: A mixed-methods concept mapping study. International Journal of 

Pediatrics, 31 May 2021, 5534192. 

1.4.5 CHAPTER SIX: GENERAL DISCUSSION–CONCEPTUAL FRAMEWORK  

The final chapter in this thesis synthesises the findings of each of the preceding four studies. 

It illuminates the novel contributions of these studies to the knowledge surrounding the 

experience of tinnitus during childhood/adolescence and presents a conceptual framework 

arising from these studies. This knowledge is not only important for audiologists but also 

general practitioners, ENTs, paediatricians, psychologists, and anyone working with young 

people with tinnitus. The conceptual framework seeks to explain how clinicians need to 

assess both the young person’s perception of the sound they perceive and the associated 

impact before developing management strategies targeting both the perception and impact 

of tinnitus within a family-centred care framework. 

 

1.5 RESEARACHER REFLEXIVITY 

 

In undertaking qualitative research it is important to acknowledge that the researcher’s 

world view may influence or bias interpretations of the phenomenon under investigation. 

Researcher reflexivity refers to the acknowledgment by researchers that they may have 

views, biases and assumptions that could influence their interpretations and the conscious 

examination of these potential biases and the methods employed to minimise and address 

them. Throughout these studies  the integrity of the research process and accountability of 

the researcher were maintained through five steps. Initially, I ensured that the research 

questions for the concept mapping studies were devised not only from my clinical 

experience as an audiologist working with young people who experienced tinnitus but also 

were generated form the literature concerning tinnitus in young people and also pilot 

testing them. Secondly, when undertaking brainstorming interviews, I was careful to ensure 

that I presented the questions in a neutral tone without conveying my opinions and 

reactions before transcribing the responses verbatim. Thirdly a team of three researchers 

Susan Tegg-Quinn, Robert Eikelboom and Rebecca Bennett were involved in preparing the 

brainstormed statements for the grouping and rating tasks. Reducing the potential impact 
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of my world view as a middle aged Anglo-Saxon female clinical audiologist with children 

working clinically with young people who experience tinnitus on the interpretation of the 

results was further facilitated through concept mapping processes where it is the 

participants who produce the generate and analyse the data through the statement 

grouping and rating stages. A final step was to present the maps back to a subset of 

participants.  
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CHAPTER TWO. THE USE OF PATIENT-REPORT MEASURES AND 

INTERVENTION STRATEGIES FOR CHILDREN AND ADOLESCENTS WITH 

CHRONIC TINNITUS: A SCOPING REVIEW 

(International Journal of Audiology 2021, Under Review) 

 

FOREWORD  

While the occurrence of tinnitus and possibility of associated distress by young people has 

been acknowledged, there continues to be little evidence available to support, inform and 

guide clinical decisions. Indeed, a situation may exist where the guidelines and 

recommendations for assessing and managing tinnitus in young people are based on the 

literature pertaining to adults. If this is the case, a situation may exist where clinicians with 

the best intentions are providing care that may be unsuitable, ineffective, or may be 

implemented inappropriately. It is acknowledged that a lack of evidence to support the 

current guidelines does not necessarily mean evidence of ineffecitveness, however, it 

highlights the need for research to be undertaken and to improve patient care.  

 Clinicians may also be undertaking assessments that may not adequately address the 

experiences and impacts of tinnitus for young people or may not be sensitive to their 

different developmental needs. The purpose of Chapter 2 was to unearth and provide an 

overview of the available evidence supporting the suitability of established PRMs which 

have been used to assess tinnitus in young people. A scoping review was selected rather 

than a systematic review because scoping reviews facilitate the rapid identification and 

mapping of concepts that are central to an area of research. Scoping reviewst also assist 

researchers and clinicians to identify what resources and evidence are available (Mays et al. 

2001). While evaluation of the quality of the available research is not always central to a 

scoping review, such evaluation may be incorporated.  

This chapter also explored what evidence exists supporting the use of tinnitus management 

strategies in young people and identified knowledge gaps concerning the experience of 

tinnitus experienced by young people to inform further research.  



CHAPTER 2. SCOPING REVIEW 

PAGE | 21  

2.1 ABSTRACT 

Background: Chronic tinnitus experienced by young people can be associated with impaired 

quality of life. Guidelines for managing tinnitus experienced by young people recommend 

assessment and interventions, but little supporting evidence exists.  

Methods: A structured scoping review (i) identifying and critically appraising patient 

response measures (PRMs) assessing tinnitus in young people, and (ii) critically appraising 

evidence supporting reported interventions. The review included original papers written in 

English, involving paediatric participants aged ≤19 years, reporting either (i) application of 

established PRMs to assess the experience of chronic tinnitus or (ii) application and 

evaluation of tinnitus interventions. 

Results: Eight studies involving the assessment of tinnitus in young people using a PRM were 

identified and evaluated. Within these studies, six individual established (previously named, 

described and published) PRMs had been used, and all were developed for adult 

populations. Three behavioural tinnitus interventions and three combination intervention 

strategies (coupling psychological intervention with sound enrichment) were identified as 

having been applied to and evaluated within a paediatric population. These interventions 

were developed for adults, and evidence to support their effectiveness in children is limited.  

Conclusions: Although clinicians are seeing children with tinnitus, they are evaluating and 

managing children’s distress without appropriate PRMs, and little evidence exists to support 

clinical interventions.  

2.2 INTRODUCTION 

Management and assessment of tinnitus experienced by young people is an area of growing 

awareness and interest. In 2014 the British Society of Audiology developed guidelines and 

recommendations for how to manage tinnitus during childhood (Kentish et al. 2014). 

However, the evidence to support these guidelines, recommendations, and clinical practices 

is lacking (Lewis et al. 2020; Smith et al. 2020). Such a situation may give rise to children and 

their families investing their wellbeing, time and resources on treatment strategies that may 

be unsuitable, potentially ineffective or poorly implemented.  
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Debate exists over the prevalence of tinnitus experienced by young people, with estimates 

ranging from 3.1% (Raj-Koziak et al. 2020) in a study of 43,064 11–13-year-olds to 66.9% 

(Nemholt et al. 2020) in a study of 501 children 10–16-year-olds. Prevalence rates vary 

between studies related to differences in how young people are questioned, tinnitus 

definitions, the ages of the young people studied, whether parents and their perceptions 

are also included, and the statistical analysis used. However, consensus exists over the 

disparity between the number of young people seen in clinical settings with troublesome 

tinnitus compared to the number of adults seen (Baguley et al. 2013). Several reasons may 

explain the low number of young people seen clinically compared to the prevalence rates 

identified by in several studies (Graham 1981; Savastano 2007; Sanchez et al. 2016; Kim et 

al. 2017; Nemholt et al. 2020). These reasons include that young people may consider 

tinnitus to be a normal occurrence or be unaware that others may not experience it (Shetye 

and Kennedy 2010). Young people rarely spontaneously report or complain about tinnitus 

(Savastano et al. 2009); when they do, adults may not seek assistance for them because 

they may not understand the young person’s report or may not comprehend the potential 

for distress or may not believe that young people can either experience tinnitus or be 

distressed by it (Mills 1986; Baguley et al. 2013; Tegg-Quinn et al. 2020).  

Current clinical practice guidelines recommend adapting questionnaires designed for the 

assessment of hearing loss to obtain qualitative information about the experience of 

tinnitus experienced by young people from both the child and their parent(s) and using a 

child-friendly approach to individually tailor and implement tinnitus management (Emond 

and Kentish 2013; Kentish et al. 2014; Lewis et al. 2020). Tinnitus management should aim 

to ameliorate the impact of tinnitus on a young person’s health in terms of their 

psychological wellbeing and educational progress and consider any stressors that may 

exacerbate their tinnitus distress (Kentish et al. 2014; Smith et al. 2020). Clinicians also need 

to be mindful to address accompanying conditions, such as hyperacusis, commonly 

experienced by young people with tinnitus (Aazh et al. 2018). Although both adults and 

young people experience tinnitus, their experiences and needs may differ; as such, the 

assessment and management methods applied need to be both age and developmentally 

suitable (Coelho et al. 2007). Designing tools that recognise and accommodate 

developmental change and ensure that any change measured reflects a change in the 
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experience of tinnitus and not unrelated developmental growth is imperative for improving 

the effective management of tinnitus experienced by young people.  

Scoping reviews allow clinicians and researchers to rapidly identify and map central 

concepts underpinning a research topic and the principal evidence and resources available 

but may not evaluate the quality of the available research (Mays et al. 2001). The impetus of 

this scoping review was to establish what evidence exists to assist clinicians in making 

evidence-based decisions regarding the assessment and management of tinnitus in young 

people and to inform further research. 

The purpose of this study was two-fold. The first aim was to identify and describe all 

established patient-report measures (PRM) that have been used to assess tinnitus in young 

people and critically evaluate their suitability for this population identify and critically 

appraise the evidence supporting tinnitus management interventions that have been 

applied to and evaluated within a paediatric population.  

2.3 METHODS 

This study followed a five-step scoping review methodological framework (Arksey and 

O’Malley 2005): 1) research question identification, 2) identification of relevant studies, 3) 

study selection, 4) data charting and 5) collation, summarising and reporting the results. 

This methodology was selected as it has been recommended for developing the field of 

knowledge in subjects where little is known to identify what is known and where further 

enquiry is required (Levac et al. 2010). The review followed the PRISMA Extension for 

Scoping Reviews (Tricco et al. 2018). 

2.3.1 RESEARCH QUESTION IDENTIFICATION 

The purpose of this scoping study was to determine “Which established PRMs have been 

used to assess tinnitus during childhood and which management strategies and 

interventions have been evaluated within a paediatric population?”  

2.3.2 IDENTIFICATION OF RELEVANT STUDIES 

On 30 May 2020, an electronic literature search of the MEDLINE, CINHAL PLUS, EMBASE and 

Scopus databases was undertaken using the keywords (tinnitus) AND (child OR children OR 

adolescent OR infant OR baby OR young person OR teenager OR paediatric OR pediatric) 
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AND (outcome OR survey OR questionnaire OR patient-report OR tool OR quality of life 

measure) restricted to journal articles published in English and pertaining to humans. These 

databases were selected because they have been identified as highly relevant to 

audiological research (Cox 2003, 2005; Hickson et al. 2013). No date restriction was applied, 

and the search terms were deliberately broad to optimise the identification of relevant 

studies. The references of studies, including review studies, identified during the initial 

search were reviewed to identify additional articles through a snowballing process. The 

search was updated on 8 November 2020 but did not identify any further papers. 
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2.3.3 STUDY SELECTION 

Inclusion Criteria: All studies were considered for inclusion where the record was an original 

research paper written in English, identifying or assessing the experience of chronic tinnitus 

(>3 months) as a primary complaint by young people in participants aged ≤19 years using a 

PRM, and a copy of the tinnitus PRM was available; personal or expert opinion pieces were 

not included. Established PRMs were defined as PRMs which had been previously named, 

described and published. All studies where the application of an intervention for tinnitus in 

young people was evaluated were included.  

Exclusion Criteria: Studies were excluded if they were not research studies, did not address 

the experience of chronic tinnitus in young people as a primary complaint, were not written 

in English or were published in non-peer reviewed journals. No exclusion was placed on 

study design. Studies where tinnitus was described as a secondary symptom, adverse 

reaction or part of a symptom set were also excluded, as were studies where the PRM was 

bespoke for the study, not previously named, described, or published. Studies involving 

rating scales where the rating scares were not part of a previously named and published 

PRN were excluded as they were deemed to be bespoke. 

Full texts for the studies were identified and reviewed by one author (ST-Q) to create a short 

list of potential inclusions, which were then reviewed by two other authors (RJB, RHE) 

against the inclusion criteria. Any disagreements were resolved through discussion. Once 

consensus was achieved, a second electronic literature search (using the same databases) 

was undertaken for each identified PRM to identify reports on each of the PRM’s 

development, validation and modification. A third electronic literature search in the same 

databases was undertaken to identify all the literature describing the use of the identified 

PRMs in interventions. 

2.3.4 DATA CHARTING 

Two authors independently undertook descriptive data extraction and charting for the 

intervention using prepared tables (STQ & RHE) (Appendix A). Descriptive data extraction 

and charting for the PRMs using prepared tables was initially undertaken by one author (ST-

Q) and checked for agreement by a second (RJB) (Appendix B). 
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The descriptive data extracted for the PRMs included: the name of the PRM, the paediatric 

tinnitus studies where it was applied, the PRM’s stated purpose, whether it was for use in a 

paediatric population, whether the original PRM or a modification was applied, the number 

of items included which pertained to tinnitus, the domains of tinnitus impact assessed (as 

defined by the authors of the study), the age of participants whom it was applied to, how it 

was administered, the mode of delivery, the measurement units applied, the response 

categories available and three readability scores (Flesch Reading Ease, F-K grade level and 

Dale-Chall readability). The readability scores of the PRMs were calculated using an internet-

based software calculator (www.readibilityformulas.com) to assess the instructions, 

questions, and response scales. 

The descriptive data extracted for the interventions and management strategies included: 

the type of study the intervention applied, the number of participants involved, the age 

characteristics of the participants, who evaluated the intervention outcome (child or 

parent), the evaluation method involved and the response reportedThe risk of bias in these 

studies was also assessed as was the level of evidence associated with each study by 

comparing the methods applied within each study against the criteria published  within the 

National Health and Medical Research Centre (NHMRC) level of evidence. The NHMRC 

Levels of Evidence (Coleman et al. 2009) were used to establish how effectively the studies 

evaluating interventions addressed their research questions and minimised the risk of bias 

(Coleman, Norris et al. 2005). 

2.3.5 COLLATION, SUMMARISING AND REPORTING THE RESULTS 

The fifth stage involved the three steps of data analysis, relating the results to the research 

question and interpreting the implications of the results for clinical practice and further 

research (Levac et al. 2010).  

 

 

2.4 RESULTS 

The electronic database search identified 1622 studies, snowballing identified a further 35 

studies (33 for PRMs and 2 for interventions); 1580 studies remained after removing 

duplicates. The abstracts of these studies were reviewed against the inclusion criteria and 
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85 papers were identified for full text retrieval. Further assessment against the 

inclusion/exclusion criteria excluded 74 papers. The 11 remaining papers described eight 

studies involving the assessment of tinnitus during childhood and three studies involving the 

evaluation of a tinnitus intervention in children (Figure 2.1). 

 

FIGURE 2.1. FLOW CHART FOR THE IDENTIFICATION OF STUDIES INCLUDED IN THIS REVIEW. 
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2.4.1 PATIENT-REPORT MEASURES (PRMS) 

The eight PRM studies were published from 2004 to 2019, and reports on the PRMs’ 

development were published between 1991 and 2012. The studies were undertaken in India 

(n=1), South Korea (n=4), Sweden (n=2) and the United States of America (n=1). None of the 

PRMs were developed with the intention of being applied to young people and none had 

been validated for use in this population (Table 2.1). Six different PRMs were identified. The 

most commonly used PRM was the Tinnitus Handicap Inventory (THI) (Newman et al. 1996) 

used by in five studies, while the Tinnitus and Hearing Survey (Henry 2015), the Tinnitus 

Severity Questionnaire (Halford and Anderson 1991), the Tinnitus Functional Index (TFI) 

(Meikle et al. 2012), the Tinnitus Severity Index (TSI) (Meikle et al. 1995) and the Tinnitus 

Reactions Questionnaire (TRQ) (Wilson et al. 1991) were all applied only once. One study 

employed both the TFI and TSI. 

2.4.1.1 PRM descriptive information 

Each PRM had different statements of purpose (see Table 2.1). Five PRMs were designed as 

self-report measures to be completed on paper and one was designed to be administered 

by a clinician. The PRMs’ length varied from 10 to 26 items and addressed 12 different 

domains of tinnitus impact, including impact on sleep, relaxation, concentration, and 

psychological distress (Table 2.1). The number of domains assessed ranged from one 

domain (psychological distress) in the TRQ (Wilson et al. 1991) to eight domains in the TFI 

(Meikle et al. 2012). Three PRMs employed categories as their units of measurement (Coles 

et al. 1992; Meikle et al. 1995; Henry 2015). One PRM (Coles et al. 1992) applied different 

categories as the unit of measurement for different questions. One PRM (Meikle et al. 2012) 

used an 11-point Likert scale, one (Meikle et al. 1995) applied a six-category measurement 

accompanied by a numerical correlate (0–5) and one (Wilson et al. 1991) used a five 

category measurement accompanied by a numerical correlate (0–4).  
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TABLE 2.1. DESCRIPTIVE OVERVIEW OF THE PRMS USED IN PAEDIATRIC TINNITUS STUDIES IDENTIFIED DURING THIS STUDY 
Name of PRM Paediatric 

studies 
used in 

Developed 
for 
paediatric  
population 

Validated 
in 
paediatric 
population 

Statement of 
purpose 

Response categories Units of 
measurement 

Domains of tinnitus Number of 
items & 
number 
pertaining 
to tinnitus 

Mode of 
delivery 

Administered Original or 
modification 

Readability  
(3 scores) 

Tinnitus 
Severity 
Questionnaire 
(Coles et al. 
1992) 

Holgers & 
Juul 2006 
(9–16) 

No  No  A standardised 
questionnaire 
method 
quantifying 
tinnitus severity 
facilitating closer 
comparisons 
between clinics 

Question dependent Severity of 
impact 
 
Categories 

Quality of life 
Intrusiveness 
Psychological impact 

10 (10) Paper Self-report Original Flesch 
Reading 
Ease–28.6 
 very 
difficult  
to read 
 
F-K grade 
level 
12.2 
Twelfth  
grade 
 
Dale-Chall  
readability 
7.3  
Grade 9–
10 
 

Tinnitus and 
Hearing 
Survey 
(Henry et al. 
2015)  

Widen & 
Erlandsson 
2004 
(13–19) 

No No  A tool to rapidly 
differentiate 
hearing and 
tinnitus problems  

No, not a problem 
Yes, a small problem 
Yes, a moderate problem 
Yes, a very big problem 

Degree of 
problem 
experienced 
 
Categories 

Difficulty sleeping 
Concentrating 
Relaxing 
Focusing attention 
away from tinnitus 

10 (4) Verbal 
results 
recorded 
on form 
 

Clinician 
administered 

Original Flesch 
Reading  
Ease–70.5 
Fairly easy 
to  
read. 
 
F-K grade 
level 
7.3 
Seventh  
grade 
 
Dale-Chall  
readability 
6.2 Grade 
7–8 
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Name of PRM Paediatric 
studies 
used in 

Developed 
for 
paediatric  
population 

Validated 
in 
paediatric 
population 

Statement of 
purpose 

Response categories Units of 
measurement 

Domains of tinnitus Number of 
items & 
number 
pertaining 
to tinnitus 

Mode of 
delivery 

Administered Original or 
modification 

Readability  
(3 scores) 

Tinnitus 
Severity Index 
(Meikle et al. 
1995) 

Prabhu 
2019 
(14–35) 

No No  Efficient indicator 
of the negative 
effects of tinnitus 
on wellbeing 

Never/Rarely/Sometimes 
/Usually/Always 

Category with 
numerical 
correlate 1–5 

Sleep disturbance 
Concentration 
Impairment  
Difficulty relaxing 
Work interference  
Social activity 
interference  

12 (12) Paper Self-report Original Flesch 
Reading  
Ease–75.9 
Fairly easy 
to  
read 
 
F-K grade 
level 
4.5 Fifth 
grade 
 
Dale-Chall  
readability 
5.6 Grade 
5–6 
 

Tinnitus 
Functional 
Index 
(Meikle et al. 
2012) 

Prabhu 
2019 
(14–35) 

No  No A multi domain 
validated self-
report 
questionnaire for 
both intake 
assessment and 
outcome 
measurement 

Scale 0–10 from low to 
high with end point 
descriptors 

Numerical 
Final score 
defines degree 
of impact  

Intrusive/Sense of 
control/Cognitive/ 
Sleep/Auditory/ 
Relaxation/Quality 
of life/ 
Emotional 

25 (25) Paper Self-report Original Flesch 
Reading  
Ease–78.9 
Fairly easy 
to  
read 
 
F-K grade 
level 
5.3 Fifth 
grade 
 
Dale-Chall  
readability 
5.7 Grade 
5–6 
 

Tinnitus 
Handicap 
Inventory 
(Newman et 
al. 1996) 
 

Kim et al. 
2012 
Kim et al. 
2016 
(12–17) 

No 
 
 
 
 
 

No 
 
 
 
 
 

Psychometrically 
robust easy to 
administer, 
interpret and 
broad self-report 

Yes/ 
Sometimes/No 
 
 
 
 

Degree of 
difficulty 
experienced 
 
Categories 
 

Functional (mental, 
social/occupational, 
physical) 
Emotional 
Catastrophic 
 

25 (25) 
 
 
 
 
 

Paper 
 
 
 
 
 

Self-report 
 
 
 
 
 

Original 
 
 
 
 
 

Flesch 
Reading  
Ease–75.6 
Fairly easy 
to  
read. 
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Name of PRM Paediatric 
studies 
used in 

Developed 
for 
paediatric  
population 

Validated 
in 
paediatric 
population 

Statement of 
purpose 

Response categories Units of 
measurement 

Domains of tinnitus Number of 
items & 
number 
pertaining 
to tinnitus 

Mode of 
delivery 

Administered Original or 
modification 

Readability  
(3 scores) 

 
 
 
 
 
 
Tinnitus 
Reaction 
Questionnaire 
(Wilson et al. 
1991) 

Lee et al. 
2018 
 
 
 
 
 
Danesh et 
al. 2015 
(4–42) 
Park et al. 
2013 
(6–70) 

 
 
 
 
 
 
No 
 
 

 
 
 
 
 
 
 
No 

tinnitus handicap 
measure. 
 
 
 
 
 
 
To develop a scale 
designed to assess 
psychological 
distress 

 
 
 
 
 
 
5 point scale 
Not at all 0 
A little of the time 1 
Some of the time 2 
A good deal of the time 3 
Almost all the time 4 

 
 
 
 
 
 
5 point scale 
0–4 
 
Category with 
numerical 
correlate 

 
 
 
 
 
 
Psychological 
distress 

 
 
 
 
 
 
26 (26) 

 
 
 
 
 
 
Paper 

 
 
 
 
 
 
Self-report 

 
 
 
 
 
 
Original 

 
F-K grade 
level 
4.6 Fifth 
grade 
 
Dale-Chall  
readability 
5.9 Grade 
5–6 
 
Flesch 
Reading  
Ease–89.1 
 
Easy to 
read 
 
F-K grade 
level 
4.9 Fifth 
grade 
 
Dale-Chall  
Readability 
6.1 Grade 
7–8 
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2.4.1.2 PRM readability 

Readability for all questionnaires was assessed by calculating the Flesch Reading Ease score, 

the F-K grade level score and the Dale-Chall readability score 

(www.readibilityformulas.com). The Tinnitus Severity Questionnaire was associated with the 

most difficult reading levels for all three scales of reading ease while the Tinnitus Severity 

Index was associated with the lowest reading ease scores for two of the three scales (Table 

2.1). 

The Flesch Reading Ease scores varied from a score of 89 (equivalent to being easy to read 

for the TRQ) to a score of 28 (very difficult to read) for the Tinnitus Severity Questionnaire. 

Four PRMs (TFI, the Tinnitus and Hearing Survey, THI and TSI) were classified as fairly easy to 

read. 

The F-K grade level scores ranged from 4.5 (equivalent to fifth grade reading level) for TSI to 

12.2 (twelfth grade reading level) for the TSQ. Three other PRMs (TRQ, THI, TFI) scored 

higher than the TSI but also had F-K grade level scores equivalent to a fifth grade reading 

level. 

The Dale-Chall readability scores ranged from 5.6 (equivalent to year 5–6 reading ability) for 

the TSI to 7.3 (US year 9–10 reading ability) for the TSQ. Two other PRMs (THI and TFI) had 

Dale-Chall readability scores equivalent to a year 5–6 reading ability, and the other two 

PRMs (Tinnitus and Hearing Survey, TRQ) had scores indicating a year 7–8 reading ability.  

2.4.2 INTERVENTIONS 

The three studies assessed two principal categories of intervention: 1) psychological; 

including Tinnitus Retraining Therapy (TRT), which is a structured method of tinnitus 

management based upon the “Neurophysiological” model of tinnitus (Jastreboff and Hazell 

1993), or simplified TRT (s-TRT); and 2) counselling and medical therapy involving a 

psychological and pharmacological intervention (Table 2.2). Two studies included 

combination therapies employing a psychological intervention with sound enrichment 

(Table 2.2). All three studies reported benefit from the interventions for the majority of 

participants. The studies where multiple interventions were applied did not identify 

whether one was more effective than another.
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TABLE 2.2. DESCRIPTIVE OVERVIEW OF THE INTERVENTIONS INCLUDED IN THIS STUDY 

Paper Intervention 
outcome 
evaluated by 

No. 
participants 

Age of 
participants 
(mean) 

Intervention Evaluation method Result reported NHMRC 
level of 
evidence 

Childhood tinnitus: 
clinical characteristics 
and treatment (Bae et 
al. 2014) 

Study 
participants 
(children) 

Measure of 
improvement 
not provided 

108 (52 
boys, 56 
girls) 

5–18 years 
(13.6) 

Counselling 
(n=73) 

Counselling, s-
TRT. HA, 
medication, 
and/or surgery 
for remainder  

Description by patient, 
and then question 
regarding degree of 
bother (Seldom, 
sometimes, only when 
quiet, always, usually, 
often) 

All but two patients 
reported improvement but 
only 69 completed follow-
up 

III-3 

Troublesome tinnitus in 
children: Epidemiology, 
audiological profile, and 
preliminary results of 
treatment (Bartnik et al. 
2012) 

Study 
participants 
(children) and 
parent 

6 Questions 
with VAS 

3 Questions 
included in 
evaluation 

59 (28 boys, 
31 girls) 

(143 
screened) 

7–17 years 
(14.4) 

TRT; TRT with 
bedside NG; TRT 
with HA; TRT 
with ear level NG  

Questionnaire (3 
questions); VAS 

Audiometry & 
Tympanometry 

Significant improvement 
reported for 81.4%  

(Significant improvement 
defined as decrease of at 
least 20% for three 
parameters and liberation 
of at least one of the 
everday life activities 
previously impaired by 
tinnitus)  

III-3 

Management of tinnitus 
in children: Review of 
literature and effect of 
counselling (Lee et al. 
2018) 

Parent report  18 (6 boys, 
12 girls) 

 

(35 
screened) 

4–19 

(14.17) 

CS Questionnaire, 
tinnitogram (pitch and 
loudness matching), 
parent report 

14 of 18 reported benefit III-3 

CS, counselling; HA, hearing aid; SG, sound generator; s-TRT, simplified TRT; VAS, visual analogue scale 
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The study populations ranged from 4 to 19 years of age, with the mean ages of participants 

ranging from 13.6 to 14.4 years. 

All three studies used retrospective study designs without a control group and were rated as 

a III-3 NHMRC Level of Evidence. Level III-3 is the penultimate lowest level in the hierarchy, 

indicating that the studies could not sufficiently minimise the potential influence of bias on 

the results, therefore each intervention is supported by a Grade D NHMRC recommendation 

level (Coleman et al. 2009). A Grade D NHMRC recommendation level indicates a poor level 

of evidence to support the clinical application of these strategies (Coleman et al. 2009). 

Evaluation formats varied between studies. Bae et al. (2014) evaluated the intervention 

outcomes by asking the young people involved whether their tinnitus was “better, same or 

worse after treatment?” Lee et al. (2018) relied upon parent response to evaluate whether 

the intervention was beneficial or not, while Bartnick et al. (2011) asked the young person 

to complete a 1 to 10 visual analogue scale (VAS) for each of six questions pertaining to their 

experience of tinnitus before, during and following six months of treatment. The VAS 

completed prior to the treatment was completed by the young person and one of their 

parents together but they did not report whether parents were involved in the second and 

third evaluations.  

2.5 DISCUSSION 

The purpose of this study was to identify and critically appraise PRMs used to assess tinnitus 

in children and critically appraise the evidence supporting the interventions reported as 

having been used to manage tinnitus in young people. This study showed that none of the 

PRMs applied to the assessment of tinnitus in young people had been developed and/or 

validated for this population. Similarly, there is insufficient evidence to support the 

identified interventions or guidelines for the clinical management of tinnitus in young 

people. 

PRMs, are one means of assessing the difficulties associated with tinnitus. This scoping 

review identified six PRMs developed for assessing tinnitus in adults as having been applied 

to assessing tinnitus in young people. These PRMs had not been developed with the 

intention of being applied to young people, and their suitability for use within this 

population has not been established. Suitability for different age groups is not only 
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determined by the reading level of each tool’s language but also latent cognitive, social, and 

emotional factors associated with how young people understand, interpret and interact 

with both their tinnitus and the assessment tool. When tinnitus in young people is assessed 

using PRMs designed for adults, the interpretability and applicability of the subsequent 

results are questionable (Parker, Eastabrook et al. 2010). The domains of tinnitus assessed, 

language, readability, and measurement approaches employed by such tools may be 

unsuitable or may even scare young people who experience tinnitus (Coelho et al. 2007; 

Juniper 2009; Parker et al. 2010; Hall 2017). It is imperative that if PRMs are involved in 

assessing tinnitus in young people that the constructs claimed to be measured are indeed 

measured (Juniper 2009). It is also essential that the subsequent results are able to 

discriminate between levels of impact and meaningful changes (Juniper 2009). When a PRM 

has not been validated for the population to which it has been applied, it is impossible to 

establish what the initial score represents and what degree of change reflects a clinically 

significant improvement or deterioration.  

Smith et al. (2019) identified that the problems experienced by young people with tinnitus 

principally affected six aspects: their quality of life, emotional health, feeling 

different/isolated, physical health, hearing and listening, and cognitive health. Tegg-Quinn 

et al. (2021) identified tinnitus as impacting upon four principal aspects of a young person’s 

life: social/relational, academic performances, emotional wellbeing and auditory/cognitive 

processing. Across the six PRMs reported within this study, 12 different domains of tinnitus 

impact were assessed. Only the THI and the TSQ addressed any of the aspects identified by 

Smith et al. (2019) or Tegg-Quinn et al. (2021). As such, none of the PRMs identified 

addressed the full range of domains of tinnitus impact pertinent to young people. Tegg-

Quinn et al. (2021) identified that difficulties with sleep contribute to or compound tinnitus 

impact in other domains; both the TFI and the Tinnitus and Hearing Survey assessed 

sleeping difficulty. These results suggest that there is a poor level of evidence to support the 

evaluated interventions, and any recommendations should be followed with caution in older 

adolescents. 

However, caution should be taken in doing so as the ages of adolescents on whom it has 

been validated upon is limited to adolescents 17 years and older,  
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Although the reading level of a PRM is only one indication of its suitability for the intended 

population, it is a useful measure as it indicates the complexity of the language involved. 

Little consideration has been given to the ability of PRMs to detect changes in a condition 

such as tinnitus in relation to treatment while accommodating changes in a young person’s 

cognitive, linguistic, and emotional development over time (Scott 1997). The reading levels 

in the PRMs identified during this study varied from Flesch Reading Ease of easy to read to 

very difficult to read. It is highly likely that even at the most basic reading level would have 

been too complex for some of the participants involved in the studies.  

Two other important considerations that influence readability and applicability of a PRM for 

a population are structural non-equivalence and non-homogeneity (Parker et al. 2010). 

Structural non-equivalence refers to how the content and organisation of the items may be 

interpreted differently and responded to differently by people of different ages (Parker et 

al. 2010; Tsze et al. 2013; Castarlenas et al. 2017). When structural non-equivalence occurs, 

factors other than the one under investigation may influence a subject’s responses; as such, 

participants’ scores may reflect something different due to their age (Parker et al. 2010; 

Tsze et al. 2013; Castarlenas et al. 2017). For example, when younger children are asked to 

complete Likert scales, they tend to respond to questions in an anchor-like manner, so they 

predominantly respond to the lower anchoring statement or the higher anchoring 

statement with little interaction with mid-point markers. As such, Likert scales that are 

orientated vertically with only three points may be more suitable for younger children, 

while horizontal 6-point Likert scales may be more suitable for children aged 12 and over 

(Parker et al. 2010; Tsze et al. 2013; Castarlenas et al. 2017). 

An associated issue that can arise when PRMs designed for adults are applied to young 

people is the non-homogeneity of individual differences. That is, changes in a participant’s 

responses may be due to developmental changes and not due to changes in the condition 

being investigated. Developing and applying PRMs for young people is complicated by the 

need to design PRMS that cater for young people’s developmental changes both in regard to 

language, cognitive function and emotional maturation (Borgers et al. 2000; Marsh 2005). 

However, alternatives such as designing different versions for different age groups 

establishing mean and median scores for various age groups (Rowe 2006) or applying a 

more general single measure exist (Wong and Baker 1988). 
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Establishing developmentally appropriate assessment measures is imperative (American 

Academy of Pediatrics et al. 2001). Children as young as four years have been found to be 

able to comment reliably on their health experiences as long as they are questioned in a 

developmentally appropriate manner. Raj-Koziak et al. (2020) assessed two groups of young 

people, one group aged 6 to 10 years and the other aged 11 to 16 years, using different sets 

of VAS scales to assess tinnitus loudness, tinnitus awareness and tinnitus coping designed to 

accommodate the differing developmental needs of young people. They found that younger 

children were more annoyed by their tinnitus, rated it as louder and coped with it more 

poorly than older children. They also found that for both groups, higher tinnitus loudness 

and annoyance scores were associated with poorer tinnitus coping and that greater tinnitus 

annoyance and loudness in older children was associated with greater levels of 

emotionality. While the higher levels of tinnitus distress found in the younger age group 

were ascribed to children wanting to please the examiner (Baguley and McFerran 1999; 

Baguley et al. 2013), other explanations exist. For example, the young people may have 

misunderstood the VAS, or their results may have reflected a degree of response bias 

influenced by their age. Conversely, the results may have reflected a legitimate finding 

associated with emotional and cognitive maturation and health awareness in younger 

children.  

None of the PRMs identified during this study were validated for a paediatric population, 

only one had been verified as an outcome measure on adults and there was very little 

evidence to support or guide the clinical management applied. During this review, only 

three of the identified studies had evaluated the benefit of interventions for tinnitus 

management in young people. Across the three studies, only 185 children were evaluated. 

Each of the studies had a III-3 Level of Evidence, and the body of evidence for each 

intervention was consistent with a Grade D NHMRC recommendation. These results suggest 

that there is a poor level of evidence to support the evaluated interventions, and any 

recommendations should be followed with caution as there is little research based evidence 

to support them at this stage (National Health & Medical Research Council 2009). 

Smith et al. (2019) and Adebij et al. (2018) described counselling using reassurance, 

narrative therapy, hearing aids for associated hearing loss, hearing protection, masking 

devices for sound enrichment, medical management of underlying otological conditions, 
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tinnitus retraining therapy (TRT), psychological assistance and tinnitus education as being 

implemented to manage tinnitus in young people. Adebiji et al. (2018) identified that 

patients had perceived management prior to attending an otology clinic as unsuccessful. 

Conversely, Smith et al. (2019) found that non-otological interventions had been regarded 

by clinicians as successful. In designing optimal and age-appropriate tinnitus management 

strategies for young people, we may need to look not only at the experience of assessing 

and managing tinnitus in adults, but also across specialties to the experiences of managing 

and ameliorating the impact of other chronic conditions in young people. Young people are 

not mini-adults (Coelho et al. 2007), and it is highly likely that their experience of tinnitus, its 

impact and the strategies for best managing it will not simply be replicas of the assessment 

and management strategies of those applied to adults. 

2.5.1 CLINICAL IMPLICATIONS 

From this study it has become apparent that there is a need to undertake further studies 

that give voice to those who have experienced, are affected by, or involved in the clinical 

management of tinnitus in young people. Studies are needed to develop assessment tools 

that are both chronologically and developmentally appropriate and sensitive to detecting 

change related to treatment compared to developmental changes. Consideration needs to 

be given not only to the domains of tinnitus impact, the complexity of language used, the 

grammar and syntax to ensure that the children and adolescents who are completing the 

PRMs understand the questions as intended but also the physical layout of the 

questionnaire.  For example, Likert scales that are orientated vertically with only three 

points may be more suitable for younger children who have a tendency to respond to 

horizontal Likert scales in an anchor like manner so they will predominantly respond to the 

lower anchoring statement or the higher anchoring statement with little interaction with 

mid-point markers (Parker et al. 2010). Conversely, horizontal six point Likert scales may be 

more suitable for children aged 12 years and older. Developing such assessment tools would 

facilitate the evaluation of interventions across clinics and for individual young people. 

Currently, little evidence exists to support any of the interventions that have been either 

recommended for or identified as having been used clinically to manage tinnitus in young 

people. While continuing to assess the presence of tinnitus and related distress in young 

people is imperative, management must be undertaken and recommended with the 
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awareness that the current body of evidence supporting such recommendations comes 

from different populations and fields.  

2.5.2 LIMITATIONS 

Although this study applied a rigorous search strategy, it was limited by the possible 

exclusion of studies written in languages other than English and where tinnitus was a 

secondary condition. It may also have been limited by the selection of databases searched, 

however, the databases selected which have been identified as highly relevant to 

audiological research but may not be as comprehensive for psychological or ENT based 

literature. The study was also confounded by the limited evaluation undertaken on 

interventions and management strategies for tinnitus in young people. Furthermore, the 

concept of reading age could be considered nebulous due to the variations between 

education systems internationally and the subsequent lack of a universal reading age 

equivalent. 

2.6 CONCLUSIONS 

From this study it has become apparent that none of the PRMs that have been applied to 

the assessment of tinnitus in young people have been validated on a paediatric population. 

As such, it is difficult to establish what they measure and whether any change in score 

reflects a change in tinnitus related to an intervention or developmental changes.  

Three studies were identified as having applied and assessed three behavioural 

interventions and three combination intervention strategies to manage tinnitus in young 

people. All three studies reported benefits for the majority of the participants; however, 

there is little evidence to support these findings.  
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CHAPTER THREE. REFLECTIONS AND PERCEPTIONS OF CHRONIC TINNITUS 

DURING CHILDHOOD AND ADOLESCENCE 

(published in International Journal of Pediatric Otorhinolaryngology, 2020) 

 

FOREWORD 

While the occurrence of tinnitus experienced by young people is now recognised, there is a 

discrepancy between the perceived prevalence rates and the number of young people 

presenting clinically for assistance with their tinnitus. Several studies have attributed this 

discrepancy as inferring that young people may perceive tinnitus but are not troubled by it 

(Baguley et al. 2013). However, there have been no studies exploring the experience of 

tinnitus during these life stages. This study explored what tinnitus sounds and feels like to 

young people who experience it as recalled by adults who experienced or observed it. 

Through this study, it became apparent that the experience of tinnitus by young people 

extends beyond the auditory domain. The experience of tinnitus is more than just the 

perception of sound, it may also involve emotional and physiological sequelae. How a young 

person experiences tinnitus will be moulded by the interplay between the sound or sounds 

that they perceive, the other senses stimulated, their interpretation of the sound as well as 

the emotions and physical effects they experience. This study employed a concept mapping 

approach to identify the sounds and feelings associated with tinnitus experienced by young 

people from the perspectives of adults who had experienced tinnitus as a young person, the 

primary carers of young people with tinnitus as well as the healthcare professionals involved 

in their care.  

Thirty-two adults participated in this study (adults who experienced tinnitus during 

childhood/adolescence (n=10) included 3 males and 7 females; primary carers (n=10) 

included one male and nine females, with ages ranging from 28 to 55 years (mean 44.73, SD 

7.67) and The clinicians (n=12) included one male and 11 females, with ages ranging from 34 

to 56 years (mean 46.8, SD 7.99). Each clinician had a minimum experience level of 5 years 

or of assisting a minimum of 5 young people with tinnitus to ensure adequate familiarity 
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with the topic. Each participant initially participated in an individual brainstorming session 

either via a telephone interview or an online portal.  

During the brainstorming session, each participant generated statements associated with 

what tinnitus sounds and feels like to young people. Twenty-five participants then grouped 

and rated the statements in a manner that made sense to them. Analysis of the participants 

data revealed 102 expressions of what tinnitus sounds and feels like to young people. These 

102 different expressions were associated with five concepts: 1) Sounds of tinnitus; 2) 

Descriptions of tinnitus; 3) Emotional responses to tinnitus; 4) Perceptions of tinnitus; and 5) 

Physical reactions to tinnitus. The breadth and depth of the sounds and feelings identified 

during this study highlight the multifaceted, multisensory and heterogeneous experience of 

tinnitus experienced by young people. Both the tinnitus group and the professionals 

regarded the Sounds of tinnitus concept as the least distressing. The tinnitus group regarded 

the Physical Responses concept as the most distressing, while the clinicians regarded the 

Emotional Responses as the most distressing. Thus, identifying what sounds a child or 

adolescent perceives as well as any associated emotional or physical responses is important 

when exploring a young person’s experience of tinnitus. 

3.1 ABSTRACT 

Objectives: To enhance understanding of the lived experience of tinnitus by young people 

from the reflections of adults who experienced tinnitus as a young person and the 

perceptions of primary carers and clinicians who care for young people who experience it. 

Secondly to develop a conceptual framework to better describe the experience of chronic 

tinnitus experienced by young people and guide approaches to assessment and 

management. 

Design: Using a concept mapping approach, participants from two stakeholder groups 

generated statements describing what chronic tinnitus sounds and feels like to young 

people who experience it. Participants subsequently grouped and rated the statements to 

reveal key concepts. The first stakeholder group comprised adults who had experienced 

chronic tinnitus as a young person and parents of young people experiencing chronic 

tinnitus. The second stakeholder group comprised clinical professionals who provide care 

for young people experiencing chronic tinnitus.  
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Results: Participants identified 102 different descriptions of what chronic tinnitus sounds 

and feels like to young people across five concepts: 1) Sounds of tinnitus; 2) Descriptions of 

tinnitus; 3) Perceptions of tinnitus; 4) Emotional responses to tinnitus; 5) Physical responses 

to tinnitus. 

Conclusions: The experience of chronic tinnitus by young people is heterogeneous and 

multifaceted. It may involve the perception of sound, emotions, and physiological sequelae. 

How a young person experiences their tinnitus will be influenced by the interplay between 

the sound they perceive, the number of accompanying senses involved and their 

interpretation of the sound. As well as the emotions and physical effects they experience.  

Keywords: Tinnitus, children, adolescents, concept mapping qualitative analysis 

3.2 INTRODUCTION 

Chronic tinnitus experienced by young people, described hereafter as tinnitus, refers to the 

perception of sound in the absence of external acoustic stimulus for five minutes or longer 

and for a period of three months or longer as experienced by young people (Holgers et al. 

2000; Shetye and Kennedy 2010; Baguley et al. 2013). The occurrence of tinnitus 

experienced by young people has been recognised since the 1970s (Nodar 1972). Studies 

have estimated the prevalence of tinnitus among children with normal hearing to be similar 

to that of the adult population with incidences of4.7 to 54.7% recorded, peaking between 

the ages of 16 and 19 years (Mahboubi et al. 2013; Sanchez et al. 2016). Debate regarding 

the impact and associated distress continues, as the numbers of young people presenting 

clinically with troublesome tinnitus is fewer than the numbers of adults. Furthermore, 

young people  rarely spontaneously report or complain about tinnitus (Mills and Cherry 

1984; Bartnik et al. 2012; Baguley et al. 2013).  

Although the occurrence of tinnitus experienced by young people is established, little is 

understood about the lived experience of young people with this condition. There is a 

general perception that young people who experience tinnitus are not troubled by it 

(Baguley and McFerran 1999). This pervasive perception may have arisen from both the low 

number of young people seeking medical assistance for their tinnitus and from 

methodological differences in studies investigating paediatric tinnitus distress. This may lead 

to the experience of distress in association with tinnitus not being evaluated or of it being 
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misinterpreted (Baguley and McFerran 1999; Baguley et al. 2013; Rosing et al. 2016a). Like 

adults, young people who experience tinnitus may be affected to varying degrees, with 

some being significantly troubled (Holgers and Juul 2006; Park et al. 2014). As with adults 

who experience tinnitus, a strong association with mental health concerns, such as anxiety 

and depression, have also been reported in young people who experience tinnitus (Kim Y. H. 

et al. 2012; Kim S. et al. 2017). However, unlike adults, a young person’s experience of 

tinnitus may be heavily influenced by the interplay of their developmental stage, maturity 

and concurrent symptoms such as hyperacusis and the sensory nature of their tinnitus. 

Anecdotal reports suggest that it can be accompanied by emotions such as fear and/or 

perceived physical responses, such as a sense of reduced hearing. It can also involve other 

senses, such as vision. A young person’s experience may also be influenced by the support 

they receive at home, at school, from treating specialists as well as a family history of the 

condition (Dionne-Dostie et al. 2015; Rosing et al. 2016b; Kim S. et al. 2017; Durai et al. 

2019).  

Tinnitus in young people has been associated with the following anxiety-based symptoms, 

such as difficulties with sleep, concentration, attention and listening, learning difficulties, 

irritability, and emotional distress (especially anxiety) (Kentish et al. 2000). These issues may 

have a pervasive impact on a young person’s emotional wellbeing, social and family 

relationships as well as academic progress (Kentish et al. 2000; Mancini et al. 2018). 

Recognising the interwoven impact of paediatric tinnitus within a family unit is imperative 

for effective intervention. When a young person experiences tinnitus, other family members 

may be affected by the young person’s experiences and reactions. Parents’ concerns and 

experiences can also impact upon their child’s assessment of their tinnitus and the coping 

strategies they employ. They can also influence the parents’ preparedness to seek 

assistance on behalf of their child. Subsequently, assessment and management approaches 

to tinnitus in young people may be required for parents as well (Kim S. et al. 2017; Mancini 

et al. 2018). 

Improving awareness and understanding of the distress young people with tinnitus may 

experience is essential for improving the support and treatment they receive. It may also 

assist to improve assessment and management of tinnitus in this population and 
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subsequently reduce the impact of tinnitus upon a young person’s development, education, 

and quality of life.  

This study is the first to explore the retrospective lived experience of tinnitus in young 

people. It does so based on the reflections of adults who experienced chronic tinnitus as a 

young person and the perceptions of primary carers and clinical professionals involved in 

the care of young people currently experiencing tinnitus. It aimed to better understand the 

experience of tinnitus experienced by young people and is part of a larger study which 

sought to explore the impact of chronic tinnitus experienced by young people, as well as the 

methods of management and barriers to treatment. The findings of the second and third 

components of this larger study are reported separately in Chapters 4 and 5. The study in its 

entirety also sought to develop a conceptual framework to express the lived experience of 

tinnitus experienced by young people and identify key aspects of the experience which 

contribute to distress and may be amenable to treatment. Insights gained from this 

framework may enhance the accessibility of services or improve the clinical management. 

3.3 MATERIALS AND METHODS 

Concept mapping techniques were employed to establish a conceptual framework for 

understanding the lived experience of tinnitus by young people from the viewpoints of key 

stakeholders.  

Concept mapping is a participatory mixed-methods approach which combines two stages of 

qualitative data collection with two quantitative data analysis approaches, to produce visual 

representations of how the participants involved view the topic of interest (Trochim 1989; 

Burke et al. 2005; Trochim and Kane 2005; Bennett et al. 2017).  

The qualitative approaches to data collection are brainstorming, grouping, and rating. 

Brainstorming involves the generation of statements by the individual participants in 

response to an open-ended question. Grouping involves each participant grouping the 

statements generated by all participants into groups in a manner which makes sense to 

them. Rating involves each participant rating each statement against a scale pertaining to 

the topic under investigation. These processes allow participants to share their experiences 

and perceptions without preconceived limitations and boundaries from examples, 

classifications or predetermined descriptions established by researchers (Trochim 1989; 
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Jacksn and Trochim 2002; Burke et al. 2005; Trochim and Kane 2005; Ross and Camphausen 

2007; Knudsen et al. 2010; Schiller et al. 2013). 

The quantitative data analysis methods assist in the identification of key themes and 

relationships from these participant insights by involving them in the initial data synthesis 

processes of statement grouping and rating. Involvement of participants in these stages also 

assists to reduce the potential for influence from researchers on data analysis. It is the 

participants who contribute to the identification of themes and relationships, with the 

researchers determining the number of themes that best reflect the participants’ data. This 

improves the validity of a study’s findings compared to other qualitative research methods 

(Jackson and Trochim 2002). Through this method, researchers become better able to 

understand the context surrounding the topic under investigation, identify 

interrelationships as perceived by affected individuals and groups, and improve the 

applicability of actions and plans arising from the data interpretation and analysis (Trochim 

and Kane 2005; Rosas and Kane 2012; Bennett et al. 2017). 

Concept mapping as a research method has been recommended for evaluating and 

improving healthcare services and, more recently, has been applied to audiology for client–

clinician interactions for hearing aid adoption (Burke et al. 2005; Trochim and Kane 2005; 

Bennett et al. 2012).  

This study in its entirety involved three questions 1) “What does chronic tinnitus sound and 

feel like to children and adolescents who experience it?” 2) “What parts of children’s and 

adolescents’ lives are affected by chronic tinnitus?” 3) “What is done to reduce the impact of 

chronic tinnitus on children’s and adolescents’ lives?” The participants were recruited to 

participate in all three components of the overall study. 

An online concept mapping system (Concept Systems Inc., Ithaca, NY, USA) was used as an 

online portal for participants, for data entry for data collected offline and for some of the 

data analysis. Statements were generated either via an online portal or via teleconference. 

Grouping and rating tasks were undertaken either via the online portal or via postal packs.  

3.3.1 PARTICIPANTS 

In the present study the views of participants from two stakeholder groups—a tinnitus 

group and a clinician group were sought. The input from various stakeholder groups 
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promotes the generation of diverse and comprehensive insights (Trochim 1989; Rosas and 

Camphausen 2007; Schiller et al. 2013).  

The tinnitus group, comprised of two subgroups: Adults who had experienced chronic 

tinnitus as a young person, defined as episodes of tinnitus that lasted for 5 minutes or 

longer for a period of 3 months or longer; and primary carers of a young person who had 

experienced chronic tinnitus. Both the adults who had experienced tinnitus as a young 

person and the primary carers were grouped as they both have a firsthand view of the 

patient experience.  

The clinician group consisted of clinicians who were involved in or had been involved in the 

provision of care to young person who experience chronic tinnitus. Clinicians who care for 

young people with tinnitus have a unique perspective of the lived experience of tinnitus by 

young people. 

Adults who experienced tinnitus as a young person were chosen to inform this study as 

several studies have shown that adults are able to reliably recall salient and 

autobiographical events from their childhood, such as illness, and that their responses are 

likely to be more detailed, longer and have greater narrative coherence than the 

recollections of children (Smith 2009; Haas and Bishop 2010; Bauer and Larkina 2016). 

Additionally, Smith (2009) found that their adult recollections were neither significantly 

coloured by time nor impacted by later events. While this decision presents some 

limitations in regards to the general reliability of the findings of the study, it was deemed 

more appropriate to include adults who had experienced tinnitus as a young person than 

young people currently experiencing tinnitus, for whom this data collection method may 

have been onerous, and to prevent any perceived influence on a young persons’ current 

experience of tinnitus. 

All participants were required to be at least 18 years of age. 

3.3.2 RECRUITMENT 

Participants were recruited via university, professional and clinical networks in Australia and 

internationally, utilising email, word of mouth, and online chatrooms and forums. All 

clinicians were asked about their experience to ensure that they had adequate familiarity 

with the subject under investigation.  
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Two rounds of recruitment were undertaken. The first occurred for the brainstorming stage. 

The second occurred for the grouping and rating stage and was undertaken to increase 

participant numbers and reduce participant burden (Figure 3.1).  

Approval for the project was received from the Human Research Ethics Committee, The 

University of Western Australia (RA/4/201/4274). All participants provided informed written 

consent prior to participating. 

 

FIGURE 3.1. DIAGRAM ILLUSTRATING THE STUDY’S RECRUITMENT PROCESS. 

 

3.4 PROCEDURES 

3.4.1 BRAINSTORMING  

Participants were asked to generate statements in response to the question: “What does 

chronic tinnitus sound and feel like to children and adolescents who experience it?” 

The wording of the question was carefully chosen by three researchers (ST-Q, RJB & RHE) 

and pilot tested on eight clinicians, friends and adult patients of an affiliated clinic who 

reported having experienced tinnitus experienced by young people. The pilot testing took 

into consideration the participants to be recruited, bearing in mind that the question would 

be understood, that the question was not leading, and it was worded such that it 

encouraged the generation of statements focusing on the lived experience of chronic 

tinnitus experienced by young people. 

Q1: Sound and 
Feeling 

Q2: Impact Q3: What is done 

Brainstorming 
Tinnitus Group n=20  Clinicians n=10 

Grouping and Rating 
Additional Recruitment 

Tinnitus Group n=13 
Clinicians n=12 

Tinnitus Group n=11 
Clinicians n=12 

Tinnitus Group n=11 
Clinicians n=12 
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Brainstorming was offered as either a group or individual task, although none chose the 

group option for reasons of convenience. Thus, all participants completed the brainstorming 

tasks online or via a teleconference. Rosas and Kane (2012) demonstrated that there is no 

negative impact on the validity or reliability of the concept maps generated when multiple 

brainstorming participation methods are used in a study design. Inclusion of multiple 

participation methods facilitated the involvement of stakeholders from multiple geographic 

locations.  

When brainstorming was undertaken via teleconference, the question was voiced in a 

neutral tone, and the participants were not prompted further than having the question 

repeated using the same wording when there were pauses in the generation of statements. 

The participant’s answers were transcribed by one researcher (ST-Q) during the session. 

When brainstorming was undertaken online, participants entered their statements into the 

portal generating as many statements as they could.  

The statements were pooled across all participants groups. Three members of the research 

group (ST-Q, RJB & RHE) refined the statements. A duplicated statement was removed when 

the meaning of two statements provided the same information even if the wording was 

slightly different (Poost-Foroosh et al. 2011), e.g., affects concentration during exams and 

can’t concentrate during quiet work at school. Irrelevant statements were removed when 

the information in the statement did not pertain to the focus question. The remaining 

statements were edited for clarity to ensure that they were not written in the first person 

and could be used to reflect the input from participants from any of the three participant 

groups, thus ensuring anonymity and encouraging participants to group and rate the 

statements in a manner without bias or influence.  

3.4.2 GROUPING AND RATING 

Participants then played a vital role in data synthesis by grouping and rating the 

brainstormed statements. These activities generated a conceptual framework which 

illustrated both the relative importance of each concept and relationships between the 

concepts and identified clusters of concepts.  

To reduce participant burden, each participant was allocated randomly to the task of 

grouping and rating statements for one of the three questions of the larger study. Once a 
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participant completed their tasks for their allocated question, they were invited to complete 

the grouping and rating tasks for one or both of the other questions. Grouping and rating 

was conducted through the online portal or via postal packs; two participants utilised the 

second option.  

During the grouping stage, all participants were asked to group the statements in a way that 

made sense to them. They were told that there was no right or wrong way to group the 

statements. However, they were asked to 1) ensure that each statement was placed in only 

one group, 2) create a minimum of five groups, 3) that a statement may form its own group 

if they felt that it was unrelated to any other statement, and 4) that a miscellaneous group 

could not be created. Upon completion of the grouping task, they were asked to formulate a 

title for each group that summarised the content of that group. 

Participants then rated the individual statements given their perception as to the degree of 

distress it would likely cause: “Rate each statement according to the degree of distress 

associated with the sound or feeling described.” The rating was provided using a 5-point 

Likert scale, where 0 = low distress; 1 = mild distress, 2 = minor distress, 3 = moderate 

distress, 4 = significant distress, 5 = high distress.  

3.4.3 DATA ANALYSIS AND INTERPRETATION  

Data was entered into the Concept Systems portal and checked to ensure that each 

participant’s grouping and rating responses were coded according to their initial participant 

group (tinnitus group or clinician). 

Multidimensional scaling was undertaken to generate a point map presenting each 

statement as a single point and in a two-dimensional space. The position of the points 

graphically illustrates the relationship between the statements by depicting how closely the 

statements are situated relative to one another. Statements that were frequently grouped 

together by participants appear close to each other on the point map; conversely 

statements which were rarely grouped together by participants appear further apart in the 

two-dimensional space. A stress index was computed for the multidimensional scaling, 

providing a measure of the goodness of fit of the grouping data. Kane and Trochim (2007) 

suggest that stress index values between 0.205 and 0.365 are acceptable, but lower scores 

are more desirable.  
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Key concepts were identified through a process of hierarchical cluster analysis, wherein 

cluster configurations are analysed based on the participants grouping data. These cluster 

configurations illustrate different options for clustering the statements to identify key 

concepts. The shape and size of each cluster illustrates whether the cluster represents a 

narrow or broad conceptual area and is calculated based on the frequency with which the 

participants grouped the individual statements (Jackson and Trochim 2002). Three of the 

authors (ST-Q, RJB & RHE) reviewed various cluster map configurations to establish which 

map best represented the data. This decision was informed by the statements within each 

cluster and the bridging scores between the clusters. Bridging scores indicate how 

frequently the statements in a cluster are grouped together. Lower bridging scores indicate 

that the participants grouped those statements more frequently. Higher bridging scores 

suggest that the statements were grouped together more rarely (Jackson and Trochim 

2002). Bridging scores also assist researchers to identify which statements in a cluster are 

key or anchor statements and which statements are bridging between different clusters 

within the map. 

After the cluster maps were reviewed, the reliability of the map was established by 

undertaking a Spearman-Brown coefficient split-half reliability test of unequal lengths for 

the data representing both participant groups individually and then for the participants split 

randomly into two groups to ensure that a single five-cluster map solution represented the 

thoughts and experiences of both participant groups. Split-half reliability tests provides an 

indication of the reliability of the concepts generated by measuring the consistency of 

participant grouping (Rosas and Kane 2012). Internal consistency for the final cluster map 

was established using SPSS to calculate Cronbach’s alpha for the rating data generated by 

the participants in each cluster. A pattern-matching graph, which compares the average 

cluster ratings between cohorts in a ladder-styled graph, was produced to display the 

differences in the average cluster distress ratings between the tinnitus group and the 

clinicians. A pattern-matching graph displays how the two groups rated the statements and 

establishes where they rated them similarly and where they rated them differently. 

Once the final map was produced, external representational validity was obtained by 

presenting the cluster map back to the participants and seeking their comments. 

Participants were asked to review the concept map and consider whether the concepts 
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conveyed in the map were reasonably informed by the statements, as well as considering 

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

statements within each cluster. Ultimately, it was the participants’ responses which 

determined whether any adjustments were required. 
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3.5 RESULTS 

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

participants and 2 subsequent participants) completed the grouping and rating tasks. There 

was a predominance of females in both the adults who experienced tinnitus during 

childhood/adolescence (n=10) included 3 males and 7 females and were aged between 19 

and 62 years (mean 34.9, SD 15.14). The age of their tinnitus onset ranged from four to 18 

years, and they were Australia, Portugal, and the USA. At the time of data collection, all ten 

described still experiencing tinnitus, four reported that their tinnitus was less troublesome 

and six reported that it fluctuated. Five reported having sought help for their tinnitus as a 

child/adolescent, but only one reported that the help they had received was useful. The 

primary carers (n=10) included one male and nine females, with ages ranging from 28 to 55 

years (mean 44.73, SD 7.67). They were in Australia and the United Kingdom. 

The clinicians (n=12) included one male and 11 females, with ages ranging from 34 to 56 

years (mean 46.8, SD 7.99). They were in the United Kingdom, Denmark, and Australia. The 

clinicians represented three different professions: one ear, nose, and throat specialist, one 

psychologist, and ten audiologists. Their experience ranged from less than five years to over 

20 years of experience working in the field of paediatric tinnitus.  

The participants generated 156 raw statements; these were reduced to 102 individual 

statements after refinement (Appendix 1). 

During the grouping and rating tasks, the individual participants grouped the data to 

produce between three and 23 separate groups of statements (mean 7.12, SD 4.22). It was 

determined that a five-cluster map optimally represented the data. (Figure 3.2). 

The five-cluster concept map had a stress index of 0.1985, indicating that the cluster map 

generated accurately reflected and represented the groupings undertaken by the 

participants (Kane and Trochim 2007; Rosas and Kane 2012). Two Spearman-Brown 

coefficient split-half reliability tests were undertaken. The first compared the two cohorts 

and produced a score of 0.854. The second compared the participants randomly split into 

two groups and produced a score of 0.916. These scores demonstrated that the map was 

representative of all participant groups and that there is good correlation between how the 
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individuals grouped the data and how their effects were represented. They also indicated 

that the single map had a high degree of reliability (Hinkle et al. 1988; Trochim 1993) 

A five-cluster map was deemed to best represent the views of the stakeholders. Each cluster 

represented a specific concept relating to the research question. Within this map, there 

were two clusters which were considered to describe the domain of sounds; Sounds of 

tinnitus and Descriptions of tinnitus, and three clusters the domain of feelings; Emotional 

responses to tinnitus; Perceptions of tinnitus and Physical reactions to tinnitus.  

 

FIGURE 3.2. CONCEPT MAP OF THE FIVE CLUSTERS DESCRIBING WHAT TINNITUS SOUNDS AND FEELS LIKE TO 

CHILDREN AND ADOLESCENTS WHO EXPERIENCE IT. EACH CONCEPT’S BRIDGING SCORE (PROVIDED IN BRACKETS) 

REFLECTS HOW OFTEN THE PARTICIPANTS GROUPED THE STATEMENTS TOGETHER, WITH LOWER BRIDGING SCORES 

REFLECTING STATEMENTS THAT WERE GROUPED TOGETHER MORE OFTEN. 

 

3.5.1 DOMAIN OF SOUND 

3.5.1.1 Sounds of tinnitus (25 statements) 

Statements within this cluster tended to represent sounds that are perceived without 

linking an emotional response to the tinnitus sound or without including emotional content 

in the sound description. These tended to focus on simple descriptions of the tinnitus sound 
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such as statement 18 A ringing and whistling sound or statement 87 Motor. Several 

statements also incorporated a familiar sound, such as statement 56 Constant high pitch 

noise with air behind it: a whoosh or statement 1 Like a shell over the ear. As a concept, 

Sounds of tinnitus had the lowest average distress rating for both the tinnitus group (mean 

2.29, SD 0.38) and clinicians (mean 1.43, SD 0.21). This suggested that both participant 

groups perceived that when a child/adolescent experiences tinnitus as a sound without 

additional emotional, sensory or physical associations, it may be less distressing than when 

the sound has additional associations or experiences. The statement associated with one of 

the lowest degrees of distress, as determined by the average rating score ascribed to it by 

the participants, notably statement 42 Enjoyable friendly bees, was included in this concept. 

This concept was associated with a very low bridging score (0.14), suggesting that these 

statements were frequently grouped together. This concept was geographically close to the 

other concept within the sound domain Descriptions of tinnitus. Two statements, statement 

26 footsteps and statement 46 repetitive animal noises bordered the two concepts. 

3.5.1.2 Descriptions of tinnitus (12 statements) 

This concept included statements where the tinnitus sound description was accompanied by 

an emotional response such as statement 7 Like screaming and yelling or statement 70 

Mumbling/muttering noises; not distinct words that disagree with person who hears them. 

Only one of the 12 statements statement 22 included in this concept included a positive 

emotion, Happy sounds e.g., angel noises. This statement was also one of the two 

statements associated with the lowest distress rating scores. The rating order of this 

concept was similar for both the tinnitus group (mean 2.78, SD 0.62) and clinicians (mean 

2.67, SD 1.22). This suggested that both participant groups regarded this concept similarly 

compared to the other concepts. This concept had a bridging score of 0.41. 

3.5.2 DOMAIN OF FEELINGS 

3.5.2.1 Emotional responses to tinnitus 

This was the concept with the largest group of statements (n=34). Statements included in 

this concept centred on the emotional sequelae of tinnitus with statements such as 

statement 97 Distress caused by thinking something is wrong but not being able to talk 

about it and statement 82 Scary and frightening, the more it is listened to the scarier or 
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more frightening it becomes. Professionals ordered this concept as the most distressing 

(mean 3.36, SD 0.53), while the tinnitus group ordered this concept as the second most 

distressing concept (mean 3.16, SD 2.25). This concept had a very low bridging score of 0.07, 

indicating that these statements were frequently grouped by participants. Emotional 

responses to tinnitus was most closely associated with the concept Physical response, whole 

body. 

3.5.2.2 Perceptions of tinnitus 

This concept described physical presentations or feelings associated with the tinnitus. Many 

of the statements (n=25) within this concept localised perceived sensations to the head, 

ears and hearing, such as statement 3 A sound fog that decreases hearing other sounds 

while it grows stronger or statement 31 Vibration in head. Statements within this concept 

also introduced the concomitant existence of tinnitus and hyperacusis for some young 

people with statements such as statement 96 Associated with decreased sound tolerances. 

Physically, this concept was the largest of the five concepts even though it only contained 25 

statements because the statements within this concept were not grouped together as 

frequently as the statements within the other concepts. This was evidenced by the relatively 

high bridging score of 0.64. This concept was ordered by both the tinnitus group and 

clinicians as the second least distressing concept. The tinnitus group attributed a mean 

distress rating of 2.68 (SD 0.24) to this concept, and the clinicians attributed a mean distress 

rating of 2.19 (SD 0.45) to it. 

3.5.2.3 Physical responses to tinnitus (6 statements) 

This concept described bodily sensations and the systemic responses associated with the 

experience of tinnitus with descriptions such as statement 50 Tiring, statement 37 Stomach 

churns and statement 76 Brain fog getting in the way of thinking about anything else. The 

tinnitus group ordered this concept as being the most distressing of the five concepts, with 

a mean distress rating of 3.19 (SD 1.14). However, it was not statistically different to the 

distress ratings for Emotional response to tinnitus. The clinicians also rated this concept 

highly in regard to associated distress (mean 3.26, SD 0.06). The Physical responses to 

tinnitus concept had a bridging score of 0.40, which indicates that the six statements were 

not grouped together as frequently as the statements in the other concepts. 
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TABLE 3.1. FIVE CONCEPTS DESCRIBING HOW TINNITUS SOUNDS AND FEELS TO CHILDREN AND ADOLESCENTS 

Domain Concept name 

(number of 

statements & 

bridging score) 

Concept description Example statement number and 

statement (bridging score) 

Sound Sounds of 

tinnitus (25, 

0.41) 

Description of tinnitus 

sounds with low emotional 

association 

56. Constant high pitch noise with aid 

behind it; a whoosh (0.10) 

101. High pitched whining or buzzing 

(0.10) 

67. Buzzing (0.10) 

Sound Descriptions of 

tinnitus (12, 

0.41) 

Descriptions of tinnitus 

sounds, including emotional 

associations and sound 

personification 

2. Screeching (0.23) 

22. Happy sounds e.g. angle noises 

(0.29) 

44. Speech (0.32) 

Feeling Perceptions of 

tinnitus (25, 

0.64) 

Physical presentation of 

tinnitus and triggers 

41. Brief humming noises that go into 

brain; can occur at any time but worse 

in quiet (0.33) 

72. Fluctuating (0.41) 

31. Vibration in head (0.43) 

Feeling Emotional 

response to 

tinnitus (34, 

0.07) 

Emotional responses to and 

impact of tinnitus—scared 

and frightened 

21. Causes a huge amount of distress 

(0.00) 

47. Upset (0.00) 

89. Frightening (0.01) 

Feeling Physical 

responses to 

tinnitus (6, 0.40) 

Negative physical responses 

to tinnitus 

50. Tiring (0.22) 

91. Exhausting because it is constantly 

there (0.22) 

37. Stomach churns (0.36) 

 

3.5.3 PARTICIPANT RATINGS 

The participants’ median rating scores for the degree of distress associated with the sound 

or feeling described in each statement varied from 0 to 5 (SD 1.10). The mean rating scores 

for each statement across all participants varied from 0.68 to 3.84 (SD 0.82). The lowest 

distress ratings were associated with three statements statement 22 Happy sounds e.g., 
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angel noises, statement 42 Enjoyable friendly bees and statement 10 Sometimes feels as if it 

changes from ears to brain with jaw and temple movements. The greatest degree of distress 

was associated with two statements, statement 21 Causes a huge amount of distress and 

statement 25 a sense of having Ruined self for life. These results suggest that most of the 

statements, even those that appear to have a positive description are associated with a 

degree of distress albeit minor for some statements.  

Although the clusters appeared to be presented in order of distress on the pattern matching 

graph (Figure 3.3), there was no statistically significant difference (p>0.05) between the two 

participant groups for the mean distress ratings of the three concepts of Emotional response 

to tinnitus, Physical response to tinnitus and Descriptions of tinnitus. Statistically significant 

differences (p<0.05) were found between the mean distress ratings of the two groups for 

the concepts Sounds of tinnitus and Perceptions of tinnitus, with the tinnitus group rating 

these clusters more distressing than the clinicians. Internal consistency for each cluster was 

established by calculating Cronbach’s alpha from the rating data generated by the 

participants and high values were achieved for each cluster (Tavakol and Dennick 2011): 

Sounds of tinnitus (α = 0.9 0), Descriptions of tinnitus (α = 0.9 0), Perceptions of tinnitus (α 

= 0.983), Emotional response (α = 0.991) and Physical response (α = 0.9  ). These show a 

high degree of consistency between the tinnitus group and the clinical professionals’ ratings 

were found for each of the clusters (Figure 3.3). 

Eight participants (n= 4 tinnitus experiencers; n= 4 clinical professionals) provided an 

external validation of the final cluster map. Seven participants supported both the clusters 

derived from the data, the cluster names, and their descriptions, with none requesting or 

suggesting that any changes be made. One participant, a clinician, suggested that the data 

would be better divided into three concepts: 1) auditory descriptions, 2) physical sensations 

and responses, and 3) emotional sensations and responses; however, the grouping and 

rating data and concept mapping software did not support this division. 
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FIGURE 3.3. PATTERN MATCH GRAPH COMPARING THE TINNITUS GROUP AND CLINICAL PROFESSIONALS’ RATINGS 

OF THE DEGREE OF DISTRESS ASSOCIATED WITH THE THEMES OF “WHAT DOES TINNITUS SOUND AND FEEL LIKE FOR 

CHILDREN AND ADOLESCENTS WHO EXPERIENCE IT?” THE MEDIAN RATING SCORES (AND STANDARD DEVIATIONS) 

ARE PROVIDED, WITH SCORES RANGING BETWEEN (0 = LOW DISTRESS TO 5 = HIGH DISTRESS). 

 

3.6 DISCUSSION 

The purpose of this study was two-fold: firstly, to explore what tinnitus sounds and feels like 

to young people who experience it from the reflections and perceptions of those who 

experienced chronic tinnitus as a young person and from those who care for them; 

secondly, to enhance our understanding of the experience of tinnitus by young people and 

build a conceptual framework that describes it. 
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Through this study of participant’s reflections and perceptions, it became apparent that the 

sounds and feelings experienced by young people with tinnitus are multifaceted. It involves 

the perception of sound, emotions, and physiological sequelae. Sounds are diverse, and the 

interpretation and personification of these sounds may influence how a young person 

experiences their tinnitus. Both the tinnitus group and clinicians used similar language and 

descriptions to describe how tinnitus sounds and feels, as evidenced by the high degree of 

internal consistency between participant groups. These results suggest that the clinicians 

who assist young people with tinnitus and their families are sensitive to and well informed 

about the experiences of those they assist.  

Terms such as noises, ringing and buzzing are used frequently to describe the sounds of 

tinnitus in adult tinnitus literature. However, the applicability of these terms for some young 

people may be limited, non-representative and unfamiliar. Of the 102 individual statements 

describing how tinnitus sounds and feels, 30 different sound descriptions were identified. 

When generating the statements participants used a variety of words only four statements 

involved buzzing and eight involved ringing. Descriptions using a sense of speech such as 

screaming and yelling, speech and screeching were identified seven times. These results 

concur with a study involving 102 young people with tinnitus, where eight different tinnitus 

descriptions were identified (Anst 2002); as well as another study (Savastano 2007) which 

identified 12 different sound descriptions. Sound personifications were another common 

means of describing or explaining the sounds perceived by young people with tinnitus 

(Kentish et al. 2000). In a retrospective study of children attending a hospital psychology 

department for assistance with tinnitus, the authors described how children with tinnitus 

may personify their noises, reporting terms such as ‘scary monster’ (Kentish et al. 2000). 

Personification and sensory descriptions were also found in this study. In addition to terms 

such as ringing and buzzing, more vivid and sensory descriptions such as statement 27 A 

lady singing, statement 46 Repetitive animal noises or statement 70 Mumbling/muttering 

noises; not distinct words that disagree with the person who hears them were described. 

Other researchers (Holgers and Pettersson 2005) discussed how young people may use 

examples of associations within their everyday environment to describe the sounds they 

perceive. Again, statements generated during this study such as statement 9 which included 

Train chugging or statement 87 Motor echo these findings and support the occurrence of 
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object identification within the experience of tinnitus by young people. In the clinical 

setting, it is important that clinicians are aware of the potential plethora of descriptions 

used by young people with tinnitus. Many of the statements generated during this study 

show that young people process and evaluate their experiences with tinnitus and intense 

feelings of isolation and despair may arise. This study also illustrated the difficulty young 

people may experience verbalising their experiences and perceptions and, consequently, 

may be wary of sharing them (Kentish et al. 2000). As such, it is important that clinicians do 

not limit, diminish, or exclude a persons’ experience by providing a sound example of 

“ringing” or “buzzing”. Instead, it is vital they ask more open-ended questions to encourage 

the young person to share their experiences. For example, it would be prudent to ask 

whether “they hear any noises in their ears or head that they think others can’t hear?” in a 

natural questioning manner. It is then necessary to remain open and accepting of the 

descriptions that follow. 

This diversity of descriptions and experiences of tinnitus has implications for the manner in 

which people seek help for tinnitus in young people and the assessment methods used. The 

myriad of descriptions and experiences associated with tinnitus experienced by young 

people may contribute to the high prevalence rates contrasted with low clinical attendances 

noted in previous studies (Baguley and McFerran 1999; Bartnick et al. 2011; Baguley et al. 

2013; Rosing et al. 2016). The statements generated during this study illustrate the variety 

of language used to describe the multisensory and multifaceted experience of tinnitus 

experienced by young people. Many of the statements also demonstrated how young 

people may internalise, repress and/or deny their tinnitus with descriptions such as 

statement 19 Fear of mentioning it to anyone as it was laughed at during initial attempts to 

discuss with others. Many children/adolescents who experience tinnitus are dependent 

upon their parents or carers becoming aware of their tinnitus, seeking assistance, and 

advocating on their behalf. However, parents need to be more knowledgeable about 

tinnitus if they are to be relied upon to recognise behaviours, or interpret experiential 

language descriptions as pertaining to tinnitus, so they may seek assistance on their child’s 

behalf. Many young people who experience tinnitus and who may benefit from clinical 

intervention and assistance (Lee et al. 2018) may not be identified and brought in for 

medical assessment and management (Baguley and McFerran 1999; Baguley et al. 2013; 
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Mancini et al. 2018). As such, it is essential to raise parents’ awareness about tinnitus in 

young people, its prevalence, the signs, and symptoms as well as potential ramifications. 

Exploring how a young person experiences their tinnitus and which aspects of their 

experience are more and/or less distressing is crucial for understanding their experience of 

tinnitus and is essential for facilitating the development of appropriate management 

strategies. Twenty statements from this study provided direct examples of how tinnitus 

experienced by young people may be perceived and experienced with physical and esoteric 

symptoms: as well as the perception of sound. These include statements such as statement 

76 Brain fog getting in the way of think of anything else, statement 71 As if head would 

explode or statement 79 Feel as if hearing has switched off. Other statements illustrated 

how tinnitus may be perceived as single discrete sounds: statement 60 A beating noise, 

multiple combinations of discrete sounds statement 100 Overlay of multiple high-pitched 

tones as well as combinations of personifications, familiar objects, and event identification 

statement 4 water rushing, whooshing, ringing. The perception of tinnitus may be either 

intermittent statement 66 Lots of different noises that come and go suddenly, unable to 

hear when tinnitus is present or constant statement 53 Constant hum that gets louder and 

softer. Statements within this study that involved personifications and familiar object 

identification illustrate the complex nature of tinnitus experienced by young people. They 

also illustrated how the experience of tinnitus may be influenced by degrees of 

imagination–reality confusion. This may be associated with the young person’s level of 

multisensory integration and neuropsychological development (Weisberg 2013; Dionne-

Dostie et al. 2015; Lane et al. 2016; Purpura et al. 2017). Clinicians need to be mindful of the 

possible sequelae of tinnitus and how a young person’s developmental phase may 

contribute to how tinnitus sounds and feels to them. 

The integral role of the feelings associated with the experience of tinnitus during 

childhood/adolescence was highlighted by this study. Emotional, physical, and esoteric 

feelings were all linked to the perception and experience of tinnitus and warrant further 

investigation. Statements identifying an association of the perceived sound with an 

emotion, a personification or a familiar object reinforce the applicability of tinnitus models, 

such as Jastreboff’s (19  ) neurophysiological model, to tinnitus in young people. This study 

illustrated that participants reflected on or perceived sound descriptions such as statement 
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22 Happy sounds e.g., angel noises and statement 42 Enjoyable friendly bees as associated 

with lower rating scores consistent with lower degrees of distress. Conversely, statements 

such as statement 25 Ruined self for life and statement 29 extreme panic from the 

emotional response concept were associated with high rating scores consistent with higher 

degrees of distress. 

The importance of using a child-friendly method to explain tinnitus to young people and 

their primary carers was supported by the reflections of adults who had experienced 

tinnitus as a young person involving sound personification, familiar object identification and 

by statements where the sound was associated with an emotion or physical sensation. They 

illustrate how a young person may interpret and experience their tinnitus and how the 

strength of that experience can be carried through to adulthood (Kennedy et al. 2015). 

When tinnitus is interpreted and associated with fear and/or anger, the limbic system 

becomes involved (Jastreboff 1999). Involvement of the limbic system contributes to 

establishing negative emotional responses and the memories associated with the sound, as 

well as a subconscious automatic flight and fight response from the autonomic nervous 

system (Jastreboff 1999). The autonomic nervous system’s response promotes the 

memories and emotions evoked by the perception of tinnitus. They may interact to 

reinforce the importance and potential distress associated with the sound and may, in part, 

contribute to many of the associated sequelae of tinnitus for young people. These include 

statement 37 feeling as though one’s stomach churns and avoiding situations that may 

trigger their tinnitus (Henry et al. 2005). Incorporating a young person’s tinnitus descriptions 

for what tinnitus is, how it develops, its association with many of the symptoms 

experienced, and methods for managing the tinnitus may improve the applicability and 

suitability of the explanations (Kennedy et al. 2015). 

Several studies exploring tinnitus during adolescence have noted an association between 

the experience of tinnitus and poor mental health outcomes, higher levels of stress, anxiety, 

depression, and even suicidal ideations (Holgers and Juul 2006; Brunnberg et al. 2008; Kim 

Y. H. et al. 2012; Kim J. -S. 2018). In a study of tinnitus and mental health in 15- and 16-year-

olds, Brunnberg et al. found that adolescents who experienced tinnitus and hearing loss had 

higher scores for symptoms of poor mental health, poor school performance and substance 

abuse than those without tinnitus and hearing loss (Brunnberg et al. 2008). Statements 



CHAPTER 3. REFLECTIONS AND PERCEPTIONS OF CHRONIC TINNITUS DURING CHILDHOOD AND ADOLESCENCE 

PAGE | 67  

within the Emotional response/Impact of tinnitus cluster provide reflections of and 

perceptions of the intense thoughts and feelings of isolation and despair that many young 

people with tinnitus may experience but have difficulty verbalising. Many of these 

statements supported the findings of a study which described how young people process 

and evaluate the tinnitus sound and its implications but may have difficulty articulating 

what they are experiencing (Kentish et al. 2000). The manner in which young people 

evaluate their tinnitus may be informed by several factors, including their experiences, 

familial and early messages about tinnitus, illness and/or coping styles and strategies, their 

personality type and their developmental level. Adolescence is a time of great upheaval and 

change in a young person’s life (Kim J. -S. 2018). The physical and emotional changes within 

this period can be turbulent enough without additional stresses associated with perceiving 

tinnitus and dealing with the potential sequelae. While several studies have discussed the 

link between the experience of tinnitus by young people and poor mental health, few 

provide an exploration around the contributing factors. This study provides a greater insight 

into the type and complexity of feelings which could contribute to poor mental health in 

association with the experience of tinnitus  by young people. It also highlights the need for 

further research in this area. 

3.6.1 LIMITATIONS AND FUTURE RESEARCH 

Participants for this study were recruited through a variety of channels and were 

heterogeneous in nature with regards to the stakeholder group represented. This took into 

account age, country of origin and age of tinnitus onset. It is likely that the population 

involved represents a population who were troubled by their tinnitus, or the parent of a 

child/adolescent who was troubled by their tinnitus, or clinicians who interact with those 

who are troubled by their tinnitus. Therefore, the statements that they generated and 

ratings they provided may have been skewed or biased towards greater distress or may not 

capture the experience of young people with non-distressing tinnitus. The high levels of 

distress recorded for some of the statements within this study suggest that distress may 

well be associated with the experience of tinnitus by young people. In addition, the 

incidence and degree of distress may be greater than the levels reported in a number of 

studies examining tinnitus in young people where high prevalence rates, but low distress 

rates, are reported (Baguley and McFerran 1999; Bartnik et al. 2012; Rosing et al. 2016). 
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However, specific tinnitus distress was not formally assessed during this study, as a 

validated method of assessing tinnitus distress within paediatric tinnitus is yet to be 

developed.  

This study was also limited by not including a subset of young people currently experiencing 

tinnitus. However, the demands of a concept mapping approach to research this field was 

considered onerous for young people, and the authors wished to ensure that there was no 

perceived influence on a young person’s experience through exposure to the experience of 

others. However, adults who had experienced tinnitus experienced by young people were 

considered appropriate for informing this study, as adults are able to effectively recall 

salient autobiographical childhood events such as the experience of tinnitus experienced by 

young people and are likely to provide responses of greater length and detail.  

This study may also have been limited by the combined grouping of adults who experienced 

tinnitus as a young person, together with the primary carers of young people who 

experienced chronic tinnitus in the patient cohort. Ideally, the insights from these two 

groups would be analysed separately to generate independent perspectives. However, 

there was good consistency between the groups and combining them as a single patient 

cohort because of the sample size provided valuable and valid insights that have assisted 

the development of a conceptual framework for improving our understanding of how 

tinnitus sounds and feels to the young people who experience it. 

Several of the statements included in the study were double-barrelled, meaning in that they 

combined a descriptor of the sound, as well as a physical impact or associated symptom. 

These combinations may have increased the complexity of both the grouping and rating of 

statements. While efforts were made to reduce the number of these statements, many 

were generated during the brainstorming stage and were deemed to illustrate an important 

feature about how tinnitus sounds and feels to the young people who experience tinnitus. 

Therefore, complete removal would have been detrimental.  

It has been noted that many studies investigating tinnitus in young people employ discrete 

descriptions of tinnitus sounds, and equate distress in terms of its presence, volume, or 

duration. Some studies employed questionnaires, such as the Tinnitus Handicap Inventory, 

that have been validated for adults, but not for young people. The statements generated 
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during this study highlight that the experience of tinnitus experienced by young people is 

greater than the perception of sound. It is multisensory and is experienced with a diverse 

range of sounds and feelings—emotional, physical, and esoteric. Consideration needs to be 

given to how the experience of chronic tinnitus experienced by young people is assessed, 

and further research into developing a validated assessment tool for paediatric tinnitus is 

required. 

3.7 CONCLUSIONS 

Through this study, participants described the diverse nature of the sounds and feelings that 

may be experienced by young people with tinnitus. The experience of chronic tinnitus 

experienced by young people is heterogenous, multifaceted and multisensorial. How a 

young person experiences their tinnitus will be influenced by the interplay between the 

sounds they perceive, the number of senses involved, and the emotions and physical effects 

they experience. Clinicians need to be mindful of the possibility of tinnitus manifesting in 

young people and that a young person’s developmental phase may contribute to how 

tinnitus sounds and feels to them. Consequently, it is vital to ask open-ended questions that 

allow the young person to describe their experiences without limitation. The participants’ 

reflections and perceptions enabled the development of a conceptual framework to 

facilitate a better understanding of the retrospective lived experience of paediatric tinnitus. 
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FOREWORD 

Many studies have explored domains of tinnitus impact during adulthood. Understanding 

which aspects of a person’s life may be affected by tinnitus has facilitated the development 

of several tinnitus assessment tools for adults. Being able to assess the degree of impact and 

the domains of a person’s life affected by tinnitus assists clinicians to establish and plan 

personalised care tailored to the person’s specific needs. Assessment tools may also be 

designed and validated as an outcome measure to assist clinicians in determining whether 

management has been beneficial and to what degree. Such assessment tools also allow 

clinicians to compare treatment regimes. Currently, no assessment tool has been developed 

for use in young people, and efforts to do so are hampered by the paucity of research 

exploring which areas of a young person’s life may be affected and how. This study 

investigated the domains of tinnitus impact on young people using a concept mapping 

approach to identify key domains of tinnitus impact for young people from the perspective 

of adults who experienced tinnitus as young people and carers of young people with tinnitus 

(tinnitus group) and professionals who care for them (clinician group). The participants’ 

perspectives provided the basis for a conceptual framework to understand the relationship 

between the experience of tinnitus and the degree of impact within a young person’s life. 

Thirty-two participants (10 adults who experienced tinnitus as a young person, 10 primary 

carers and 12 clinicians) participated in individual brainstorming sessions via telephone 

interview or an online portal to generate 118 individual statements regarding the impact of 

tinnitus during childhood/adolescence. Twenty-three participants then grouped and rated 

those statements. Further analysis identified four key areas of tinnitus impact for young 

people: 1) Emotional Wellbeing; 2) Academic Performances; 3) Social/Relational; 4) 

Auditory/Cognitive Processing. The large number of statements generated during this study 
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reflect the individual nature of tinnitus in young people and present a challenge for 

assessing and managing tinnitus during these life stages. However, the identification of 4 

key areas of tinnitus impact can help guide the development of assessment tools to garner a 

measure of tinnitus distress in young people and management strategies. During the 

grouping and rating stages, the ratings of the clinician and tinnitus groups significantly 

differed for 3 of the 4 key areas. The adults who experienced tinnitus as young people and 

the primary carers rated the impact upon Emotional Wellbeing as being associated with the 

greatest degree of impact whereas the clinicians rated the impact upon Academic 

Performances as being greatest.  

4.1 ABSTRACT 

Objectives: To generate a conceptual framework describing which aspects of young people’s 

lives are affected by chronic tinnitus.  

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

study: i) a tinnitus group consisting of adults who had experienced tinnitus as young people, 

and primary carers of young people with tinnitus, and ii) a clinician group, consisting of 

clinicians who provided care for young people with tinnitus. Participants produced 

statements describing aspects of young people’s lives which may be affected by chronic 

tinnitus. Key concepts were identified through the processes of sorting the statements and 

rating them for the degree of associated impact.  

Results: Participants identified 118 unique aspects of the lives of young people’s that may 

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

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

Processing. At a group level, participants rated the impact of tinnitus as above greater than 

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

ratings indicated a range of perceived impact for each statement. 

Conclusions: The experience of chronic tinnitus experienced by young people extends 

beyond the mere perception of sound. The perception of tinnitus may impact a young 

person’s Emotional Wellbeing, Academic Performances, Social/Relational and 

Auditory/Cognitive Processing. The impact of tinnitus in one aspect of a child’s life may 

influence other aspects of their life. While at a group level, participants regarded the impact 
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of tinnitus as “somewhat more than mild” to “less than moderate”, individual participant’s 

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

highlighted the importance of individual assessment and management. Clinically, tinnitus 

management for young people, may be improved if clinicians consider the impact and 

manifestation of tinnitus within each young person’s daily life and tailor tinnitus education 

and management strategies accordingly. 

4.2 INTRODUCTION 

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

of five minutes or longer for three months or longer (Viani 1989; Holgers and Juul 2006; Hall 

et al. 2011; Baguley et al. 2013). It is a common and often distressing phenomenon (Yetiser 

et al. 2002) for both adults (Sindhusake et al. 2003) and children (Kentish et al. 2000; Coelho 

et al. 2007; Rosing et al. 2016). Tinnitus is associated with psychological and somatic 

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

and their family members (Yetiser et al. 2002; Mancini et al. 2018).  

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

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

the perception of tinnitus to compound the impact (Gopinath et al. 2010; Bhatt et al. 2017). 

Adults with chronic tinnitus often report that their tinnitus is associated with feelings of 

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

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

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

However, the impact of tinnitus on young people has been less closely studied. Some 

studies report that young people are less likely to report tinnitus than adults, may be less 

troubled by it and more readily distracted from it (Mills and Cherry 1984; Mills et al. 1986; 

Viani 1989). Others report young people being significantly distressed by their tinnitus 

(Kentish et al. 2000).  Young people have reportedly experienced symptoms such as poor 

sleep in association with tinnitus, which may contribute to difficulties with concentration, 

attention and fatigue (Szibor et al. 2017; Adegbiji et al. 2018; Smith et al. 2019). They can 

suffer social exclusion, poorer mental health and physiological symptoms like dizziness and 
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headache (Martin and Snashall 1994; Kentish et al. 2000; Brunnberg et al. 2008; Szibor et al. 

2017).  

In an earlier study, we explored what tinnitus sounds and feels like to young people through 

the reflections of adults who had experienced tinnitus as young people as well as the 

perspectives of the primary carers and clinicians who care for them (Tegg-Quinn et al. 2020). 

Findings from that study indicated that the perception of tinnitus extends beyond the mere 

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

also found that young people experience tinnitus in a manner different to adults in that it is 

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

imperative to establish how tinnitus impacts the lives of young people. 

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

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

assessment and management strategies designed for adults to young people without 

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

for young people and does not address those areas of impact important to them. Therefore, 

we must establish how tinnitus impacts young people’s lives to manage and ameliorate the 

negative impacts of tinnitus. The knowledge gained may improve tinnitus awareness in 

young people, assist in developing assessment tools and appropriate management 

techniques, and improve access to and the quality of care for young people who experience 

tinnitus.  

This study aimed to identify: 

1) Aspects of a young person’s life that are impacted by the experience of chronic 

tinnitus. 

2) The degree of impact associated with these aspects.  

4.3 MATERIALS AND METHODS 

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

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

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

experienced tinnitus as a young person and the perspectives of the primary carers and 

clinicians who care for them. The first question explored “what tinnitus sounds and feels like 
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to the children and adolescents who experience it?”. The second question explored “What 

parts of children’s and adolescents’ lives are affected by chronic tinnitus?” (this study). The 

third question explores “what is done to reduce the impact of tinnitus on children and 

adolescnts’ lives?” (and will be reported in Chapter 5). 

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

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

multivariate statistical analysis (Trochim and Kane 2005; Rosas and Kane 2012; Rosas and 

Ridings 2017). Concept mapping as a research technique has been cited as suitable for 

studies that strive to gain insights into the patient experience and unveil topics of interest in 

fields where research is scant (Trochim 1989; Burke et al. 2005; Trochim and Kane 2005). 

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

are summarised below.  

4.3.1 PARTICIPANTS 

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

who had experienced tinnitus as a young person, as well as the primary carers of young 

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

young people with tinnitus. Diversity was sought in participants in terms of age, country of 

origin and experiences to generate comprehensive and diverse insights (Trochim 1989; 

Rosas and Camphausen 2007; Schiller et al. 2013). Both the adults who had experienced 

tinnitus as a young person and the primary caregivers were regarded as patients given both 

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

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

child’s experience. Adults who had experienced tinnitus as a young person were chosen as 

participants for this study rather than young people currently experiencing tinnitus because 

it is perceived that asking young people about their experience of tinnitus may unduly 

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

concept mapping. Previous studies support the decision to explore the reflections of adults 

who had experienced tinnitus as a young person. Several studies have shown that adults can 

recall and relate autobiographical and salient childhood events, such as childhood illness, 

with great detail and that these recollections are not impacted or altered by time or later 

experiences (Smith 2009; Haas and Bishop 2010; Bauer and Larkina 2016). The inclusion of 
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the three participant groups sought to provide a balanced perspective of the experience of 

tinnitus experienced by young people.  
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4.3.2 RECRUITMENT 

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

professional and clinical networks in Australia and internationally and through online 

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

provided written consent prior to participation. 

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

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

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

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

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

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

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

The adults who experienced tinnitus as a young person (n=10) included three males and 

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

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

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

four reported that their tinnitus was less troublesome than as a young person, and six 

reported that it fluctuated. Five reported having sought help for their tinnitus as a young 

person, but only one reported that the help they had received was useful. The primary 

carers (n=10) included one male and nine females, ranging from 28 to 55 years (mean 44.73, 

SD 7.67). They resided in Australia and the United Kingdom. At the time of data collection, 

nine of the ten primary carers had sought tinnitus assistance for their children. 

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

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

Australia. The clinicians represented three different professions: one ear, nose, and throat 

specialist, one psychologist, and ten audiologists with experience working in paediatric 

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

minimum of five young people with tinnitus—nine clinicians had assisted more than 20 

young people with tinnitus, one had assisted between five and ten young people, and one 

had assisted five young people. 
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Human ethics approval was granted through the Human Research Ethics Office, The 

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

4.4 PROCEDURES 

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

and (iv) data analysis and interpretation (Kane and Trochim 2007).  

4.4.1 BRAINSTORMING 

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

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

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

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

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

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

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

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

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

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

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

they were presented with the same instructions as participants participating via 

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

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

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

of the insights gathered without compromising the validity and reliability of the study 

(Trochim 1989; Rosas and Camphausen 2007; Schiller et al. 2013). 

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

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

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

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

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

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

wording differed slightly (Poost-Foroosh et al. 2011). For example, Lose hearing in that ear 
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when the tinnitus is there which is distracting and you can’t hear and When it blocks the 

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

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

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

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

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

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

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

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

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

Worrying about which soft sounds might not be heard because of the tinnitus, statement 30 

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

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

identifiable and written in the first person. 

4.4.2 GROUPING AND RATING 

Grouping and rating: Following the brainstorming stage, participants were randomly 

allocated to the grouping and rating tasks for one of the three questions in the larger study. 

The random allocation was undertaken to reduce participant burden. Once each participant 

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

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

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

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

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

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

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

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

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

4.4.3 DATA ANALYSIS AND INTERPRETATION 

Data analysis involved multidimensional scaling and hierarchical cluster analysis undertaken 

both within the concept mapping software and using SPSS (IBM Corp. Released 2017. IBM 
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SPSS Statistics for Windows, Version 25.0. Armonk, NY: IBM Corp.). The relationships 

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

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

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

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

grouped.  

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

synthesised to produce options for clustering the statements.  

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

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

relative locations illustrate how they are associated with each other (Jackson and Trochim 

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

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

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

scores provide information regarding how frequently statements are grouped, which 

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

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

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

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

number of clusters (Jackson and Trochim 2002).  

4.4.4 VALIDITY AND RELIABILITY ESTIMATES 

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

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

level of reliability or goodness of fit and lower scores being more desirable (Kane and 

Trochim 2007).  

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

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

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

allocated (Rosas and Kane 2012). The split-half reliability tests establish whether there is a 
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consensus in how the statements are grouped among cohorts and participants (Trochim 

1993).  

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

each cluster separately for both the tinnitus group and the clinician group. 

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

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

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

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

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

adjustments were required. 

4.5 RESULTS 

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

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

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

team determined that a four-cluster map best represented the data (Figure 4.1).  

The four clusters represented four concepts 1) Emotional Wellbeing, containing the largest 

number of statements (n=49), many of which included descriptions of fear, isolation and 

anxiety, had a low bridging score (0.32); 2) Academic Performances (n=26) included 

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

the lowest bridging score (0.24); 3) Social/Relational (n=28 statements) included statements 

frequently describing an impact on sleep, and which had a relatively high bridging score 

(0.68); and 4) Auditory/Cognitive Processing included statements describing interference 

with listening and cognitive processing, contained the smallest number of statements (n=15) 

and had the highest bridging score (0.71). 

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

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

not improve, the four-cluster representation was retained.  

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

The stress index for the four-cluster map was 0.26, indicating that the cluster map 
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accurately reflected and represented the groupings undertaken by the participants (Kruskal 

1964; Trochim 1993: Rosas and Kane 2012). 

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

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

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

groups (Rosas and Kane 2012), the score was 0.92. These scores indicated that the final 

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

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

effects were presented (Hinkle et al. 1988). 

 

FIGURE 4.1. CONCEPT MAP OF THE FOUR CLUSTERS DESCRIBING THE IMPACT OF TINNITUS ON DIFFERENT AREAS 

OF CHILDREN’S LIVES. EACH CONCEPT’S BRIDGING SCORE (PROVIDED IN BRACKETS) REFLECTS HOW OFTEN THE 

PARTICIPANTS GROUPED THE STATEMENTS, WITH LOWER BRIDGING SCORES REFLECTING STATEMENTS GROUPED 

MORE OFTEN. 

 

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

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

for all clusters (Trochim 1993; Rosas and Kane 2012) (Table 4.1).  
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TABLE 4.1. CLUSTER GROUP RATING RANGES, MEAN RATINGS, STANDARD DEVIATION AND CRONBACH’S ALPHA. 
INDIVIDUAL PARTICIPANT RATINGS FOR ALL STATEMENTS RANGED FROM 0 TO 5 

Cluster Mean 

statement 

rating range 

Mean rating Standard 

deviation 

    b   ’  

alpha 

tinnitus 

group 

    b   ’  

alpha 

clinician 

group 

Emotional 

Wellbeing 

2.00–3.77 2.88 1.65 0.963 0.976 

Academic 

Performances 

2.52–3.5 3.05 1.63 0.996 0.975 

Social/Relational 2.13–3.73 2.92 1.69 0.990 0.970 

Auditory/ 

Cognitive  

Processing 

2.26–3.26 2.90 1.60 0.991 0.822 

 

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

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

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

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

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

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

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

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

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

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

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

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

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

requested. 
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4.6 DISCUSSION 

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

distinct areas of young people’s lives affected by the experience of chronic tinnitus. While 

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

associated with Emotional Wellbeing and Academic Performances were described more 

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

one area of a young person’s life might contribute to difficulties in other aspects of their life, 

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

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

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

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

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

generalisations regarding the experience of tinnitus experienced by young people when 

working in the clinical setting. These findings will be discussed further below.  

4.6.1 FOUR DISTINCT AREAS OF CHILDREN’S’ LIVES IMPACTED BY TINNITUS 

Participants indicated that tinnitus might affect young people’s Emotional Wellbeing, their 

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

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

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

people and how they impact upon physical health, emotional health, cognitive health, 

hearing and listening abilities, a sense of being different or isolated, and quality of life 

(Smith et al. 2020). The participants in the present study grouped the statements in a 

manner that highlighted similar areas of impact; however, the content of the statements 

often provided insight into why tinnitus may have the impact described. For example, 

statement 10 Give up studying because of difficulty concentrating provides insight into how 

the experience of tinnitus experienced by young people can impact upon their schooling. 

These insights explain how young person’s experiences of tinnitus can be similar to and also 

different from those described by adults who experience tinnitus. They are similar to adults, 

in that adults who seek assistance for their tinnitus often describe difficulties with 

concentration, sleeping, hearing and communication as well as an association with anxiety 

and depression (Andersson 2002; Bartels et al. 2008; Westin et al. 2008; Langguth 2011). 
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Yet, they differ from adults, in that the impact experienced by young people can be 

compounded by their developmental age and stage, by not knowing what they are 

experiencing and by having difficulty expressing or communication what they are 

experiencing (Kentish et al. 2000; Dionne-Dostie et al. 2015; Tegg-Quinn et al. 2020). The 

experience of tinnitus does not occur in isolation, and difficulties associated with tinnitus in 

one area of a young person’s life may subsequently contribute to additional difficulties 

which may compound and have long-term consequences. For example, difficulties attending 

in class or concerns about experiencing tinnitus in certain settings may contribute to social 

withdrawal and reduced activity participation which may have negative ramifications for 

their education and later their employment and productivity (Westin et al. 2008; Schaette 

and McAlpine 2011; Maes et al. 2013; Mucci et al. 2014). 

4.6.2 IMPACT OF TINNITUS 

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

may be a compounding one, where a difficulty experienced in one area of a young person’s 

life may contribute to difficulties in another aspect of their lives. For example, statement 33 

Sense of fear; weird fear of the tinnitus but don’t know enough about it and statement 46 

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

wrong show how the impact of perceiving tinnitus as a young person may be compounded 

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

fear may contribute to young people having difficulty controlling/regulating their emotions 

is evidenced by statement 85 Control of emotions; much more emotional and statement 94 

Emotions and tolerance, become more of a struggle. These difficulties, which may be 

expressed as irritability, moodiness and nervousness, concurred with the findings of earlier 

studies (Sanchez and Stephens 1997; Baguley et al. 2013). Statements such as statement 6 

Relationship with school; if kept awake at night because of tinnitus, days from school may be 

missed due to tiredness, if the school raises concerns the child may become more stressed 

illustrate how the impact of tinnitus can cascade with the perception of tinnitus being 

associated with impact in multiple aspects of a young person’s life. 

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

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

hand in hand and statement 19 Exacerbates mental health issues; if having a breakdown the 
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noise just exacerbates it demonstrate how the impact of tinnitus may be further 

compounded by other concomitant issues such as depression or anxiety. Statement 90 

Ability to concentrate at school, statement 20 One can be very distractible and statement 

114 Can’t go to parties, family gatherings etc. as it gets too noisy and sets off the tinnitus 

illustrate how the impact of tinnitus may be exacerbated by or interact with other 

conditions, such as central auditory processing issues and sensory processing hearing loss 

and hyperacusis (Holgers and Juul 2006; Brunnberg et al. 2008; Kim Y. H. et al. 2012; Rosing 

et al. 2016).  

The diffuse nature of tinnitus impact on young people was illustrated through the 

participants’ statement groupings. Participants grouped statements associated with issues 

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

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

impact of tinnitus on young people is not one of discrete problems, as is often indicated in 

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

tinnitus as a young person may be associated with pervasive implications and impacts that 

affect multiple aspects of a young person’s life. 

4.6.3 DEGREE OF IMPACT 

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

participants. The mean ratings for the clusters were between 2.69 and 3.03 (Table 4.1), 

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

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

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

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

ways and that for some young people, the impact is significant. This range of impact is 

reflected in the findings of Mills et al. (1986) and Mills and Cherry (1984) who suggested 

that the impact of tinnitus on young people may be mild, and Kentish et al. (2000) who 

found that tinnitus has a significant impact on some young people. It was also noted that 

none of the individual statements reflected a positive impact associated with tinnitus. This is 

despite the fact that the descriptors of tinnitus can sometimes reflect a pleasant experience, 

such as Happy sounds e.g., angel noises or Enjoyable friendly bees (Tegg-Quinn et al. 2020). 
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Statements generated during this study provided illustrations which supported the findings 

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

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

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

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

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

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

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

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

adults who reflected on their experience of tinnitus as a young person or from the 

perspective of parents or clinicians. They were not from children currently experiencing 

tinnitus without the benefit of understanding what they are experiencing, hindsight or an 

adult’s experience of life. Indeed, the individual rating data demonstrated a spread of 

impact results for each of the statements. 

4.6.4 CLINICAL IMPLICATIONS  

How tinnitus is experienced by young people and the corresponding impact has important 

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

difficult to assess the impact of tinnitus in young people without understanding how it is 

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

the areas of impact identified by stakeholders during this study and the emotions and 

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

as a discrete percept of sound, such separation may be more difficult for young people, 

especially if they cannot voice what they are experiencing (Kentish et al. 2000). Several 

studies have looked at the impact of tinnitus for young people using patient-report 

measures (PRM) designed for adults. However, such measures may not adequately address 

the issues and concerns experienced by young person. In a recent scoping review of the 

clinical management of tinnitus in young person, Smith et al. (2020) found that the Tinnitus 

Handicap Inventory, Tinnitus Functional Index and Mini-Tinnitus Questionnaire were the 

most commonly used in clinical practice in the UK as measures of tinnitus for children. PRMs 

have also been used in research settings to study the impact of tinnitus during in young 

people (Y. H. Kim et al. 2012; Szibor et al. 2017; J. Y. Kim et al. 2018). J. Y. Kim et al. (2018) 
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applied the Tinnitus Handicap Inventory to a group of adolescents and reported a general 

finding that children who experience tinnitus have a greater propensity for higher trait 

anxiety scores than children and adolescents who do not. On the other hand, studies where 

young people’s experiences were investigated through interviews or case note reviews 

provided more in-depth insights and described more specific areas of impact. For example, 

Szibor et al. (2017) found that children who experience tinnitus may also experience 

difficulties with sleeping, concentration, and social exclusion. Adegibiji et al. (2018) 

described difficulties with attention in association with the experience of tinnitus, and 

Kentish et al. (2000) described daily difficulties experienced by children who experience 

tinnitus. These differences suggest that how a child is questioned about their tinnitus and its 

associated impact can influence the information obtained. Developing assessment and 

management tools tailored specifically to young people is crucial, and the information 

contained within the statements generated during this study should be considered when 

developing such resources.  

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

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

management strategies. By understanding how a young person experiences tinnitus, specific 

management strategies can be devised that better address each young person’s particular 

concerns. Six of the statements such as statement 86 Breakdown in relationships at home if 

some family members do not understand chronic tinnitus and statement 89 Negatively 

impacting upon relationships with parents and siblings, highlighted the impact that a child 

experiencing tinnitus can have within a family. The statements illustrated how tinnitus 

might not only impact the child but also their relationships with immediate family members 

and potentially impact the relationships of their immediate family and extended family if 

they feel unable to attend family events due to the impact of the noise upon their tinnitus. 

Such statements highlight the importance of extending the scope of care beyond just the 

young person experiencing tinnitus to include their family using family-centred care and 

family-centred practice. These care models not only consider the needs of the young person 

with tinnitus but also those of their family and regard them as central to decision making 

and implementation processes (Johnson 1990; King et al. 2004: Bennett et al. 2021).  
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The Tinnitus in Children Practice Guidance (Kentish et al. 2015) and Kentish et al. (2000) 

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

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

seriously wrong, illustrates why tinnitus education for both young people and their parents 

is important. Young people may feel as if they are alone experiencing tinnitus. However, if 

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

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

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

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

foreseeable that when clinicians can identify how each young person experiences tinnitus 

and how the impact manifests within their daily lives, they will be better able to tailor 

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

tinnitus and be mindful of the varying degrees of impact in the four key areas highlighted 

during this study. With this information, they will be better able to facilitate appropriate 

management strategies to ameliorate any associated negative impacts that the young 

person is experiencing. 

4.6.5 LIMITATIONS AND FUTURE RESEARCH 

This study sought to recruit participants who were heterogeneous in terms of their age at 

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

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

whom the experience of tinnitus was troublesome, either as a young person or as a parent 

or carer. Such a population would likely generate statements and ratings that indicate a 

greater degree of impact associated with the experience of tinnitus experienced by young 

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

the inclusion of a clinician participant group comprising clinicians with significant experience 

in tinnitus assessment and management in young people balanced this potential bias. 

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

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

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

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

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



CHAPTER 4. REFLECTIONS ON THE IMPACT OF TINNITUS DURING CHILDHOOD AND ADOLESCENCE 

PAGE | 92  

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

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

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

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

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

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

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

possible participant burden of the concept mapping research method for young people. As 

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

autobiographical events and experiences from their childhood without influence from more 

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

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

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

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

was beyond the scope of this study. 

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

who experienced tinnitus as a young person separately from parents and primary carers in 

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

4.7 CONCLUSIONS 

The experience of chronic tinnitus experienced by young people is more than just the mere 

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

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

Processing of a child’s life may be affected by tinnitus. This study also identified that the 

sequelae of the impact in one aspect of a young person’s life might manifest in other 

aspects of their lives.  

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

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

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

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

to establish if and what care is required. Differences noted in the degree of impact 
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associated with each of the statements’ ratings by individual participants compared to the 

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

by each child may be highly individual. 
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CHAPTER FIVE. REDUCING THE IMPACT OF TINNITUS ON CHILDREN AND 

ADOLESCENTS: A MIXED-METHODS CONCEPT MAPPING STUDY  

(Published in International Journal of Pediatrics, 2021) 

 

FOREWORD  

Despite the prevalence rates of tinnitus among young people having been calculated as 

being similar to those within an adult population, little research has focused on the 

development of or efficacy of strategies applied to the management of tinnitus among 

young people. A recently growing awareness of the discrepancy between reported 

prevalence rates and the number of young people seeking help for troublesome tinnitus as 

well as the lack of validated assessment and outcome measures for tinnitus among this 

population may contribute to the paucity of information in this area. This study used a 

concept mapping study design to identify what is being done to reduce the impact of 

tinnitus upon the lives of young people who experience it from the viewpoint of adults who 

experienced tinnitus as a young person, the carers of young people with tinnitus and the 

professionals who care for them. The insights provided the basis for a conceptual 

framework to understand the relationship between the experience of tinnitus and what is 

done to lessen its impact on young people. 

Thirty-two participants (10 adults who experienced tinnitus as a young person; 10 primary 

carers and 12 clinicians) participated in individual brainstorming sessions either via 

telephone interview or an online portal to generate 102 individual statements regarding the 

impact of tinnitus on young people. Twenty-four participants then grouped and rated those 

statements. From this study, it became apparent that many strategies are and can be 

employed to reduce the impact of tinnitus upon a young person. Strategies can be applied 

formally in clinics and within the family and school setting. Recognising the importance of 

providing support from within tne family and in the school setting was a significant outcome 

of this study. Participants identified four categories for strategies that lessen the impact of 

tinnitus: (1) Education, Support and Counselling; (2) Self-Management Techniques; (3) 
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Clinical Assessments and Management; (4) Support from Parents and School. From this 

study many strategies have been identified as being able to positively reduce the impact of 

tinnitus on young people. Some barriers or strategies which may have a negative impact 

were also identified.  

5.1 ABSTRACT 

Objectives: To generate a conceptual framework describing what is done to reduce the 

impact of chronic tinnitus on the lives of young people.  

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

concept mapping study: 2) a tinnitus group (adults who experienced tinnitus as a young 

person and primary carers of young people with tinnitus), and 2) a clinician group (clinicians 

who provided care for young people with tinnitus). Participants produced statements 

describing what is done to reduce the impact of chronic tinnitus on the lives of young 

people who experience it. Through grouping and rating processes, the participants 

identified key concepts and inferred their associated benefit.  

Results: The participants generated 102 unique statements across four concepts from four 

clusters: 1) Education, Support and Counselling; 2) Support from Parents and Teachers; 3) 

Clinical Assessments and Management; 4) Self-Management Techniques. Many statements 

highlighted the need for child-friendly and patient-centred care. Adults with personal 

experience of tinnitus as a young person tended to perceive many statements as more 

beneficial than the clinician group.  

Conclusions: Although many young people will develop management strategies to assist 

them with their tinnitus, both the adults who experienced tinnitus as a young person and 

their parents valued strategies involving clinical care, knowledge, and expertise. Participants 

from the tinnitus group perceived a greater degree of benefit associated with strategies 

from all four clusters than the clinician group. However, both groups perceived the greatest 

degree of benefit as being associated with activities and strategies within the Education, 

Support and Counselling and Clinical Assessments and Management clusters. Both groups 

identified that recognising the occurrence of tinnitus for young people, acknowledging the 

potential for associated distress, and initiating clinical care provide the nexus of effective 

management. Addressing the concerns and needs of parents was also perceived as valuable; 
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hence, approaching the management of tinnitus in young people from a family-centred care 

framework is recommended. 

5.2 INTRODUCTION 

Tinnitus in young people is defined as the perception of sound without an external stimulus 

(Vianni 1989; Holgers and Juul 2006; Baguley et al. 2013). Although some studies have 

suggested that tinnitus occurs at least as frequently in young people as it does in adults 

(Mahboubi et al. 2013; Sanchez et al. 2016), significant variations exist between studies 

estimating both prevalence and associated distress. Prevalence rates of between 4.7% 

(Mahboubi et al. 2013) and 54.7% (Sanchez et al. 2016) have been reported for tinnitus in 

children with normal hearing and up to 66% (Graham and Butler 1983) for children with 

varying degrees of hearing loss. Baguley et al. (2013) described young people as rarely 

suffering from tinnitus, while several other studies have described as many as 40% of young 

people experiencing distress in association with their tinnitus (Holgers and Juul 2006; 

Bartnik et al. 2011). These differences may arise from: 1) methodological differences 

between studies in regards to the way they elicit and measure information about tinnitus; 2) 

low number of young people presenting in clinical facilities seeking assistance for their 

tinnitus; 3) low awareness levels of paediatric tinnitus among general practitioners; and 4) 

difficulties experienced by young people in communicating their experience of tinnitus 

(Baguley et al. 2013; Rosing et al. 2016; Raj-Koziak et al. 2020). 

Tinnitus with varying degrees of associated distress has been identified as occurring in 

young people, and multidisciplinary attempts to manage and ameliorate it have been 

identified as occurring within clinical settings in an ad hoc manner (Smith et al. 2020). Smith 

et al. (2020), in their scoping review of clinical services for young people with tinnitus, 

identified these attempts to include medical interventions for underlying ear, nose and 

throat conditions, hearing aids to address associated hearing loss, masking devices for 

sound enrichment, hearing protection, counselling in the form of reassurance and or 

tinnitus education, narrative therapy and psychological assistance. In a research 

environment, Tinnitus Retraining Therapy (TRT) with sound enrichment through hearing 

aids and/or noise generators (Bartnik et al. 2011; Bae et al. 2014; Swain et al. 2017), 

counselling (Swain et al. 2017; Lee et al. 2018) and amplification for the suppression of 

tinnitus in children with hearing loss (Viani 1989) have been reported. 
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Understanding how strategies have been developed for or have been adapted for young 

people is imperative for understanding their suitability for this population. For example, 

Bartnik et al. (2012) and Bae et al. (2014) both undertook retrospective studies exploring 

the application of TRT (Jastreboff and Hazell 1993) in young people, yet neither adequately 

explained whether or how TRT was modified or adapted prior to application in a paediatric 

cohort. Furthermore, neither described nor explained how the hearing aids or noise 

generators were to be used for sound enrichment. Similarly, both Bae et al. (2014) and Lee 

et al. (2018) undertook studies exploring the application of tinnitus counselling to 

ameliorate tinnitus distress in young people. Bae et al. (2014) described having provided a 

single counselling session providing reassurance, an explain how tinnitus relates to the 

auditory system and instructions for avoiding precipitating factors to 62 young people with 

mild tinnitus and ascribed benefit to their intervention. Lee et al. (2018) reviewed the 

benefit of tinnitus counselling and education on tinnitus for 18 young people aged 4 to 19 

years and their parents but did not describe what was involved in the tinnitus counselling 

and education. These study designs raise concerns as to how closely the interventions 

delivered adhere to previously described protocols for TRT or the content recommended for 

tinnitus counselling. They also raise concerns as to the suitability of the interventions for 

young people’s needs. Interventions need to be tailored to meet young people’s education, 

developmental and language levels (Coelho et al. 2007; Parker et al. 2010; Shetye and 

Kennedy 2010; Kentish 2014). While TRT and tinnitus counselling have been developed for 

adults and have theoretical underpinnings for the content and recommended durations, it is 

difficult to ascertain what intervention has indeed been provided to the young people, 

whether what has been applied is developmentally suitable, and whether the content was 

relevant to young people’s needs and experiences. 

Although young people experience tinnitus, they may not experience it in the same manner 

as adults and applying methods designed for adults may fail to meet the needs of young 

people and their families (Coelho et al. 2007; Shetye and Kennedy 2010; Kentish 2014). The 

impact of tinnitus on young people can be different to that of adults, with the impact 

influenced by the interplay between the sound they hear, their interpretation of the sound 

as well as the physical and emotional effects they experience in association with the tinnitus 

(Tegg-Quinn et al. 2020). Thus, the strategies required to manage tinnitus in young people 
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likely need to be specifically designed for children. Currently, little is known about the 

strategies young people implement before seeking clinical assistance and how they perceive 

the benefit of these strategies. Accordingly, the aim of this study was to identify the range 

of strategies, be they self-developed, clinically recommended and delivered or otherwise, 

that were employed to reduce the impact of chronic tinnitus on young people, from the 

reflections of those who have experienced tinnitus as a young person, their caregivers and 

clinicians involved in the care of young people who experience tinnitus. A secondary aim 

was to ascertain the range of perceived benefit associated with each of the strategies 

identified.  

5.3 MATERIALS AND METHODS 

This paper presents the third study that forms part of a larger three-question concept 

mapping project undertaken to better understand the lived experience of chronic tinnitus 

experienced by young people. The first study investigated “What does tinnitus sound and 

feel like to the children and adolescents who experience it?” (Tegg-Quinn et al. 2020). The 

second study explored “What parts of children’s and adolescents’ lives are affected by 

chronic tinnitus?” (Tegg-Quinn et al. 2021). This third study explores “What is done to 

reduce the impact of chronic tinnitus on children’s and adolescents’ lives?” 

Concept mapping as a research technique draws upon the understandings and perspectives 

of participants who have experience of the topic being investigated to produce an in-depth 

qualitative exploration that is then combined with quantitative analysis (Trochim and Kane 

2005; Rosas and Kane 2012; Rosas and Ridings 2017). The concept mapping research 

process was chosen because it facilitates fresh exploration of the research topic from the 

perspectives of those who have experience of it without undue influence from researchers 

encouraging fresh insights and novel perspectives which are especially valuable in areas 

such as tinnitus in young people where there is a paucity of research (Trochim 1989; Jackson 

and Trochim 2002; Burke et al. 2005; Trochim and Kane 2005; Rosas and Camphausen 2007; 

Schiller et al. 2013). Three group stages of brainstorming, grouping and rating were used to 

collect the participants’ experiences while statement pooling and refining, and quantitative 

data analysis were applied to analyse and interpret these insights to produce a conceptual 

framework (Burke et al. 2005; Trochim and Kane 2005; Kane and Trochim 2007). The 

brainstorming stage provides a qualitative data collection method which encourages the 
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participants to generate statements in response to the research questions thereby sharing 

their experiences, views and opinions. The grouping stage involves the participants grouping 

all the statements generated during the brainstorming stage into groups in a way that 

makes sense to them. While the rating stage allows the participants to rate each statement 

using a scale suitable for the topic under investigation. The results of these three stages are 

then combined with qualitative analysis and assist the research team to develop a fuller 

understanding of the context around the topic being investigated as well as facilitating the 

identification of insights and interrelationships. Thereby improving the validity of the 

research findings and enhancing the applicability of any recommendations arising from the 

study (Burke et al. 2005; Rosas and Kane 2012; Bennett et al. 2017).  

Thirty-two participants generated the brainstorming statements for all three questions in 

their first session. These sessions were undertaken either via teleconference where the 

researcher transcribed each participant’s statements verbatim, or participants directly 

entered their responses into an online Concept Systems portal (Concept Systems 

Incorporated 2011). Subsequently, 24 participants (22 original participants and 2 additional 

participants undertook the grouping and rating activities for this question again using the 

online portal or through postal packs. Participants were allocated randomly to the grouping 

and rating activities for one of the three questions. Upon completion of their initial allocated 

tasks, they were invited to undertake the grouping and rating activities for either or both of 

the other questions. This process was undertaken to reduce participant burden. Data 

analysis for each of the three questions was undertaken separately and has been presented 

as three separate manuscripts. 

The processes applied during this study followed those reported by Tegg-Quinn et al. (2020), 

summarised below and in Table 5.1.  

5.3.1 PARTICIPANTS 

Thirty-two adult participants representing two participant groups: 1) a tinnitus group of 

adults who had experienced tinnitus as young people (n=10) as well as the primary carers of 

young people with tinnitus (n=10) and 2) a clinician group of clinical professionals who care 

for young people with tinnitus contributed to this study (n=12). The ten adults who 

experienced tinnitus as young people (3 males and 7 females) were aged between 19 and 62 
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years (mean 34.9, SD 15.14). and from Australia, Portugal, and USA. The age of tinnitus 

onset ranged from 4 to 18 years, and they were from Australia, Portugal and USA. The ten 

primary caregivers (1 male and 9 females) were aged 28 to 55 years (mean 44.73, SD 7.67) 

and were from Australia and the United Kingdom. The 12 clinicians (1 male and 11 females) 

were aged between 34-56 years (mean 46.8, SD 7.99). They were from the United Kingdom, 

Denmark, and Australia. The clinicians represented three different professions: one ear, 

nose, and throat specialist, one psychologist, and ten audiologists. Their experience ranged 

from less than 5 years to over 20 years working in the field of paediatric tinnitus. Each 

clinician had assisted a minimum of five young people with tinnitus and the majority had 

assisted over 20. 

The adults who had experienced tinnitus as young people and the primary caregivers’ 

responses were combined into one patient group as they both have lived experience of 

tinnitus as a young person. The primary carers were asked to provide their perspectives of 

their children’s experiences. Adults who had experienced tinnitus as young people were 

selected to inform this study because they have had the experience as a young person, with 

the maturity and perspective of adulthood to reflect upon their experiences. Previous 

studies have demonstrated that adults are able to accurately relate salient autobiographical 

childhood events without influence (Smith 2009; Haas and Bishop 2010; Bauer and Larkina 

2016); and as such, they were deemed ideal informants for this study. Their perspectives 

and experiences were ideally combined in the concept mapping strategy to develop rich 

insights. 

Diversity of participants’ experiences, ages and countries of origin was sought to promote 

the generation of varied insights and produce a comprehensive representation and 

exploration of the study’s question (Trochim 1989; Rosas and Camphausen2007; Schiller et 

al. 2013). All participants were aged 19 years of age or older. 

5.3.2 RECRUITMENT 

Participants were recruited using a combination of purposive and voluntary response non-

probability sampling methods via recruitment flyers posted on online international tinnitus 

chatrooms and forums and national tinnitus association websites in Australia and the United 

Kingdom. Recruitment emails were sent to universities, clinical and professional networks. 
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All potential participants who met the eligibility criteria provided informed and written 

consent. No limits were placed on location or country of origin; however, of the participants 

who initially expressed interest, only those from the listed countries participated. 

5.4 PROCEDURES 

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

University of Western Australia (RA/4/201/4274). Multiple participation methods were 

included to encourage in-depth representation of a diverse range of views and experiences 

without compromising the reliability and validity of the study’s findings (Trochim 1989; 

Rosas and Camphausen 2007; Rosas and Kane 2012; Schiller et al. 2013).  

5.4.1 DATA ANALYSIS AND INTERPRETATION 

Once all brainstorming, grouping, and rating data (Stages 1, 2 & 3; Table 5.1) had been 

entered into the Concept Systems portal (Concept Systems Incorporated 2011), they were 

checked to ensure that each participant’s grouping and rating data was coded according to 

their participation group (tinnitus or clinician). Data analysis was then undertaken using the 

Concept Systems software and SPSS (Stage 4; Table 5.1).  

A point map was generated using multidimensional scaling, with the proximity of points to 

one another representing how frequently the participants grouped the statements. The 

reliability of the multidimensional scaling was established through calculating the stress 

index. Concept maps with a good level of reliability produce stress indices between 0.205 

and 0.365, with lower scores indicating a greater degree of reliability (Kane and Trochim 

2007).  

The results of hierarchical cluster analysis were represented through production of cluster 

maps. The cluster map identified key concepts unveiled during hierarchical cluster analysis. 

Each cluster represents a concept, with the boundaries illustrating which statements fall 

within each cluster and their relative location compared to others (Jackson and Trochim 

2002). While several cluster maps may be generated for each data set, the research team 

determined which map best represented the participants’ responses. The content of the 

clusters and cluster bridging scores guided the researchers’ decision. Bridging scores 

indicated how frequently statements were grouped together, the anchor statements for 

each cluster and which statements bridged between the clusters. Lower bridging scores 
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indicate that the statements are grouped together frequently. High bridging scores indicate 

that the statements are grouped together less frequently, and consideration should be 

given to whether a greater number of clusters may better represent the data (Jackson and 

Trochim 2002).  

Establishing the final concept map’s reliability and ensuring that it was representative of 

both participant groups was assessed using two approaches. Initially, the consistency in the 

grouping data from the tinnitus group was compared to the grouping data from the clinician 

group by creating a concept map for each group and performing a split-half reliability 

measure using the concept mapping software, followed by calculating a Spearman-Brown 

coefficient split-half reliability test of unequal lengths using SPSS (Rosas and Kane 2012). 

Scores greater than 0.7 on the Spearman-Brown coefficient split-half reliability test of 

unequal lengths suggest that there is a strong degree of correlation between the groupings 

of the participant groups, so the data were combined to produce one representative 

concept map (Hinkle et al. 1988). Second, a Spearman-Brown coefficient split-half reliability 

test of unequal lengths was applied to the participant’s grouping data, split into two random 

groups (Trochim 1993).
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TABLE 5.1. OVERVIEW OF CONCEPT MAPPING STAGES AND PARTICIPANTS 

Stage Description Method of participation Tinnitus 

group 

Clinician 

group 

Participating 

research team 

members 

Brainstorming 

 

 

 

Statement 

pooling and 

refining 

Participants produced statements in response to the 

question “What is done to reduce the impact of chronic 

tinnitus on children’s and adolescents’ lives 

 

The participants’ statements were pooled, reviewed 

and refined. The research team removed duplicate and 

irrelevant statements and edited the remaining 

statements to produce clear, non-identifiable and 

pertinent statements. 

Entered directly into online 

portal or transcribed during 

teleconference. No participant 

chose the face-to-face 

brainstorming session  

n=20 n=12 ST-Q 

 

 

 

ST-Q, RB, RE 

Grouping Participants grouped the statements in a manner that 

made sense to them. The resulting groupings assisted 

identification of common themes. 

Directly undertaken in online 

portal or via postal pack 

11 13 ST-Q 

Rating Participants rated each statement using a 6-point Likert 

scale according to degree of benefit associated with 

each statement: 0 = low degree of benefit; 1 = mildly 

beneficial, 2 = minor degree of benefit, 3 = moderately 

Directly undertaken in online 

portal or via postal pack 

11 13 ST-Q 
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beneficial, 4 = significantly beneficial, 5 = highly 

beneficial. 

Data analysis 

and 

interpretation 

A point map was produced from multidimensional 

scaling. How closely the points were to one another 

reflected how frequently the participants grouped the 

statements together. Reliability of the point map was 

established by calculating a stress index.  

Hierarchical cluster analysis produced a cluster map 

highlighting key concepts. Each cluster represents a 

concept (Figure 5.1).  

Consistency of the participants’ grouping and rating 

data was established through calculating split-half 

reliability tests. 

Reliability of the participants’ rating data was 

established by calculating Cronbach’s alpha. 

Cohort comparisons were facilitated by generating a 

pattern matching graph. 

The cluster map was presented back to the participants 

to seek their feedback on the clusters, the cluster 

names and their descriptions for external validation 

Concept Systems software and 

SPSS 

  ST-Q, RE 
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5.5 RESULTS 

5.5.1 BRAINSTORMING 

The brainstorming phase generated 169 raw statements describing what is done to reduce 

the impact of chronic tinnitus upon the lives of young people. These statements were 

refined to 102 statements (Supplementary file 1), which were grouped and rated by 24 

participants (20 original and 4 additional participants) into groups of between three and 22 

statements (mean 7.58, SD 4.18).  

It was determined that a four-cluster map best represented the participants’ responses 

(Figure 5.1). The four-cluster concept map had a split-half reliability score of 0.768, 

indicating a high degree of internal consistency (Hinkle et al. 1988). The four clusters 

represented four concepts: 1) Education, Support and Counselling; 2) Self-Management 

Techniques; 3) Clinical Assessments and Management; and 4) Support from Parents and 

School.  

5.5.1.1 Education, support, and counselling (36 statements, largest cluster) 

Statements within this cluster were centred around four general themes: 1) attempts to 

understand children’s experiences (n=4); 2) assisting children to understand their tinnitus 

and assisting them to adopt different perspectives or ways of thinking about their tinnitus 

(n=12); 3) ensuring that the child feels safe, supported and reassured (n=11);  and 4) 

teaching them methods to manage both their responses to their tinnitus and factors that 

may exacerbate their distress (n=9).  

5.5.1.2 Self-management techniques (26 statements) 

Statements within this cluster identified methods and strategies young people may use to 

self-manage their tinnitus under four principal approaches: 1) learning not to think about it 

(for example, statement 11) or dealing with it on their own (for example, statement 47) 

(n=9); 2) sound enrichment techniques to avoid silence and limit exposure to their tinnitus 

(n=6); 3) reporting tinnitus to an adult (n=1); and 4) engagement in activities to reduce their 

awareness or intrusion of their tinnitus, improve their perception of the tinnitus or create a 

safe place (n=4). 
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FIGURE 5.1. CONCEPT MAP FOR THE FOUR CLUSTERS DESCRIBING “WHAT IS DONE TO REDUCE THE IMPACT OF 

CHRONIC TINNITUS ON THE LIVES OF CHILDREN AND ADOLESCENTS?” THE NUMBER OF STATEMENTS IN THE 

CLUSTER AND BRIDGING SCORES ARE PROVIDED IN BRACKETS. 

 

5.5.1.3 Clinical assessments and management (22 statements) 

Statements identified roles for clinicians in assessing, referring, supporting and educating 

young people with tinnitus and their parents in three areas: 1) tinnitus education (n=4) in 

regards to educating both young people and parents as to what tinnitus is and reasons they 

may experience tinnitus; 2) referrals to ear, nose and throat specialists and psychologists, 

and finding clinicians that young people and parents could trust (n=4); and 3) the need for 

hearing assessments, monitoring hearing and improving awareness of tinnitus during 

hearing assessments (n=5).  

5.5.1.4 Support from parents and teachers (18 statements, smallest cluster) 

Statements within this cluster focused around four themes: 1) the role of teachers and 

schools in supporting young people with tinnitus within the school environment and 

allowing adjustments to exams and class routines (n=7); 2) the role of parents in assisting 

their child, advocating for their child (n=3); 3) the importance of addressing their fears and 
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the concerns of parents (n=3); and 4) the role of a medical approach to tinnitus 

management in children (n=5).  

5.5.2 RATING 

The mean participants’ ratings of benefit from the strategies varied from 0. 9, indicating a 

“low to mild” degree of benefit for one statement, statement 20 Nothing, nothing special to 

4.75, indicating a “significantly high” degree of benefit for three statements statement 7 

Audiologists/clinicians are able to confidently discuss tinnitus and explain it to children and 

families, statement 74 Understand the child’s needs and statement 99 Teach children the 

skills to manage their tinnitus.  

In all cases, the clinicians rated the mean benefit rating of all statements in a cluster lower 

than the tinnitus group; this difference was significant (p<0.05) for three of the four clusters 

(Figure 5.2); it was not for the Support from parents and teachers cluster. 

  

FIGURE 5.2. PATTERN MATCH GRAPH COMPARING THE TINNITUS AND CLINICIAN GROUPS’ RATINGS FOR THE 

DEGREE OF BENEFIT ASSOCIATED WITH EACH CLUSTER RELATED TO “WHAT IS DONE TO REDUCE THE IMPACT OF 

CHRONIC TINNITUS ON CHILDREN’S AND ADOLESCENTS’ LIVES?” THE MEDIAN RATING SCORES, STANDARD 

DEVIATIONS AND CRONBACH’S ALPHA SCORES ARE PROVIDED IN BRACKETS WITH SCORES RANGING FROM 0.79 

(LOW TO MILD DEGREE OF BENEFIT) TO 4.75 (SIGNIFICANT TO HIGH DEGREE OF BENEFIT). 
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5.5.3 VALIDATION AND RELIABILITY 

Both the standard deviation scores and Cronbach’s alpha scores associated with each 

cluster and each group were high, suggesting that while there was individual participant 

variation for each statement the internal consistency was high (Tavakol and Dennick 2011): 

Clinical Assessment and Management (Tinnitus α = 0.9 , Clinicians α = 0.9 ); Education, 

Support and Counselling (Tinnitus α = 0. 9, Clinicians α = 0.93); Support from Parents and 

Teacher (Tinnitus α = 0.  . Clinicians α = 0.83) and Self-Management Techniques (Tinnitus α 

= 0. 2, Clinicians α = 0.91) (Figure 5.2). 

External validation of the final concept map and concept names was achieved by presenting 

the four-cluster map and grouping data to all the participants. Seven participants (n=4 

tinnitus experiencers; n=3 clinicians) responded (21% response rate), all of whom supported 

both the clusters derived from the data, the cluster names, and their descriptions. None 

requested or suggested any changes to be made. 

5.6 DISCUSSION 

The purpose of this study was to identify strategies which have been used to reduce the 

impact of tinnitus on young people who experience it from the reflections of those who 

experienced tinnitus as a young person, the primary carers, and parents of young people 

with tinnitus and clinicians, such as audiologists, ear, nose and throat specialists and 

psychologists, who care for them. During this study, participants described impact-reducing 

strategies as occurring across four clusters: 1) Education, Support and Counselling; 2) Self-

Management Techniques; 3) Clinical Assessments and Management; and 4) Support from 

Parents and School. As a group, the tinnitus participants rated the statements associated 

with three of the clusters as more beneficial than the clinicians’ group.  

The benefit perceived varied from a “low to mild” degree of benefit for some strategies to 

between “significantly” and to “highly” beneficial for others. The three strategies that were 

associated with the greatest degree of benefit were from the Education, Support and 

Counselling concept: statement 7 Audiologists/clinicians are able to confidently discuss 

tinnitus and explain it to children and families, from the Clinical Assessments and 

Management cluster: statement 74 Understand the child’s needs and statement 99 Teach 

children the skills to manage their tinnitus. These three strategies convey a regard and 



CHAPTER 5. REDUCING THE IMPACT OF TINNITUS ON CHILDHOOD AND ADOLESCENTS 

PAGE | 112  

requirement for understanding from clinicians as well as for clinical competence and 

confidence. They indicate that taking time to understand what a young person is 

experiencing is important and that being familiar and confident with discussing tinnitus and 

teaching strategies for managing it is reassuring to those who are affected by it.  

The three statements associated with the lowest degree of benefit were all from the Self-

Management Techniques cluster. These strategies involved either not dealing or managing 

the tinnitus; for example, statement 20 Nothing, nothing special and statement 47 Children 

just deal with it or simple avoidance strategies, such as statement 68 Children may put their 

fingers in their ears. These results indicate that participants consistently regarded Self-

Management strategies as the least helpful and that strategies from Education, Support and 

Counselling were the most helpful, along with Clinical Assessments and Management. 

Support from Parents/Teachers was also regarded as helpful but less so. These results, along 

with the greater degree of benefit noted by the tinnitus group, suggest that while young 

people with tinnitus may develop their own coping strategies, they and their parents 

appreciate having the presence and possible distress of tinnitus acknowledged, and value 

clinical knowledge, support and guidance (Kentish et al. 2000; Shetye and Kennedy 2010; 

Roulstone 2015).  

5.6.1 EDUCATION, SUPPORT AND COUNSELLING 

Education, Support and Counselling was the largest cluster. Many statements within this 

cluster reflected a desire of participants to have young peoples’ experiences of their tinnitus 

acknowledged and addressed. They reflected the need to have clinicians, parents and 

teachers show interest in the young person’s experience of tinnitus, to take time to 

understand each young person’s experience and meet their emotional needs to feel safe, 

supported and reassured. Statements such as statement 60 Listen to the child–explore 

impact on daily life and how they feel–how they manage tinnitus currently–what helps, 

statement 61 Provide adult acceptance so that the child knows that someone else 

understands, statement 52 Validate the child’s distress and statement 39 Provide child-

friendly explanations for tinnitus supported with literature about tinnitus aimed specifically 

for children at various states to remove fear reflect the importance of adopting a child-

friendly approach to tinnitus assessment in order to facilitate effective management (Shetye 

and Kennedy 2010). The concept of delivering tinnitus management in a child-friendly 
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manner may be aligned with the tenets of patient-centred care (PCC) and family-centred 

care (FCC) (greenness et al. 2014). FCC and PCC have been advocated as desirable 

approaches for chronic health conditions, especially in paediatric health care, due to the 

positive influence on patient outcomes (Michie et al. 2003; Dunst and Dempsey 2007). 

While PCC and FCC have been gaining increased acceptance and awareness as approaches 

for adult rehabilitative and paediatric hearing loss audiological care, little attention has been 

given to its value and application for assisting young people who experience tinnitus. Sass-

Lehrer (2004) and Gravel and McCaghey (2004) found that adopting a family-centred 

approach to paediatric hearing loss reduced stress and improved the rate of follow-up, and 

subsequently improved patient outcomes and Laplante-Lévesque et al. (2012) reported that 

patients highly valued interactions where genuine interest in their needs was shown. When 

a young person is troubled or distressed by their tinnitus, it is likely that their parents and 

caregivers will be also, and that the impact of tinnitus may have implications for the family 

as a whole (Baguley and McFerran 1999; Swain et al. 2017). FCC acknowledges that when 

one member of a family is affected by a health condition, other members of the family may 

be affected also and that they play an integral role in supporting that family member in their 

health care (Ekberg et al. 2020). Enquiring into parents’ and primary caregivers experience 

of tinnitus prior to tinnitus counselling and education is also important, as parents or 

primary caregivers who have experienced tinnitus themselves may be more aware of the 

potential impact of tinnitus and the benefit of counselling and may be more supportive of 

their child’s experience of tinnitus than parents who have not experienced it (Mills et al. 

1986; Baguley and McFerran 1999; Lee et al. 2018). For those parents and caregivers who 

have not experienced tinnitus, conveying the potential seriousness of the condition is 

important for promoting effective support for the child outside of the clinic environment. 

5.6.2 SELF-MANAGEMENT TECHNIQUES 

Statements within this cluster identified how young people may independently adopt 

strategies for managing their tinnitus, a phenomenon previously described in the literature 

(Kentish 2000). Kentish (2000) identified that 71% of young people attending a clinic for 

paediatric tinnitus had independently developed strategies to manage their tinnitus prior to 

their first appointment, including wearing their hearing aids, listening to music/TV/radio; 

reading or ignoring/distractions. The current study indicates that young people may 
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implement strategies that may be useful and effective as well as strategies that may be 

counterproductive such as statement 58 taking recreational drugs or statement 34 Choose 

not to take prescribed medication. Earlier studies have also identified how young people 

with tinnitus may adopt coping strategies with counterproductive and compounding effects, 

such as substance use and truancy (Baguley and McFerran 1999; Holgers and Juul 2006; 

Brunnberg et al. 2008). Clinicians need to be aware that substance use may have been 

involved in the emergence of tinnitus (Baguley and McFerran 1999).  

It is important that clinicians are mindful of factors which may contribute to the emergence 

of tinnitus as well as identifying both effective, beneficial strategies and counterproductive 

strategies that a young person may use to manage their tinnitus. Mental health concerns, 

including depression and anxiety, have also been strongly associated with the experience of 

tinnitus experienced by young people and may impact the self-management strategies that 

young people employ. The association between the experience of depression and anxiety 

during childhood is stronger than the association between tinnitus and hearing loss (Baguley 

and McFerran 1999; Holgers and Juul 2006; Brunnberg et al. 2008). Concomitant anxiety or 

depression may impact upon a young person’s sense of wellbeing and exacerbate difficulty 

managing their tinnitus. Clinicians need to be aware that young people may try 

counterproductive coping methods which may have detrimental consequences. Clinicians 

need to ensure that they discuss these with sensitivity and confidentiality and establish 

appropriate multidisciplinary supports, where required (Baguley and McFerran 1999). 

However, a recent survey undertaken exploring audiologists’ knowledge of and skills for 

detecting and addressing their patients’ mental health needs indicated that many 

audiologists may lack these skills (Bennett et al. 2020a, Bennett et al. 2020b). For clinicians 

working with young people who experience tinnitus, developing such skills is highly 

recommended.  

5.6.3 CLINICAL ASSESSMENTS AND MANAGEMENT 

Statements within the Clinical Assessments and Management cluster outlined the role of 

clinicians in assessing, referring, supporting and educating young people with tinnitus and 

their parents. Several statements within this cluster discussed the need for hearing 

assessments, monitoring hearing and improving awareness of tinnitus during hearing 

assessments for young people. Sheyte and Kennedy (2010) described how clinicians are 
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often concerned that by asking young people about tinnitus they may create distress or 

worry where it previously did not exist. However, statements such as statement 9 Train 

audiologists/clinicians to ask about tinnitus during hearing tests suggest that the opposite is 

the case. Previous papers have also noted that young people are often relieved to realise 

that they are not the only ones that experience tinnitus (Kentish et al. 2000; Sheyte and 

Kennedy 2010; Kentish 2014). In failing to ask young people about tinnitus, we deny those 

that experience it the opportunity for support and reassurance and instead leave them with 

the possibility of fear and isolation (Kentish et al. 2000; Sheyte and Kennedy 2010; Kentish 

2014; Tegg-Quin et al. 2020).  

Several statements within this cluster also addressed the issue of tinnitus education and the 

need to find clinicians that both the young person and parents could trust. While patient 

education and building trusting clinical relationships are imperative for effective tinnitus 

management, the participants’ statements emphasised the need for collaborative 

multidisciplinary and family-centred approaches to tinnitus management for young people.  

5.6.4 SUPPORT FROM PARENTS AND TEACHERS 

Statements within this cluster again reinforced the importance of an FCC approach to the 

management of tinnitus in young people but from a different angle. Parents and primary 

caregivers are not only impacted by their child’s experience of tinnitus, they are also often 

best placed to provide consistent support, reassurance and advocacy when required (Lee et 

al. 2018). Participants identified that the support of parents and caregivers can be both 

reassuring and empowering. They also highlighted the role of parents and caregivers in 

identifying when and how to implement strategies which address compounding difficulties. 

Statements such as statement 98 Educate and inform teachers about tinnitus and the child’s 

need, explain that it is “real” and educate them on how they can support the child during 

class and exam times concurred with the findings of both Kentish et al. (2000) and Swain et 

al. (2017). Young people with tinnitus often experience associated difficulties with 

concentration, attention, tolerance of background noise and difficulties hearing, whether or 

not an accompanying hearing loss exists (Kentish et al. 2000). Young people spend much of 

their day at school. Not only does school facilitate education, it is often central to a young 

person’s social network. As such educating teachers regarding how to support young people 
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with tinnitus through environmental modifications, teaching strategies, allowing young 

people to step out when overwhelmed or to take exams in different settings can be vitally 

important and beneficial (Kentish et al. 2000; Swain et al. 2017).  

The participants involved in this study were also involved in an earlier study exploring which 

aspects of a young person’s life may be impacted by the experience of tinnitus (Tegg-Quinn 

et al. 2021). During that study, the authors identified the negative impact of tinnitus upon 

social interaction and participation. However, in this study there was very little discussion or 

identification of strategies addressing this area of impact from tinnitus during this study. 

Indeed, audiologists appear to use a wide range of strategies to help their adult clients 

address the social impacts of hearing loss (Bennett et al. 2020b). Yet, the absence of 

strategies addressing the social impacts of tinnitus in this study suggests that increased 

attention to alleviating such difficulties is required.  

5.6.5 CLINICAL IMPLICATIONS  

Participants of the tinnitus group indicated that that recognition of tinnitus, 

acknowledgement that it can cause distress and instigating clinical care provide the basis of 

effective management. The higher ratings of perceived benefit associated with each of the 

strategies by the tinnitus group highlights the importance of acknowledging, assessing and 

ameliorating tinnitus experienced by young people to those who are directly impacted by it. 

Many statements also highlighted the importance of taking time to understand each young 

person’s experience and their need to feel safe, supported and reassured. Many statements 

also reflected a need for young people and their families to have their experiences 

recognised and validated. Previous papers have noted that young people are often relieved 

to realise that they are not the only ones that experience tinnitus (Sheyte and Kennedy 

2010; Kentish et al. 2000, 2014).  

Often, care for young people with tinnitus occurs within adult clinics; however, it is essential 

that they are not managed as mini adults (Coehlo et al. 2007; Rosing et al. 2017). 

Statements within this study outlined the role of clinicians in assessing, referring, supporting 

and educating young people with tinnitus and their parents and pointed towards the 

importance of adopting a child-friendly approach to facilitate effective management. They 

reinforce the importance for both identifying tinnitus and addressing any underlying 
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concerns, fears and worries early to reduce associated distress (Kentish et al. 2000) and for 

clinicians to be able to discuss tinnitus, its potential causes, effects, and appropriate 

management techniques with confidence and to promote hope. Several statements also 

reinforced the importance of a multidisciplinary approach to tinnitus management with 

appropriate referrals to ear, nose and throat specialists and psychologists.  

5.6.6 LIMITATIONS AND FUTURE RESEARCH 

It is possible that the views of participants within this study were informed by an experience 

of tinnitus that was associated with distress and which may or may not have received 

assistance. If this were the case it may influence the statements that they generated and the 

degree of benefit they attributed to the strategies compared to a population whose tinnitus 

was less troublesome and thus influenced the findings of this study. Additionally, recruiting 

adults to inform the study rather than a cohort of young people currently experiencing 

tinnitus may also have limited the study. However, the research group was mindful of 

potential participant burden associated with concept mapping, basing their decision on 

recruitment strategy on evidence that adults can provide reliable and detailed recollections 

of important autobiographical childhood events and experiences that are not affected by 

their later experiences (Smith 2009). 

5.7 CONCLUSIONS 

Participants within this study identified 102 strategies for managing tinnitus during 

childhood. The participants indicated that strategies occur within four categories: 1) 

Education, Support and Counselling; 2) Self-Management Techniques; 3) Clinical 

Assessments and Management; and 4) Support from Parents and School. Strategies within 

the Education, Support and Counselling and the Clinical Assessments and Management 

clusters were associated with the greatest degree of benefit. Tinnitus participants regarded 

efforts to ameliorate tinnitus in young people more beneficially than the clinicians. 

Statements within this study also reinforced the need to ensure that tinnitus management is 

both age and developmentally appropriate. Participants also identified that while many 

young people will develop strategies to assist with their tinnitus themselves, strategies 

associated with clinical assessment, knowledge and expertise were regarded more highly. 

Having clinicians ask about tinnitus during hearing assessments, and to be able to discuss 
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tinnitus, its potential causes, effects, and appropriate management techniques with 

confidence, and to promote hope were identified as important and effective strategies for 

reducing the impact of tinnitus upon young people. Such approaches would be enhanced 

when care is provided in an FCC approach, where parents and primary caregivers are also 

provided with tinnitus education and strategies for supporting their children.  
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CHAPTER SIX. GENERAL DISCUSSION  

FOREWORD 

This discussion ties together the findings of the research within this thesis. It also presents a 

conceptual framework highlighting the novel contribution of this research to the 

understanding of tinnitus in young people and identifies implications for clinical practice. 

These points are presented in 6sections: 1) Why tinnitus assessment and management 

approaches designed for adults are unsuitable for young people; 2) Importance of involving 

stakeholders in research; 3) Importance of adopting a patient (PCC) and family-centred care 

(FCC) approach to assessing and managing tinnitus in young people; 4) What is done to 

reduce the impact of tinnitus on young people–implications for management; 5) Clinical 

implications from the research findings; and 6) Study limitations and further research. 

6.1 WHY TINNITUS ASSESSMENT AND MANAGEMENT APPROACHES DESIGNED FOR 

ADULTS ARE UNSUITABLE FOR YOUNG PEOPLE. CONSIDERATIONS FOR DEVELOPING 

TINNITUS ASSESSMENT AND MANAGEMENT APPROACHES FOR YOUNG PEOPLE.  

Clinicians and researchers are becoming increasingly aware of the presence and experience 

of tinnitus by young people, and the potential negative primary and secondary sequelae are 

growing (Smith et al. 2019, Nemholt et al. 2020, Kentish et al. 2015, Tegg-Quinn et al. 

2021b, Tegg-Quinn et al. 2020). However, no validated assessment tools for young people 

with tinnitus currently exists. Valid, reliable, and responsive assessment tools would assist in 

establishing degrees of tinnitus-related distress and impairment prior to management. Such 

tools would facilitate clinicians, directing and tailoring management strategies as well as 

monitoring and comparing the effectiveness of treatment modalities to develop evidence-

based recommendations (Ravens-Sieberer et al. 2014, Boisvert et al. 2017). It is imperative 

that any assessment tool is valid (that it measures what it says it measures) and reliable 

(indicates differences between scores or participants) for the target population and that the 

questions and scales are appropriately worded, formatted and responsive (detects 

treatment-related change) (Meikle et al. 2008).  
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Traditionally, assessment of tinnitus in adults has occurred using psychoacoustic measures, 

such as tinnitus pitch match, tinnitus loudness levels, minimum masking levels and residual 

inhibition. Assessment has also involved the use of rating scales and questionnaires, where 

factors such as degree of awareness, loudness, annoyance, and specific areas of impact are 

quantified through various rating scales, such as verbal, numerical, graphic or visual 

analogue scales (Tyler et al. 2007; Meikle et al. 2008). These tools have been used as intake 

measures to discern a patient’s level of distress, identify degrees and domains of functional, 

emotional, and sensory impairment. In addition, some assessment tools such as the TFI 

(Meikle et al. 2012a) and TPFQ (Tyler et al 2014) have been used as outcome measures for 

assessing the degree of treatment-related change. A few assessment tools are 

psychometrically suitable for both intake and outcome measurement purposes (Meikle et 

al. 2008, Meikle et al. 2012a). Several factors may have contributed to the delay in 

developing similar validated tinnitus assessment tools for young people, including limited 

knowledge surrounding the experience and impact of tinnitus in young people (Smith et al. 

2019). The novel findings from the studies reported in Chapters 3 and 4 provide greater 

insight into both the experience of tinnitus and the impact of tinnitus for young people. 

These in-depth explorations also elucidated how the experience of tinnitus for young people 

can be associated with varying degrees of distress and primary and secondary impacts 

(Tegg-Quinn et al. 2021b). Tinnitus impacts four primary aspects of a young person’s life; 

their emotional wellbeing; their academic performances; their social/relational aspects of 

their lives as well as their auditory cognitive processing. (Tegg-Quinn et al 2021b) However, 

impact within these areas can have further flow on effects such as third party disability for 

family members; potential implications for employment prospects if academic performance 

is negatively impacted up as well as impaired quality of sleep and impaired quality of life. 

The findings of the studies reported in Chapters 3, 4 and 5 highlight the importance of 

extending the assessment of tinnitus as experienced by young people beyond the mere 

perception and description of the sound perceived. These studies also highlighted how 

assessment models that focus on the psychoacoustic characteristics of a young person’s 

tinnitus are likely to be unsuitable when we realise that young people often experience and 

describe their tinnitus differently to adults and may have difficulty with comparative tasks 



CHAPTER 6. GENERAL DISCUSSION 

PAGE | 124  

(Tegg-Quinn et al. 2020, Kentish et al. 2000, Kentish 2014, Ravens-Sieberer et al. 2014, 

Cremeens et al. 2006).  

While the presence of tinnitus in young people has long been recognised, there is no 

standardised assessment approach or evidence supporting specific recommendations (Tegg-

Quinn et al. 2021). Developing assessment tools that are responsive to change, reliable and 

valid for their target population requires a systematic process. Ideally, this process would 

involve identifying the scope and purpose of the assessment, the target population, core 

factors and concepts which need to be assessed, as well as a series of possible items to be 

tested (Turk et al. 2006, Meikle et al. 2012a, Meikle et al. 2008). Traditionally, a pool of test 

items would be developed from focus groups, expert panels, and literature reviews, before 

being refined and tested, revised, rewritten, and refined again before being pilot tested on a 

small sample. Through the pilot test, the clarity of the instructions and wording, as well as 

the ease of completion, are reviewed before being revised and retested again, prior to 

larger-scale field testing in the target population. Once the larger-scale testing is completed, 

the psychometric properties and generalisability of the proposed tool would be evaluated 

and the final instrument prepared (Turk et al. 2006). The novel findings of the study 

reported in Chapter 4 contributed to improved awareness of both the primary and 

secondary impacts of tinnitus upon young people’s lives within four core domains: 1) 

Emotional Wellbeing; 2) Academic Performances; 3) Social/Relational; and 4) 

Auditory/Cognitive Processing (Tegg-Quinn et al. 2021b). The personal insights of those who 

have lived experience of tinnitus by young people, namely, adults who have experienced 

tinnitus as a young person and the parents and caregivers of young people with tinnitus, 

extended and provide new insights concerning core domains of tinnitus impact on young 

people. Furthermore, the findings of the study reported in Chapter 5 indicated that young 

people and their parents and carers perceive benefit and are grateful when assistance is 

offered for their tinnitus (Tegg-Quinn et al. 2021a). As such, developing tools that allow 

clinicians and researchers to compare management strategies as well as monitor a young 

person’s progress and tailor management approaches to their specific needs is imperative 

to build evidence-based practices and recommendations from which young people and their 

parents can base their decisions (Tegg-Quinn et al. 2021a, Ravens-Sieberer et al. 2014, 

Boisvert et al. 2017). The degree of impact and benefit illustrated during the studies 
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reported in Chapters 4 and 5 highlights the importance of and difficulty associated with 

developing responsive tools. The measurement increments of any tool must be sufficiently 

responsive to detect treatment-related change and suitable for the young person’s 

developmental stage. Likert scales, verbal, numerical and graphic scales, and visual analogue 

scales typically used in tinnitus assessment tools designed for adults are all associated with 

limitations and challenges for young people of different ages (Parker et al. 2010, Meikle et 

al. 2008, Cremeens et al. 2006, Tsze et al. 2013, Castarlenas et al. 2017). 

Given the difficulties associated with developing a tinnitus assessment tool for young 

people, it may seem pragmatic to use one or more of the tinnitus assessment tools that 

have been prepared for adults. Indeed, the scoping review in Chapter 2 identified 8 studies 

where an assessment tool developed for adults had been applied to young people. Even the 

BSA Paediatric Tinnitus Guidance indicate that their guidelines are for children under the 

age of 16 years because, at that age, adolescents transition to adult services (Kentish et al. 

2014). However, adolescents are not adults, and neither are they considered children. Their 

cognitive, social, and emotional development and maturation is ongoing (Cremeens et al. 

2006, Young et al. 2019). How a young person interacts with and responds to questions in 

an assessment tool for adults may not be as intended and contribute to measurement non-

equivalence (Parker et al. 2010). The recognition that young people’s  cognitive, social, 

emotional and language development are ongoing and that this development may influence 

their perceptions of and impact on their tinnitus as well as their ability to respond to 

assessment tools, highlights the importance of developing valid and reliable assessment 

tools for young people (Ravens-Sieberer et al. 2014, Young et al. 2019, Tegg-Quinn et al. 

2020, Tegg-Quinn et al. 2021b, Dionne-Dostie et al. 2015, Kentish et al. 2000, Parker et al. 

2010, McCrory et al. 2004). While these cognitive, social, emotional and language skill 

factors are relatively stable for adults, they are constantly evolving for young people. Not 

only must assessment tools be able to detect differences between children, but they must 

also be able to discern changes in experience for the same young person and between 

maturational and treatment-related changes (Cremeens et al. 2006, Parker et al. 2010, Tsze 

et al. 2013, Castarlenas et al. 2017).  

The World Health Organization’s Mental Health Division (1994) identified the importance of 

ensuring that tools used for assessing quality of life in young people be age-appropriate, 
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child-focused, and psychometrically robust. Unless a tool has been evaluated within the 

target population, the clinical utility or quality and accuracy of any research arising from the 

use of that tool is questionable (Parker et al. 2010). The findings of the studies in Chapters 3, 

4 and 5 highlighted that, while there are many similarities in the experience and impact of 

tinnitus between adults and young people; the extent and significance of the differences are 

substantial and warrant due consideration. These differences may not be addressed if an 

adult-centric viewpoint is maintained or if tools designed for adults continue to be applied.  

A recent scoping review (Smith et al. 2019) and the findings of the study reported in Chapter 

5 identified many strategies that clinicians have applied to manage tinnitus in 

children/adolescents. However, the findings of our scoping review in Chapter 2 highlighted a 

dearth of evidence to support many of the tinnitus management approaches identified. The 

study reported in Chapter 5 is the first to quantify that not only is tinnitus management for 

young people beneficial, but also that management strategies and interventions involving 

clinical care and expertise are regarded as more beneficial than self-management strategies. 

This study also revealed that participants of the tinnitus group regarded tinnitus 

management strategies as more beneficial than the clinicians involved in delivering them 

(Tegg-Quinn et al. 2021a). These findings are the first to illustrate how clinician’s 

perceptions do not always reflect the experiences of the young person and families that 

they aim to assist (Tegg-Quinn et al. 2021a). Thus, a situation exists where clinicians are 

implementing and recommending tinnitus management with inadequate evidence of how 

these strategies may perform in a paediatric population. Such strategies may be poorly 

implemented due to a lack of understanding or adjustment for the young person’s cognitive 

and emotional developmental needs, they may fail to address the needs of the young 

person and family or may simply fail to identify or seek to rectify the young person’s specific 

areas of need.  

The management strategies identified as having been applied clinically by Smith et al. (2019) 

and in the research domain during the scoping review in Chapter 2 have been developed 

primarily for adults. Applying assessment tools and management strategies designed for 

adults is unsuitable for young people with tinnitus and further compromises their care. It is 

only now through this body of work that this issue has been deeply explored and 

documented. 
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6.2 HOW STAKEHOLDER-INFORMED RESEARCH FACILITATED THE DEVELOPMENT OF A 

CONCEPTUAL FRAMEWORK FOR UNDERSTANDING TINNITUS IN YOUNG PEOPLE 

The use of assessment surveys and tinnitus management strategies developed for adults in 

paediatric populations illustrates that previous research concerning tinnitus in young people 

often draws upon the experience of tinnitus during adulthood. However, this body of 

research took an innovative approach. It applied participatory theory using a three-part 

stakeholder engagement process to explore and understand the experience of tinnitus 

experienced by young people rather than starting from a preconceived standpoint, thereby 

allowing fresh insights to be unveiled.  

Participatory research pertains to forms of research where stakeholders (people affected by 

the condition or situation under investigation) and researchers collaborate through research 

partnerships because it responds to the experiences, opinions and knowledge of the 

participants. Subsequently participatory researchConcept mapping was the methodological 

approach adopted for this series of studies because it responds to the experiences, opinions 

and knowledge of the participants. It is a structured, mixed-methods, participatory research 

methodology that combines qualitative data collection with quantitative analysis to assist 

researchers in understanding and explaining the identified themes, their interrelationships, 

relative importance to one another and the degree of impact as perceived at both group 

and individual levels (Burke et al. 2005).  

Through the concept mapping participatory research, this body of work sought to 

extensively expand the level of knowledge surrounding the experience of tinnitus by young 

people. This approach unveiled key differences in the childhood/adolescence experience of 

tinnitus compared to adulthood, namely: (i) the multisensory, heterogeneous and pervasive 

experience of tinnitus, where the perception of the tinnitus sound is often accompanied by 

emotional and physiological sequelae (Tegg-Quinn et al. 2020), (ii) many of the primary and 

secondary impacts were unlike those described by adults (Tegg-Quinn et al. 2021a), and (iii) 

support is often provided by parents, the focus of care is not restricted to the 

child/adolescent, and indeed there are 2 groups of people for clinicians to consider in this 

model, the young person and their family (Tegg-Quinn et al. 2021a). When a young person 

suffers from tinnitus, it affects not only the young person but also parents and siblings in the 

form of third-party disability, which can have ramifications for their mental health and result 
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in activity limitations. As such, it is important to extend the focus of assessment to 

incorporate the family as a whole and ensure that support be targeted not only at the young 

person but also to other family members (Cohn et al. 2020). From this body of work, a 

conceptual framework describing the experience of chronic tinnitus by young people has 

been produced to inform and guide clinical assessment and management (Figure 6.1). 

Analysis of statements collected during the studies reported in Chapters 3, 4 and 5 

highlights the novel finding that the experience of tinnitus by young people is 

heterogeneous and multifaceted. The findings also elucidated how a young person’s 

experience of tinnitus is shaped by the interactions between the sounds they perceive, their 

interpretation of the sound and the number of accompanying senses involved, the areas of 

their lives affected, as well as their cognitive and emotional development and familial 

support (Tegg-Quinn et al. 2021b, Tegg-Quinn et al. 2021a). These studies also illustrate how 

knowledge and understanding gained from research into tinnitus as experienced by adults, 

has limited applicability to the experience of tinnitus by young people and highlight the 

importance of developing a framework to better understand the experience of tinnitus by 

young people and from which to build evidence-based practice. From such a framework, 

assessment tools and management strategies could be developed, which specifically 

respond to the needs of young people. When clinicians and researchers are able to 

appropriately assess young people with tinnitus, tailor management strategies to the young 

person’s specific areas of distress and needs and are able to evaluate the outcomes of these 

management approaches, we will be able to begin to develop the evidence-based practices 

which are currently lacking. 

Findings of the study presented in Chapter 3 demonstrate how young people often use 

emotive descriptions or sound personifications to describe their tinnitus (Savastano et al. 

2009, Kentish et al. 2000, Tegg-Quinn et al. 2020). These statements also illustrate that 

greater distress is associated with descriptions involving emotional and/or physical 

responses to a tinnitus sound than descriptions of discrete sound perception (Savastano et 

al. 2009, Kentish et al. 2000, Tegg-Quinn et al. 2020).  

The findings presented in Chapters 3 and 5 concur with previous findings that young people 

may have difficulty verbalising and conveying their experiences of tinnitus (Kentish et al. 

2000). In addition, they extended these findings by revealing secondary potentially 
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damaging sequelae that young people can be left to evaluate and process their experiences 

alone. How young people process, evaluate and experience tinnitus will be influenced by 

their cognitive and emotional developmental levels. When left alone to process their 

tinnitus young people may experience feelings of despair and isolation, which may 

contribute to anxiety and depression. Analysis of the data in Chapter 4 identified how the 

impact of tinnitus upon a young person’s life can be diffuse and can vary significantly from 

one young person to another. However, the impacts manifested across 4 principal areas: 1) 

Emotional Wellbeing; 2) Academic Performance; 3) Social/Relational; and 4) 

Auditory/Cognitive Processing. This work supports the work of Shetye and Kennedy (2010) 

as well as the work of Tyler and Smith (2002) and indicates  that  it is important for clinicians 

to apply a child-friendly approach when explaining tinnitus, incorporating the young 

person’s descriptions of their tinnitus, the symptoms they experience and involves 

management strategies that are developmentally appropriate for both the young person 

and their primary carers..  

Of further note in the findings of the study reported in Chapter 4 was the novel 

identification of implications for the wellbeing of other family members and the extent of 

third-party disability for other family members when a young person experiences tinnitus 

(Tegg-Quinn et al. 2021b). While previous studies have explored the impact of tinnitus upon 

spouses (Mancini et al. 2018) and childhood hearing loss on families (Zaidman-Zait et al. 

2016, Dammeyer et al. 2019), the study reported in Chapter 4 was the first to identify and 

explore the presence and nature of third-party disability in the families of young people 

experiencing tinnitus (Tegg-Quinn et al. 2021b, Mancini et al. 2018, Yetiser et al. 2002). This 

study identified that the experience of tinnitus may have implications for the young person 

and their parents’ mental health and wellbeing (Tegg-Quinn et al. 2021b).  

Thus, concept mapping, has highlighted how the experience of tinnitus for young people 

differs from adults in many ways and that the existing clinical approaches to assessment and 

management derived by adults for adults are now questionable. Greater attention needs to 

be paid to approaching both the assessment and management of tinnitus in young people 

from a family-centred standpoint.  

6.3 IMPORTANCE OF ADOPTING A PATIENT- AND FAMILY-CENTRED CARE APPROACH 

TO ASSESSING AND MANAGING TINNITUS IN YOUNG PEOPLE 
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The benefits of FCC and PCC as approaches for paediatric audiology are well documented 

and are congruent with an ALT model for understanding tinnitus (Dunst and Dempsey 2007, 

Pelzang 2010, Grenness et al. 2014). When a PCC framework is adopted, the clinician puts 

their agenda aside, facilitating the patient to make informed decisions about their own 

healthcare (Pelzang 2010, Boisvert et al. 2017, Grenness et al. 2014). Often when assisting 

young people, PCC is provided within the context of FCC, with clinicians having to remain 

mindful of and balancing the needs and wishes of the young person at the centre of their 

care with the needs of the family network from which much of their care and support will 

come (Ekberg et al. 2020).  

From an FCC framework, it is not just the individual with the health condition who is the 

focus of care but rather the family as a whole (Meyer et al. 2019). An FCC approach 

recognises the pivotal role that families play in supporting the affected individual as well the 

third-party disability that family members can incur in association with another individual 

family member’s health concerns (Ekberg et al. 2020). When adopting an FCC approach for 

managing tinnitus experienced by young people, clinicians encourage the young people and 

their families to be active partners in care. They become active partners in identifying areas 

of difficulty and impact as well as being instrumental in tailoring and implementing 

management strategies specific to their young person and family. It is essential that 

clinicians present evidence-based information (Boisvert et al. 2017). 

Central to the concepts of providing either PCC or FCC is that patients and their families are 

equal partners in any decisions regarding their care and that care is based on the current 

level of knowledge (Richards et al. 2013, Grenness et al. 2014). As such, clinicians should 

strive to be cognisant of the evidence supporting the information and recommendations 

that they give. They need to determine not only what information is important but also how 

reliable and relevant it is to their patients (Boisvert et al. 2017). The findings of the study 

reported in Chapter 6 indicate that both adults who had experienced tinnitus as a young 

person and the parents of young people valued the expertise of clinicians (Tegg-Quinn et al. 

2021a). Currently much information regarding tinnitus in young people is drawn from an 

adult-centric stance and   while this situation continues it is difficult for clinicians to provide 

evidence-based information and recommendations for young people. 
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Approaching tinnitus management for young people from an FCC perspective is highly 

appropriate for several reasons. The potential for third-party disability for spouses of people 

with tinnitus has been explored (Mancini et al. 2018) and a family-friendly approach to 

explaining tinnitus for children has been proposed (Tyler and Smith 2002; Coelho and Tyler 

2009; Shetye and Kennedy 2010). However, there is little understanding of the impact of 

paediatric tinnitus on families or how this family-friendly approach can be extended and 

directed to facilitate improved outcomes for both young people with tinnitus and their 

families.  Sass-Lehrer 2004 and Gravel and McCaughey 2004have explored the benefits of 

adopting an FCC approach in paediatric audiology, with improved outcomes for hearing-

impaired children in association with reducing familial stress and improving follow-up in a 

culturally sensitive and collaborative manner (Carlson et al. 2012, Sass-Lehrer 2004).  

The findings of the 3 concept mapping studies clearly endorse the importance of 

approaching tinnitus management for young people from an FCC standpoint. These studies 

were the first to reveal the presence of third-party disability in the families (parents and 

siblings) of young people experiencing tinnitus (Tegg-Quinn et al. 2021b). They also 

highlighted the perceived benefit for the young person when parents and teachers are 

involved in their care (Tegg-Quinn et al. 2021b, Tegg-Quinn et al. 2021a). Participants noted 

that family relationships and dynamics can become strained. They also noted that other 

family members may miss out on events and that parents may experience difficulties in 

advocating for their young person when the young person is unable to attend school, has 

difficulty participating in particular classes, or requires modifications to the class routine or 

environment to facilitate participation (Tegg-Quinn et al. 2021b). Previous studies examining 

the impact of a child’s chronic illness on parents have illustrated that parents of children 

with chronic illnesses experience more stress than parents of children without a chronic 

illness. This increased level of stress can have negative implications for physical and 

psychological wellbeing, they may experience poorer mental health with increased 

incidences of anxiety and depression and may also have negative implications for 

employment (Spencer 2014, Cohen and Coller 2020). The findings of the studies reported in 

Chapters 3, 4 and 5 highlight the importance of extending the focus of care to include the 

wellbeing of parents, screening for parental anxiety and depression and developing 
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interventions and strategies that support parents as well as the young person with tinnitus 

(Tegg-Quinn et al. 2021b, Tegg-Quinn et al. 2021a, Cohn et al. 2020). 

During the studies reported in Chapters 4 and 5, the participants’ statements highlighted 

that parents and primary carers are not only affected by the young person’s experience of 

tinnitus, they are also well positioned to provide reassurance, support and advocacy in 

moments when it is needed most. These findings complement and extend the findings of 

Lee et al. (2018), who described how a parent’s experience of tinnitus can influence their 

help-seeking behaviours for young people with tinnitus. When a parent has experienced 

tinnitus and was troubled by it, they were more inclined to seek assistance for their child 

(Lee and Kim 2018). The findings of the study reported in Chapter 5 illustrate that when 

parents have experienced tinnitus, it influences how they explain it to their children, which 

can in turn influence the young person’s experience of tinnitus (Tegg-Quinn et al. 2021a). 

Participants noted that when support is provided by parents, it is often empowering and 

reassuring for the young person (Tegg-Quinn et al. 2021a). Therefore, it is imperative that 

clinicians recognise that it is not only the young person who is their patient but the family as 

a whole; thus, clinical support must be designed such that assessments and interventions 

target all parties involved, with all parties involved in the decision-making process (Grenness 

et al. 2014, Richards et al. 2013, Ekberg et al. 2020, Meyer et al. 2019).  

However, as mentioned earlier, there can be times when clinicians must delicately balance 

the needs of the young person at the centre of their care with the needs and wishes of their 

family. Assessment and education must be orientated to the young person within the 

context of the family, and this may need to be assessed and addressed sensitively, especially 

as young people become older (Pelzang 2010, Michie et al. 2003). The findings presented in 

Chapters 3 and 5 identified how young people may develop tinnitus in association with 

substance use or may use substances as a method of managing their tinnitus (Tegg-Quinn et 

al. 2020, Tegg-Quinn et al. 2021a, Young et al. 2019). Such examples illustrate the 

importance of ensuring that the needs and wishes of the young person are recognised and 

respected first and foremost but that the care is appropriately positioned (Pelzang 2010, 

Michie et al. 2003). However, assessment must also identify the parents’ experiences, 

concerns and any third-party disability with education and management strategies tailored 

to meet the needs of the young person, their parents, siblings, and teachers. These findings 
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are novel but congruent with an ALT model for tinnitus and addressing them is essential for 

improving both clinical and research decisions concerning the assessment and management 

of young people with tinnitus. Approaching the assessment and management of tinnitus in 

young people from an FCC perspective encourages clinicians and researchers to look at 

developing age and developmentally appropriate assessment and management and regard 

parents as the nexus of care. While clinicians may have greater clinical understanding of 

tinnitus, parents and carers have greater knowledge and understanding of their children and 

how tinnitus impacts them. Parents are present, supporting and advocating for them in a 

manner that is clinically not possible. Approaching tinnitus assessment and management 

from an FCC perspective encourages clinicians and researchers to regard the young person 

and parents/carers as equal and dynamic partners and must provide them with evidence-

based information upon which to base their decisions (Michie et al. 2003, Boisvert et al. 

2017, Richards et al. 2013, Meyer et al. 2019). 

6.4 WHAT IS DONE TO REDUCE THE IMPACT OF CHRONIC TINNITUS UPON THE LIVES 

OF YOUNG PEOPLE? IMPLICATIONS FOR MANAGEMENT 

While there is no cure for tinnitus and evidence is scant for supporting specific 

interventions, the findings of study reported in Chapters 4 and 5 indicate that it is critical 

that care is provided for those young people troubled by tinnitus and their families (Tegg-

Quinn et al. 2021a, Tegg-Quinn et al. 2021b).  

Both the scoping review reported in Chapter 2 and the concept mapping study reported in 

Chapter 5 explored the concept of how tinnitus is managed in children/adolescents. As 

previously noted, the number of young people attending clinical settings seeking assistance 

for their tinnitus is comparatively low relative to the number of adults (Rosing et al. 2016, 

Smith et al. 2020). Prior studies have noted that many clinicians are implementing strategies 

to promote tinnitus habituation in young people (Smith et al. 2020, Kentish et al. 2000). 

Currently, there is a paucity of evidence to support many of the strategies identified, and 

there is little information regarding young people’s perceptions of the strategies devised 

and implemented and their possible benefits.  

The scoping review reported in Chapter 2 identified only three studies where a tinnitus 

management intervention was both implemented and assessed. Three behavioural and 
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three combination (sound therapy and tinnitus counselling) strategies were evaluated and, 

while all reported benefits, there was little evidence to substantiate these findings. 

Conversely, in a scoping review undertaken by Smith et al. (2019), clinicians described 

managing tinnitus in young people through multiple means, including the use hearing aids 

to address associated hearing losses, recommending hearing protection, medical 

management for underlying medical conditions, psychological assistance, narrative therapy 

and tinnitus counselling involving reassurance and/or tinnitus education. While Smith et al. 

(2020) reported the application of many tinnitus management strategies to young people 

they had all been developed for and evaluated within adult populations, there is little 

evidence to support their application in young people. Furthermore, the strategies 

identified may insufficiently address the reciprocal relationship between the experience of 

tinnitus and mental health issues such as anxiety and depression in young people.  

A conceptual framework for understanding tinnitus experienced by young people was 

developed based on the findings of this body of work (Figure 6.1). This model seeks to 

illustrate that the assessment of tinnitus experienced by young people needs to address 

both the perception and impact of tinnitus while being mindful that both the perception 

and impact of tinnitus will influence the other. It also seeks to illustrate that the 

management of tinnitus in young people needs to address both the perception and impact 

of tinnitus and that both the assessment and management of tinnitus in young people 

should come from an FCC standpoint and be based on evidence-based practices. The 

findings of the studies reported in Chapters 3, 4 and 5 contributed to the knowledge base 

from which evidence-based practices can be built and from which clinicians can provide 

family-centred care for young people with tinnitus.  

  



CHAPTER 6. GENERAL DISCUSSION 

PAGE | 135  

 

FIGURE 6.1. CONCEPTUAL FRAMEWORK DESCRIBING TINNITUS IN YOUNG PEOPLE TO INFORM CLINICAL 

MANAGEMENT. DURING CLINICAL MANAGEMENT OF YOUNG PEOPLE EXPERIENCING TINNITUS, CLINICIANS NEED 

TO ASSESS BOTH THE YOUNG PERSON’S PERCEPTION OF THE SOUND AND ITS IMPACT AND THEN DEVELOP 

MANAGEMENT STRATEGIES TARGETING BOTH THE PERCEPTION AND IMPACT OF TINNITUS. THE ASSESSMENT AND 

MANAGEMENT OF TINNITUS IN YOUNG PEOPLE SHOULD OCCUR WITHIN A FAMILY-CENTRED-CARE FRAMEWORK 

AND BE EVIDENCE-BASED. 

 

6.5 CLINICAL IMPLICATIONS  

From the outset, the clinical benefits associated with enhancing the knowledge surrounding 

the experience of tinnitus by young people was a fundamental element of this body of work. 

Clinicians and researchers are unable to develop appropriate assessment and management 

approaches for young people with tinnitus without an improved understanding of what 

tinnitus sounds and feels like to young people, including the aspects of young people’s lives 

that are impacted, and a thorough appreciation of what is done to reduce the impact and 

how beneficial those strategies are.  
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The findings of these studies emphasise the importance of clinicians  routinely asingk young 

people about the experience of tinnitus during hearing assessments. However, it is 

important that clinicians do so in an open and non-leading fashion without limiting and 

potentially alienating examples or descriptions. Clinicians also need to be cognisant and 

open to the myriad of descriptions, personifications and familiar object identifications that 

may arise. Clinicians need to be mindful that the experience of tinnitus is not just the 

simplistic perception of sound and is consistent with the findings of Tyler et al (1992) that 

the perception of tinnitus may arise from a variety of causes. They also need to be cognisant 

that the experience of tinnitus may involve multiple senses, emotions, and physical 

sequelae, which may can be influenced by both the young person’s interpretation of the 

sound they perceive as well as their cognitive and emotional development. Subsequently, 

when assessing tinnitus in young people, clinicians need to be aware that it is not just the 

sound that the young person perceives which needs to be established or the aspects of a 

young person’s life that are impacted such an approach is congruent with an ALT model of 

tinnitus. Clinicians also need to ascertain how the young person perceives and interprets 

both the sound and the impact. As such, assessment is not a simple linear process, and 

management strategies need to target how the young person perceives their tinnitus and 

the impacts as well as addressing areas of impact directly, as there is a reciprocal 

relationship between perception and impact. These management strategies must also be 

tailored to be cognitively and emotionally developmentally appropriate for the young 

person and their family.  

Lewis et al. (2020) highlighted the benefit of involving parents and carers in the care of 

young people with tinnitus. Across this body of work, statements were generated that 

emphasised not only the impact of a young person’s tinnitus upon the family in regards to 

activity limitations but also the needs of parents to have their concerns and worries heard 

and addressed. It also highlighted the benefits of including parents as a nexus of care. When 

assessing tinnitus in young people, clinicians and researchers should consider how the 

young person perceives their tinnitus and how it impacts upon the family as a whole. 

Exploring parents’ beliefs, experiences and concerns regarding tinnitus is essential for 

assisting them to support their child. It is also important to consider including screening 
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tools for parental anxiety and depression and ensuring that tinnitus education and support 

strategies are in place for parents as well as the young person (Cohen and Coller 2020).  
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6.6 GENERAL LIMITATIONS  

Although this body of work benefited from the heterogeneous nature of the participants 

involved in the concept mapping studies and the comprehensive and diverse insights they 

contributed, it is likely that they represented a subset of the population who were more 

troubled by their tinnitus than other young people with tinnitus. It is not uncommon for 

research projects to attract participants where disease burden is greater than in the general 

population. Subsequently, the statements that the participants generated and the insights 

they brought to the studies may have been biased towards a greater degree of distress. 

Concern may also be raised over the decision to seek diversity amongst a small qualitative 

study sample. However, diversity within a concept mapping study design can be highly 

valuable when new insights are sought. Furthermore within each of the three concept 

mapping studies, high degrees of internal consistency was obtained for each of the maps. 

These high degrees of internal consistency suggest that the degree of diversity had no 

adverse impact on the study.  

The studies exploring the lived experience of tinnitus by young people reported in Chapters 

3, 4 and 5 may also have been limited by failing to incorporate a participant group of young 

people currently experiencing tinnitus. A conscious decision was made to seek the insights 

of adults who had experienced tinnitus as a young person for several reasons: 1) the 

research team were concerned that the participant burden associated with concept 

mapping may be too onerous for children; 2) the research team sought to ensure that there 

was no perceived influence on a young person’s experience of tinnitus in association with 

participation in the study; 3) due to adults’ language cognitive, social and emotional 

developmental maturation, it was likely that adult participants would be able to generate 

statements of greater length and detail than young people and, therefore, provide more 

insights; and 4) the decision to include a participant group of adults who had experienced 

tinnitus as a young person was supported by the findings of Smith (2009), who identified 

that adults are able to recall and describe salient autobiographical events from their 

childhood without undue influence from time or later events. This research benefited from 

the rich and detailed reflections and insights of the adults who had experienced tinnitus as a 

young person. 
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A further potential limitation of the concept mapping studies was the decision to combine 

into one patient cohort the insights generated by both the adults who had experienced 

tinnitus as a young person and the insights generated by the adults who as primary carers 

had firsthand experience of the patient experience of tinnitus as a young person into a 

single patient cohort. Optimally the research group would have preferred to analyse the 

insights of both groups independently. However, the sample size of each group was such 

that caution should be used if generalising to the broader population. Despite this, analysis 

of the 2 groups identified good consistency between these 2 groups. Therefore, it was 

acceptable to combine them to create a single  tinnitus group, where adults who had 

experienced tinnitus as a young person and where the primary carers had firsthand 

experience of the patient experience of tinnitus experienced by young people. Their insights 

have been invaluable in informing a conceptual framework describing the lived experience 

of tinnitus experienced by young people. 

It is also possible that the decision to ascribe a degree of impact to all points along the Likert 

scale for the rating task in the study exploring “What aspects of a child of adolescents’ life 

are impacted by tinnitus?” (Chapter 4) may skew or load the data as it conveys the 

assumption that the perception of tinnitus is associated with impact. Upon reflection, it may 

have been better to ascribe a description of no impact to the zero-rating on the scale. It is 

also important to note that some statements included in the study describing ”What 

tinnitus sounds and feels like to children and adolescents who experience it” (Chapter 3) had 

a double-barrelled meaning in that they conveyed both a description of a tinnitus sound and 

an associated symptom or physical impact. The inclusion of such statements was deemed to 

represent a legitimate and valuable insight into how tinnitus both sounds and feels to 

children and adolescents but may have increased the difficulty or complexity associated 

with the grouping and rating activities during that study. The scoping study (Chapter 2) may 

have been limited by the failure to include studies written in a language other than English 

or studies where tinnitus was described as a secondary condition.  

6.7 FURTHER RESEARCH 

Future research should be directed towards the development of consecutive age and 

developmentally appropriate assessment intake and outcome measurement tools for the 

experience of tinnitus experienced by young people. Developing such tools would facilitate 
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the development of evidence-based practices for supporting young people and their 

families. In considering the development of an assessment and outcome tool for tinnitus in 

young people, the assessment tool needs to be sensitive to differentiating changes 

associated with management as opposed to maturation (Juniper 2009, Lane and Garfield 

2005, Hesse and Cicchetti 1982, Lane and Schwartz 1987, Marsh 2005, Borgers et al. 2000, 

Castarlenas et al. 2017). Researchers and clinicians may need to look towards developing a 

series of tools that meet the needs of young people of different ages and developmental 

stages that cater for developments in language and literacy skills, cognitive function, and 

emotional maturation (Cremeens et al. 2006, Castarlenas et al. 2017, Tsze et al. 2013). 

Consideration not only needs to be given to the level of language used in each assessment 

tool but also the number of questions asked, the physical formatting of responses and 

whether the questions are asked verbally or presented visually (Cremeens et al. 2006, Tsze 

et al. 2013, Castarlenas et al. 2017). Formatting such as the vertically aligned three-point 

visual analogue scale (VAS) for younger children and six-point horizontally aligned VAS for 

older children or a more simplified graphic rating scale such as the Wong Baker Pain Faces 

Scale need to be considered (Cremeens et al. 2006). Undertaking the development of a 

series of consecutive assessment tools would ensure continuity in the scope and purpose of 

assessment across the age ranges as well as ensuring consistency of core concepts and 

factors (Meikle et al. 2008, Meikle et al. 2012b, Turk et al. 2006). Such an approach would 

assist the evaluation of interventions not only for specific age ranges but also as a young 

person grows and develops both cognitively and emotionally (Young et al. 2019). Specifying 

the age range for each assessment tool would facilitate the identification of the target 

population and assist researchers in establishing how many core factors and possible items 

for each are suitable for the intended age groups. Once the age groups are defined, the 

most suitable language, instructions, evaluation formats and mode of delivery for each age 

group could be established so as to optimise the responsiveness, reliability, validity and 

interpretability for each assessment tool as well as the series as a whole (Turk et al. 2006, 

Meikle et al. 2012b, Meikle et al. 2008, Tsze et al. 2013, Castarlenas et al. 2017). The 

findings in Chapters 3, 4 and 5 assist in identifying the key domains to be assessed as well as 

contribute to the list of possible test items in preparation for small-scale pilot testing. 

Following an initial small-scale pilot test, the assessment tools’ ease of use, clarity of 
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instructions and wording of questions could be reviewed and revised prior to further pilot 

testing on a larger population before evaluating the psychometric properties and 

generalisability of each proposed assessment tools (Turk et al. 2006). Robust psychometric 

evaluation of any assessment intake and outcome measure for tinnitus in young people may 

be difficult while the number of young people attending clinically for assistance for their 

tinnitus remains low (Baguley et al. 2013). 

It is also recommended that further research be conducted to facilitate and evaluate the 

provision of FCC for young people with tinnitus. Developing tools which assist clinicians to 

provide tinnitus assessment and management using an FCC approach would be highly 

valuable. It would also be beneficial for further research to be directed towards 

understanding the impact of co-morbidities, such as anxiety and depression, in young 

people on the perception and impact associated with tinnitus, and for tools to be developed 

that assist both young people and their families to understand these relationships.  

6.8 CONCLUSIONS AND FINAL COMMENTS 

This thesis presents an innovative conceptual framework for understanding the lived 

experience of tinnitus in young people and contributes to the knowledge and evidence base 

to inform assessment and management of this condition. The conceptual framework can 

serve to inform and guide the clinical assessment and management of tinnitus in young 

people and inform future research. The framework was developed through a scoping review 

and series of 3 concept-mapping studies that drew upon the comprehensive and 

heterogeneous experiences, views and reflections of adults who had experienced tinnitus as 

a young person, primary caregivers of young people with tinnitus, and clinicians who assist 

young people with tinnitus. Participants within these studies highlighted that the experience 

of tinnitus in young people extends beyond the mere perception of sound. Instead, it is a 

heterogeneous and multifaceted experience involving the perception of sound, emotions 

and physiological sequelae. How a young person experiences their tinnitus influences how it 

impacts upon their life and vice versa. Subsequently, in assessing tinnitus in young people, 

clinicians need to be cognisant of this reciprocal relationship. They need to enquire about 

the presence of tinnitus in an open and non-leading fashion being cognisant of the many 

varied descriptions that a young person may use to describe their tinnitus and inquire about 

the possible impact upon a young person’s life across the four domains of: 1) Emotional 
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Wellbeing; 2) Academic Performances; 3) Social/Relational; and 4) Auditory/Cognitive 

Processing. However, it is imperative that clinicians do so using an FCC approach, 

considering how the young person’s experience of tinnitus impacts the lives of other family 

members. This needs to consider the experiences, beliefs and concerns of parents and 

carers pertaining to tinnitus. In approaching the management of tinnitus, clinicians need to 

address not only the young person’s perception of their tinnitus and the areas of impact 

within their lives, but they also need to do so from an FCC perspective. This ensures that the 

young person and their parents and carers are actively involved in identifying, designing, 

and implementing management strategies and that all tinnitus education and counselling is 

delivered in a manner appropriate to both the young person and their parents and carers. 
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APPENDICES 

APPENDIX A: PRM DATA COLLECTION TOOL (CHAPTER 2) 

Name of PRM Paediatric 
studies 
used in 

Statement 
of 
purpose 

Developed 
with 
intention 
to use in 
paediatric 
population 

Original or 
modification 

Number 
of items & 
number 
pertaining 
to tinnitus 

Domains 
of 
tinnitus 

How it is 
administered 

Mode 
of 
delivery 

Units of 
measurement 

Response 
categories 

Readability 
(3 scores) 
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APPENDIX B: INTERVENTION DATA COLLECTION TOOL (CHAPTER 2) 

Paper Type 
of 
study 

Intervention 
outcome 
evaluated by 

No. 
participants 

Age of 
participants 
(mean, SD) 

Intervention Evaluation 
method 

Result 
reported 

NHMRC 
level of 
evidence 
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APPENDIX C: EVALUATION OF PRM ASSESSMENT TOOLS USED TO EVALUATE THE EXPERIENCE OF TINNITUS DURING CHILDHOOD AND 

ADOLESCENCE (CHAPTER 2) 

Survey Number of 
studies 
children/ 
adolescents 

Content 
validity 
children 

Face 
validity 
children 

Construct 
validity 
children 

Criterion 
validity 
children 

Test 
retest 
reliability 
children 

Internal 
consistency 
children 

Inter-
observer 
reliability 
children 

Responsiveness 
children 

Subgroup 
scores 
children 

Cohort 
descriptors 
children 

Feasibility 
children 

Readability Overall 
grading 
children 

Tinnitus and 
Hearing 
Survery 

(Henry et al. 
2015) 

3 X X x x x x x X X X x Fairly easy 

Year 7 

0 

Tinnitus 
Handicap 
Inventory 

(Newman et 
al. 1996) 

8 X X x x x x x X X X X Fairly easy 

Year 5 

0 

Tinnitus 
Severity 
Questionnaire 

(Coles et al. 
1991) 

1 X x x x x x x X X X X Very 
difficult 

Year 10 

0 

Tinnitus 
Functional 
Index 

(Meikel et al. 
2012) 

1 X x x x x x x X X X x Fairly easy 

Year 5 

0 

Tinnitus 
Severity Index 

(Meikel et al. 
1995) 

1 X x x x x x x X X X x Fairly easy 

Year 5 

0 

Tinnitus 
Reaction 
Questionnaire 

(Wilson et al. 
1991) 

1 X x x x x x x X X X x Easy to 
read 

Year 6 

0 

(readability established through Reading Ease and Average of F-K grade level and Dale-Chall readability) 
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APPENDIX D:    TI I  NT ST T M NTS “ H T DO S TINNITUS SOUND  ND F  L LIK  

TO  HILD  N  ND  DOL S  NTS  ITH  H ONI  TINNITUS?” 

1 Like a shell over the ear  

2 Screeching  

3 A sound fog that decreases hearing other sounds while it grows stronger  

4 Water rushing, whooshing, ringing  

5 Really loud and scary when combined with recreational drugs  

6 Distressing ringing  

7 Like screaming and yelling  

8 Shocking  

9 Sensory or language experiences e.g. 'Someone blowing in my ear' or 'train chugging'  

10 Sometimes feels as if it changes from ears to brain with jaw and temple movements  

11 Sound of the stars at night  

12 Louder when it is noisy  

13 Grating sensation in middle of skull  

14 Distracting  

15 Very overwhelming; can focus away from it but it comes back when it is quiet  

16 Feelings of being annoyed and then a bit down and miserable  

17 A continuous ring that is forgotten about after a while  

18 A ringing and whistling sound  

19 Fear of mentioning it to anyone as it was laughed at during initial attempts to discuss with others  

20 Thought that it was strange  

21 Causes a huge amount of distress  

22 Happy sounds e.g. angel noises  

23 High pitched noise for short periods of time  

24 Feels more intrusive in quiet  

25 Ruined self for life  

26 Footsteps  

27 A lady singing  

28 Knowing that hearing things that others don't is bad  

29 Extreme panic  

30 Something going on in head  

31 Vibration in head  

32 Louder in one ear than the other  

33 Like screaming which is scary at night  

34 Always there  

35 Fear due to not knowing what it is  

36 Gets louder with caffeine and alcohol  

37 Stomach churns  

38 Great distress  

39 Out of person's control  

40 High pitched hissing and high/medium tones  

41 Brief humming noises that go into brain; can occur any time but worse in quiet  

42 Enjoyable 'friendly bees'  

43 Difficult to localise (head, left or right ear)  

44 Speech  

45 Tries to match pitch to that of other sounds  
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46 Repetitive animal noises  

47 Upset  

48 Constant and sometimes causes anxiety because it is always there  

49 Whole body affected  

50 Tiring  

51 A high pitched noise that comes on loudly but then fades after a short while  

52 Baffled that no one else hears it  

53 Constant hum that gets louder and softer  

54 Bothered heaps  

55 Loud buzzing that keeps getting louder  

56 Constant high pitch noise with air behind it; a whoosh  

57 All sorts of sensations  

58 Just there in the background  

59 Self-blame  

60 A beating noise  

61 A ringing noise, which starts when classrooms are too noisy  

62 Different because others don't hear it  

63 Wondering why ears ring  

64 Emotional sounds e.g. angry bees  

65 High pitch and ringing  

66 Lots of different noises that come and go suddenly, unable to hear when tinnitus is present  

67 Buzzing  

68 Angry voices; can't hear what is being said but it feels as if someone is angry  

69 Confronting  

70 Mumbling/muttering noises; not distinct words that disagree with person who hears them  

71 As if head would explode  

72 Fluctuating  

73 Set off by other sounds  

74 Scarred  

75 Guilt that tinnitus may have been self-inflicted  

76 Brain fog getting in the way of think of anything else  

77 Always more prominent in quiet.   

78 Feeling it there and knowing nothing can be done about it  

79 Feels as if hearing has 'switched off'  

80 Initially scary; didn't know what it was  

81 Vague and non-specific descriptions  

82 Scary or frightening, the more it is listened to, the scarier or more frightening it becomes  

83 As if ears are blocked  

84 Painful  

85 Not distressed by the sound but distressed by the associated symptoms  

86 Louder after gigs and drums  

87 Motor  

88 Isolated because others don't hear it  

89 Frightening  

90 Pulsatile  

91 Exhausting because it is constantly there  

92 Psychologically painful  

93 Fear permanent damage has been done  

https://conceptsystemsglobal.com/statement_edit.php?project=1662&statement=252761
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94 Some specific sounds are no longer tolerable because they set the tinnitus off  

95 Confusing  

96 Associated with decreased sound tolerances  

97 Distress caused by thinking something is wrong but not being able to talk about it  

98 Various noises; ringing is most common but other noises too e.g. Blowing in ear, buzzing, beeping, 
whooshing, bumping,sea 

 

99 Annoying  

100 Overlay of multiple high pitched tones  

101 High pitched whining or buzzing  

102 Ringing and can temporarily lose hearing in one ear for a short time  
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APPENDIX E: PARTICIPANT STATEMENTS “ H T  S   TS OF  HILD  N  ND 

 DOL S  NTS’ LIV S     IM   T D  Y  H ONI  TINNITUS?” 

1 Confidence and wellbeing; if unaware of what the sounds are, can create a fear of ‘what's wrong’ 
and it can be difficult to vocalise this 

2 Focus and sense of wellbeing; may feel annoyed, down and miserable and develop a headache 
when tinnitus flares up in response to classroom noise 

3 Emotional disturbance; instils fear 

4 Wanting to join in anything 

5 Becoming socially withdrawn as avoid noisy places or become hypervigilant about noise, 
depending on which situations exacerbate their tinnitus 

6 Relationship with school; if kept awake at night because of tinnitus, days from school may be 
missed due to tiredness, if the school raises concerns the child may become more stressed 

7 Sleep because when waking up in the middle of the night, the tinnitus is all that can be heard 

8 Ability to study 

9 General happiness 

10 Give up studying because of difficulty concentrating 

11 Concentration during exams 

12 Schooling 

13 Socialising: go out less because of discomfort associated with loud noise 

14 Concentration during quiet work at school and on homework 

15 Physical reaction times are slower 

16 Physical activity 

17 Sense of self; some can feel that tinnitus is almost an extra part of them, for example – Jessica 
(with tinnitus) in a similar way to someone describing Jessica (the vegetarian). This can make it 
hard for them to manage the tinnitus 

18 Worrying about which soft sounds may not be heard because of the tinnitus 

19 Exacerbates mental health issues; if having a breakdown the noise just exacerbates it 

20 One can be very distractible 

21 Difficulty in dinner hall at school; it is too noisy, so can't sit with friends 

22 Becoming aware of singular existence in the world. It can be a good thing, but sometimes it is too 
much for a young person 

23 Can feel quite isolated if they think that they are the only one who experiences tinnitus among 
their peers 

24 Difficulty in echoey classes such as PE and art 

25 Inability to talk to friends about tinnitus: fear of being laughed at 

26 Hearing; the noise is distracting; can't hear when the noise is there i.e. in the classroom 

27 Speech because it takes a while to process 

28 Negatively affecting ability to enjoy music 

29 Trouble understanding 

30 Lots of things 

31 Hearing when tinnitus is present 

32 Complicates already altered movements when child has a disability 

33 Sense of fear; weird fear of the tinnitus but don't know enough about it 

34 Lying awake at night; the tinnitus just rings and rings and rings to the point that it is frightening 

35 Might not be enough to effect life, but it can be hard to know because you never know what 
young people are thinking 

36 Interferes with hearing tests 

37 Presents distractions 

38 Attention 
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39 Worry about triggering the tinnitus is overwhelming 

40 Difficulty in very quiet environments 

41 Negatively impacting upon friendships 

42 Sleep, as the tinnitus is associated with nightmares and scary thoughts 

43 Tinnitus affects anxiety, anxiety makes tinnitus louder. Anxiety and tinnitus go hand in hand 

44 Adversely affects eating 

45 Behaviour; become less vocal 

46 Mental health -know that something is different and wrong or weird but can't say what is wrong 

47 Can't do the same things as friends 

48 Early life not tremendously affected because when younger may not know that the ringing is not 
normal 

49 Worrying that the tinnitus sound will have the same impact for the rest of their life and that 
nothing can be done about it 

50 Stop being able to do the things that one wants to do 

51 Scared at night about what can't be heard, not worried about the tinnitus but scared about what 
it is covering; lying awake at night listening for the monster under the bed 

52 Causes confusion 

53 Mood – may not know how to deal with frustration/annoyance 

54 Wanting to be with peers 

55 Breakdown in family relationships if unable to confide in parents about what may have triggered 
the tinnitus 

56 Falling off to sleep is difficult 

57 Academic performance 

58 Sleep, lying awake at night listening to the tinnitus 

59 Negatively affecting exam performance 

60 Coping; ability to cope is compromised 

61 Conversations; one on one conversation is ok but conversations in groups are harder 

62 Lesson transitions at school become difficult to follow due to distractions from tinnitus 

63 Conversations; struggle to pick up certain sounds out of the environment; seemingly not able to 
hear 

64 Sense of belonging; feeling isolated, different from friends 

65 Struggling to get to sleep; a lack of sleep can impair ability to function well 

66 Labelled day dreamer, or getting in trouble because of not listening to the teacher, because they 
are listening to the tinnitus because it changes 

67 Clear lucid awareness of the mortality and permanent deterioration of the body 

68 Become less social 

69 Stress; worry that something worse might happen 

70 Increases stress 

71 Difficulty listening to others, because instead of listening to what is happening, they listen to 
when the tinnitus changes. The focus is inwards rather than outwards 

72 Deep-rooted fear that at anytime, in the unpredictable universe, the tinnitus condition can 
actually get worse 

73 Discomfort especially while relaxing 

74 Once stable it rarely impacts upon day to day life 

75 Listening in the classroom; children either miss what is being said or become more tired from the 
strain of listening over the tinnitus 

76 At the time one may think that it does not have much effect, but later when thinking back one 
may realise that it has a lot of effect 

77 May lead to substance abuse 

78 Safety; can't cross the road 

79 Losing concentration trying to keep up 
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80 Blocks the hearing in one ear; it is very distracting and distressing 

81 Children can be on guard and alert all the time 

82 Academic performance associated with the anxiety due to the possibility of the tinnitus occurring 
in school and stopping them hearing 

83 Ability to play a musical instrument 

84 Tinnitus can cause anxiety and depression 

85 Control of emotions; much more emotional 

86 Breakdown in relationships at home if some family members do not understand chronic tinnitus 

87 Nights; lying in bed full of anxiety 

88 Affects mood; contributes to depression 

89 Negatively impacting upon relationships with parents and siblings 

90 Ability to concentrate at school 

91 Concentration because of the noises 

92 The quiet times are not so quiet 

93 Worry about the noises in ears: 'Why?', 'What does it mean?’ 

94 Emotions and tolerance, become more of a struggle 

95 Concentration; can't concentrate when it is quiet or noisy 

96 Hearing soft sounds is difficult because of the tinnitus 

97 Health 

98 Thinking that something is seriously wrong 

99 Sleep; tinnitus is annoying when trying to sleep 

100 When classroom is noisy, find it hard to focus, then buzzing noise begins, then become annoyed 
when can't continue work, then have tinnitus and a headache, can feel down and miserable 

101 Adding to the stress of trying to listen in class 

102 Anxiety before loud events that children usually go to such as music concerts and parties etc. 

103 Nervousness 

104 May shut down, even withdraw from the family 

105 Slower to react, because hearing isn't great there is a need to catch up 

106 Attention; distracting during class, making it hard to hear and follow lessons 

107 Anxiety; definitely increases anxiety 

108 Thought processes 

109 Mood; becoming more irritable and snappy when tinnitus is present 

110 Slower to react when others talk 

111 Ability to focus 

113 Can't attend events with friends because sounds are too much 

114 Can't go to parties, family gatherings etc. as it gets too noisy and sets off the tinnitus 

115 Sleep but could be associated with anxiety or middle ear discomfort 

116 Impacts on family events 

117 It is harder to dismiss when tired, stressed or moody 

118 Need to see people's faces 
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APPENDIX F: PARTICIPANT STATEMENTS “ H T IS DON  TO   DU   TH  IM   T OF 

TINNITUS ON  HILD  N  ND  DOL S  NTS’ LIV S?” 

1 Counselling with family as to why tinnitus has become a problem 

2 Children may make extra noise to cover their tinnitus 

3 Encourage parents to stop asking their child about the tinnitus to reduce drawing attention to it 

4 Learn what triggers the child's tinnitus and discuss the triggers 

5 Challenge the stereotype that tinnitus is only experienced by old men with hearing loss 

6 Undertake speech overload testing 

7 Audiologists/clinicians are able to confidently discuss tinnitus and explain it to children and 
families 

8 Try to face Tinnitus in pure silence. Recurrent activities like reading literature, painting, 
yoga(activities that require a low amount of noise), can actually transform Tinnitus into something 
as usual as silence itself. The body perceives change 

9 Train audiologists/clinicians to ask about tinnitus during hearing tests 

10 Encourage child to become aware that there are times when the tinnitus is not there so that they 
learn to become less aware of it 

11 Learn not to think about it. (child learns on their own) 

12 Children reporting it to their parents 

13 Talk about it when it is really unbearable 

14 Use an FM radio band and not white noise for masking the tinnitus noise 

15 Schools provide support and understanding of the condition and the child's requirements 

16 Teach children how not to think about the tinnitus. (Learning to control it without other people 
noticing) 

17 Parents seek help on behalf of the child 

18 Involve a paediatrician in the child's care 

19 Educate children about tinnitus 

20 Nothing, nothing special 

21 Play computer games to keep mind off tinnitus 

22 Sound enrichment. (have noise or music on in the background) 

23 Work out what meaning has been associated with the sound 

24 Children with tinnitus need classes that are ordered – they are easier for them to follow 

25 Assist child to manage their stress levels 

26 Inquire as to whether there is a school counsellor who may be helpful 

27 Reduce fear 

28 Attend tinnitus support days 

29 Provide children who have tinnitus with lots of encouragement and hope 

30 Sleep with a calming sensory LED light projector on 

31 Holistic approach to addressing situations where tinnitus is a problem so that the child is 
supported across all environments 

32 Provoke/inspire patient organisations to take an interest in the area 

33 Put music on at night 

34 A child may chose not to take prescribed medications. (e.g. sleeping tablets) 

35 Go to the doctor 

36 Teach children relaxation techniques 

37 Assist children learn that they are safe 

38 Know that there is no quick fix available 

39 Provide child-friendly explanations of tinnitus supported with literature about tinnitus aimed 
specifically for children at various stages to remove fear 

40 Address ear, nose and throat issues 
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41 Using other test results to identify when to ask a child about tinnitus. When this occurs it is often 
the first time that a child reports that they have noises and the first time that their parents 
become aware 

42 Undertake tests to determine what it means 

43 Improve sleep through the use of a bedside environmental sound generator 

44 Refer children with tinnitus to an Ear, Nose and Throat specialist to exclude possible underlying 
medical conditions 

45 Learn to distinguish the tinnitus from other sounds 

46 Provoke/inspire clinicians to take an interest in the area 

47 Children just deal with it 

48 Carry ear plugs and headphones and use some tracks (with ambient noises) to disguise and reduce 
awareness of Tinnitus, during peaks 

49 Improve access to hearing tests 

50 Find people (clinicians) that the child and parent can trust 

51 Children can develop their own safe space 

52 Validate the child's distress 

53 A child may be prescribed medications. (e.g. sleeping tablets, tranquilisers, aspirin) 

54 Reading existentialist literature may improve perception of body condition. Camus, Sartre, 
Beauvoir 

55 Other family members who experience tinnitus can normalise the experience of tinnitus, provide 
support and lessen fear 

56 Hearing tests to confirm normal peripheral hearing and provide hearing aids as soon as possible if 
needed 

57 Parents may give their children an explanation about the cause of the tinnitus, it may or may not 
be accurate 

58 Inform children that taking recreational drugs can make tinnitus worse 

59 Wear white noise generators 

60 Listen to the child – explore impact on daily life and how they feel – how they manage tinnitus 
currently – what helps 

61 Provide adult acceptance so that the child knows that someone else understands – they will talk 
more about it 

62 Learn to just ignore it 

63 Provide an alternative way of thinking about the noise e.g. "the noise of the stars at night" 

64 Refer child to psychologist to address anxiety 

65 Children manage their tinnitus on their own 

66 Many children just put up with it 

67 Find the correct cause of the tinnitus 

68 Children may put their fingers in their ears 

69 Remove visual stimulation and screen time before bed 

70 Turn the negative experience of tinnitus into a positive, the child can become an advocate for 
paediatric tinnitus. (Empowerment) 

71 Identify if other problems are present also e.g. hyperacusis (where sounds feel uncomfortably 
loud) or misophonia (where some sounds spark a strong emotional response) 

72 Learn how not to listen to it. (Child learns of their own) 

73 Provide children and parents with reasons why tinnitus may be experienced (health, medications, 
stress, changes in diet, ear wax accumulation and exposure to loud noise etc). 

74 Understand the child's needs 

75 Give hope that there will be better treatments in the future 

76 Monitor children's hearing levels when there has been a history of noise exposure 

77 Provide tolerance for activities that a child may not be able to take part in because of their 
tinnitus 

78 What is done depends on how responsive the doctor is – how ready they are to believe the child 
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79 Remain positive give cautiously optimistic prognosis and don't use terms like permanent 

80 Educate about hearing, the effects of noise exposure and the importance of hearing protection 

81 Normalise the experience of tinnitus for the child and parents 

82 Children use a combination of self-regulation and avoiding tinnitus triggers. 

83 Provide support, support, support 

84 Reassure the child 

85 Teachers allow the child to leave class when they become overwhelmed 

86 Avoid silence. 

87 Raise awareness of condition with teachers 

88 Practical steps to minimise perceptions of tinnitus 

89 Have management plans developed in collaboration with the child that involve strategies for 
various situations e.g. in class or at home. Start with what they already notice is helpful, build 
confidence in how they can move attention away from tinnitus 

90 Identify with characters in popular media with tinnitus. (e.g. Lead character of a recent movie who 
developed tinnitus after a car accident) 

91 Treat co-incident hyperacusis 

92 Use clinic supports to relay information to children and parents 

93 Regularly try to decrease the awareness of Tinnitus by exposing the child/adolescent to various 
typical ambient noises. Such as water falling, rain, crickets... The stress levels will come down and 
the noise will be disguised 

94 Assist and educate parents 

95 School allows children with tinnitus to take exams at a different time or in a different environment 

96 Find other children with tinnitus to talk with or write to. (So that they realise that they are not the 
only child with tinnitus) 

97 Address parents' concerns and fears 

98 Educate and inform teachers about tinnitus and the child's needs, explain that it is "real" and 
educate them on how they can support the child during class and exam times 

99 Teach children the skills to manage their tinnitus 

100 Raise awareness of condition with caregivers 

101 A child may be hospitalised 

102 Reducing the impact of tinnitus can be an unconscious process for many children. 

 




