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Abstract 

tǳǊǇƻǎŜΥ ¢ƻ ŘŜǾŜƭƻǇ ŀ ǳǎŜǊ ƛƴǘŜǊŦŀŎŜ ǿƛǘƘ ŜƳōŜŘŘŜŘ ŎƭƛƴƛŎŀƭ ŘŜŎƛǎƛƻƴ ǎǳǇǇƻǊǘ ǎƻŦǘǿŀǊŜ 

ŦƻǊ ŘŜǘŜŎǘƛƴƎ ǎŜƭŦ ƻǊ ǇǊƻȄȅ ǊŜǇƻǊǘǎ ƻŦ ƭƛŦŜǘƛƳŜ ŜȄǇƻǎǳǊŜ ǘƻ ¢.L ǿƛǘƘ ǇŀǘƛŜƴǘǎ ǊŜŎŜƛǾƛƴƎ 

ŎƻƳƳǳƴƛǘȅ ŘǊǳƎ ŀƴŘ ŀƭŎƻƘƻƭ ǘǊŜŀǘƳŜƴǘΦ  

aŜǘƘƻŘΥ IǳƳŀƴ ŎŜƴǘǊŜŘ ŘŜǎƛƎƴ ǎǘŀƴŘŀǊŘ ǿŀǎ ŀŘƻǇǘŜŘ ƛƴ ǘƘŜ ŀŘŀǇǘŀǘƛƻƴ ƻŦ ǘƘŜ hƘƛƻ 

{ǘŀǘŜ ¦ƴƛǾŜǊǎƛǘȅ ¢ǊŀǳƳŀǘƛŎ .Ǌŀƛƴ LƴƧǳǊȅ LŘŜƴǘƛŦƛŎŀǘƛƻƴ aŜǘƘƻŘΦ ! ǇǊƻǘƻǘȅǇŜ ƘŜŀŘ ƛƴƧǳǊȅ 

ǎǳǊǾŜȅ ǳǎŜǊ ƛƴǘŜǊŦŀŎŜ ǿŀǎ ŘŜǾŜƭƻǇŜŘ ŦƻƭƭƻǿƛƴƎ ǳǎŀōƛƭƛǘȅ ŘŜǎƛƎƴ ƎǳƛŘŜƭƛƴŜǎ ǿƛǘƘ 

ǎǘŀƪŜƘƻƭŘŜǊ ƛƴǾƻƭǾŜƳŜƴǘΦ ¢ƘŜ ƛƴƛǘƛŀƭ ƛƴǎǘǊǳƳŜƴǘ ŘŜǎƛƎƴ ǳƴŘŜǊǿŜƴǘ ŦƻǊƳŀǘƛǾŜ ǳǎŀōƛƭƛǘȅ 

ŜǾŀƭǳŀǘƛƻƴ ǳǎƛƴƎ ŎƻƎƴƛǘƛǾŜ ǿŀƭƪǘƘǊƻǳƎƘ ǿƛǘƘ ŀ ŎƻƴŎǳǊǊŜƴǘ ŜƳōŜŘŘŜŘ ƳƛȄŜŘ ƳŜǘƘƻŘǎ 

ŘŜǎƛƎƴΦ CƻǳǊ ǇŀǘƛŜƴǘǎ ŀƴŘ ŦƻǳǊ ǎǘŀŦŦ ŦǊƻƳ ŀ ŎƻƳƳǳƴƛǘȅ ŘǊǳƎ ŀƴŘ ŀƭŎƻƘƻƭ ǘǊŜŀǘƳŜƴǘ 

ǎŜǊǾƛŎŜ ǿŜǊŜ ǇǳǊǇƻǎƛǾŜƭȅ ǊŜŎǊǳƛǘŜŘ ŦƻǊ ǳǎŀōƛƭƛǘȅ ǘŜǎǘƛƴƎΦ  

wŜǎǳƭǘǎΥ A thematic analysis was conducted and three themes were identified; user 

interface problems and improvements, living with TBI, and high tech or low tech 

healthcare. The theme user interface problems and improvements was quantified 

using problem discovery analysis to prioritise the five pre-defined user interface 

categories; navigation, content, page layout, terminology, data entry and technology 

for redesign (Rubin, 1996). tŀǘƛŜƴǘǎΩ ƘƛƎƘŜǎǘ ǊŜŘŜǎƛƎƴ ǇǊƛƻǊƛǘȅ ǿŀǎ ƴŀǾƛƎŀǘƛƻƴ ŀƴŘ ŦƻǊ 

staff it was data entry and technology.  

Design recommendations: The prototype head injury survey application had ten user 

interface design recommendations. The next design iteration will be sensitive to 

neurological deficits, limited IT skills and low reading ability. Several implications for 

practice in conducting TBI screening were identified. Staff should retain control over 

the administration of the head injury survey application as the recollection of past 

traumatic events was distressing for patients. Family and friends should be involved in 

TBI screening to help differentiate any changes in neurological functioning post head 

injury. Administration of the instrument should be restricted. Preferred delivery 

method was clinical interview using mobile computer technology. Electronic 

healthcare records could provide prompts to conduct TBI screening if associated 

clinical markers for head trauma have been detected.  



 
 

iv 
 

Abbreviations 

ACRM ς !ƳŜǊƛŎŀƴ /ƻƴƎǊŜǎǎ ƻŦ wŜƘŀōƛƭƛǘŀǘƛƻƴ aŜŘƛŎƛƴŜ 

API ς !ǇǇƭƛŎŀǘƛƻƴ ǇǊƻƎǊŀƳƳƛƴƎ ƛƴǘŜǊŦŀŎŜ 

.L{L ς .Ǌŀƛƴ LƴƧǳǊȅ {ŎǊŜŜƴƛƴƎ LƴŘŜȄ  

.L{C ς .Ǌŀƛƴ LƴƧǳǊȅ {ŎǊŜŜƴƛƴƎ CƻǊƳ 

.L{v ς .Ǌŀƛƴ LƴƧǳǊȅ {ŎǊŜŜƴƛƴƎ vǳŜǎǘƛƻƴƴŀƛǊŜ 

.¢{ ς .ǊƛŜŦ ¢.L {ŎǊŜŜƴƛƴƎ 

/5/ ς /ŜƴǘǊŜǎ ŦƻǊ 5ƛǎŜŀǎŜ /ƻƴǘǊƻƭ ŀƴŘ tǊŜǾŜƴǘƛƻƴ 

CDSS ς Clinical decision support software 

/¢ ς /ƻƳǇǳǘŜŘ ǘƻƳƻƎǊŀǇƘȅ  

5¢L ς 5ƛŦŦǳǎƛƻƴ ǘŜƴǎƻǊ ƛƳŀƎƛƴƎ 

9/ ς 9ǳǊƻǇŜŀƴ /ƻƳƳƛǎǎƛƻƴ  

D/{ ς DƭŀǎƎƻǿ /ƻƳŀ {ŎŀƭŜ 

Iw{! ς IŜŀƭǘƘ wŜǎƻǳǊŎŜǎ ŀƴŘ {ŜǊǾƛŎŜǎ !ŘƳƛƴƛǎǘǊŀǘƛƻƴ 

LIL{L ς Lƻǿŀ IŜŀŘ LƴƧǳǊȅ {ŎǊŜŜƴƛƴƎ LƴǎǘǊǳƳŜƴǘ 

L{h ς LƴǘŜǊƴŀǘƛƻƴŀƭ hǊƎŀƴƛȊŀǘƛƻƴ ŦƻǊ {ǘŀƴŘŀǊŘƛȊŀǘƛƻƴ 

aIw! π aŜŘƛŎƛƴŜǎ ŀƴŘ IŜŀƭǘƘŎŀǊŜ ǇǊƻŘǳŎǘǎ wŜƎǳƭŀǘƻǊȅ !ƎŜƴŎȅ 

bL/9 ς bŀǘƛƻƴŀƭ LƴǎǘƛǘǳǘŜ ŦƻǊ IŜŀƭǘƘ ŀƴŘ /ŀǊŜ 9ȄŎŜƭƭŜƴŎŜ 

bI{ ς bŀǘƛƻƴŀƭ IŜŀƭǘƘ {ŜǊǾƛŎŜ 

bLIw ς bŀǘƛƻƴŀƭ LƴǎǘƛǘǳǘŜ ŦƻǊ IŜŀƭǘƘŎŀǊŜ wŜǎŜŀǊŎƘ 

h{¦ ¢.LπL5 ς hƘƛƻ {ǘŀǘŜ ¦ƴƛǾŜǊǎƛǘȅ ¢ǊŀǳƳŀǘƛŎ .Ǌŀƛƴ LƴƧǳǊȅ LŘŜƴǘƛŦƛŎŀǘƛƻƴ aŜǘƘƻŘ 

t/ ς tŜǊǎƻƴŀƭ ŎƻƳǇǳǘŜǊ 

t9¢ ς tƻǎƛǘǊƻƴ emission tomography 

ttL ς tŀǘƛŜƴǘ ŀƴŘ ǇǳōƭƛŎ ƛƴǾƻƭǾŜƳŜƴǘ  

{¢55¢ ς {ŎǊŜŜƴƛƴƎ ¢ƻƻƭ ŦƻǊ 5ǳŀƭ 5ƛŀƎƴƻǎƛǎ ŀƴŘ ¢.L 

¢/ ς ¢ŀōƭŜǘ ŎƻƳǇǳǘŜǊ 

¢.L ς ¢ǊŀǳƳŀǘƛŎ ōǊŀƛƴ ƛƴƧǳǊȅ 

¢ht ς ¢ǊŜŀǘƳŜƴǘ ƻǳǘŎƻƳŜ ǇǊƻŦƛƭŜ 

¢{¢{ ς ¢.L {ŎǊŜŜƴƛƴƎ ¢ƛǇ {ƘŜŜǘ 

¦9a ς ¦ǎŀōƛƭƛǘȅ ŜǾŀƭǳŀǘƛƻƴ ƳŜǘƘƻŘǎ 

²Ih ς ²ƻǊƭŘ Health Organisation 

 



 
 

v 
 

Table of Contents 

Statement of authorship ................................................................................................................ ii 

Dedications .................................................................................................................................... ii 

Abstract ......................................................................................................................................... iii 

Abbreviations ................................................................................................................................ iv 

Acknowledgements ....................................................................................................................... 1 

1.0 Introduction ............................................................................................................................ 2 

1.1 Aim ...................................................................................................................................... 2 

1.2 Objectives............................................................................................................................ 2 

1.3 Medical device standalone software regulation in Europe ................................................ 3 

1.3.1 Navigating the regulation ............................................................................................ 3 

1.3.2 Definitions .................................................................................................................... 4 

1.3.3 Classification ................................................................................................................ 5 

1.3.4 Conformity assessment route for CE marking ............................................................. 6 

1.4 Human centred design and evaluation ............................................................................... 6 

1.4.1 Context of use .............................................................................................................. 7 

1.4.2 Specify the patients and staff requirements................................................................ 7 

1.4.3 Produce design solutions ............................................................................................. 8 

1.4.4 Evaluate designs ........................................................................................................... 9 

2.0 Background ....................................................................................................................... 10 

2.1 What is traumatic brain injury? ........................................................................................ 10 

2.2 The biomechanics of traumatic brain injury ..................................................................... 10 

2.3 Traumatic brain injury classification ................................................................................. 12 

2.4 Traumatic brain injury prevalence in patients receiving drug and alcohol treatment ..... 13 

2.5 Rationale for traumatic brain injury screening in substance use treatment .................... 14 

2.6 Healthcare technology ...................................................................................................... 15 

2.7 Traumatic brain injury screening methods ....................................................................... 16 

2.8 Conclusion ......................................................................................................................... 18 

3.0 Needs assessment ............................................................................................................. 19 

3.1 Scoping review purpose .................................................................................................... 19 

3.2 Developing the search strategy ........................................................................................ 19 

3.3 Selecting the studies ......................................................................................................... 20 

3.4 Collating, summarizing and reporting the findings ........................................................... 22 

3.4.1 Brief ............................................................................................................................ 22 

3.4.2 Non-invasive............................................................................................................... 23 

3.4.3 Self-completing and mitigate the need for a trained professional ............................ 23 



 
 

vi 
 

3.4.4 Accessible to a range of different service providers .................................................. 23 

3.4.5 Portable and can be used in the community ............................................................. 24 

3.4.6 Not dependent on reading ability .............................................................................. 24 

3.5 TBI screening implications for practice in community drug and alcohol treatment ........ 24 

3.6 Competitive analysis ......................................................................................................... 25 

3.7 Conclusion ......................................................................................................................... 26 

4.0 Methodology ..................................................................................................................... 27 

4.1 Introduction ...................................................................................................................... 27 

4.2 Research methodologies ................................................................................................... 27 

4.2.1 Quantitative ............................................................................................................... 27 

4.2.2 Qualitative .................................................................................................................. 28 

4.2.3 Mixed methods .......................................................................................................... 28 

4.3 Theoretical orientation ..................................................................................................... 29 

4.3.1 Concurrent design ...................................................................................................... 31 

4.3.2 Concurrent triangulation ........................................................................................... 31 

4.3.3 Concurrent embedded ............................................................................................... 31 

4.3.4 Concurrent transformative ........................................................................................ 32 

4.4 Phase one: Understanding and specifying context of use with literature review and 

synthesis.................................................................................................................................. 32 

4.4.1 Systematic review ...................................................................................................... 32 

4.4.2 Qualitative review ...................................................................................................... 33 

4.4.3 Mixed methods review .............................................................................................. 34 

4.4.4 Scoping review ........................................................................................................... 34 

4.5 Phase two: Specifying patient and staff requirements through stakeholder involvement

 ................................................................................................................................................ 35 

4.6 Phase three: Produce design solutions with usability research methods ........................ 37 

4.6.1 Qualitative usability methods .................................................................................... 37 

4.6.2 Quantitative usability methods ................................................................................. 40 

4.7 Sampling ............................................................................................................................ 40 

4.8 Phase four: Evaluate design solutions through data analysis ........................................... 42 

4.8.1 Qualitative analysis method ...................................................................................... 42 

4.8.2 Quantitative analysis method .................................................................................... 45 

4.9 Ethics ................................................................................................................................. 46 

4.9.1 Autonomy .................................................................................................................. 46 

4.9.2 Beneficence ................................................................................................................ 47 

4.9.3 Justice ......................................................................................................................... 48 

4.9.4 Ethics in mixed methods research ............................................................................. 49 



 
 

vii 
 

4.10 Reflexivity ........................................................................................................................ 50 

4.11 Conclusion ....................................................................................................................... 51 

5.0 Method ............................................................................................................................. 53 

5.1 Introduction ...................................................................................................................... 53 

5.2 Human centred design and evaluation in health application development .................... 53 

5.3 Phase 1: Context of use..................................................................................................... 54 

5.3.1 Patient and staff stakeholder expert reference groups ............................................. 54 

5.4 Phase 2: Specify the patient and staff requirements ........................................................ 55 

5.5 Phase 3: Produce design solutions .................................................................................... 56 

5.5.1 Technical expert ......................................................................................................... 56 

5.5.2 Clinical decision support software ............................................................................. 57 

5.5.3 Operating system and cyber security ........................................................................ 58 

5.6 Phase 4: Evaluate designs ................................................................................................. 61 

5.6.1 Calculating sample size .............................................................................................. 62 

5.6.2 Patient formative usability recruitment .................................................................... 62 

5.6.3 Staff formative usability recruitment......................................................................... 63 

5.6.4 Patient Inclusion Criteria ............................................................................................ 63 

5.6.5 Patient exclusion criteria ........................................................................................... 63 

5.6.6 Staff inclusion criteria ................................................................................................ 64 

5.6.7 Qualitative ς cognitive walkthrough .......................................................................... 64 

5.6.8 Quantitative ς problem discovery ............................................................................. 65 

5.7 Usability test environment................................................................................................ 65 

5.8 Qualitative - thematic analysis .......................................................................................... 66 

5.9 Quantitative ς descriptive statistics .................................................................................. 67 

5.10 Ethics ............................................................................................................................... 68 

5.10.1 Participant consent .................................................................................................. 68 

5.10.2 Data handling and record keeping ........................................................................... 69 

5.10.3 Distress strategy ....................................................................................................... 70 

5.10.4 Reporting and responding to distress ...................................................................... 70 

6.0 Results ............................................................................................................................... 72 

6.1 Introduction ...................................................................................................................... 72 

6.2 Participants ....................................................................................................................... 72 

6.3 Stakeholder user interface design recommendations ...................................................... 74 

6.4 Qualitative themes ............................................................................................................ 74 

6.5 Theme one: User interface problems and improvements ................................................ 75 

6.5.1 Navigation .................................................................................................................. 75 

6.5.2 Data entry and technology......................................................................................... 77 



 
 

viii 
 

6.5.3 Content ...................................................................................................................... 79 

6.5.4 Page Layout ................................................................................................................ 84 

6.5.5 Terminology ............................................................................................................... 85 

6.6 Theme Two: Living with TBI .............................................................................................. 86 

6.6.1 Trauma ....................................................................................................................... 87 

6.6.2 Coping strategies ........................................................................................................ 88 

6.6.3 Context ....................................................................................................................... 89 

6.7 Theme Three: High tech or low tech healthcare .............................................................. 89 

6.7.1 To screen or not to screen ......................................................................................... 90 

6.7.2 Managing rapport ...................................................................................................... 90 

6.8 Quantitative - problem discovery ..................................................................................... 91 

6.9 Conclusion ......................................................................................................................... 93 

7.0 Discussion .......................................................................................................................... 95 

7.1 Introduction ...................................................................................................................... 95 

7.2 Description of mixed methods formative usability findings for patients and staff .......... 95 

7.3 User interface redesign priorities ..................................................................................... 97 

7.3.1 Priority one: Navigation ............................................................................................. 97 

7.3.2 Priority two: Data entry and technology ................................................................... 97 

7.3.3 Priority three: Content ............................................................................................... 99 

7.3.4 Priority four: Terminology ........................................................................................ 100 

7.3.5 Priority five: Page layout .......................................................................................... 100 

7.3.6 User interface redesign summary ............................................................................ 101 

7.4 TBI screening in community drug and alcohol services .................................................. 101 

7.4.1 Mental Health .......................................................................................................... 101 

7.4.3 Violent assault .......................................................................................................... 102 

7.4.4 Armed forces ............................................................................................................ 103 

7.4.5 Administering the head injury survey application ................................................... 103 

7.4.6 Low educational attainment and user interface design .......................................... 104 

7.4.7 TBI screening summary ............................................................................................ 104 

7.5 Application programming interface implications for development ............................... 105 

7.6 Strengths and limitations of usability research in community drug and alcohol treatment.

 .............................................................................................................................................. 106 

7.7 Implications for policy, practice and regulation ............................................................. 107 

7.8 Conclusion ....................................................................................................................... 109 

8.0 Conclusion ....................................................................................................................... 110 

8.1 Summary ......................................................................................................................... 110 

8.2 Recommendations .......................................................................................................... 112 



 
 

ix 
 

8.2.1 User interface improvements .................................................................................. 112 

8.2.2 Implications for practice in TBI screening ................................................................ 113 

8.2.3 Future research recommendations ......................................................................... 113 

9.0 References ...................................................................................................................... 115 

APPENDICES .............................................................................................................................. 130 

Appendix A ς Classification criteria Annex IX of Directive 93/42/EEC ...................................... 130 

Appendix B ς Search strategy ................................................................................................... 135 

Appendix C ς Sifting Table 1 ..................................................................................................... 137 

Appendix D ς Sifting Table 2 ..................................................................................................... 138 

Appendix E ς TBI case finder repository table .......................................................................... 140 

Appendix F ς Sifting Table 3 ...................................................................................................... 142 

Appendix G ς Ohio State University Traumatic Brain Injury Identification Method Research 

Version ...................................................................................................................................... 143 

Appendix H ς Health application review ................................................................................... 148 

Appendix I ς Standardised patient character summary ........................................................... 150 

Appendix J ς Publications ......................................................................................................... 151 

Appendix K ς Patient stakeholder reference group minutes ................................................... 192 

Appendix L ς Staff stakeholder reference group minutes ........................................................ 204 

Appendix M - Stakeholder presentation script ......................................................................... 209 

Appendix N ς Stakeholder presentation slides ......................................................................... 213 

Appendix O ς Patient information leaflet ................................................................................. 215 

Appendix P ς Clinician information leaflet................................................................................ 219 

Appendix Q - Cognitive walkthrough test administrator script ................................................ 224 

Appendix R ς NRES Committee Yorkshire & the Humber ethical approval confirmation letter

 .................................................................................................................................................. 225 

Appendix S ς Stakeholder expert reference group recommendations .................................... 227 

 

 



 
 

x 
 

List of tables 

Table 1 - Traumatic brain injury classification ............................................................................ 12 

Table 2 - Likelihood of discovery for various sample sizes ......................................................... 41 

Table 3- Frequency and severity Likert scales ............................................................................ 46 

Table 4- Samsung Galaxy Tab 2 7.0 (WiFi) .................................................................................. 60 

Table 5- LENOVO H30 Desktop PC .............................................................................................. 61 

Table 6- Patient characteristics, demographics, head Injury, mental health and substance use 

behaviour .................................................................................................................................... 73 

Table 7- Participant description codes........................................................................................ 75 

Table 8- Problematic terminology .............................................................................................. 86 

Table 9- Staff problem frequency count ..................................................................................... 92 

Table 10 - Patient problem frequency count .............................................................................. 92 

 

 



 
 

xi 
 

List of Figures 

Figure 1 - User centred design and evaluation process ................................................................ 7 

Figure 2 - TBI causal mechanisms model .................................................................................... 11 

Figure 3- Qualitative hierarchy for evidence .............................................................................. 44 

Figure 4- Thematic map .............................................................................................................. 75 

Figure 5 - Injury description ........................................................................................................ 76 

Figure 6 - Head injury risk markers ............................................................................................. 80 

Figure 7- Dazed, disorientation and confusion ........................................................................... 81 

Figure 8- Post traumatic amnesia screen.................................................................................... 82 

Figure 9- Dazed, disorientation and confusion screen ............................................................... 82 

Figure 10- Mild TBI marker screen .............................................................................................. 82 

Figure 11- Survey results screen ................................................................................................. 83 

Figure 12- Types of medical help screen..................................................................................... 85 

Figure 13 -Integrated formative usability evaluation findings ................................................... 96 

  



 
 

1 
  

Acknowledgements 

L ǿƻǳƭŘ ƭƛƪŜ ǘƻ ǘƘŀƴƪ Ƴȅ ǎǳǇŜǊǾƛǎƻǊǎΤ tǊƻŦŜǎǎƻǊ WƻƘƴ .ŀƪŜǊΣ 5Ǌ DǊŜƎ bƻƭŀƴ ŀƴŘ ŦƻǊƳŜǊ 

ǎǳǇŜǊǾƛǎƻǊ 5Ǌ .ƻƴƴƛŜ aŜŜƪǳƳǎΣ ŦƻǊ ǘƘŜƛǊ ƳŜƴǘƻǊǎƘƛǇ ŀƴŘ ŎƻƴǘƛƴǳŜŘ ǎǳǇǇƻǊǘΦ  

! ǎǇŜŎƛŀƭ ǘƘŀƴƪ ȅƻǳ ǘƻ 9Ƴƛƭȅ 5ƻǾŜ ŀƴŘ {ǘǳŀǊǘ CŀƘȅ ŦƻǊ ȅƻǳǊ ŀǎǎƛǎǘŀƴŎŜ ƛƴ ǘƘŜ 

ŀŘƳƛƴƛǎǘǊŀǘƛƻƴ ƻŦ ǘƘƛǎ ǘƘŜǎƛǎΦ   

¢Ƙŀƴƪ ȅƻǳ ǘƻ ŀƭƭ ǘƘŜ ǎǘŀƪŜƘƻƭŘŜǊǎ ǿƘƻ ǘƻƻƪ ǇŀǊǘ ƛƴ ǘƘƛǎ ǎǘǳŘȅ ŦƻǊ ǘƘŜƛǊ ǘƛƳŜΣ ŘŜŘƛŎŀǘƛƻƴ 

ŀƴŘ ŜƴǘƘǳǎƛŀǎƳΦ  

L ǿƻǳƭŘ ƭƛƪŜ ǘƻ ŜȄǇǊŜǎǎ Ƴȅ ƎǊŀǘƛǘǳŘŜ ǘƻ ǘƘŜ ŎƻƳƳǳƴƛǘȅ ŘǊǳƎ ŀƴŘ ŀƭŎƻƘƻƭ ǘǊŜŀǘƳŜƴǘ 

ǎŜǊǾƛŎŜ ŦƻǊ ŀƭƭƻǿƛƴƎ ƳŜ ŀŎŎŜǎǎ ǘƻ ǘƘŜƛǊ ǇŀǘƛŜƴǘǎ ŀƴŘ ǎǘŀŦŦ ŀƴŘ ǘƻ ǘƘŜ ǇŀǊǘƛŎƛǇŀƴǘǎ ǿƘƻ 

ƎŀǾŜ ǘƘŜƛǊ ǘƛƳŜ ǘƻ ǎƘŀǊŜ ǘƘŜƛǊ ŜȄǇŜǊƛŜƴŎŜǎ ƻŦ ǘƘŜ ƘŜŀŘ ƛƴƧǳǊȅ ǎǳǊǾŜȅ ǳǎŜǊ ƛƴǘŜǊŦŀŎŜΦ  
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1.0 Introduction 

This thesis explores the use of mobile health application technology for detecting 

traumatic brain injury (TBI) in patients receiving community drug and alcohol 

treatment. The structure of this thesis is as follows. Chapter 1, outlines the aims and 

objectives of the study and introduces human centred design as a standard for health 

application development. Chapter 2, provides the rationale for routine TBI screening 

for patients receiving community drug and alcohol treatment using health application 

technology. In chapter 3, a scoping review was conducted to identify validated case 

finding instruments for detecting lifetime exposure to TBI. The instruments were 

reviewed and the rationale offered for the use of heath application with embedded 

clinical decision support software. Chapter 4, details the pragmatic methodological 

underpinnings for the development of mobile health applications. Chapter 5, describes 

the usability design and evaluation methods from stakeholder involvement to 

formative usability testing. Chapter 6, presents the findings from the formative 

usability evaluation of a prototype health application with patients and staff in a 

community drug and alcohol treatment setting. Chapter 7, integrates and synthesises 

the formative usability findings with the wider literature and provides a discussion of 

the implications for policy and practice with limitations of the study. Chapter 8, 

concludes with the key findings of the study from the application of human centred 

design and evaluation in healthcare including recommendations for future research. 

 

1.1 Aim 

The aim of this study was to develop a user interface with embedded clinical decision 

support software for detecting self or proxy reports of lifetime exposure to traumatic 

brain injury (TBI) with patients receiving community drug and alcohol treatment.  

 

1.2 Objectives 

- To review the available literature and identify a case finder for detecting self or 

proxy reports of lifetime exposure to TBI for patients receiving community drug 

and alcohol treatment. 
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- To develop a user interface adapted from a standardised case finder for 

detecting self or proxy reports of lifetime exposure to TBI with stakeholder 

involvement following usability design guidelines. 

- To conduct a formative usability evaluation of the prototype user interface for 

a TBI case finder with patients and staff in a community drug and alcohol 

treatment service through the identification of usability problems and idea 

generation for redesign. 

 

1.3 Medical device standalone software regulation in Europe 

Health applications are becoming increasingly predominant within health and social 

care (NHS Innovations South East, 2014). Health applications can have multiple 

functions including diagnosis, therapy and monitoring (NHS Innovations South East, 

2014). Health applications must demonstrate compliance to European directives 

(MHRA, 2016). There are four classifications of medical device and the UK Medicines 

and Healthcare Products Regulatory Agency (MHRA) provide guidance in how to 

classify a health application (MHRA, 2016). Understanding the regulatory pathways for 

medical device classification is essential when marketing the health application in 

Europe (MHRA, 2016). The classification system supports the development team in 

determining whether the health application would be considered a medical device 

(MHRA, 2016).  

 

1.3.1 Navigating the regulation 

The primary function of EU regulation for standalone software is to provide a 

framework for market access, international trade and regulatory convergence 

(Altenstetter, 2012). The regulation promotes patient safety, innovation and market 

competition (Carroll and Richardson, 2016). The MHRA have published guidance in 

how to navigate European directives, ensuring the medical device is compliant with 

regulations (MHRA, 2016). Medical devices in Europe are regulated by three European 

directives: 
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- 93/42/EEC amendments 2007/47/EC concerning medical devices 

- 90/385/EEC concerning active implantable medical devices 

- 98/79/EEC concerning in vitro diagnostic medical devices 

(MHRA, 2016) 

 

Standalone software can either be a medical device or an accessory (McHugh et al., 

2011). MEDDEV 2.1/6 provides specific guidance in the qualification and classification 

of standalone software including mobile health applications (EC, 1993). 

 

1.3.2 Definitions 

To determine whether a health application is a medical device it needs to meet the 

following definition: 

ΨΧ any instrument, apparatus, appliance, software, material or other article, 

whether used alone or in combination, including the software intended by its 

manufacturer to be used specifically for diagnostic and/or therapeutic purposes 

and necessary for its proper application, intended by the manufacturer to be used 

for human beings for the purpose of: 

- diagnosis, prevention, monitoring, treatment or alleviation of disease, 

- diagnosis, monitoring, treatment, alleviation of or compensation for an injury 

or handicap, 

- investigation, replacement or modification of the anatomy or of a physiological 

process, 

- control of conception, 

and which does not achieve its principal intended action in or on the human body 

by pharmacological, immunological, or metabolic means, but which may be 

ŀǎǎƛǎǘŜŘ ƛƴ ƛǘǎ ŦǳƴŎǘƛƻƴΩ 

 EC (1993) pg.5 

Standalone software has been defined as: 

 ΨΧ ǎƻŦǘǿŀǊŜ ǿƘƛŎƘ ƛǎ ƴƻǘ ƛƴŎƻǊǇƻǊŀǘŜŘ ƛƴ ŀ ƳŜŘƛŎŀƭ ŘŜǾƛŎŜ ŀǘ ǘƘŜ ǘƛƳŜ ƻŦ ƛǘǎ 

ǇƭŀŎƛƴƎ ƻƴ ǘƘŜ ƳŀǊƪŜǘ ƻǊ ƛǘǎ ƳŀƪƛƴƎ ŀǾŀƛƭŀōƭŜΩ 

 EC (1993) pg.7 
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A health application for detecting lifetime exposure to TBI could meet the provided 

definitions in the following way. The application is diagnostic software for detecting 

brain injury in patients caused by head trauma and is not incorporated into a medical 

device.  

 

1.3.3 Classification  

To determine the appropriate regulatory pathway the health application must follow, 

the classification of the device must first be established (MHRA, 2016). Medical device 

classification is a risk focused system accounting for vulnerability of the human body 

and associated risks with the devices (MHRA, 2016).  

Prior to classification standalone software must meet the following criteria: 

- Computer program 

- Not incorporated into a medical device 

- Perform activities different to storage, archive or search  

- Provide an action for patient benefit 

- Meet the definition of a medical device or an accessory  

(EC, 1993) 

Standalone software which has met the definitions of a medical device is subject to 

classification criteria found in Annex IX of Directive 93/42/EEC which can be found in 

appendix A (EC, 1993). In this study classification rule 1 (EC, 1993) applies, as it is a 

non-invasive device.  

 

This designates the health application as a class I medical device (EC, 1993). The health 

application can further be compartmentalised into modules (Boccardo et al., 2014). 

The intended use of the modules determines whether they have a medical purpose 

(Boccardo et al., 2014). In this study, modules of the health application which provided 

information advice and guidance in relation to TBI or instruction in how to make a 

referral to specialist brain injury services may be considered non-medical device 

modules and not subject to regulation for medical devices. 
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1.3.4 Conformity assessment route for CE marking  

Health applications cannot be marketed for use with a CE mark until they have 

undergone a conformity assessment (MHRA, 2016). The designated CE mark is based 

on the classification of the medical device (MHRA, 2016).  

In early instrument design and development consideration must be given to regulatory 

requirements (HRSA, 2006). The area of regulation prioritised in this study focused on 

the ergonomics of human-system interaction.  

Ψ¢Ƙƛǎ ǎƘŀƭƭ ƛƴŎƭǳŘŜΥ 

- reducing as far as possible, the risk of use error due to the ergonomic features 

of the device and the environment in which the device is intended to be used 

(design for patient safety) and 

- consideration of the technical knowledge, experience, education and training 

and where applicable the medical and physical conditions of intended users 

(design for lay, professƛƻƴŀƭΣ ŘƛǎŀōƭŜŘ ƻǊ ƻǘƘŜǊ ǳǎŜǊǎύΩ 

MHRA (2016) pg.27 

 

1.4 Human centred design and evaluation  

Williams (2012) report highlighted the need to conduct routine TBI screening with at 

risk patient groups. Patients receiving drug and alcohol treatment are at risk of TBI 

(Silver et al., 1997). Detecting TBI in patients with co-occurring substance use disorder 

and neurological disability is complex (American Psychiatric Association, 2013, Iverson 

et al., 2005). Developing health application technology with embedded clinical decision 

support software for detecting TBI was considered to be a viable solution by the 

research team in this study. Human centred design provides a framework to develop 

an instrument which is simple to use through revealing the unique requirements of the 

end user and other stakeholders (ISO, 2010). 

 

The ergonomics of human-system interaction standard (ISO, 2010) offered broad 

guidance in the planning and management of usability research. The guidance did not 

extend to choice of paradigmatic approach or specific instruction in what usability 

methods and techniques should be incorporated into the study. Chapter 4, provides an 

explanation for the use of a pragmatic methodology and the incorporation of a 

concurrent mixed methods research design. 
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Human centred design had four development phases; 1) understand and specify the 

context of use, 2) specify the patient and staff requirements, 3) produce design 

solutions, 4) evaluate design solutions (ISO, 2010).  

 

Figure 1 provides a broad overview of the adoption of the human centred design and 

evaluation process for this study, and is expanded upon in this chapter. 

 

Figure 1 - User centred design and evaluation process 

 

 

1.4.1 Context of use 

A scoping review provided the best solution to understand and specify real context of 

use for a standardised case finder for detecting lifetime exposure to TBI. Identified 

case finders were screened for suitability with a focus on any shortcomings which 

could have implications for practice in a community drug and alcohol treatment 

service. None of the identified TBI case finding instruments were entirely fit for 

purpose. Chapter 3 outlines a needs assessment using a scoping review to establish 

the practice gap between the current position and the intended goal (NHS Innovations 

South East, 2014). A rationale for the development of a health application for TBI 

detection is provided. 

 

1.4.2 Specify the patients and staff requirements 

Involving stakeholders in the design process was a priority in the development of the 

health application user interface. A standardised case finder for detecting lifetime 

exposure to TBI formed the basis of the health application design. Pohl et al. (2007) 

demonstrated how researchers could enhance the design of a health application 

through the inclusion of patients and staff in the design process. In this study, user 

Context of use 

Scoping 

literature review 

  

Patient and 

staff 

requirements  

Stakeholder 

expert reference 

groups 

  

Produce designs 

Adapt TBI 

screening 

instrument 

Follow usability 

guidelines 

  

Evaluate 

designs 

Conduct 

formative 

usability test 

with prototype 



 
 

8 
  

involvement approaches were adopted to elicit tacit knowledge from patients and 

staff through fostering collaborative human centred design principles (Weng et al., 

2007, Armbrüster et al., 2007). Specific design requirements were considered by 

involving patients and staff in the development process (Armbrüster et al., 2007). 

Chapter 4 provides an explanation for the use of expert stakeholder involvement in 

this study.  

 

A human centred approach to design was not without its limitations. Access to 

resources, challenges in communication pathways and collaboration between users 

and designers, combined with a lack of background in usability research influenced 

outcomes. Chapter 7, provides a comprehensive discussion of the mixed methods 

findings including the strengths and limitations of conducting usability research in a 

community drug and alcohol treatment service.  

 

1.4.3 Produce design solutions 

Design solutions were developed from patient and staff contextual experiences. The 

design process was not exclusively dependent upon patient and staff involvement and 

specialist consultation was required (Rector et al., 1992). Factors which limited the 

extent of user involvement included comprehension of usability evaluation methods, 

role responsibilities and how to express ideas (Gould and Lewis, 1985).  

Capturing tacit knowledge in healthcare presented a significant challenge when 

designing a health application for TBI screening (Weng et al., 2007). To mitigate these 

limitations, usability guidelines were adhered to in the development of the health 

application user interface (Johnson et al., 2007b). Human centred design and 

evaluation was an incremental process with rigorous assessment.  

 

Abstract design solutions presented a major challenge for patient experts with 

suspected neurological deficits who preferred to understand design concepts in a 

literal, concrete way (Wehmeyer et al., 2004). Paper based prototyping was adopted in 

an effort to make design ideas more tangible making the design process more inclusive 

through valuing multiple perspectives (Sefelin et al., 2003). Chapter 5, provides a 

detailed overview of the design and evaluation procedures used for this study. 
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1.4.4 Evaluate designs 

In this study a prototype user interface developed by patient and staff stakeholder 

discussion groups underwent formative usability evaluation. Recurrent usability 

themes in healthcare are mostly centred on navigation, data entry and terminology 

(Butz and Kruger, 2006). For this study the user interface evaluation extended to 

technology, page layout and content. To replicate real world test conditions, a 

formative usability evaluation was conducted in a community drug and alcohol 

treatment service with patients and staff. 

 

Heathfield et al. (1999) promoted the use of both quantitative and qualitative research 

methods to increase usability perspective. Most usability testing is formative and the 

study design is primarily mixed method (Rubin and Chisnell, 2011). In this study the 

dominant method was qualitative, however, a mix of methods was used to find and fix 

usability problems through quantifying frequency and severity of identified issues 

(Rubin and Chisnell, 2011). Chapter 4 discusses challenges to healthcare usability 

evaluation including methodological issues, testing practicalities and presentation of 

findings. 

 

In part, achieving good design was about reducing frustration for the end user; an 

important consideration for patients with TBI (see Chapter 6 where patients share 

their experiences of living with TBI). Usability evaluation delivered at the appropriate 

time in the technology development lifecycle offers the best solution for identifying 

problems in user interface design (Rubin and Chisnell, 2011). 
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2.0 Background 

2.1 What is traumatic brain injury? 

In the UK approximately 200,000 people are admitted to hospital annually with head 

injury (Hodgkinson et al., 2014). For this study the World Health Organisation (WHO) 

definition of TBI will be used: 

 

ΨLŦ ǘƘŜ ƘŜŀŘ ƛǎ Ƙƛǘ ōȅ ŀƴ ŜȄǘŜǊƴŀƭ ƳŜŎƘŀƴƛŎŀƭ ŦƻǊŎŜΣ ǘƘŜ ōǊŀƛƴ ǿƛƭƭ ōŜ ŘƛǎǇƭŀŎŜŘ 

inside the skull and can be injured against the solid meningeal membrane, the 

dura, or against the inside of the neurocranium. Acceleration and deceleration 

ŦƻǊŎŜǎ Ƴŀȅ ŘƛǎǊǳǇǘ ǘƘŜ ƴŜǊǾƻǳǎ ǘƛǎǎǳŜ ŀƴŘ ōƭƻƻŘ ǾŜǎǎŜƭǎ ƻŦ ǘƘŜ ōǊŀƛƴΩ 

       WHO (2006) pg164 

 

The severity of TBI can vary greatly. 90% of head injuries are classified as mild and have 

a low mortality rate of less than 1% (WHO, 2006). Fatigue, poor concentration and 

anxiety are functional neurological impairments associated with mild TBI and are often 

categorised as post concussional syndrome (ICD-10 F07.2). Severe TBI accounts for 3-

5% of head injury hospital admissions and mortality ranges between 20-50% (WHO, 

2006). A history of substance use behaviour pre head injury makes the process of 

diagnosing TBI more challenging (Iverson et al., 2005). It is problematic to reliably 

differentiate between neurological symptoms of TBI and other causes due to the 

transient or permanent effects of substance use behaviour (Iverson et al., 2005). 

Neurobehavioral outcomes for substance using patients potentially have limited 

reliability in detecting TBI as irritability, agitation, restlessness and aggression are 

known transient characteristics for patients in early stage drug and alcohol treatment 

recovery (Baguley et al., 2006). This merits further exploration when the methods of 

detecting TBI can no longer be relied upon, as substance use behaviour is a prevalent 

morbidity pre-injury (Corrigan, 1995, Corrigan and Bogner, 2007, Bogner et al., 2001, 

Kolakowsky-Hayner, 1999, Ruff et al., 1990, Cifu et al., 1996). 

 

2.2 The biomechanics of traumatic brain injury 

TBI can be described as either focal or diffuse. A focal injury typically occurs after a fall 

potentially leading to a fractured skull, cerebral contusions or haemorrhage (Margulies 

and Hicks, 2009). Diffuse injuries are caused by inertial acceleration of the brain 
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through whiplash or exposure to a blast (Gennarelli, 1992). The exact mechanics of 

what causes TBI is not entirely understood, although translational and rotational forces 

feature. The Centres for Disease Control and Prevention (CDC) (NCIPC, 2016) offers an 

animated model illustrating the causal mechanisms behind TBI which can be found in 

figure 2.  

Figure 2 - TBI causal mechanisms model 

 

 

TBI is thought to occur when the soft brain hits the hard, sharp ridges on the inside of 

the skull damaging the surface of the brain (NCIPC, 2016). The anatomical accuracy of 

the CDC model (NCIPC, 2016) has been criticised as the animation exaggerates the 

extent of translational brain movement within the cranial vault following exposure to 

high velocity forces (Giordano et al., 2014). It is thought cerebral spinal fluid combined 

with minimal capacity for brain movement serves to limit the extent of widespread 

axonal injury (Hernandez et al., 2016). In the CDC model the brain moves as one solid 

mass and this does not represent shearing forces which occur after a rotational impact 

to the head, leading to axonal straining (Giordano et al., 2014, Gennarelli and Graham, 

1998).  

 

Holbourn (1943) made an early predication that the brain does not experience damage 

solely through translational movement. Animal and computational modelling 

supported IƻƭōƻǳǊƴΩǎ (1943) prediction demonstrating how both coronal and sagittal 



 
 

12 
  

rotation are associated with traumatic injury (Browne et al., 2011, Eucker et al., 2011, 

Smith et al., 2000). Traumatic coma only occurred in non-human primate testing when 

translational and rotational acceleration were combined (Ommaya and Gennarelli, 

1974). Further studies have been conducted which investigated the measurement of 

human head rotation during impact and found TBI is not something which exclusively 

occurs to the surface of the brain (Bartsch and Samorezov, 2013, Camarillo et al., 2013, 

Rowson et al., 2012). Instead damage is thought to originate in the corpus callosum, a 

fibrous network of nerves connecting the two hemispheres of the brain (Hernandez et 

al., 2016). Forces from a rotational strike are thought to transmit through the cerebral 

falx, which descends vertically between the two hemispheres to the corpus callosum 

(Hernandez et al., 2016). Atrophied corpus callosum and enlarged ventricles are found 

in patients with chronic traumatic encephalopathy, a neurodegenerative disease 

associated with multiple head injuries (Broshek et al., 2005).  

 

2.3 Traumatic brain injury classification 

Detecting TBI typically involves a series of core questions: 

- Have you ever had an injury to your head or neck? 

- Did you lose consciousness? 

- Were there any changes in cognitive, behavioural, emotional or physiological 

functioning? 

(Corrigan and Bogner, 2007, Bogner and Corrigan, 2009, Walker et al., 2007, 

Pitman et al., 2015) 

The primary clinical markers for assessing the severity of TBI incorporate the duration 

of loss of consciousness, post traumatic amnesia, and dazed disorientation and 

confusion illustrated in table 1.  

Table 1 - Traumatic brain injury classification 

Severity Loss of consciousness Post traumatic amnesia or dazed 

disorientation and confusion 

Glasgow Coma 

Scale scores 

Mild Less than 5 minutes Less than 24 hours 13-15 

Moderate 5 ς 30 minutes 24 hours + 9-12 

Severe More than 30 minutes 24 hours + 3-8 
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The Glasgow Coma Scale (GCS) is a measure for assessing levels of consciousness with 

a 15 item scale as part of routine clinical practice in head injury management and early 

assessment (Jones, 1979).  

 

2.4 Traumatic brain injury prevalence in patients receiving drug and alcohol 

treatment 

Violence is the second leading cause of TBI, behind motor vehicle accidents (Dahmer et 

al., 1993). Violent TBI is associated with substance use disorder, rather than other TBI 

aetiology (American Psychiatric Association, 2013, Hanks et al., 2003). 

Prevalence for TBI in a substance use treatment group is thought to be in the region of 32-

63% for mild-moderate head injury with a median of 53% (Silver et al., 1997). In 

comparison, there is a prevalence rate for TBI of 8.5% in a general US population (Silver et 

al., 1997). The available literature has not yet identified the direction of the relationship 

between TBI and substance use (Walker et al., 2007). Notably, there have been some 

methodological limitations in how TBI is classified and recorded across studies 

(Corrigan and Bogner, 2007). This is further compounded as 30% of all head injuries in 

a substance use population do not receive medical care resulting in no clinical records 

to obtain leading to an underreporting of head trauma events (Corrigan and Bogner, 

2007).  

 

Males between the ages of 15 to 24 are at greater risk of sustaining a TBI (Pitman et 

al., 2015). In Scotland, rates of head injury are three times higher in males compared 

to females (Pentland et al., 1986). Females experience more severe injuries and there 

is a higher fatality rate following head injury (Farace and Alves, 2000). Females who 

have a partner with substance use behaviour are at higher risk of domestic violence 

(Kyriacou  et al., 1999). Alcohol use pre intentional violence occurred for 51.6% 

(n=132) of surveyed women (Kyriacou  et al., 1999). Domestic violence affects all 

socioeconomic classes, ethnic groups and ages (Barnett et al., 2005). Typical injuries 

include being punched, kicked, strangled and assaulted with a weapon (Straus, 1990). 

Females who have been subjected to domestic violence receiving multiple head 

injuries are found to have neurological deficits (Corrigan et al., 2003). 
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Substance use behaviour prior to, during or after a head injury results in greater cognitive 

impairment (Corrigan and Bogner, 2007). Alcohol frequently becomes a strategy for 

coping with neurological disability (MacMillan et al., 2002). Increased aggression and 

violence can be found in patients with impaired executive functioning who use alcohol 

(Wood and Thomas, 2013, Marsh and Martinovich, 2006). Co-morbid patients 

consistently have lower Glasgow Coma Scale (GCS) scores at the time of injury 

compared to patients with TBI who do not use drugs or alcohol (Bigler et al., 1996). 

GCS scores can remain low for 1-5 years leaving co morbid patients with a persistent 

disability (De Kruijk et al., 2002, Whitnall et al., 2006, Thornhill et al., 2000). These 

findings have been further corroborated with neuroimaging studies. High degrees of 

cerebral atrophy and poor outcome scores following neurological testing, either pre or 

at the time of injury have been found for substance using patients (Bigler et al., 1996, 

Ronty et al., 1993, Kasturi and Stein, 2009, Jorge and Starkstein, 2005, Tate, 1999). 

Atrophic neurological changes from alcohol dependence pre injury could result in 

more severe pathological impairments with a compromised brain (Bigler et al., 1996). 

Intoxication increases vulnerability to impact dynamics as defensive reflexes are 

impaired leading to more severe injury and neurocognitive restrictions (Mearns and 

Lees-Haley, 1993, Sparadeo et al., 1990).   

 

2.5 Rationale for traumatic brain injury screening in substance use treatment 

A lack of awareness of TBI and associated consequences means patients are frequently 

misdiagnosed (Walker et al., 2007). Patients seeking support from health and social 

care services will typically present with a co-occurring disorder (HRSA, 2006). By 

introducing routine TBI screening into health and social care services, resources could 

be better co-ordinated (Williams, 2012, Graham and Cardon, 2008). There are several 

TBI case finding instruments available which have been subjected to adaptation to 

ŀŎŎƻƳƳƻŘŀǘŜ ŘƛŦŦŜǊŜƴǘ ƘŜŀƭǘƘ ŀƴŘ ǎƻŎƛŀƭ ŎŀǊŜ ǇǊƻǾƛŘŜǊǎΩ ŎƛǊŎǳƳǎǘŀƴŎŜǎ. Please refer to 

section 3.4 Collating, summarizing and reporting the findings for an overview of TBI 

screening instruments which could be adapted to meet the specific needs of a health 

and social care service provider. 

 

It is feasible patients who use substances and are treatment resistant may in fact have 

cognitive deficits making treatment engagement problematic. The challenge of 
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classifying severity of TBI is increased when the patient has recurrent head injuries. 

Multiple TBI have a cumulative impact on impaired neurological function (Collins et al., 

2002). TBI frequently remain undetected in patients receiving drug and alcohol 

treatment in the UK (Walker et al., 2007). Williams (2012) demanded the introduction 

of routine TBI screening with at risk patient groups.  

 

2.6 Healthcare technology 

This study postulates that the use of health technology could be a potential solution in 

meeting the clinical knowledge gap through the inclusion of clinical decision support 

software. The WHO defines health technology as; 

ΨΧ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴ ƻŦ ƻrganized knowledge and skills in the form of devices, 

medicines, vaccines, procedures and systems developed to solve a health 

ǇǊƻōƭŜƳ ŀƴŘ ƛƳǇǊƻǾŜ ǉǳŀƭƛǘȅ ƻŦ ƭƛǾŜǎΩ 

(WHO, 2016) 

 

Clinical decision support software is one emerging area of health technology (Bajwa, 

2014). Decision support software can be a healthcare application which assists patients 

and staff in making clinical decisions (Osheroff et al., 2007). The integration of 

information computer technology in a healthcare setting is not without its challenges. 

To better understand the role information technology could have in healthcare it is 

essential to have an awareness of the cognitive work the system would support (Cader 

et al., 2005). Healthcare technology needs to be sensitive to the requirements and 

needs of end users adopting the new instruments (Martin et al., 2008). Human centred 

design offers an approach in how to better ensure clinical decision support systems are 

usable (Martin et al., 2008).  

 

The objective of healthcare usability research is to support patients and staff in 

achieving their goals in a specified context of use (ISO, 2010). Usable health technology 

should strive to meet human centred design standards (ISO, 2010). The relationship 

between usability and context of use is an important consideration as the extent of 

usability achieved is context specific (Sicilia and Garcia, 2003). In developing an 
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instrument which has a high degree of usability consideration was given to patient and 

staff, tasks, technology and the clinical setting of use (ISO, 2010).  

Early instrument development is an iterative process used to discover design options 

and reveal new directions for design enhancement (Wiklund et al., 2016). Design 

iteration is more than refinement. In early prototype design each iteration will be 

subjected to evaluation with the intention of finding and fixing usability problems for 

redesign (Rubin and Chisnell, 2011). This procedure will shape the technology through 

a cyclical process of design, test, redesign and retest activities (Agarwal et al., 2010). 

Human centred design is dependent upon user feedback prior to the next iteration of 

design (Wiklund et al., 2016). There are multiple methods available to the usability 

researcher and the procedure is not centred around a single designer (Rubin and 

Chisnell, 2011). It is typically the case a designer will oversee the instrument 

development life cycle (Rothwell and Kazanas, 2011). The design process is both 

systematic and structured shifting from an overarching aim to specific objectives 

(Wiklund et al., 2016). 

 

Health application technology can be used by both patients and staff. A tool needs to 

ƳŜŜǘ ǘƘŜ ƛƴǘŜƴŘŜŘ ǳǎŜǊǎΩ ǇǊŜŦŜǊŜƴŎŜǎΦ tƻƻǊ ŘŜǎƛƎƴ Ƙŀǎ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ǘƻ ǊŜǎǳƭǘ ƛƴ ƛƴƧǳǊȅΣ 

damage and even fatality (Rubin, 1996). Usability can be wide reaching and transcends 

age, gender and socioeconomic status (Tullis and Albert, 2013). The complexity of 

health application technology combined with the diversity of patient users means 

usability research is having an increasingly important role in health and social care 

services (Sauro and Lewis, 2016). Usability methods will become a fundamental 

approach to ensuring complex health application technologies are easy to use and 

human centred design will become increasingly necessary (Rubin and Chisnell, 2011).  

 

2.7 Traumatic brain injury screening methods 

There are a range of assessment methods for detecting severe TBI. These techniques 

establish whether there have been changes in the brain following injury and determine 

the risk of emergent problems over time (Corrigan and Bogner, 2007). Computed 

tomography (CT) scans, magnetic resonance imaging (MRI), diffusion tensor imaging 
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(DTI) and positron emission tomography (PET) scans are neuro-imaging methods for 

diagnosing acute or chronic TBI (Corrigan and Bogner, 2007). Current neuro imaging 

technology lacks the sensitivity for detecting multiple mild to moderate TBI over a 

lifetime (Belanger et al., 2007).  

 

Collating a history of head injury events and associated symptoms is the primary 

method for detecting mild TBI as there is seldom physical evidence of brain injury to 

rely upon (Belanger et al., 2007). Retrospective data collection from clinical records 

following head injury is vulnerable to under reporting (Corrigan and Bogner, 2007) and 

historically neuro-imaging is not capable of detecting diffuse axonal injuries, a feature 

of mild TBI, causing serious problems with cognitive processing (Duhaime et al., 2010). 

Neuropathological data suggests white matter is more vulnerable to diffuse trauma 

compared to grey matter (Bigler et al., 1996). Widespread microscopic changes in 

white matter following mild head trauma has been difficult to detect using traditional 

neuroimaging techniques (Belanger et al., 2007). Advancements in imaging technology 

will eventually have the required sensitivity to detect all features associated with brain 

trauma (Duhaime et al., 2010). However, it is unlikely such technology will be available 

for routine TBI screening for patients receiving drug and alcohol treatment in the near 

future. Self-report remains the gold standard for detecting exposure to head injury 

throughout a lifetime (Olson-Madden et al., 2010). However, self-report cannot 

confirm the presence of neurobiological damage from head trauma. Furthermore, 

retrospective self-report is vulnerable to recall bias (Sato and Kawahara, 2011), as 

there is an expectation for patients to recollect head injuries throughout their lifetime. 

The process of telescoping means patients forget past injuries (Warner et al., 2005). 

Deficits in memory are commonly associated with head trauma and related 

morbidities (Rabinowitz and Levin, 2014). Psychoactive substance use can compromise 

ǘƘŜ ǇŀǘƛŜƴǘΩǎ ŎŀǇŀŎƛǘȅ ǘƻ ƭŜŀǊƴΣ ǎǘƻǊŜ ŀƴŘ ǊŜǘǊƛŜǾŜ ƛƴŦƻǊƳŀǘƛƻƴ ƛƴŘƛŎŀǘƛƴƎ ƳŜƳƻǊȅ is 

likely to be impaired in dependent substance using patients (Brown et al., 2000, 

Solowij and Battisti, 2008, Weinborn et al., 2011). 

 

Deficits in working memory can be found with patients who have mild to severe TBI as 

features associated with memory are especially vulnerable after head injury 
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(Rabinowitz and Levin, 2014, Christodoulou et al., 2001). .ŀŘŘŜƭŜȅ ŀƴŘ IƛǘŎƘΩǎ (1974) 

definition of working memory incorporates the short-term storage of information 

which can be subject to cognitive manipulation. For example, remembering you have a 

healthcare appointment whilst planning the route to the clinic. TBI can damage regions 

of the brain which sub-serve working memory (Cohen et al., 1994). 

 

In a study by Gore et al. (2015) memory impairment was found to be an obstacle for 

patients attempting to engage with psychological therapy for depression whilst 

receiving community drug and alcohol treatment. Patients found it difficult engaging 

with psychological therapy as they could not remember appointment dates or recall 

the reason as to why they wanted to access psychological care (Gore et al., 2015). 

Cognitive impairment could compromise engagement with recovery treatment plans 

(Khan et al., 2003). Impaired memory causes difficulties when assimilating new 

information which could be interpreted as resistance or denial (Walker et al., 2007). 

TBI screening should occur early in substance use treatment allowing for an 

appropriate response to neurocognitive deficits with the intention of improving 

treatment outcomes (Williams, 2012). 

 

2.8 Conclusion 

This chapter has provided insight into the biomechanics of head injury (Khan et al., 

2003) and a working definition of TBI was offered. The process by which TBI is 

classified gave an understanding in how self-report screening instruments detect head 

injury. An overview of methods for detecting TBI was discussed and a rationale formed 

for the use of retrospective self-report measures. TBI is a prevalent issue for patients 

receiving drug and alcohol treatment and a case was made for the early detection of 

head injury for patients in recovery (Walker et al., 2007).  
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3.0 Needs assessment 

3.1 Scoping review purpose 

The scoping review was framed to achieve a broad and clearly specified search of the 

available evidence. Arksey and O'Malley (2005) methodological framework for 

conducting a scoping review was adhered to. The scoping review had four stages: 

- Identifying the research question 

- Identifying relevant studies 

- Study selection 

- Collating, summarising and reporting the results 

(Arksey and O'Malley, 2005) 

 

To ensure an answerable question was formulated consideration was given to required 

elements for the scoping review. The purpose of the review was to identify available 

case finder instruments for detecting lifetime exposure to TBI in patients receiving 

drug and alcohol treatment, and establish whether there were any implications for 

practice. Diagnostic validation studies were prioritised in the identification of relevant 

articles.  

 

¢ƘŜ ǊŜǇƻǊǘ ΨwŜǇŀƛǊƛƴƎ {ƘŀǘǘŜǊŜŘ [ƛǾŜǎΩ (Williams, 2012) offered recommendations for 

TBI screening. The TBI screening guidance formed the basis for six design criteria for 

appraising identified measures in the scoping review:    

- instrument must be brief 

- non-invasive 

- self-completing and mitigate the need for a trained professional 

- accessible to a range of different service providers 

- portable and can be used in the community  

- not dependent on reading ability  

TOP TIPS FOR INITIAL SCREENING 

3.2 Developing the search strategy 

In an effort to conduct a comprehensive search of the available literature the following 

bibliographic databases were used; PsycINFO (1806 ς 7/12/2012), Embase (1947 ς 

7/12/2012), Web of Knowledge (1900 ς 7/12/2012) and Medline (1946 ς 7/12/2012). 

Some of the key search terms included; reliability, predictive validity, case finder, 
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traumatic brain injury and substance use. The initial search was limited to humans and 

English and was completed in December 2012. An updated search was completed in 

November 2016, one further relevant study was identified (Pitman et al., 2015). It is 

acknowledged that some potentially relevant articles could have been overlooked 

through restricting the search to English language publications. Seven lists of relevant 

key wordǎ ǿŜǊŜ ƎŜƴŜǊŀǘŜŘΣ ǳǎƛƴƎ Ψ!b5Ω ŀƴŘ ΨhwΩ .ƻƻƭŜŀƴ ƻǇŜǊŀǘƻǊǎ (Gerrish and 

Lacey, 2010) to link free text terms and subject headings. A full description of the 

search strategy can be found in appendix B. 

 

3.3 Selecting the studies 

After the initial search was completed a sifting table was used to help select the most 

relevant TBI case finding instruments which have undergone diagnostic validation (see 

appendix C for sifting table). The rationale for study selection was based upon the 

need to identify TBI case finding instruments which had been validated with patients 

receiving drug and alcohol treatment.    

 

Studies were selected if they met the following inclusion criteria:  

- Instrument validation studies for TBI case finders 

- Implications for practice were offered 

- Drug and/or alcohol treatment setting 

- Were published in a peer-reviewed journal 

- Were unpublished articles 

- Were published in English 

Exclusion criteria: 

- Not an instrument validation study for TBI case finders 

- No implications for practice were offered 

- Not drug and/or alcohol treatment setting  

- Were not published in English 

 

The selection process for identifying relevant articles was iterative (Levac et al., 2010). 

Two studies were initially identified and a further article discovered in November 2016 

(Corrigan and Bogner, 2007, Bogner and Corrigan, 2009, Pitman et al., 2015). A title 

and abstract review was completed to apply the inclusion and exclusion criteria listed 
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above, only one article remained for full-text review (Corrigan and Bogner, 2007). 

41 articles were hand reviewed from the reference lists of the identified article 

(Corrigan and Bogner, 2007)(See appendix D). Articles were excluded by title and 

abstract review. One online publication providing a repository of TBI screening 

instruments was retained (HRSA, 2006). In total 21 TBI case finder instruments were 

identified and can be found in appendix E. 

 

Six out of the 21 TBI case finders were designated for use with patients receiving drug 

and alcohol treatment. Three of the instruments detected lifetime exposure to TBI: 

- Ohio State University Traumatic Brain Injury Identification Method (OSU TBI-ID) 

- Iowa Head Injury Screening Instrument (IHISI) 

- Screening Tool for Dual Diagnosis and TBI (STDDT) 

The remaining three instruments were not available for review due to broken 

hyperlinks in the TBI repository (HRSA, 2006): 

- Brief TBI Screening (BTS) 

- TBI Screening Tip Sheet (TSTS) 

- Brain Injury Screening Form (BISF) 

 

Bibliographic databases were used to search for the three inaccessible TBI case finding 

instruments, no positive search results were found. The TBI repository was revisited 

and the Brain Injury Screening Questionnaire (BISQ)(MSICRC, 1998) was identified as 

being designated for use with multiple patient groups for detecting lifetime exposure 

to TBI (HRSA, 2006). A final search was conducted using bibliographic databases to 

identify potentially relevant diagnostic validation studies with the BISQ, the IHISI and 

the STDD. A sifting table was used to help select the most relevant studies (see 

appendix F for sifting table). 25 articles were reviewed by title and abstract applying 

the inclusion and exclusion criteria listed above, one article remained for full-text 

review (Sacks et al., 2009).  

 

Only one instrument underwent diagnostic validation and reliability testing with 

patients receiving drug and alcohol treatment, the OSU TBI-ID (Corrigan and Bogner, 

2007). However, the scoping review revealed the BISQ had been used to detect TBI in 
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patients receiving drug and alcohol treatment in an observational analytic study and 

could have face validity (Sacks et al., 2009, Nevo, 1985). Given the paucity of available 

evidence for TBI case finding instruments which have been diagnostically validated 

with patients receiving drug and alcohol treatment only two instruments remained for 

design appraisal, the BISQ (Sacks et al., 2009, MSICRC, 1998) and the OSU TBI-ID 

(Corrigan and Bogner, 2007). The rationale for not including other TBI case finders 

which had undergone diagnostic validation with at risk TBI populations was the need 

for measures which could differentiate between symptoms associated with TBI versus 

substance intoxication at time of head injury (Iverson et al., 2005, Corrigan and 

Bogner, 2007). 

 

3.4 Collating, summarizing and reporting the findings 

The OSU TBI-ID and BISQ were considered relevant for further investigation. This 

section matched the two measures against the six design criteria illustrated in section 

3.1 Scoping review purpose.  

 

The OSU TBI-ID and the BISQ were based on different conceptual definitions of TBI 

which could have implications for screening outcomes by either the over or 

underreporting of TBI occurrence. The OSU TBI-ID was based on Centre for Disease 

Control and PreventionΩǎ (CDC) criteria for assessing lifetime exposure to TBI (CDC, 

2008). The BISQ was based on the American Congress of Rehabilitation Medicine 

(ACRM) definition of TBI (ACRM, 1993). The sensitivity of the measures for detecting 

TBI was beyond the purpose of this scoping review.  

 

3.4.1 Brief 

The OSU TBI-ID did not specify length of time to complete, however, it did come in two 

versions, long and short (Corrigan and Bogner, 2007). The BISQ had three sections 

(Sacks et al., 2009). The instrument took between 5-30 minutes to complete. Part 1 

took approximately 5 minutes to administer if clinical markers associated with TBI 

were not detected (Sacks et al., 2009). If TBI markers were detected parts 2 and 3 were 

completed (Sacks et al., 2009). 



 
 

23 
  

3.4.2 Non-invasive 

Both measures were non-invasive (Corrigan and Bogner, 2007, Sacks et al., 2009). The 

OSU TBI-ID was administered via semi-structured interview (Corrigan and Bogner, 

2007) and the BISQ was a questionnaire (Sacks et al., 2009).  

 

3.4.3 Self-completing and mitigate the need for a trained professional 

Neither instrument was self-completed by patients receiving drug and alcohol 

treatment (Corrigan and Bogner, 2007, Sacks et al., 2009).  

The OSU TBI-ID required a trained interviewer, with a background in brain injuries 

rehabilitation, to be administered (Corrigan and Bogner, 2007, Bogner and Corrigan, 

2009). For patients with co-morbidity TBI detection was more complex (Iverson et al., 

2005). The OSU TBI-ID had been validated with patients receiving drug and alcohol 

treatment. The interviewer required specific training in how to distinguish between 

altered states of consciousness due to substance intoxication versus TBI symptoms 

(Bogner and Corrigan, 2009, Corrigan and Bogner, 2007). This was achieved by the 

interviewer prioritising TBI events which resulted in the loss of consciousness rather 

than altered states of consciousness (Corrigan and Bogner, 2007). 

 

The BISQ can be self-completed or by proxy, however, the measure was administered 

by a trained interviewer when completed with patients receiving drug and alcohol 

treatment (Sacks et al., 2009). Part 3 of the BISQ attempted to differentiate co-

occurring factors e.g. mental health disorders, substance use and medications from TBI 

impairment (Sacks et al., 2009). The training demands of both instruments could be a 

limiting factor for wider adoption in drug and alcohol treatment services.  

 

3.4.4 Accessible to a range of different service providers 

The OSU TBI-ID had been validated with substance users and offenders (Corrigan and 

Bogner, 2007, Bogner and Corrigan, 2009). However, there was limited available 

evidence to comment on the accessibility across health and social care settings with 

different treatment populations (Corrigan and Bogner, 2007, Bogner and Corrigan, 

2009).  
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The BISQ had been widely used in observational analytic studies across seven high risk 

TBI populations; homeless people, persons with HIV seeking vocational rehabilitation, 

youth offenders, public school children, substance users, intercollegiate athletes and 

other community based samples (Brown et al., 2014). 

Both measures required further empirical validation and reliability testing with wider 

TBI treatment populations.  

 

3.4.5 Portable and can be used in the community  

Both measures were paper based and could be considered portable (Corrigan and 

Bogner, 2007, Sacks et al., 2009). The BISQ was available online for data collection and 

survey results were not presented after completion of the measure (MSICRC, 1998). 

 

3.4.6 Not dependent on reading ability 

The OSU TBI-ID was administered by an interviewer, making the instrument not 

dependent on patient reading ability (Corrigan and Bogner, 2007, Bogner and Corrigan, 

2009). The BISQ had 113 questions (HRSA, 2006) and was dependent upon reading 

ability if the measure was not completed with a trained interviewer. An instrument 

which could be self-completed by patients with low reading ability could have a 

beneficial impact in the wider adoption of TBI screening in drug and alcohol treatment 

making the screening process more collaborative and inclusive.  

 

3.5 TBI screening implications for practice in community drug and alcohol treatment 

The OSU TBI-ID (Corrigan and Bogner, 2007) and the BISQ (MSICRC, 1998) differed in 

two ways; method of enquiry and administration time. Neither method was entirely fit 

for purpose as an initial case finder for TBI in a drug and alcohol treatment service. The 

length of the BISQ was a major concern with 113 questions to complete, taking up to 

30 minutes to administer (Sacks et al., 2009, HRSA, 2006). The measure was not brief 

and could discourage under pressure staff from conducting TBI screening in a busy 

drug and alcohol treatment service. The cost of training required to ensure all health 

and social care professionals had sufficient skill in conducting the OSU TBI-ID could be 

prohibitive. Logistically, the co-ordination of inter-professional training as part of a 

common health assessment framework for TBI screening would be a complex 
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undertaking. A potentially more cost effective solution would be to convert clinical 

tacit knowledge into a computerised rule based decision algorithm. In recent years, 

there has been an emerging interest in clinical decision support software in healthcare 

(Free et al., 2013). Examples of these can be found in NHS triage services (O'Cathain et 

al., 2004, Fitzmaurice et al., 2002, Vadher et al., 1997). Decision support software 

would guide the health and social care professional in how to conduct TBI screening 

with their at risk populations, mitigating the need for a clinical background in brain 

injury rehabilitation. A health application offers portability with the increased use of 

smart phone and tablet computer technology in healthcare (Free et al., 2013).  

 

The OSU TBI-ID had greater relevance for this study as it was specifically validated with 

patients receiving drug and alcohol treatment and a brief version had been developed 

(Corrigan and Bogner, 2007, Bogner and Corrigan, 2009). This measure could form the 

basis of an adapted computerised TBI case finder. Permission was granted by Corrigan 

and Bogner for the OSU TBI-ID to be administered via a mobile enabled web-based 

application (see appendix G for research version).  

 

3.6 Competitive analysis 

There are several application stores which supply health applications for clinical staff. 

Many of the available applications have not undergone empirical validation or clinical 

certification from a professional body (NHS Innovations South East, 2014). Before 

committing resources to the adaptation of a case finding instrument for detecting 

lifetime exposure to TBI a search was conducted to determine whether an appropriate 

health application was available. Competitor applications were identified across 

platforms through searching Playstore, AppStore, and Windows Apps. Key search 

ǘŜǊƳǎ ƛƴŎƭǳŘŜŘΤ ΨǘǊŀǳƳŀǘƛŎ ōǊŀƛƴ ƛƴƧǳǊȅΩΣ ΨƘŜŀŘ ƛƴƧǳǊȅΩ ŀƴŘ ΩŎƻƴŎǳǎǎƛƻƴΩΦ Lƴ ǘƻǘŀƭ пт 

health and medical applications associated with TBI were identified across platforms 

(see appendix H for reviewed health applications). None of the identified applications 

were screening instruments for lifetime exposure to TBI. 17 health applications were 

concussion assessment tools for veterans and sports related injuries, the 30 remaining 

applications provided educational resources for head injury assessment, management, 

and rehabilitation. The head injury assessment tools identified were for individual 

head trauma events and not lifetime exposure to TBI. None of the instruments were CE 
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marked suggesting they had not undergone European conformity assessment for 

medical devices (MHRA, 2016).  

 

3.7 Conclusion 

A scoping review identified two relevant case finders for detecting lifetime exposure to 

TBI (Corrigan and Bogner, 2007, Sacks et al., 2009). Two limitations were noted with 

the instruments; administration times and training requirements. Health application 

technology with embedded clinical decision support software was suggested as a 

potential solution in how the OSU TBI-ID could be administered, mitigating the need 

for a trained professional. A competitive analysis revealed there were no available 

health applications for detecting lifetime exposure to TBI. This study proposes the 

adaptation of the OSU TBI-ID into a mobile health application. 
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4.0 Methodology 

4.1 Introduction 

This chapter outlines the methodological underpinnings adopted for this study when 

undertaking human centred design and evaluation. Methodological approaches to 

human centred design and evaluation research are discussed and a rationale for the 

chosen theoretical orientation provided. Formative usability testing is rooted in a 

mixed methods paradigm drawing upon both qualitative and quantitative usability 

perspectives when capturing patient and staff experiences in design and evaluation. An 

exploration of concurrent mixed method approaches to health application 

development is provided. The strengths and weaknesses of specific design and 

evaluation techniques in early user interface development are discussed. Formative 

sampling models were discussed and recommendations given in relation to sampling 

strategies when detecting usability problems. Qualitative and quantitative methods of 

analysing formative usability data are given. The three ethical principles of autonomy, 

beneficence and justice are discussed in the context of mixed methods usability 

research with patients who have complex needs. The chapter concludes with a 

reflexive account of conducting the study which embodies human centred principles of 

design and evaluation holding the end user at the centre of instrument development.  

 

4.2 Research methodologies 

The effective design and evaluation of health application technology is currently 

receiving much interest. Health application technology needs to demonstrate it is 

usable, meets patient and staff needs and most importantly is safe (Kamel Boulos et 

al., 2014). The virtues of specific methodological approaches for conducting usability 

studies have received little attention (Peute et al., 2008). 

 

4.2.1 Quantitative 

Positivism resonates with the hypotheticoςdeductive method (Cacioppo et al., 2004, 

Sciarra, 1999). This experimental approach involves systematic observation and 

description of phenomena contextualized within a model or theory using inferential 

statistics to test hypotheses (Cacioppo et al., 2004). Positivists believe there is a true 

and identifiable reality which can be described in terms of categories and large 
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samples will reveal the laws of nature (Mill, 1843). Summative usability research tends 

to quantify ǘƘŜ ǳǎŜǊΩǎ ŜȄǇŜǊƛŜƴŎŜ (Tullis and Albert, 2013). Prototype designs can be 

compared and evaluated in terms of their efficiency, effectiveness and satisfaction in 

use (Tullis and Albert, 2010). 

 

4.2.2 Qualitative 

The constructivist or interpretivist paradigm (Ponterotto, 2005) assumes there are 

multiple equally valid realities (Schwandt, 1994) constructed by the mind of the 

individual (Hansen, 2004). This relativist position uses the process of deep reflection as 

a method of investigation (Schwandt, 2000, Sciarra, 1999). The interaction between 

researcher and participant is the distinguishing mechanism from which deeper 

understanding can be achieved (Ponterotto, 2005). The ontological distinguishing 

feature for constructivism is that it is not feasible to separate out an objective reality 

from the participants lived experience of a historic social reality (Mertens, 2014). 

Qualitative enquiry is usually the dominant method found in formative usability 

research and could reveal solutions to redesign through rich problem description 

(Morgan, 1998). 

 

4.2.3 Mixed methods 

A schism has emerged over the past hundred years amongst paradigm hardliners who 

have entrenched themselves in either positivist or constructivist philosophies 

(Campbell and Stanley, 2015, Guba and Lincoln, 1982) this has been dubbed the 

paradigm wars (Howe, 1988). Promoters of the incompatibility thesis hold the position 

qualitative and quantitative research methods cannot and should not be mixed (Howe, 

1988, Johnson and Onwuegbuzie, 2004). 

 

Mixed methods research has been described as the third paradigm and has the 

potential to bridge the commonalities between the philosophies (Johnson and 

Onwuegbuzie, 2004). Use of objectives and process of enquiry is consistent throughout 

methods and paradigms (Dzurec and Abraham, 1993). Knowing which method to use 

and when it is appropriate to mix requires a researcher who is informed in 

epistemological and methodological pluralism, perhaps leading to more effective 
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research (Johnson and Onwuegbuzie, 2004). Formative usability research embraces 

the mixed methods paradigm, valuing multiple perspectives for problem identification 

and idea generation (Molich et al., 2004). 

 

4.3 Theoretical orientation 

Balancing the methodological tensions of mixed methods research is necessary when 

selecting a research design (Tashakkori and Teddlie, 2010). Pragmatism offers a way 

forwards for researchers who want to purposefully mix both qualitative and 

quantitative data sets and discard the dichotomy of post positivism and constructivism 

(Johnson and Onwuegbuzie, 2004). Pragmatism finds its roots with three American 

Philosophical thinkers; Charles Sanders Pierce, William James and John Dewey. There is 

no one definition for what is meant by pragmatism (Peirce, 1905). Professional 

backgrounds and topics of enquiry influences the many different interpretations of the 

pragmatic approach (Morgan, 2007). 

 

Pragmatism has a strong association with mixed methods research design as the 

priority is orientated towards the question under investigation and not the multiple 

methods of data collection available (Creswell, 2013). This does not mean a pragmatic 

ǇƘƛƭƻǎƻǇƘȅ ǎƘƻǳƭŘ ōŜ ǿƘƻƭƭȅ ŀŘƻǇǘŜŘ ǿƛǘƘƻǳǘ Ŧǳƭƭ ŎƻƴǎƛŘŜǊŀǘƛƻƴ ƻŦ ǘƘŜ ǇŀǊŀŘƛƎƳΩǎ 

characteristics and how they best complement a mixed methods approach (Tashakkori 

and Teddlie, 2010). A pragmatic methodology values abductive reasoning through a 

process of converting observations into theory and implementing those theories into 

practice (Morgan, 2007). In mixed methods literature pragmatism has been 

characterised in a philosophical framework by Johnson and Onwuegbuzie (2004) and 

provides a basis for the researcher to design and conduct mixed methods research.  

 

Bryman (1984)and Niglas (2004) both demonstrated that clinical practitioners are 

primarily directed by technical rationale as opposed to epistemology when selecting 

ƳŜǘƘƻŘǎΣ ǎǳƎƎŜǎǘƛƴƎ ǘƘŀǘ ƳŜǘƘƻŘƻƭƻƎȅ ƛǎ ƛƴ ŦŀŎǘ ŎƻƳƳƻƴƭȅΣ ΨŀƎƴƻǎǘƛŎ ǘƻ ŜǇƛǎǘŜƳƻƭƻƎȅΩ 

( Scott and Briggs, 2009, pg231). Clinical decision making is ultimately pragmatic (Scott 

and Briggs, 2009). The health application developed in this formative usability study is 

an example of a clinical tool. The instrument makes clinical decisions based on a 
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plurality of data and interpretations. Clinical reasoning is inherently abductive and 

mixes qualitative patient and staff experience with quantitative test results (Scott and 

Briggs, 2009).  

  

There are many definitions of mixed methods including research processes, 

philosophy, and research design (Creswell and Plano-Clark, 2011). Johnson et al. 

(2007a) set themselves the challenge of defining the term mixed methods research. 

They reviewed 19 definitions by 21 leading researchers (Creswell and Plano-Clark, 

2011). Johnson et al. (2007a, pg123) synthesised their different ideas and produced a 

composite definition: 

 

ΨMixed methods research is the type of research in which a researcher or team 

of researchers combines elements of qualitative and quantitative research 

approaches (e.g., use of qualitative and quantitative viewpoints, data 

collection, analysis, inference techniques) for the purposes of breadth and 

depth of understanding and corroborationΩ.  

   (Johnson et al., 2007a) 

 

There are many mixed methods typologies available to the usability researcher and 

consideration needs to be given to the paradigm emphasis (Morgan, 1998). The mixed 

methods design can either be predominantly qualitative or quantitative or both 

paradigms can have equal status (Morgan, 1998). A further dimension to the formation 

of the research design is time ordering, selecting whether the method should be mixed 

sequentially or concurrently (Johnson and Onwuegbuzie, 2004).  

 

To offer a more precise examination of mixed methods design review, Venkatesh et al. 

(2013) provides useful guidance. For usability research where the objective is to 

develop software then a concurrent mixed methods research design should be used 

(Venkatesh et al., 2013). The concurrent approach enables the usability evaluator to 

test redesigned iterations over time (Bhattacherjee and Premkumar, 2004).  
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4.3.1 Concurrent design 

Creswell (2009) proposed three different categories of concurrent research designs; 

triangulation, embedded and transformative. Concurrent mixed methods research 

designs collect qualitative and quantitative data simultaneously (Andrew and ╖alcomb, 

2009). Methods can be differentiated by the priority given to each data type, the stage 

data is integrated and whether the research is guided by a specific theoretical 

perspective (Terrell, 2012). 

 

4.3.2 Concurrent triangulation 

Triangulation is a concurrent mixed methods design (Creswell, 2009). The classic intent 

is to evaluate whether there is convergence or differences amongst the qualitative and 

quantitative data sets (Greene et al., 1989). Weighting of data types is typically equal 

for this design strategy, however, in practice there can be a dominant method 

(Creswell and Plano-Clark, 2011). A high degree of expertise is required using two 

different methods to examine a specific phenomenon (Creswell, 2009). The issue of 

how best to resolve discrepancies requires consideration. There are available 

procedures and these might involve further data collection through formulating a 

research project which addresses the discrepancy, supporting the iterative approach of 

usability research (Creswell, 2009). 

 

4.3.3 Concurrent embedded  

The embedded design has a dominant data type which guides a secondary nested 

method, a key requirement for this study. The qualitative method is typically dominant 

to gain an understanding of the nature of problems with the design (Creswell, 2013). 

Rich problem descriptions from a qualitative method (see section 5.6.7 Qualitative ς 

cognitive walkthrough) can be used to inform a quantitative method (see section 5.6.8 

Quantitative ς problem discovery) to help prioritise areas for redesign. Exclusive 

dependence on quantitative methods of enquiry would not suffice for idea generation 

when solving identified usability problems (Creswell, 2013). The different methods can 

address different research questions which was not necessary for this study (Gollob 

and Reichardt, 1987). The mixing of data typically occurs within the discussion section 

offering less flexibility in how the research findings can be presented (Creswell and 
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Plano-Clark, 2011). Despite this limitation, the different data types can be presented 

separately and not compared. With the embedded approach integration of data can 

present a challenge especially when the methods are addressing different research 

questions (Creswell and Plano-Clark, 2011). The dominant method can be informed by 

a theoretical perspective (Creswell, 2009). The primary benefit of this design is that it 

has the capacity to offer a broader overview of a research topic through having the 

advantage of both qualitative and quantitative research methods (Morse, 1991). 

 

4.3.4 Concurrent transformative 

A transformative design is guided by a theoretical perspective and can adopt the 

features of either an embedded or triangulated strategy (Creswell, 2009). The 

theoretical perspective of the study is the driver behind the choice of methodology, 

problem definition, study design, data analysis and interpretation of findings (Creswell, 

2009). Data can be mixed through merging, connecting or embedding (Creswell and 

Plano-Clark, 2011). The transformative approach has the same strengths and 

limitations as the other concurrent designs as they share many of the same features 

(Creswell, 2009).   

 

4.4 Phase one: Understanding and specifying context of use with literature review 

and synthesis 

There are multiple review types with associated methodologies and this section will 

offer a broad overview of their strengths and weaknesses in relation to the topic under 

investigation. There are many commonalities amongst the most frequently used 

typologies and for this reason the discussion will be limited to four review types (Grant 

and Booth, 2009). 

 

4.4.1 Systematic review 

Systematic review is the most well-known type of review method and there are 

specific guidelines available for the appraisal and synthesis of evidence (Higgins et al., 

2002). This review type attempts to undertake a comprehensive search for all available 

evidence on a specific research topic (Grant and Booth, 2009). It is crucial the 

systematic method is transparent and reproducible (Gerrish and Lacey, 2010). In the 
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early years of the Cochrane Collaboration the search strategy was restricted to one 

study type, typically randomised controlled trials (RCT) (Godlee, 1994, Grant and 

Booth, 2009) making it feasible to evaluate effectiveness (Gerrish and Lacey, 2010). 

Meta-analysis can be used to consolidate statistical findings from multiple 

homogenous quantitative studies. By assimilating findings from smaller studies a more 

precise effect of the results can be offered (Grant and Booth, 2009). A lack of available 

literature on a specific topic reduces the feasibility of applying a systematic review 

methodology (Grant and Booth, 2009). This review type had limited utility for the topic 

under investigation for this study as the question focus is on instrument development 

and not intervention effectiveness (Gerrish and Lacey, 2010).  

 

4.4.2 Qualitative review 

A qualitative systematic review is a method for interpreting and comparing qualitative 

literature (Grant and Booth, 2009). Meta-synthesis or meta-ethnography are terms 

used to describe qualitative systematic review. The process is interpretivist in gaining a 

more comprehensive understanding of a specific phenomenon (Gerrish and Lacey, 

2010). The synthesis of the evidence identifies themes or constructs across studies 

(Booth, 2001). 

 

There is emerging consensus in guidelines on how to conduct qualitative systematic 

reviews (Grant and Booth, 2009). Despite the establishment of qualitative review 

operating principles, there remains much debate as to when to apply this specific 

method (Booth, 2001). A decision needs to be made as to whether the priority is to 

identify as many qualitative studies as possible or to use an appropriate sampling 

method to select papers which build a holistic interpretation of a phenomenon 

(Greenhalgh, 2001). In early stage instrument development neither approach would 

entirely capture the topic under investigation as the available literature crosses 

paradigms bringing together quantitative diagnostic validation studies with qualitative 

observational studies (Molich et al., 2004). 
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4.4.3 Mixed methods review 

A mixed methods review can incorporate a range of methods in which one method is a 

literature review and is typically systematic (Grant and Booth, 2009). The mixed 

ƳŜǘƘƻŘǎ ǊŜǾƛŜǿ ǘȅǇŜ ƛǎ Ƴƻǎǘƭȅ ǳǎŜŘ ǘƻ ŀƴǎǿŜǊ ǘƘŜ ƳƻǊŜ ŎƻƳǇƭŜȄ ǉǳŜǎǘƛƻƴ ƻŦ ΨǿƘŀǘ 

works under which circuƳǎǘŀƴŎŜǎΩ όGrant and Booth, 2009, pg26) by bringing together 

what is effective with how it works (Booth, 2001). 

 

This type of review offers a comprehensive perspective of the research terrain. Review 

team burden is a major consideration due to the challenges of increased time demand. 

The difficulties of mixed method integration of both aggregative and interpretative 

methods of synthesis can make this review type less favourable (Mulrow, 1994). 

 

In this study the extent, range and nature of research activity was not known making it 

difficult to justify the use of review type which incorporates a systematic literature 

review (Levac et al., 2010). 

 

4.4.4 Scoping review  

This type of review provides a preliminary assessment of the potential size and scope of 

available research literature (Grant and Booth, 2009). It aims to identify the nature and 

extent of research evidence, usually including ongoing research. They can provide the basis 

for the justification of a full systematic review or identify gaps in the literature (Levac 

et al., 2010). A high quality scoping review should be both systematic and reproducible 

(Andrew and ╖alcomb, 2009). Scoping review rigour is frequently criticised as they are 

more vulnerable to the issue of bias (Levac et al., 2010). There are contradictory 

positions on whether scoping review findings can be used to advance policy and 

practice. Grant and Booth (2009) argue the identified literature is not subject to quality 

assessment and any recommendations from findings cannot be used to develop policy 

and practice. However, Levac et al. (2010) suggest scoping review findings can have 

broad implications for practice, research and policy.  

 

Williams (2012) report identified a need for routine TBI screening in patients receiving 

community drug and alcohol treatment. This study was a response to the identified 
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treatment gap. A scoping review offers a method for mapping the available literature 

in this area of interest (Arksey and O'Malley, 2005). The purpose of the review was to 

identify available case finding instruments for detecting lifetime exposure to TBI in 

patients receiving drug and alcohol treatment and establish whether there were any 

implications for practice. 

 

4.5 Phase two: Specifying patient and staff requirements through stakeholder 

involvement  

There is a strong culture within healthcare research for the use of patient and public 

involvement (PPI). The National Institute for Healthcare Research (NIHR) has been 

funding PPI for the past 20 years in the UK. The national advisory group for PPI has 

been developing an evidence base to evaluate the impact of patient and public 

participation in health and social care research. It is generally accepted that public 

involvement should occur at every stage throughout the research process (⅝nvolve, 

2014). This leads to the development of instruments which are more relevant, 

accessible and have higher acceptability amongst participants. Stakeholder 

consultation is a prevalent research method employed in formative usability design 

and evaluation studies for early instrument development (Curry et al., 1999, Elwyn et 

al., 2011, Witteman et al., 2015). Partnership working in usability research with various 

stakeholders can dispel potential misgivings and foster a milieu of trust and 

understanding (Cowan, 2010). 

 

Stakeholder involvement has been subject to much criticism from an implementation 

perspective as there was little guidance on how, when and to what extent to involve 

patients and staff in the research process (Cowan, 2010). Despite these weaknesses 

the personal knowledge patients with TBI could offer meant that useful insight about 

this issue under investigation could be gained (⅝nvolve, 2014).  

 

Stakeholder expertise is useful when there is minimal knowledge or uncertainty about 

the area of interest (Hardy et al., 2007). Early instrument development commences 

from a point of uncertainty and exclusive dependence on technical experts is 

unadvisable (Stoddart et al., 2006). This could justify the use of stakeholder opinion 
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enhancing design credibility through the involvement of patients and staff as content 

experts (Stoddart et al., 2006). Contentiously there are no set guidelines in literature 

as to how to define what is meant by expert, making the selection and identification of 

expert members problematic (Parenté et al., 1984, Baker et al., 2006). 

 

A small homogenous sample could lead to the identification of stakeholders who meet 

the condition of representativeness. Inclusion criteria for patient and staff expertise 

requires consideration (Stoddart et al., 2006). For this study expertise could be defined 

as lived or practice based experience of TBI in a community drug and alcohol 

treatment service. There is no available evidence to support the use of a 

predetermined level of experience when recruiting expert patients and staff (Hardy et 

al., 2007). 

 

Staff work based knowledge and patients who have exposure to TBI will offer valuable 

ƭƛǾŜŘ ŜȄǇŜǊƛŜƴŎŜΦ {ǘŀƪŜƘƻƭŘŜǊ ŜȄǇŜǊǘƛǎŜ Ŏŀƴ ƻŦŦŜǊ ƛƴǎƛƎƘǘ ƛƴǘƻ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘΩǎ 

development, however, there is no evidence to support the use of patient or staff 

involvement from a technical perspective suggesting a degree of specialist consultation 

may be required (Baker et al., 2006). 

 

Knowledge is one characteristic which could define a technical expert (Williams and 

Webb, 1994). Technical knowledge does not necessarily equate to expertise but 

possession of a relevant qualification could infer credibility (Hardy et al., 2007). 

Another practice of determining knowledge expertise is through the selection of 

technical experts through their published work (Jones and Hunter, 1995). At the 

opposite end of the spectrum studies have simply relied upon the subjective opinion of 

the researcher as to who they believe constitutes an expert (McBride et al., 2012). The 

latter option may be the only pragmatic solution to the identification of technical 

experts as access to appropriate and willing expertise could be in short supply. In this 

eventuality safeguards should be taken to ensure the technical expert is not know 

personally to the research team (Skolarus et al., 2011). 
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In early instrument design a wider range of ideas is valued over the commonality of 

design suggestions. This approach mitigates the risk of marginalising patients who may 

not use the same language as members of staff (Baker et al., 2006). Stakeholder 

perspectives as instrument developers can ratify a prototype user interface design for 

ease of use prior to usability testing (Elwyn et al., 2011).  

 

4.6 Phase three: Produce design solutions with usability research methods 

Usability evaluation research tends to fall into two broad methods of enquiry which 

have been defined as formative and summative assessment methods (Scriven, 1967). 

To offer a more concise discussion this section will exclusively focus on formative 

testing, or in other words a range of methods to find and fix usability problems (Sauro 

and Lewis, 2016). Formative evaluation offers a mechanism to include a specified 

patient group in the design and development process (Boy and Riedel, 2009). With the 

ever growing sophistication of software applications there is a call to provide designers 

with new evaluation methods for formative assessment (Kushniruk et al., 2011).  

 

Typically, formative usability studies do not rely upon one single method (Borgholm 

and Madsen, 1999, Gulliksen et al., 2004, Ebling and John, 2000, Peleg et al., 2009, 

Scott, 2008, Zabed Ahmed, 2008). Instead Molich et al. (2004) concluded that an 

appropriate mix of methods was required after reviewing how different organisations 

conducted formative evaluations.  

 

4.6.1 Qualitative usability methods 

Eye tracker, paper prototypes, remote testing and cognitive walkthrough are all 

usability evaluation methods (UEM) used to reveal potential usability problems with 

initial prototype designs (Dumas and ∫edish, 1999). Each evaluation method has its 

own distinct qualities in uncovering usability issues.  

 

In recent years eye tracking technology has become much more accessible due to 

increased affordability (Duchowski, 2002). Determining what data set is most 

important (e.g. eye fixation, duration and pupil diameter) and what this indicates 

about the application is one of the greatest challenges with eye-tracking technology 
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(Le Meur and Baccino, 2013). To assist with this, decision usability evaluation methods 

can be combined to gain a richer understanding of the user experience (Sibert et al., 

2000).  

 

Paper prototyping offers a low tech solution for usability evaluation (Snyder, 2003). 

This evaluation technique is good at detecting issues with terminology, navigation, 

content and page layout and is very cost effective (Snyder, 2003). The main 

disadvantage of paper based prototypes is that they do not truly replicate digital 

models of health applications as it is not feasible to demonstrate features such as 

scrolling, data entry, download time and the overall appearance of the visual interface 

(Sauer et al., 2010). 

 

Once the design cycle has progressed to the development of a prototype health 

application, the mixed methods approach to remote usability testing is frequently 

employed (Huang, 2005). This method has several benefits over traditional task based 

performance testing which typically requires the provision of a test laboratory, test 

administrator plus audio and visual recording equipment (Thompson et al., 2004). 

Remote usability testing reduces some of the costs associated with the traditional task 

based method through giving the end user the option of completing the test either at 

home or work if they have an internet connection (Thompson et al., 2004). This real 

life implementation can also create a more realistic test environment (Dray and Siegel, 

2004). The main weakness associated with remote usability testing is that users who 

do not have access to very specific equipment and skills e.g. PC, internet, telephone 

headset and reasonable IT capability may not be able to take part in the test process 

(Thompson et al., 2004). Patients in community drug and alcohol treatment services 

tend to come from socioeconomic disadvantaged backgrounds and potentially do not 

have access to the type of technology required for remote usability testing (Galea et 

al., 2004). 

 

The cognitive walkthrough method (Polson et al., 1992, Wharton and Lewis, 1994) 

ŜǾŀƭǳŀǘŜǎ ŘŜǎƛƎƴ ǘƘǊƻǳƎƘ ŜȄǇƭƻǊŀǘƛƻƴΣ ŦƻŎǳǎƛƴƎ ǇǊƛƳŀǊƛƭȅ ƻƴ ǘƘŜ ǳǎŜǊΩǎ ŎƻƎƴƛǘƛǾŜ 

processes when completing a specific task (Wharton and Lewis, 1994). Design 
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problems are revealed to the practitioner when the user interacts with the task, by 

ŘƛǎŎƻǾŜǊƛƴƎ ōŀǊǊƛŜǊǎ ǘƻ άƭŜŀǊƴƛƴƎ ōȅ ŜȄǇƭƻǊŀǘƛƻƴέ (Andre et al, 2003, p.462) and 

problems with on-screen content (Wharton and Lewis, 1994). This task orientated 

approach to evaluation, makes it possible to determine how well the design structure 

works together (Andre et al., 2003). Cognitive walkthrough has enhanced sensitivity, in 

comparison to other usability evaluation methods, when identifying generic usability 

issues (Van Velsen et al., 2013). 

 

A criticism of the cognitive walkthrough technique is that it does not reflect how a 

person would normally interact with a software application, seemingly at odds with 

the drive to make the test environment as realistic as possible (Kushniruk et al., 2011). 

To further this point, Pirolli et al. (2005) appraised several studies where the cognitive 

walkthrough technique improved performance, potentially resulting in an 

underestimation of usability problems. The technique demands a background 

knowledge in cognitive theory of exploration and has been described as both tedious 

and time consuming (Polson et al., 1992, Blackmon et al., 2002, Wharton and Lewis, 

1994, Desurvire et al., 1992). This opinion does not consider: 

- the nature of tasks set for testing 

- evaluator interpretations 

- individual differences amongst participants 

(Hornbæk, 2010, p.108) 

Despite these limitations, in usability literature the cognitive walkthrough technique is 

regarded as the gold standard to which all other usability evaluation methods should 

be held (Van Velsen et al., 2013, Hornbæk, 2010). 

 

This is by no means an exhaustive list of usability design and evaluation methods 

available to the usability researcher. There are many factors which could influence the 

decision process the usability evaluator may go through when selecting from their 

toolkit and these can be driven by cost, training and accessibility to equipment and 

expertise combined with what specific usability issues are a priority in the design cycle 

(Beyer and Holtzblatt, 1997).  
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4.6.2 Quantitative usability methods 

Problem discovery is a useful usability evaluation method for prototype designs which 

have not previously undergone usability testing. The method is especially helpful if you 

do not have any preconceived ideas about what participants may find problematic 

(Tullis and Albert, 2013). Problem discovery enables the evaluator to create test 

conditions which have a high degree of realism. However, usability performance 

cannot be compared between participants as predefined usability tasks are not set 

(Turner et al., 2006). 

 

Issue based metrics can be used to catalogue the frequency and severity of identified 

usability problems in predefined areas using the problem discovery method(Tullis and 

Albert, 2013). With this technique usability data is recorded in terms of a problem 

type, frequency and severity (Creswell, 2009). Usability problems can be generalised 

into predefined categories, for example, navigation, page layout and terminology 

(Hertzum and Clemmensen, 2012). By examining specific issues in terms of their 

frequency and severity a redesign priority shortlist can be achieved (Tullis and Albert, 

2013).  

 

There are many factors which influence the detection of usability problems including 

number and expertise of evaluators, test environment, and the competency of 

participants (Lewis, 2001). More severe problems have a higher detection rate than 

less severe usability problems (Nielsen, 1992, Virzi, 1992). As there are no objectively 

defined criteria for identifying usability problems, problem discovery can lead to 

potential discrepancy between evaluators (Hertzum and Clemmensen, 2012).  

 

4.7 Sampling 

There is no clear consensus over the number of participants required to detect 

usability problems and sampling models for formative usability testing have come 

under much criticism (Spool and Schroeder, 2001, Woolrych et al., 2011). The effect of 

participant and task heterogeneity across formative usability studies is frequently 

underestimated and sampling models offer limited utility (Hornbæk, 2010). However, 

Lewis (2006) considered four participants per group to have a highly accurate 

detection rate in formative usability research. The small sample size is based on 
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rigorous analytical evaluations of formative usability study data illustrating a small 

sample size can detect most usability problems (Wiklund et al., 2016). 

 

Table 2 provides sample size requirements for formative usability research (Sauro and 

Lewis, 2016). 

Table 2 - Likelihood of discovery for various sample sizes 

Formative usability research studies do not typically seek representativeness through 

random sampling, although recruiting participants who meet the target population 

criteria enhances credibility (Lewis, 2006). The sampling process should gain a good 

cross section of participants who represent the individuals using the health application 

(Wiklund et al., 2016). Purposive sampling could be used to ensure relatively equal 

distributions of participants according to variables that distinguish between datasets, 

including whether they were a patient or staff member and by gender. This would 

enable the evaluation of potential interactions between different groups (Lewis, 2006).   

 

Recruiting a sample group with above average limitations could impact upon 

ǇŀǊǘƛŎƛǇŀƴǘǎΩ ŀōƛƭƛǘȅ ǘƻ ǳǎŜ ǘƘŜ ǎƻŦǘǿŀǊŜ ŀǇǇƭƛŎŀǘƛƻƴ ƭŜŀŘƛƴƎ ǘƻ ŀ ƘƛƎƘŜǊ ŘŜǘŜŎǘƛƻƴ ǊŀǘŜ 

of usability problems (Tullis and Albert, 2013). Usability evaluators can intentionally 

skew the sample to detect severe usability problems by recruiting participants with 

more severe impairments (Wiklund et al., 2011). Specifically recruiting patients with 

suspected TBI could reveal the cognitive accessibility of a prototype health application. 

Purposive non-probability sampling could be most appropriate when deliberating over 

P n=1 n=2 n=3 n=4 n=5 

0.01 0.01 0.02 0.03 0.04 0.05 

0.05 0.05 0.10 0.14 0.19 0.23 

0.10 0.10 0.19 0.27 0.34 0.41 

0.15 0.15 0.28 0.39 0.48 0.56 

0.25 0.25 0.44 0.58 0.68 0.76 

0.50 0.50 0.75 0.88 0.94 0.97 

0.90 0.90 0.99 1.00 1.00 1.00 

(Sauro and Lewis, 2016, p147) 
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what criteria all cases would need to meet (Patton, 2015). A systematic recruitment 

process could be employed to ensure patients meet the purposive criteria. The 

evaluator could utilise head injury clinical markers and screening instruments to 

support the selection of patients with suspected TBI (Wiklund et al., 2011).  

 

When conducting usability testing with staff the use of a standardised patient is 

typically employed (Wiklund et al., 2011). The standardised patient is essentially an 

actor who can simulate neurological impairment through a standardised script (see 

appendix I for  standardised patient character summary)(Patton, 2015).  

 

A case finding tool for detecting TBI could be regarded as non-gender specific (Wiklund 

et al., 2011). Therefore, an equal distribution of female and male participants is 

required to determine whether there are gender differences when interacting with the 

health application (Tullis and Albert, 2013). 

 

4.8 Phase four: Evaluate design solutions through data analysis 

4.8.1 Qualitative analysis method 

Usability evaluation research has clear guidance in how to plan and implement 

investigations. Unfortunately, the literature does not provide instruction in how best 

to analyse the usability data (Folstad et al., 2012). Analysis in usability research is the 

process of capturing rich problem descriptions of usability issues incorporating causes, 

implications and solutions. There are many usability evaluation techniques discussed 

within the literature. Few studies have explored the application of analytic methods in 

usability evaluation (Howarth et al., 2009, Kjeldskov and Stage, 2004). However, an 

exploratory study by Folstad et al. (2012) investigated how usability professionals 

applied analytic methods. Analysis of usability data was found to be informal and 

pragmatic (Folstad et al., 2012).  

Applying usability evaluation in healthcare research presents a challenge when there is 

an absence of understanding in how to apply analytic methods to usability data. The 

following qualitative methods were considered; grounded theory (Charmaz, 2011, 

Glaser and Strauss, 1967) and thematic analysis (Braun and Clarke, 2006). 
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Grounded theory enables the exploration of a specific phenomenon and is concerned 

with the construction of theory from qualitative data (Charmaz, 2011). In social 

constructionist grounded theory, the process follows systematic guidelines for the 

collation, synthesis, analysis and conceptualisation of qualitative data leading to a 

theoretical account (Willig, 2013). It is not just an analytic method, it is an approach to 

qualitative research. Grounded theory perhaps is most appropriate to addressing 

research questions relating to social mechanisms which underpin a particular 

phenomenon (Glaser and Strauss, 1967). There are many examples of usability 

research studies which rely upon grounded theory to investigate human centred 

design topics (Ferreira et al., 2007, Fox et al., 2008, McInerney and Maurer, 2005, 

Matavire and Brown, 2008).  

An objective of this study was to identify usability problems and generate ideas for 

redesign. In grounded theory, the intent is to achieve a higher level of 

conceptualisation which is unnecessary for this usability study (Glaser and Strauss, 

1967). Usability research is perhaps more interested in a phenomenon as it appears 

within the data set which is an analytic strategy supported by thematic analysis (Braun 

and Clarke, 2006). ¢ƘŜƳŀǘƛŎ ŀƴŀƭȅǎƛǎ ƻŦŦŜǊǎ ƎǊŜŀǘŜǊ ŀŎŎŜǎǎƛōƛƭƛǘȅ ƛƴ ǘƘŜ ƳŜǘƘƻŘΩǎ 

application and is less demanding of time (Aronson, 1995). Historically, thematic 

analysis has been poorly defined (Braun and Clarke, 2006). Aspects of thematic 

analysis have been found in grounded theory (Clarke and Braun, 2013). Braun and 

/ƭŀǊƪŜΩǎ (2006) six phase thematic analysis offers the theoretical flexibility required for 

this study. A description of the qualitative six phase model is provided: 

- Phase one: transcript data is reviewed searching for meanings and patterns 

- Phase two: open codes are generated for data extracts 

- Phase three: data extracts and codes are organised into initial themes  

- Phase four: a thematic map is developed through linking codes and extracts 

across the data set 

- Phase five: themes are defined and named with an overarching narrative  

- Phase six: a narrative report is produced with illustrative extracts that 

represent the themes covered in the dataset. 

(Braun and Clarke, 2006) 
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Thematic analysis is exclusively an analytic method and not an approach to qualitative 

research (Braun and Clarke, 2006). Thematic analysis is not tied to data collection 

methods, theoretical positioning, epistemological or ontological frames of reference 

(Clarke and Braun, 2013). It has the capacity to answer most research questions and 

the method can be bottom up data driven, which is an important analytic feature for 

formative usability research and problem discovery (Aronson, 1995). Formative 

usability design and evaluation studies rely upon participatory approaches and this is 

possibly the greatest strength ƻŦ .Ǌŀǳƴ ŀƴŘ /ƭŀǊƪŜΩǎ (2006) six phase analytic model as 

it is accessible and supports participants in having a role in the analysis of the data 

(Braun and Clarke, 2006).  

 

The criteria for evaluating the trustworthiness of qualitative data has been a topic of 

much debate (Ali and Yusof, 2011). Critically appraising the trustworthiness of 

qualitative research findings is an important feature of evidence informed enquiry. A 

hierarchy of evidence for qualitative methods in healthcare has been developed and is 

illustrated in figure 3. 

Figure 3- Qualitative hierarchy for evidence 

 

 (Daly et al, 2007, pg45) 

Discussion will be limited to the appraisal of descriptive studies to complement the 

predominant method of enquiry used in this study. Descriptive studies are typically 

used to describe participant views with a concurrent research design (Daly et al., 
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2007). The use of an independent auditor in data analysis can increase reliability 

through reaching consensus over the qualitative findings (Weber, 1990). To further 

enhance credibility the use of member checking could be incorporated into the 

analysis of the qualitative data. This would give participants the opportunity to clarify 

and confirm whether the data interpretation reflects their views (Russell and Gregory, 

2003). 

 

4.8.2 Quantitative analysis method 

The analytic techniques applied to the usability data is dependent upon the question 

under investigation (Frokjaer et al., 2000). There are emerging studies which consider 

analysis in the context of redesign and it could be that such an approach would have 

more relevance in practical application (Hornbæk, 2010). 

 

One of the most popular methods of analysing usability problems is counting unique 

usability issues (Tullis and Albert, 2013). Analysing the frequency of usability data 

provides a rudimentary understanding of usability changes between each design 

iteration. A reduction in detected usability problems between design iterations is not 

necessarily indicative of improvement between designs (Tullis and Albert, 2013). It is 

feasible a small number of usability problems could be highly detrimental to the health 

ŀǇǇƭƛŎŀǘƛƻƴΩǎ ǳǎŀōƛƭƛǘȅ (Wiklund et al., 2011). By combining severity rating scales with 

usability frequency counting, it is possible to determine how often the observed issue 

reoccurs and establish whether high priority usability issues are being addressed 

between each design iteration (Wiklund et al., 2011). Basic analytic techniques can 

offer considerable insight using averages and standard deviations (Wiklund et al., 

2011). Descriptive statistics are frequently used to summarise usability data and 

highlight measures of central tendency (Hornbæk, 2010).Rubin and Chisnell (2011) 

provide an analytic method in which frequency and severity can be combined.  
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Frequency is calculated by the percentage of total participants affected by the usability 

problems and is ranked on a four point scale (see table 3) (Tullis and Albert, 2013).  

 Table 3- Frequency and severity Likert scales 

Severity of usability problems is rated on a four point ordinal scale. A criticality score is 

achieved by combining the frequency and severity rating scores (Tullis and Albert, 

2010). Usability priorities can be predefined and categorised in line with the objectives 

of the usability study (Rubin and Chisnell, 2011).  

 

4.9 Ethics 

Ethical consideration is the process of anticipating and resolving ethical dilemmas 

throughout all stages of research rather than rigidly following guidelines set by a 

professional body. The Belmont Report (NCPHSBBR, 1978) outlines three core ethical 

guidelines; autonomy, beneficence and justice.  

 

4.9.1 Autonomy  

The ethical principle of autonomy acknowledges the need to be sensitive to the issue 

of gaining consent and the right not to participate in the study (Marshall, 2006). The 

impaired capacity of participants with comorbidity presents a challenge for autonomy 

when obtaining informed consent (Drane, 1984). For participants with co-occurring 

substance use disorder (American Psychiatric Association, 2013) and neurological 

disability cognitive restrictions can increase complexity when attempting to gain true 

consent and enable decisional freedom (Faden and Beauchamp, 1986). 

 

The issue as to whether comorbid participants have the cognitive capability to 

comprehend the research topic and participate in research is controversial (Drane, 

Rating  
Score 

Frequency Criteria Severity criteria 

1 Occurs less than 10% off the time 
 

Usability problem causes mild irritation 

2 Occurs between 11% and 50% of 
the time 

Usability problem causes moderate 
issues 

3 Occurs between 51% and 89% of 
the time 

Usability causes severe issues 

4 Occurs at least 90% of the time Usability problem makes the product 
unusable 
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1984). Substance dependence and neurological disability severity can vary markedly 

across the treatment population (Compton et al., 2007). The co-occurring disorders 

could cause transient loss of capacity (Tarter et al., 1995).  

 

There is a need to evaluate the decisional capacity of different treatment populations 

consenting to take part in research (Drane, 1984, National Bioethics Advisory 

Commission, 1998). Incorporating understanding of disclosed information, 

comprehension of the research significance, capability of using information in 

reasoning and the ability to state a clear choice (Flaskerud and Winslow, 1998). Target 

population peer review is one method utilised by researchers. Patient expert reference 

groups can appraise consent form content and levels of understanding can be 

determined by researchers (Strauss et al., 2001). To avoid ambiguity or 

misunderstanding the purpose statement of the research must be clear to participants 

so there is no confusion over the intent of the research study (Strauss et al., 2001). 

 

4.9.2 Beneficence 

Beneficence is the principle of ensuring the chosen research topic ultimately benefits 

the target population and does not contribute to marginalisation or disempowerment 

(Haverkamp, 2005). The priority for beneficence is to reduce harm and provide 

benefits to the treatment population under investigation (Emanuel et al., 2000). There 

is a moral imperative for researchers to ensure vulnerable participants benefit from 

their research participation (Ruof, 2004). For patients with substance use disorder and 

neurological disability receiving drug and alcohol treatment the issue of burden 

becomes a higher priority (Sarantakos, 2012). The ethics review panel will need to see 

evidence that steps have been taken to minimise the burden for participants with co-

morbidities (Ruof, 2004).  

 

In usability studies, cognitive walkthrough is a frequently used evaluation method by 

researchers (Polson et al., 1992, Wharton and Lewis, 1994). The process of 

encouraging participants to think aloud is increasingly viewed as a moral enquiry (Flick, 

2009). Consideration needs to be given to participant exposure to stress which could 

be exasperated with vulnerable co-morbid populations (Creswell, 2009). Low tolerance 
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to stress, poor concentration and difficulties with problem solving are all indicative 

characteristics for participants with brain injuries (Ardila, 2013). It is difficult to 

anticipate harmful disclosure from participants and dysexecutive syndrome increases 

the likelihood this will occur with a neurologically impaired research population 

(Ardila, 2013). Protecting the participantΩs privacy through ensuring anonymity is 

essential (Patton, 2015). Participant names can be disassociated from transcripts 

during the coding process of data analysis (Creswell, 2009). Data storage, disposal and 

ownership are all important considerations and need to be fully resolved within the 

ethical review application (Creswell, 2009). 

 

4.9.3 Justice 

The principle of justice acknowledges how the burden and risk of participating in 

research should be shared equally amongst the treatment population who stand to 

benefit from the investigation (Punch, 2013). Justice recognises how research 

participants who are economically, socially, biologically and legally disadvantaged are 

more vulnerable to research pressure (NCPHSBBR, 1978). Special vulnerability is 

categorised as lack of capacity to consent to research and increased likelihood of 

coercion and harms (Lange et al., 2013).  

 

Patients with comorbidity are frequently subject to coercion from criminal justice 

services to participate in drug and alcohol treatment (Sarantakos, 2012). The pressure 

to participate in research can be viewed as existing on a continuum ranging from 

persuasion to coercion (Emanuel et al., 2000). Research oriented more towards 

coercion is less ethical (Faden and Beauchamp, 1986). The burden of participation 

should be offset against the gain in scientific understanding, from which the 

participating population should directly benefit (Faden and Beauchamp, 1986). 
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4.9.4 Ethics in mixed methods research 

Ethical consideration for mixed methods research typically encompasses more 

complexity (Andrew and ╖alcomb, 2009). The qualitative researcher enters the lives of 

the participant even when the contact is brief with in-depth semi structured 

interviews. This generates several ethical and strategic dilemmas which are perhaps 

not found with quantitative research (Locke et al., 2013).  

 

The preparation of the research proposal should incorporate two types of data 

collection methods (Mertens, 2014). There are many ethical issues prevalent within 

the data collection stage of research (Creswell, 2009). Recruitment, sampling strategy, 

data collection instruments and the analysis of data sets need to be considered from 

both qualitative and quantitative perspectives (Andrew and ╖alcomb, 2009). 

 

The nature of the study should determine whether the ethics application integrates 

both data collection methods in a single proposal or the two arms of the study are 

provided in separate applications (Mertens, 2014). For a mixed methods study where 

there is a concurrent research design a single application would be preferable 

(Creswell, 2009). Conversely, for a sequential design where each method of data 

collection is conducted separately two applications may be more appropriate 

(Mertens, 2014).  

 

The ethics proposal needs to explicitly demonstrate the rationale for mixing both 

qualitative and quantitative data sets. This is an important consideration as there is the 

potential to increase the burden to participants by collecting two data sets (Creswell, 

2009).  

Participants with neurological disability are more susceptible to fatigue and steps 

should be taken to reduce the burden of participation (Andrew and ╖alcomb, 2009). A 

concurrent mixed methods design could be used to minimise burden as quantitative 

data could be extracted from qualitative transcription post usability testing.  

 

Furthermore, repetitive or seemingly meaningless questioning can contribute to the 

experience of fatigue and should be avoided where feasible. Test administrators 
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should be sensitive to the initial signs of fatigue and respond accordingly by ensuring 

there is opportunity to take breaks or end the test prematurely. The usability test 

environment should be designed to accommodate the needs of participants with a 

limited attention span. 

 

A further challenge to data collection is negotiating access to research sites and the 

target population. The proposal must demonstrate the mechanism by which site 

permission will be obtained. Researchers who are authentic, enthusiastic and embody 

a genuine interest in the research site should have a comprehensive understanding of 

formal and informal gatekeepers to the organisation (Marshall, 2006). Site permission 

will be obtained ensuring minimal disruption and organisational guidelines for 

conducting research are adhered to (Creswell, 2009). 

 

4.10 Reflexivity 

Reflexivity is the critical exploration of the ǊŜǎŜŀǊŎƘŜǊΩǎ subjectivity (Somekh and 

Lewin, 2005). Bias is inherent throughout every stage of the research process as the 

researcher designs the study, collects the data and interprets the findings (Gerrish and 

Lacey, 2010). Transparency is valued when building trustworthiness in the research 

process (Mertens, 2014). Awareness of impact on data collection enhances an 

understanding of data interpretation. This section brings together five strands which 

have influenced this topic of investigation:  

- my lived experience of disability 

- designing through necessity 

- formal training in counselling psychology 

- work based experience in community drug and alcohol treatment 

- published work 

 

I never considered myself to be a designer. In fact, I believed I was devoid of any 

creative ability whatsoever. Thus, it would seem a research topic on user centred 

design and evaluation would not be an obvious choice for me. That is until 20 years 

ago, when life gave me a shift in perspective. My sight started to deteriorate and the 

need to adapt became an urgent reality. These new life skills set the foundation for 
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designing through necessity. At the time, I was training to become a counselling 

psychologist and honing my skills as an empathic therapist. Unbeknownst to me these 

two life skills of problem solving and empathy would shape my future research 

interests. Now I am registered blind and I have frequently heard myself complaining 

how this world has not been designed with me in mind. 

 

Designing for disability captured my interest and formed the rationale for this study. 

Human centred design and evaluation is a method by which you can capture the 

unique lived experience of people with disability. There are many examples of 

technological advancements which were initially designed for people with impairments 

and are now enjoyed by the mainstream. Screen readers, voice recognition and text 

messaging are a few good examples.  

 

Fortunately for me, design skills are something which can be learnt. Empathic design is 

at the heart of this study through following human centred design and evaluation 

principles. Valuing the experience of the end user through an empathic enquiry was a 

ƴŀǘǳǊŀƭ ƻƴǘƻƭƻƎƛŎŀƭ ǎǘŜǇ ŦƻǊ ƳŜΦ hǾŜǊ мс ȅŜŀǊǎΩ ŜȄǇŜǊƛŜƴŎŜ ƛƴ ŎƻƳƳǳƴƛǘȅ ŘǊǳƎ ŀƴŘ 

alcohol treatment services has influenced my pragmatic leanings creating the 

conditions for a research topic which embraced methodological pluralism. In my 

earlier published work with patients who experienced co-occurring mental health 

disorders and addiction the issue of impaired working memory kept reoccurring (See 

appendix J for publications)(Delgadillo et al., 2011, Delgadillo et al., 2012a, Delgadillo 

et al., 2012b, Delgadillo et al., 2015, Gore et al., 2015). A review of the literature 

revealed how depression and anxiety in combination with substance use disorder was 

a clinical marker for traumatic brain injury. Neurological disability in patients receiving 

drug and alcohol treatment in the UK has received minimal attention and formed the 

basis for the research question under investigation. 

 

4.11 Conclusion  

In conclusion, this chapter has provided an explanation for the adoption of pragmatic 

methodology in a human centred design and evaluation study. The mixed methods 

paradigm complements formative usability research methods. Concurrent embedded 
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mixed methods design offers an approach used in software development. Planning a 

usability study needs to be a collaborative and inclusive process involving end users 

and stakeholders. Literature review and stakeholder involvement could establish 

context of use and understanding of patient and staff requirements from a head injury 

survey application.  

 

To ensure inclusivity for stakeholders with neurological deficits paper based 

prototyping in combination with usability guidelines could make abstract design 

concepts more tangible. Evaluating design solutions for a prototype head injury survey 

user interface requires a sample which has credibility. Purposively recruiting patients 

and staff who have lived and practice based experience could enhance the detection of 

usability problems. Cognitive walkthrough and problem discovery techniques are 

useful usability evaluation methods for early instrument development when the type 

and scope of usability problems are unknown (Sauro and Lewis, 2016). Wider usability 

literature offers minimal guidance in the application of analytic methods for qualitative 

and quantitative data types. The usability industry has adopted a pragmatic approach 

to data analysis. Thematic analysis and basic descriptive statistics offer the theoretical 

flexibility required for formative usability research. Ethical consideration was given in 

seeking consent and minimising burden with vulnerable patients. Designing for 

disability using human centred principles through valuing lived experience and 

evidence informed guidance formed the basis for this study.  
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5.0 Method  

5.1 Introduction 

This chapter outlines the process underpinning this formative human centred design 

and evaluation for early instrument development (Nieveen and Folmer, 2013). The 

identification and recruitment procedure for key stakeholders is provided. Detail in 

how discussion groups adhered to usability guidelines in paper based user interface 

development is offered (Snyder, 2003). Choices in hardware, cyber security and 

decision support software are discussed and health context of use defined. The mixed 

methods research design, recruitment procedure, sample size and analytic methods 

are provided (Wharton and Lewis, 1994, Rubin, 1996). The chapter concludes with 

ethical considerations for the implementation of the study.  

 

5.2 Human centred design and evaluation in health application development  

In human centred design and evaluation, it is crucial to involve patients and staff 

throughout the design, evaluation and development process (Rubin and Chisnell, 

2011). The rationale for this is to capture patient and staff perspectives of what could 

be useful for the target population, at risk patient groups and associated health and 

social care professionals (Wolpin and Stewart, 2011). To increase the credibility of the 

health application the involvement of patients and staff as content experts was 

evidenced throughout the design and evaluation process (see appendices J and 

K)(Fromme et al., 2011).  

 

Building links with the target population was a fundamental step to take when creating 

a design space which generates an exchange of ideas and design solutions (Fromme et 

al., 2011). In developing a health application user interface the four human centred 

design and evaluation phases were adhered to  

- context of use  

- specify the patient and staff requirements  

- produce design solutions 

- evaluate designs 

(ISO, 2010) 
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 The human centred design and evaluation four phase process has been expanded 

upon throughout this chapter. 

 

5.3 Phase 1: Context of use 

One of the first key considerations that occurred in the planning of the formative 

evaluation study was defining the context in which the health application was 

evaluated (Thomas and Bevan, 1996). The setting was a community drug and alcohol 

treatment service. The service provides access to medical care, structured care 

coordination and psychosocial interventions as per national treatment guidelines for 

patients with substance use and alcohol problems. Approximately 500 patients engage 

with the service per annum seeking treatment and support for a variety of substance 

dependence issues. Complex social problems are pervasive in this population, which 

require the team to work closely with child social care, criminal justice, mental health, 

housing, education, and employment support services. The intended user population 

for the head injury survey application was patients and staff in this service. It was 

anticipated patient end users may well have low reading ability and cognitive 

restrictions (Williams, 2012). Types of neuro-deficits might include impaired working 

memory, limited attention span, reduced capacity to attend to multiple streams of 

information or problems with executive functioning (Williams, 2012). 

 

5.3.1 Patient and staff stakeholder expert reference groups 

The service user involvement network is a patient led group which has professional 

observers. The group is a collaboration between a dual diagnosis network and a service 

user involvement forum for health and social care services. There are approximately 11 

members with a range of statutory and voluntary sector, mental health and substance 

use experiences. The service user involvement network remit is to promote patient 

involvement through valuing personal expertise, with the intention of shaping strategic 

development and improving access to service provision for people with complex 

needs. 

 

A patient expert reference group was formed from interested members from the 

service user involvement network. To take part in the patient expert reference group, 
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members were required to have a dual diagnosis for common mental health disorder 

and substance use disorder (American Psychiatric Association, 2013). This served as a 

clinical marker for multiple traumatic brain injury (TBI) (Walker et al., 2007). Person 

related demographics such as age, race and gender were important but deemed 

secondary to the identified clinical markers. The research proposal was presented at 

the service user involvement network. Following the presentation any interested 

members were contacted via telephone within 1 week by the principle investigator. 

Four patient members were recruited for the stakeholder expert reference group in 

line with usability guideline recommendations (US Department of Health and Human 

Services, 2006). 

 

The research proposal was presented at the community drug and alcohol treatment 

service clinical team meeting. Following the presentation any interested staff were 

contacted via email within 1 week by the principle investigator. Four staff working in 

the community drug and alcohol treatment service from a multidisciplinary team of 25 

who had direct clinical contact with at risk patient groups for TBI were recruited for the 

staff stakeholder expert reference group. 

 

5.4 Phase 2: Specify the patient and staff requirements 

There are established evidence informed design and evaluation guidelines for health 

technology application development (US Department of Health and Human Services, 

2006). Good practice recommends showing how the design and evaluation method 

uses the recommended guidance (Fromme et al., 2011, Stoddart et al., 2006). In this 

study guidelines were adhered to in the development of the health applications user 

interface (US Department of Health and Human Services, 2006). 

 

Data was collected from patients and staff and recorded in expert reference group 

minutes (see appendix K and L). A discussion group was considered a useful method 

for an investigator who needed to retain control over the line of questions when 

following structured usability guidelines (Creswell, 2009).  
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5.5 Phase 3: Produce design solutions 

The stakeholder involvement consultation period was conducted over five months in 

2013. Two stakeholder expert reference groups were formed, one consisting of 

patients and the other, staff. In total, patients held five stakeholder meetings and staff 

held two stakeholder meetings. The principle investigator and research assistant 

delivered a series of presentations on parallel design, page layout and navigation to 

both stakeholder groups (presentation scripts and slides can be found in appendices L 

and M).   

 

The stakeholder expert reference group members were set the task of generating their 

own independent design ideas for adapting the OSU TBI-ID (Corrigan and Bogner, 

2007). Stakeholder expert reference group members generated several concepts using 

the best elements from each idea, referred to as parallel design (US Department of 

Health and Human Services, 2006). This helped identify the challenges placed upon the 

target population in terms of cognitive demand in completing the head injury survey 

application tasks and characteristics (Peute et al., 2008). 

 

The stakeholder expert reference group members produced six iterations of the paper 

based prototype head injury survey refining content, terminology, page layout and 

navigation. The final stage in stakeholder expert review culminated in the approval of 

the head injury survey application prior to formative usability testing. All stakeholder 

expert reference group members unanimously approved the web-based head injury 

survey application.   

 

5.5.1 Technical expert 

A technical expert from the University of Leeds provided consultation in relation to 

clinical decision support software and cyber security (see sections 5.5.2 and 

5.5.3)(please refer to expert reference groups minutes 12th July in appendix K). In 

making the transition from a paper based prototype to a digital instrument, increased 

consideration was given as to how the head injury survey application collected and 

processed patient data. 
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5.5.2 Clinical decision support software 

A rule based decision algorithm for detecting TBI was defined (Atkinson, 1997). 

Converting tacit knowledge into a clinical decision support software required an 

understanding of the cognitive processes held by the trained professional when 

diagnosing TBI. Cognitive continuum framework was used to increase the principle 

ƛƴǾŜǎǘƛƎŀǘƻǊΩǎ ŎƻƎƴƛǎŀƴŎŜ ǿƘŜƴ ŘƛŀƎƴƻǎƛƴƎ ¢.L (Cader et al., 2005). Determining the 

mode of cognition used when detecting TBI was the first step in increasing cognisance 

(Hamm, 1988). There are three dimensions associated with modes of cognition; 

analysis, intuition and quasirationality (Hamm, 1988, Hammond, 1996). The cognitive 

mode of analysis has been defined as slow, conscious and consistent, conversely 

intuition is rapid and unconscious (Hamm, 1988). Quasirationality adopts elements of 

both analysis and intuition and occupies a central point along the continuum 

(Hammond, 1996).   

 

Detecting TBI in patients receiving drug and alcohol treatment was a complex task. 

Screening for comorbidities required multiple clinical judgements and was an analytic 

process demanding a high degree of certainty (Hamm, 1988). This was achieved by the 

principle investigator securing an honorary clinical placement in a neuropsychology 

and rehabilitation team for adult patients with acquired brain injury. To increase 

cognisance the principle investigator received training in how to conduct 

neuropsychological assessments with TBI patients and co-occurring disorders. 

Detecting TBI required the identification of evidence informed clinical markers. For 

example, trauma to head or neck resulting in loss of consciousness with persistent 

neurological deficits. The OSU TBI-ID was broken down into four components. :  

- Exposure to TBI throughout lifetime 

- TBI clinical markers 

- Medical care received and/or remaining neuro deficits 

- Survey outcome 

 

The OSU TBI-ID was adapted through the inclusion of the Department of Health clinical 

guideline for Head Injury: Assessment and early management (NICE, 2014). Pre 

hospital assessment head injury risk factors (NICE, 2014) were incorporated in 
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response to the 30% of substance using patients who do not seek medical care 

following a head trauma event (Corrigan and Bogner, 2007). 

 

Detecting TBI was a systematic analytic process and required a high degree of certainty 

(Hammond, 1996). The clinical algorithm asked the patient a series of questions 

related to their exposure to head injury over a lifetime and presenting problems and 

ǎȅƳǇǘƻƳǎΦ 5ŜǇŜƴŘƛƴƎ ǳǇƻƴ ǘƘŜ ǇŀǘƛŜƴǘΩǎ ǊŜǎǇƻƴǎŜǎ ǘƘŜ ǎǘŀŦŦ ƳŜƳōŜǊ ǿŀǎ ǇǊƻǾƛŘŜŘ 

with the following diagnostic information; whether a head injury had been detected, 

the age at which the head injury occurred, the severity of the head injury and whether 

there were any remaining cognitive, emotional, behavioural or physiological 

complaints associated with head injury. Finally, the decision support software 

evaluated patient specific data and made a judgement on the extent to which the staff 

member could rely upon the accuracy of the detected head injury test result. 

 

5.5.3 Operating system and cyber security 

There are many available operating systems, however, the market is currently 

dominated by two platforms; Google Android and Apple iOS (NHS Innovations South 

East, 2014). Mobile devices operating systems are frequently upgraded to capitalise 

upon emerging hardware mobile technologies (Heitkötter et al., 2013). Developers 

need to account for the issue of backward compatibility or release new application 

updates (Bellifemine et al., 2008). Apple provide a software development kit and any 

ƴŜǿ ŀǇǇƭƛŎŀǘƛƻƴǎ ǊŜƭŜŀǎŜŘ ƻƴ ǘƘŜ Ψ!ǇǇ {ǘƻǊŜΩ ƴŜŜŘ ǘƻ ōŜ ŘƛƎƛǘŀƭƭȅ ŎŜǊǘƛŦƛŜŘ by Apple 

(Bergvall-Kåreborn and Howcroft, 2011). DƻƻƎƭŜΩǎ !ǇŀŎƘŜ ƭƛŎŜƴŎŜ ƛǎ ƻǇŜƴ ǎƻǳǊŎŜ ŀƴŘ 

the open source code can be modified by mobile device manufacturers and interested 

developers with certification (Misra and Dubey, 2013). 

 

The instrument needed to collect sensitive personal data and safeguards were taken to 

ensure cyber security. Android was more vulnerable to cyber-attack in comparison to 

iPhone as the android platform is open source (Misra and Dubey, 2013). Risk to cyber 

security was mitigated through following the technical expert recommendation to use 

a customisable survey software application (Snap Mobile Anywhere). The licensed 

survey software offered data security through having a password protected 
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synchronous connection to a secure remote server database. Other open source 

development tools were available; PhoneGap and Appcelerator (Hartmann et al., 

2011). However, the technical skill required to use these applications was beyond the 

skill set of the research team and so discounted. 

 

The hardware selected to conduct usability testing was chosen based on the 

availability of the technology in a community drug and alcohol treatment service. 

Hardware system specifications can be found in tables 4 and 5.  
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Table 4- Samsung Galaxy Tab 2 7.0 (WiFi) 

Platform 

Operation System Android 4.0 (Ice Cream Sandwich)  

Browser Android Browser  

Design 

Form Factor Tablet  

Physical Specification 

Dimension (HxWxD) 122.4 x 193.7 x 10.5mm  

Weight 341g  

Display 

Technology PLS TFT LCD  

Resolution 1024 x 600 (WSVGA)  

Size 7.0"  

Music & Sound 

Music Player 

Supported Codec: MP3, OGG, AAC-LC / 

AAC / AAC+ / eAAC+, AC-3, AMR-NB / WB, 

WMA, WAV, MID, IMY, FLAC  

3D Sound Technology 3D: Earphone / Speaker both  

Music Library Sound Alive solution powered by Samsung  

Connectivity 

Bluetooth BT 3.0  

USB USB 2.0 Host  

Internet HTML Browser Yes  

SyncML (DS) Support OMA DATA SYNC 1.2  

SyncML (DM) Support DM 1.2, FOTA  

WiFi 802.11b/g/n, WiFi Direct  

PC Sync Application Samsung Kies  

Memory 

External Memory Up to 32GB  

Further Information 

Touch Screen C-Type  
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Table 5- LENOVO H30 Desktop PC 

 

5.6 Phase 4: Evaluate designs 

The paper based prototype adapted from the OSU TBI-ID (Corrigan and Bogner, 2007) 

was digitised using Snap Mobile Anywhere (Snap Surveys Ltd, 2016). The formative 

usability objective was to conduct an evaluation of the prototype user interface for a 

Platform 

Operation System Windows 10 (64-bit) 

Design 

Form  PC 

Physical Specification 

Dimension (HxWxD) 308 x 105 x 399 mm 

Weight 5.9 kg 

Display 

Technology LED-backlit LCD monitor 

Resolution 1366 x 768 at 60 Hz 

Size 19" 

Music & Sound 

3D Sound Technology 3.5 mm jack 

Connectivity 

Bluetooth N/A 

USB 
- USB 3.0 x 2 

- USB 2.0 x 4 

Internet HTML Browser Yes  

WiFi 802.11 b/g/n 

Memory 

External Memory 7-in-1 memory card reader 

Further Information 

Storage 1 TB HDD, 7200 rpm 

Memory (RAM) 
8 GB DDR3 (16 GB maximum installable 

RAM) 
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TBI case finder with patients and staff in a community drug and alcohol treatment 

setting through the identification of usability problems and idea generation for 

redesign. A concurrent embedded design was used for instrument development 

(Johnson and Onwuegbuzie, 2004) and the mixed methods paradigm emphasis was 

predominantly qualitative (Morse, 1991). Time ordering of methods was concurrent 

with a pragmatic theoretical orientation. A process of abductive reasoning was used 

through converting usability observations into rich problem descriptions (Morgan, 

2007). The rationale for this was to use the qualitative findings to inform the problem 

discovery redesign priorities (Greene et al., 1989). 

 

5.6.1 Calculating sample size 

There was no formal sample size calculation as this was a formative usability study 

(Rubin, 1996). However, the available literature on determining sample size for 

formative usability studies recommend that four participants per group ensured a 94% 

likelihood of detecting at least once usability problems that have a probability of 

occurrence of 0.5 (Sauro and Lewis, 2016, Tullis and Albert, 2013).  

 

5.6.2 Patient formative usability recruitment 

- The principle investigator conducted a briefing at the community drug and 

alcohol treatment service clinical team meeting introducing the study purpose 

and recruitment strategy. A copy of the patient information leaflet (appendix 

O) was provided.  

- Patients who reported using substances or opiate substitute treatment within 

the last month, and who scored 12 or below on the Treatment Outcome Profile 

psychological rating scale were asked to consider taking part in the study after 

receiving a participant information leaflet. Permission was requested to 

forward their contact details to the principle investigator to discuss the study in 

more detail and to clarify any questions or concerns. Note that this did not yet 

constitute consent to take part in the study. 

- Potential participants who expressed interest were contacted via telephone 

within one week by the principle investigator to discuss the study. Staff 

informed the principal investigator over frequency of patient refusals to take 
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part in the study. Signed consent forms were returned personally or via post to 

the principle investigator. 

 

5.6.3 Staff formative usability recruitment 

- Principal investigator circulated email request for community drug and alcohol 

treatment service staff to take part in usability study and provided clinician 

information leaflet (see appendix P). 

- Community drug and alcohol treatment service staff forwarded their 

expression of interest in study via email to the principal investigator. Any 

interested staff were contacted via email within one week by the principal 

investigator. 

- Principal investigator obtained informed consent. 

- Principal investigator arranged for participants to undertake usability testing of 

prototype head injury survey application. 

 

5.6.4 Patient inclusion criteria 

Patients were eligible to participate in the formative usability test if they: 

- Were engaging with a community drug and alcohol treatment service. 

Engagement was defined by (a) registered with a community drug and alcohol 

treatment service and (b) had planned contact with the service within the last 

month. 

- Had a score of 12 or below on the Treatment Outcomes Profile (TOP) (Marsden 

et al., 2008) psychological rating likert scale for common mental health disorders 

(87% probability of detecting common mental health problem) (Delgadillo et al., 

2012a). 

- TBI detected using the Brain Injury Screening Index (BISI) (Pitman et al., 2015). 

- Had used alcohol, drugs, or opiate substitute treatment within the last month 

 

5.6.5 Patient exclusion criteria 

Patients were not eligible to participate in the formative usability test if they: 

- Were not engaging with a community drug and alcohol treatment service 
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- Did not meet the threshold for the clinical marker as defined by TOP (Marsden 

et al., 2008) psychological rating likert scale for common mental health disorders 

- TBI not detected using BISI (Pitman et al., 2015) 

- Were free of substances of dependence, including opiate substitute treatment 

- Did not have mental capacity (Department for Constitutional Affairs, 2003) 

- Were not an English language speaker  

 

5.6.6 Staff inclusion criteria 

Staff were eligible to participate in the formative usability test if they were working 

within a community drug and alcohol treatment service in a clinical role. A clinical role 

was defined by a member of staff who had direct contact with patients and conducted 

TBI screening. 

 

5.6.7 Qualitative ς cognitive walkthrough 

A cognitive walkthrough method was used focusing on ǇŀǊǘƛŎƛǇŀƴǘΩǎ cognitive 

processes when interacting with the head injury survey application (Wharton and 

Lewis, 1994). Participants were given the opportunity to identify user interface 

usability barriers and difficulties with navigation, content, page layout, terminology, 

data entry and technology. Participants could provide comments on how the design 

structure worked together (Andre et al., 2003). The cognitive walkthrough made it 

feasible to understand diagnosed problems, elicit recommendations, evaluate product 

design and measure participant satisfaction. 

 

The test administrator conducted the cognitive walkthrough usability test. The test 

administrator followed a set script with each participant which can be viewed in 

appendix Q. The usability test required specific apparatus; audio digital recorder, 

tablet computer and personal computer. The audio recordings were transcribed 

verbatim. A cognitive walkthrough procedure was followed developed by Wharton and 

Lewis (1994).  
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When conducting usability testing with staff the addition of a standardised patient was 

employed (Guise et al., 2012). The standardised patient was an actor who simulated 

neurological impairment through following a standardised script (Guise et al., 2012). 

 

5.6.8 Quantitative ς problem discovery 

¦ƴƛǉǳŜ ǳǎŀōƛƭƛǘȅ ƛǎǎǳŜǎ ǿŜǊŜ ŎƻǳƴǘŜŘ ŀƴŘ ǎŜǾŜǊƛǘȅ ǿŀǎ ǊŀǘŜŘ ǳǎƛƴƎ wǳōƛƴΩǎ (1996) issue 

based metrics. Frequency and severity were ranked using four point likert scales. 

Frequency was determined by the identification of unique usability problems across 

five predefined categories; terminology, navigation, content, page layout, data entry 

and technology. Each category represented a proportion of identified usability 

problems across the two affected groups, patients and staff. 

 

Usability criticality score was achieved by combining frequency and severity rating 

scores and had a range of between two and eight, the higher the score the greater the 

redesign priority (Rubin and Chisnell, 2011).  

 

5.7 Usability test environment 

The evaluation was conducted in a consulting room used by staff within the 

community drug and alcohol treatment service. To help ensure confidentiality and 

prevent distraction from background noises the room had sound insulated walls. The 

dimensions were approximately 3.5m x 4m. Furniture consisted of two comfortable 

chairs and one low coffee table. There was a single entry point with a sliding 

notification sign designating the room as free or engaged. This helped minimise 

unforeseen interruptions which could have disturbed the test environment. The floor 

was carpeted and the walls had a neutral decoration. There was a large window fitted 

with vertical blinds to control ambient light levels. The room was equipped with a 

panic alarm which could be triggered in the event of a crisis. There was an assigned 

member of staff who was available based at the duty desk near reception who could 

respond to the alarm and provide support. 
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5.8 Qualitative - thematic analysis 

¢ƘŜ ǉǳŀƭƛǘŀǘƛǾŜ ŀƴŀƭȅǘƛŎ ǎǘǊŀǘŜƎȅ ŎƻƳǇƭƛŜŘ ǿƛǘƘ .Ǌŀǳƴ ŀƴŘ /ƭŀǊƪŜΩǎ (2006) six phase 

analytic model.   

 

Phase 1: Qualitative data analysis was carried out by the principle investigator who 

independently reviewed the eight transcripts searching for meanings and patterns. 

This was achieved through the process of immersion in the qualitative data set and 

salient notes of interest were recorded. Meaning was derived through active 

familiarisation and critical analysis of the textual data (Braun and Clarke, 2006). 

 

Phase 2: The pre-analytic process of selective coding was used to pragmatically identify 

the predefined areas of interest; content, terminology, page layout, navigation, data 

entry and technology. This reductive data driven approach involves a degree of 

analysis through the identification of predefined analytic concepts (Braun and Clarke, 

2006). Semantic codes were captured recording explicit content generated by 

participants reflecting their language and concepts. The research question framed the 

systematic coding process capturing concise and relevant codes. Data extracts from 

complete coding were collated in Excel. 

 

Phase 3: Pattern based analysis was conducted identifying reoccurring ideas across the 

dataset. Relevance of patterns was not just limited to their frequency, but extended to 

their meaningfulness in connection to the research question. Candidate themes were 

developed through the organisation of ideas into a central concept. All the relevant 

coded data was collated and themes were actively constructed. This process involved 

capturing salient patterns relevant to the research question and discarding themes 

which did not meet the best fit of analysis.  

 

Phase 4: A thematic map was produced reviewing the relationships between linked 

codes and themes across the dataset. Themes were retained if they reflected the 

richness and depth required for a central concept in the data. The codes were revisited 

to evaluate whether they worked with the candidate theme. Once the revised themes 

had a distinct central organising concept which related to the research question, the 
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un-coded dataset was revisited repeatedly ensuring the revised themes captured the 

topic of enquiry.  

 

Phase 5: The completion of a satisfactory thematic map led to the preparation and 

further revision of themes for analysis. This was achieved through defining each theme 

and refining the content. Data extracts were identified which were interesting and 

relevant to the topic of enquiry. Each theme was interpreted and linked to the broader 

narrative. Sub themes were used to provide structure to larger complex themes. 

 

Phase 6: The deep analytic interpretative analysis of identified patterns commenced in 

the writing of the report producing a coherent and compelling story. Each theme was 

defined providing a plausible explanation. Extracts were identified which best 

illustrated the different aspects of each theme, demonstrating breadth and spread 

across the data. Data was cleansed by the removal of hesitation and repetition. 

¦ƴƴŜŎŜǎǎŀǊȅ ŘŜǘŀƛƭǎ ǿŜǊŜ ŘŜƭŜǘŜŘ ŀƴŘ ƛƴŘƛŎŀǘŜŘ ƛƴ ǘƘŜ ŜȄǘǊŀŎǘ ōȅ ΨόΧύΩΦ tǳƴŎǘǳŀǘƛƻƴ 

was included to enhance readability and not change the meaning of the extract. Each 

participant was assigned a data ID code and a key was provided. Illustrative extracts 

were used to support the analytic narrative. Themes were interpreted and a narrative 

constructed, driven by the research question. Candidate themes underwent further 

minor revisions as the analysis informed the development of the narrative (Braun and 

Clarke, 2006).  

 

To ensure analytical robustness the research team independently reviewed the themes 

(SG, JB and GN). SG independently conducted open coding for phases 1, 2 and 3. 

Iterative data analysis meetings were held for phases 4, 5 and 6 with the wider 

research team. A thematic narrative was developed using Microsoft Excel to perform 

clustering of themes. It was not feasible to involve stakeholders with the analysis of 

anonymised data due to time constraints. 

 

5.9 Quantitative ς descriptive statistics 

The usability data was quantitatively analysed using basic descriptive statistics. The 

two affected groups, patients and staff, underwent separate problem discovery 
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analysis using Rubin and Chisnell (2011) issue based metrics rating scales. A frequency 

count of unique usability problems was completed across the five predefined usability 

categories which were selectively coded in the thematic analysis. Proportions were 

calculated from the identified unique usability problems within the five predefined 

usability categories across the two affected groups. A frequency rating score was 

assigned to each predefined category. The identified unique usability problems in the 

five predefined usability categories received individual severity rating scores and a 

mean average was calculated for each category and a severity rating score assigned. 

The frequency and severity scores were combined to achieve a criticality score for 

prioritising usability problems within the five predefined categories across the two 

affected groups. The following equation illustrates how the criticality score was 

achieved: Criticality = Severity + Frequency of Occurrence (Rubin and Chisnell, 2011). 

 

5.10 Ethics  

This study received favourable opinion from the NHS Health Research Authority NRES 

Committee Yorkshire & the Humber - Leeds West. REC reference: 14/YH/0139. (See 

Appendix R) 

 

5.10.1 Participant consent 

The study took the following steps to ethically obtain informed consent: 

- To replicate what occurs in routine care it was considered most appropriate for 

recovery coordinators to screen for suitability. It was preferable for patients to 

make early disclosures about mental health (a clinical marker for TBI) in the 

context of a positive therapeutic relationship. It was important that an 

ƛƴŘŜǇŜƴŘŜƴǘ ǇŜǊǎƻƴ ǿƘƻ ǿŀǎ ƴƻǘ ŘƛǊŜŎǘƭȅ ƛƴǾƻƭǾŜŘ ƛƴ ǘƘŜ ǇŀǘƛŜƴǘΩǎ ŎŀǊŜ ǎƘƻǳƭŘ 

obtain formal informed consent, so that patients did not feel pressured into 

agreeing to participate due to their relationship with their recovery 

coordinator. For this reason, recovery coordinators asked potential participants 

for permission to request the principle investigator made contact. 

- It was important that patients had an opportunity to discuss and clarify any 

questions thoroughly before considering whether they wished to participate. A 

telephone conversation with the principle investigator ensured that patients 
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who may have had low reading ability would have been able to provide 

informed and considered consent. The principle investigator asked potential 

participants if they would like to think about the study and whether they 

wished to participate for one week before providing signed consent. 

- Patients had the right to withdraw from the study at any stage and the right to 

request their data to be deleted from the study dataset. 

 

5.10.2 Data handling and record keeping 

{ŜǾŜǊŀƭ ƳŜŀǎǳǊŜǎ ǿŜǊŜ ǘŀƪŜƴ ǘƻ ǇǊƻǘŜŎǘ ǇŀǊǘƛŎƛǇŀƴǘǎΩ confidentiality and secure the 

study data: 

- The principle investigator maintained an electronic register of patients who 

agreed to be contacted to discuss the study and provided informed consent or 

refused informed consent. This register was a general record of the study 

recruitment process and included patient names for contacting potential 

participants to obtain consent and to arrange usability evaluation. The names 

and contact details of patients who did not provide informed consent were 

deleted from the register. A numeric count was kept to record the numbers of 

people who refused to take part.  

- Access to paper based files or data, except for signed participant consent forms 

which were securely stored in a locked cabinet in a single community drug and 

alcohol treatment service was limited. This cabinet was in a section of the 

building which was accessible only to staff. 

- The principle investigator was responsible for collating a study database 

containing screening, usability evaluation, demographic and clinical data 

obtained during the recruitment and evaluation stages. The electronic database 

was stored in a secure network drive as described above. 

- The dataset was fully anonymised and contained no personally identifiable 

details such as names, addresses, telephone numbers or email addresses. 

- Encrypted USB memory cards were used strictly to store and transport data 

between NHS and university sites. Once data was transferred in this way, 

memory cards were erased.  
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- Transcripts from cognitive walkthroughs were stored as described above by the 

principle investigator at the community drug and alcohol service. 

- Following the end of the study period (12 months), all strictly anonymous study 

data was stored in a secure network drive for a period of 5 years. This is 

ŎƻƳǇƭƛŀƴǘ ǿƛǘƘ ǘƘŜ ǎŜǊǾƛŎŜΩǎ ƛƴŦƻǊƳŀǘƛƻƴ ƎƻǾŜǊƴŀƴŎŜ ǇƻƭƛŎȅ ǿƘƛŎƘ ǊŜǉǳƛǊŜǎ 

research data to be auditable by the University of Leeds. Any other copies of 

datasets held in the community drug and alcohol service were destroyed. The 

sponsor for this research study was the University of Leeds. 

 

5.10.3 Distress strategy 

Recovery coordinators and the research team directly interacting with patients may 

have become aware of distressing events in one of two ways:  

- If the participant disclosed suicidal ideation or intent 

- If the participant made any other disclosures that indicated potential risk to self 

or others. 

 

5.10.4 Reporting and responding to distress 

The recovery coordinator or research team member who became aware of a 

distressing event would: 

- Take the appropriate action based on the nature of the distressing event. Any 

actions taken would have been carried out in consultation with the research 

team.  

- Immediately report this to the principle investigator by telephone. 

- Only if the research team became aware of a life-threatening event (suicide 

attempt) the principle investigator would have reported this to the 

representative of the sponsor organisation (University of Leeds) and the 

relevant contact person from the community drug and alcohol treatment 

service. 

 

The procedure below stipulates the actions the research team would have taken if 

disclosures are made which raise serious concerns about risks to self or others: 
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- Provide participant a risk management and self-help leaflet which advises the 

participant on available sources of support; describe the leaflet information 

verbally via face-to-face contact or telephone. 

- Ask participant for consent to contact their recovery coordinator at the 

community drug and alcohol treatment service at which they are registered. 

- Remind the participant about the exceptions to confidentiality described in the 

patient information leaflet 

- Inform the principle investigator by telephone.  

- If the research team member has serious concerns (e.g. the participant 

ŘƛǎŎƭƻǎŜǎ ŀŎǘƛǾŜ ǎǳƛŎƛŘŀƭ Ǉƭŀƴǎ ŀƴŘ ƛƴǘŜƴǘύΣ ǘƘŜ ǇŀǊǘƛŎƛǇŀƴǘΩǎ ǊŜŎƻǾŜǊȅ 

coordinator and GP will be informed immediately to take appropriate action. 

Participants will be aware this will happen from the outset of the study. 
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6.0 Results 

6.1 Introduction 

¢Ƙƛǎ ŎƘŀǇǘŜǊ ǿƛƭƭ ǇǊŜǎŜƴǘ ǘƘŜ ŦƛƴŘƛƴƎǎ ƻŦ ǘƘŜ ŦƻǊƳŀǘƛǾŜ ǳǎŀōƛƭƛǘȅ ŜǾŀƭǳŀǘƛƻƴΦ Lƴ ƳŀƪƛƴƎ 

ǘƘŜ ǘǊŀƴǎƛǘƛƻƴ ŦǊƻƳ ǇŀǇŜǊ ōŀǎŜŘ ǇǊƻǘƻǘȅǇƛƴƎ ǘƻ ŀ ƘŜŀŘ ƛƴƧǳǊȅ ǎǳǊǾŜȅ ŀǇǇƭƛŎŀǘƛƻƴΣ ǘƘŜ 

ƛƴǎǘǊǳƳŜƴǘ ǊŜǉǳƛǊŜŘ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ŀ ŎƭƛƴƛŎŀƭ ŀƭƎƻǊƛǘƘƳΦ /ƭƛƴƛŎŀƭ ŘŜŎƛǎƛƻƴ ǎǳǇǇƻǊǘ 

ǎƻŦǘǿŀǊŜ Ŏŀƴ ŦŀŎƛƭƛǘŀǘŜ ƘŜŀƭǘƘ ŀƴŘ ǎƻŎƛŀƭ ŎŀǊŜ ǇǊƻŦŜǎǎƛƻƴŀƭǎ ƛƴ ƳŀƪƛƴƎ ŜǾƛŘŜƴŎŜ 

ƛƴŦƻǊƳŜŘ ŎƭƛƴƛŎŀƭ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ŦƻǊ ǘƘŜƛǊ ǇŀǘƛŜƴǘǎ ό5ƻǿŘƛƴƎΣ нллнύΦ ¢ƘŜ ŎƭƛƴƛŎŀƭ 

ŀƭƎƻǊƛǘƘƳ ŜƳōŜŘŘŜŘ ǿƛǘƘƛƴ ǘƘŜ ƘŜŀŘ ƛƴƧǳǊȅ ǎǳǊǾŜȅ ŀǇǇƭƛŎŀǘƛƻƴ ŦƻǊ ǘƘƛǎ ǎǘǳŘȅ ǿŀǎ ōŀǎŜŘ 

ǳǇƻƴ ǘƘŜ hƘƛƻ {ǘŀǘŜ ¦ƴƛǾŜǊǎƛǘȅ ¢ǊŀǳƳŀǘƛŎ .Ǌŀƛƴ LƴƧǳǊȅ LŘŜƴǘƛŦƛŎŀǘƛƻƴ aŜǘƘƻŘ όh{¦ ¢.Lπ

L5ύ ό/ƻǊǊƛƎŀƴ ŀƴŘ .ƻƎƴŜǊΣ нллтΣ .ƻƎƴŜǊ ŀƴŘ /ƻǊǊƛƎŀƴΣ нллфύ ŀƴŘ ǘƘŜ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 

IŜŀƭǘƘ ŎƭƛƴƛŎŀƭ ƎǳƛŘŜƭƛƴŜ ŦƻǊ IŜŀŘ LƴƧǳǊȅΥ !ǎǎŜǎǎƳŜƴǘ ŀƴŘ ŜŀǊƭȅ ƳŀƴŀƎŜƳŜƴǘ όbL/9Σ 

нлмпύΦ wŜƎƛǎǘŜǊŜŘ ǇŀǘƛŜƴǘǎ ǊŜŎŜƛǾƛƴƎ ŎƻƳƳǳƴƛǘȅ ŘǊǳƎ ŀƴŘ ŀƭŎƻƘƻƭ ǘǊŜŀǘƳŜƴǘ ǿŜǊŜ 

ǊŜŎǊǳƛǘŜŘ ƛŦ ǘǊŀǳƳŀǘƛŎ ōǊŀƛƴ ƛƴƧǳǊȅ ό¢.Lύ ǿŀǎ ŘŜǘŜŎǘŜŘ ǳǎƛƴƎ ŀ ǎǘŀƴŘŀǊŘƛǎŜŘ ƳŜŀǎǳǊŜΦ 

¢ƘŜ ǳǎŀōƛƭƛǘȅ ƻōƧŜŎǘƛǾŜ ǿŀǎ ǘƻ Ǝŀƛƴ ŀ ōŜǘǘŜǊ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǇŀǘƛŜƴǘΩǎ ǳǎŀōƛƭƛǘȅ ƴŜŜŘǎ 

ǿƘŜƴ ƛƴǘŜǊŀŎǘƛƴƎ ǿƛǘƘ ǘƘŜ ƘŜŀŘ ƛƴƧǳǊȅ ǎǳǊǾŜȅ ŀǇǇƭƛŎŀǘƛƻƴ ǿƛǘƘ ƴŜǳǊƻƭƻƎƛŎŀƭ Řƛǎŀōƛƭƛǘȅ 

ŀƴŘ ǎǳōǎǘŀƴŎŜ ǳǎŜ ŘƛǎƻǊŘŜǊ ό!ƳŜǊƛŎŀƴ tǎȅŎƘƛŀǘǊƛŎ !ǎǎƻŎƛŀǘƛƻƴΣ нлмоύΦ ¢ƘŜ ǾŀƭƛŘƛǘȅ ŀƴŘ 

ǊŜƭƛŀōƛƭƛǘȅ ƻŦ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘ ǿŀǎ ƴƻǘ ŜǾŀƭǳŀǘŜŘ ƛƴ ǘƘƛǎ ǎǘǳŘȅΦ {ǘŀŦŦ ǿƘƻ ƘŀǾŜ ŘƛǊŜŎǘ 

ŀŎŎŜǎǎ ǘƻ ǇŀǘƛŜƴǘǎ ǿƛǘƘ ¢.L ǘƻƻƪ ǇŀǊǘ ƛƴ ǘƘŜ ǎǘǳŘȅ ŀƴŘ ǿŜǊŜ ŀōƭŜ ǘƻ ǇǊƻǾƛŘŜ ŦŜŜŘōŀŎƪ ƻƴ 

ǘƘŜ ǳǎŀōƛƭƛǘȅ ƻŦ ǘƘŜ ƘŜŀŘ ƛƴƧǳǊȅ ǎǳǊǾŜȅ ŀǇǇƭƛŎŀǘƛƻƴ ǿƘŜƴ ǿƻǊƪƛƴƎ ǿƛǘƘ ǇŀǘƛŜƴǘǎ ǿƛǘƘ 

ǎǳǎǇŜŎǘŜŘ ƴŜǳǊƻƭƻƎƛŎŀƭ ƛƳǇŀƛǊƳŜƴǘ όtƭŜŀǎŜ ǎŜŜ ǎŜŎǘƛƻƴ сΦн tŀǊǘƛŎƛǇŀƴǘǎύΦ ¢ƘŜ ǳǎŀōƛƭƛǘȅ 

ƻŦ ǘƘŜ ƘŜŀŘ ƛƴƧǳǊȅ ǎǳǊǾŜȅ ŀǇǇƭƛŎŀǘƛƻƴ ǿŀǎ ŜǾŀƭǳŀǘŜŘ ōȅ ŎƻƭƭŜŎǘƛƴƎ ōƻǘƘ ǉǳŀƭƛǘŀǘƛǾŜ ŀƴŘ 

ǉǳŀƴǘƛǘŀǘƛǾŜ ǊŜǎŜŀǊŎƘ Řŀǘŀ ŎƻƴŎǳǊǊŜƴǘƭȅ ό/ǊŜǎǿŜƭƭΣ нлмоύΦ ¢ƘŜ ŦƛƴŘƛƴƎǎ ŦǊƻƳ ǘƘŜ 

ǘƘŜƳŀǘƛŎ ŀƴŀƭȅǎƛǎ ŀƴŘ ǇǊƻōƭŜƳ ŘƛǎŎƻǾŜǊȅ ŀǊŜ ǇǊŜǎŜƴǘŜŘΦ   

 

6.2 Participants 

Eight participants were purposively sampled to ensure relatively equal distributions of 

participants according to variables that distinguish between datasets, including 

whether they were a patient or staff member and by gender. The recruitment targets 

were n = 4 patient participants and n = 4 staff participants within 12 months. 

Therefore, the study recruited approximately 2% of the available patient population 

and 16% of the available staff member population.  
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For future design iterations it will be possible to use the initial findings from this study 

to assess whether the small sample size would be sufficient to identify the potential 

number of usability problems that exist (Sauro and Lewis, 2016). This would be 

achieved through calculating the average detection rate of usability problems per 

participant (Sauro and Lewis, 2016). 

 

9ƛƎƘǘ ǇŀǊǘƛŎƛǇŀƴǘǎ ŎƻƳǇƭŜǘŜŘ ǳǎŀōƛƭƛǘȅ ǘŜǎǘƛƴƎ όŦƻǳǊ ǇŀǘƛŜƴǘǎ ŀƴŘ ŦƻǳǊ ǎǘŀŦŦύΣ ŦƻǳǊ ƻŦ ǘƘŜ 

ǇŀǊǘƛŎƛǇŀƴǘǎ ǳǎŜŘ ŀ ǘŀōƭŜǘ ŎƻƳǇǳǘŜǊ ŀƴŘ ŦƻǳǊ ŀ ǇŜǊǎƻƴŀƭ ŎƻƳǇǳǘŜǊΦ aƻǎǘ ǇŀǊǘƛŎƛǇŀƴǘǎ 

ǿŜǊŜ ²ƘƛǘŜ .ǊƛǘƛǎƘ όb Ґ тύΣ ǿƛǘƘ ŀ ƳŜŀƴ ŀǾŜǊŀƎŜ ŀƎŜ ƻŦ пнΦс ȅŜŀǊǎ όǊŀƴƎŜ Ґ оо ǘƻ рмύΦ 

bƻƴŜ ƻŦ ǘƘŜ ŦƻǳǊ ǇŀǘƛŜƴǘǎ ǿƘƻ ǿŜǊŜ ǇǳǊǇƻǎƛǾŜƭȅ ǊŜŎǊǳƛǘŜŘ ŦƻǊ ǘƘŜ ǎǘǳŘȅ ǿŜǊŜ ŀōǎǘƛƴŜƴǘ 

ŦǊƻƳ ǎǳōǎǘŀƴŎŜǎ ŀǘ ǘƘŜ ǘƛƳŜ ƻŦ ǊŜƎƛǎǘǊŀǘƛƻƴ ŀƴŘ Řŀǘŀ ŎƻƭƭŜŎǘƛƻƴΦ ¢ƘŜ Ƴƻǎǘ ŎƻƳƳƻƴ 

ǊŜǇƻǊǘŜŘ ǎǳōǎǘŀƴŎŜǎ ǳǎŜŘ ōȅ ǘƘƛǎ ƎǊƻǳǇ ǿŜǊŜ ƘŜǊƻƛƴ όb Ґ нύΣ ŎǊŀŎƪ ŎƻŎŀƛƴŜ όb Ґ нύ ŀƴŘ 

Ŏŀƴƴŀōƛǎ όb Ґ мύΦ hƴƭȅ ƻƴŜ ǇŀǘƛŜƴǘ ǿŀǎ ŀ ǇƻƭȅπƛƭƭƛŎƛǘ ǎǳōǎǘŀƴŎŜ ǳǎŜǊΦ bƻƴŜ ƻŦ ǘƘŜ ǇŀǘƛŜƴǘǎ 

ǿŜǊŜ ŀƭŎƻƘƻƭ ŘŜǇŜƴŘŜƴǘ ƻǊ ǳǎŜŘ ƻǾŜǊ ǘƘŜ ŎƻǳƴǘŜǊ ƳŜŘƛŎŀǘƛƻƴΦ ¢ƘŜ ƳŀƧƻǊƛǘȅ ǿŜǊŜ 

ǇǊŜǎŎǊƛōŜŘ ƻǇƛŀǘŜ ǎǳōǎǘƛǘǳǘŜ ƳŜŘƛŎŀǘƛƻƴ όb Ґ оύΦ tŀǘƛŜƴǘǎΩ ƳŜŀƴ ǎŎƻǊŜ ŦƻǊ ǘƘŜ ¢ǊŜŀǘƳŜƴǘ 

hǳǘŎƻƳŜǎ tǊƻŦƛƭŜ ό¢htǎύ ǿŀǎ уΦнр όǊŀƴƎŜ Ґ тπмлύ όaŀǊǎŘŜƴ Ŝǘ ŀƭΦΣ нллуύΦ ! ǎŎƻǊŜ ƻŦ мн ƻǊ 

ōŜƭƻǿ Ƙŀǎ ŀƴ ут҈ ǇǊƻōŀōƛƭƛǘȅ ƻŦ ŘŜǘŜŎǘƛƴƎ ŎƻƳƳƻƴ ƳŜƴǘŀƭ ƘŜŀƭǘƘ ǇǊƻōƭŜƳǎΣ ŀ ŎƭƛƴƛŎŀƭ 

ƳŀǊƪŜǊ ŦƻǊ ŘŜǘŜŎǘƛƴƎ ¢.L ό²ƛƪƭǳƴŘ Ŝǘ ŀƭΦΣ нлмсΣ 5ŜƭƎŀŘƛƭƭƻ Ŝǘ ŀƭΦΣ нлмнŀύΦ ¢ƘŜ ƳŜŀƴ 

ƴǳƳōŜǊ ƻŦ ƘŜŀŘ ƛƴƧǳǊƛŜǎ ǿŀǎ нΦр όǊŀƴƎŜ Ґ нπоύΦ !ƴ ƻǾŜǊǾƛŜǿ ƻŦ ǇŀǘƛŜƴǘ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ Ŏŀƴ 

ōŜ ŦƻǳƴŘ ƛƴ ¢ŀōƭŜ сΦ  

Table 6- Patient characteristics, demographics, head Injury, mental health and 

substance use behaviour 

/ƘŀǊŀŎǘŜǊƛǎǘƛŎǎ b 

DŜƴŘŜǊΥ 

aŀƭŜ ό҈ύ н όрл҈ύ 

CŜƳŀƭŜ ό҈ύ н όрл҈ύ 

aŜŀƴ ŀƎŜ όǊŀƴƎŜύ пл όооπрмύ 

aŜŀƴ ƴƻΦ ƘŜŀŘ ƛƴƧǳǊƛŜǎ όǊŀƴƎŜύ нΦр όнπоύ 

aŜŀƴ ¢htǎ tǎȅŎƘƻƭƻƎƛŎŀƭ ƘŜŀƭǘƘ ǎŎŀƭŜ 
όǊŀƴƎŜύ 

уΦнр όтπмлύ 

{ǳōǎǘŀƴŎŜǎ ǳǎŜŘ ƛƴ ǘƘŜ ƭŀǎǘ ƳƻƴǘƘΥ 

IŜǊƻƛƴ н 

/ǊŀŎƪ н 

/ŀƴƴŀōƛǎ м 

/ƻŎŀƛƴŜ tƻǿŘŜǊ м 

!ƭŎƻƘƻƭ м 
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CƻǳǊ ǎǘŀŦŦ ƳŜƳōŜǊǎ ǘƻƻƪ ǇŀǊǘ ƛƴ ǘƘŜ ǎǘǳŘȅΦ ¢ǿƻ ŦŜƳŀƭŜ ŀƴŘ ǘǿƻ ƳŀƭŜΦ ¢ƘŜƛǊ ƳŜŀƴ ŀƎŜ 

ǿŀǎ прΦнр όǊŀƴƎŜ Ґ пмπпфύΦ !ƭƭ ǎǘŀŦŦ ǿƘƻ ǘƻƻƪ ǇŀǊǘ ƛƴ ǘƘŜ ǎǘǳŘȅ ƘŀŘ ŘƛǊŜŎǘ ŎƻƴǘŀŎǘ ǿƛǘƘ 

ǇŀǘƛŜƴǘǎ ǊŜŎŜƛǾƛƴƎ ŎƻƳƳǳƴƛǘȅ ŘǊǳƎ ŀƴŘ ŀƭŎƻƘƻƭ ǘǊŜŀǘƳŜƴǘ ŀƴŘ ǿƻǳƭŘ ƘŀǾŜ ŎƻƴŘǳŎǘŜŘ 

¢.L ǎŎǊŜŜƴƛƴƎ ŀǎ ǇŀǊǘ ƻŦ ǘƘŜƛǊ ŎƭƛƴƛŎŀƭ ǊƻƭŜΦ ¢ƘǊŜŜ ŎŀǎŜ ƳŀƴŀƎŜǊǎ ŀƴŘ ƻƴŜ ǎǇŜŎƛŀƭƛǎǘ 

ŀŘŘƛŎǘƛƻƴ ŘƻŎǘƻǊ ŎƻƳǇƭŜǘŜŘ ǳǎŀōƛƭƛǘȅ ǘŜǎǘƛƴƎ ǿƛǘƘ ǘƘŜ ǇǊƻǘƻǘȅǇŜ ƘŜŀŘ ƛƴƧǳǊȅ ǎǳǊǾŜȅ 

ŀǇǇƭƛŎŀǘƛƻƴΦ  

 

6.3 Stakeholder user interface design recommendations 

It was not feasible to implement all of the design recommendations offered by the two 

stakeholder discussion groups. The software developer who was in the initial research 

team unexpectedly left the project  leaving the principle investigator to make some 

pragmatic choices in how the study could be continued. A low cost application 

programming interface (API) was selected, Snap Mobile Anywhere (Snap Surveys Ltd, 

2016), which meant a number of design recommendations could not be adopted.  

There were two limiting factors for the final digital user interface 1) the functionality of 

Snap Mobile Anywhere (Snap Surveys Ltd, 2016) and 2) the technical skill of the 

research team member when coding the application. Finally, the absence of an 

independent user interface reviewer to ensure the design recommendations had been 

implemented compromised the user interface design which underwent formative 

usability evaluation. The stakeholder expert reference group design recommendations 

can be viewed in appendix S. Out of the 31 design recommendations only 42% were 

adopted in the prototype head injury survey application.  

 

6.4 Qualitative themes 

tŀǘƛŜƴǘǎ ŀƴŘ ǎǘŀŦŦ ŎƻƎƴƛǘƛǾŜ ǿŀƭƪǘƘǊƻǳƎƘ ǿŜǊŜ ŀǳŘƛƻ ǊŜŎƻǊŘŜŘ ŀƴŘ ǘǊŀƴǎŎǊƛōŜŘ 

ǾŜǊōŀǘƛƳΦ 9ƛƎƘǘ ǘǊŀƴǎŎǊƛǇǘǎ ǳƴŘŜǊǿŜƴǘ ŀ ǘƘŜƳŀǘƛŎ ŀƴŀƭȅǎƛǎ ǳǎƛƴƎ .Ǌŀǳƴ ŀƴŘ /ƭŀǊƪŜΩǎ 

όнллсύ ǎƛȄ ǇƘŀǎŜ ǉǳŀƭƛǘŀǘƛǾŜ ŀƴŀƭȅǘƛŎ ƳƻŘŜƭΦ ¢ƘŜ ǎŜƳŀƴǘƛŎ ǘƘŜƳŜǎ ŦƻǊ ǘƘƛǎ ǊŜǎŜŀǊŎƘ ŀǊŜ 

ǇǊŜǎŜƴǘŜŘΦ ! Ŧǳƭƭ ƴŀǊǊŀǘƛǾŜ ƻŦ ǇŀǘƛŜƴǘ ŀƴŘ ǎǘŀŦŦ ǳǎŀōƛƭƛǘȅ ŜȄǇŜǊƛŜƴŎŜǎ ƻŦ ǘƘŜ ƘŜŀŘ ƛƴƧǳǊȅ 

ǎǳǊǾŜȅ ŀǇǇƭƛŎŀǘƛƻƴ ƛǎ ǇǊƻǾƛŘŜŘ ŀƴŘ ŜǾƛŘŜƴŎŜŘ ǿƛǘƘ Řŀǘŀ ŜȄǘǊŀŎǘǎΦ ¢Ƙƛǎ ǎŜŎǘƛƻƴ ƻǳǘƭƛƴŜǎ 

ǘƘǊŜŜ ǘƘŜƳŜǎ ŀƴŘ ǘƘŜǎŜ ŀǊŜ ƛƭƭǳǎǘǊŀǘŜŘ ƛƴ ŦƛƎǳǊŜ пΦ   
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Figure 4- Thematic map 

 

¢ƻ ŜƴǎǳǊŜ ǇŀǊǘƛŎƛǇŀƴǘ Řŀǘŀ ǿŀǎ ŎƻƳǇƭŜǘŜƭȅ ŀƴƻƴȅƳƛǎŜŘ ǇŀǊǘƛŎƛǇŀƴǘ ŎƻŘŜǎ ǿŜǊŜ 

ƎŜƴŜǊŀǘŜŘ ŀƴŘ ŀ ƪŜȅ ƛǎ ǇǊƻǾƛŘŜŘ ƛƴ ǘŀōƭŜ тΦ 

Table 7- Participant description codes 

 
 
 
 
 
 
 
 

 

 

6.5 Theme one: User interface problems and improvements 

6.5.1 Navigation 

tŀǘƛŜƴǘǎ ŀƴŘ ǎǘŀŦŦ ŘƛǎƭƛƪŜŘ Ƙƻǿ ǎǳǊǾŜȅ ǉǳŜǎǘƛƻƴǎ ǿŜǊŜ ƻǊŘŜǊŜŘ ǿƘŜƴ ŜƭƛŎƛǘƛƴƎ Řŀǘŀ 

ǊŜƭŀǘƛƴƎ ǘƻ ƭƛŦŜǘƛƳŜ ŜȄǇƻǎǳǊŜ ǘƻ ¢.LΦ ¢ƘŜ ǎȅǎǘŜƳŀǘƛŎ ǇǊƻŎŜǎǎ ƻŦ ƛŘŜƴǘƛŦȅƛƴƎ ŀƭƭ ƘŜŀŘ 

ƛƴƧǳǊƛŜǎ ŎƻƳōƛƴŜŘ ǿƛǘƘ ǊŜǇŜǘƛǘƛǾŜ ǉǳŜǎǘƛƻƴƛƴƎ ŀōƻǳǘ ǘƘŜǎŜ ƛƴƧǳǊƛŜǎ ƳŀŘŜ ǘƘŜ 

ŜȄǇŜǊƛŜƴŎŜ ǘŜŘƛƻǳǎ ŀƴŘ ōƻǊƛƴƎ ŦƻǊ ǇŀǘƛŜƴǘǎΦ {ǘŀŦŦ ŦƻǳƴŘ ǘƘŜ ƳŜƳƻǊȅ ǊŜŎŀƭƭ ǎǘǊŀǘŜƎȅ ƻŦ 

ǊŜŎƻǊŘƛƴƎ ǘƘŜ Ƴƻǎǘ ǊŜŎŜƴǘ ƘŜŀŘ ǘǊŀǳƳŀǎ ŀƴŘ ǿƻǊƪƛƴƎ ōŀŎƪǿŀǊŘǎ ǘƘǊƻǳƎƘ ǘƛƳŜ ǳƴǳǎǳŀƭΦ 

ΨLǘ ŦŜƭǘ ǎǘǊŀƴƎŜ ƎƻƛƴƎ ōŀŎƪǿŀǊŘǎΦ LΦŜΦ ƎƻƛƴƎ ƛƴǘƻ ǘƘŜ ƭŀǎǘ ƛƴƧǳǊȅΦ CƛǊǎǘΦ !ƴŘ ǘƘŜƴ 

ƎƻƛƴƎ ǘƻ ŀ ŎƘƛƭŘƘƻƻŘ ƛƴƧǳǊȅ ŀǘ ǘƘŜ ŜƴŘΩ ό{at/ [ƛƴŜ оотύ 

/ƻŘŜ 5ŜǎŎǊƛǇǘƛƻƴ 

tCt/ tŀǘƛŜƴǘ ŦŜƳŀƭŜ ǇŜǊǎƻƴŀƭ ŎƻƳǇǳǘŜǊ 

tC¢/ tŀǘƛŜƴǘ ŦŜƳŀƭŜ ǘŀōƭŜǘ ŎƻƳǇǳǘŜǊ 

tat/ tŀǘƛŜƴǘ ƳŀƭŜ ǇŜǊǎƻƴŀƭ ŎƻƳǇǳǘŜǊ 

ta¢/ tŀǘƛŜƴǘ ƳŀƭŜ ǘŀōƭŜǘ ŎƻƳǇǳǘŜǊ 

{Ct/ {ǘŀŦŦ ŦŜƳŀƭŜ ǇŜǊǎƻƴŀƭ ŎƻƳǇǳǘŜǊ 

{C¢/ {ǘŀŦŦ ŦŜƳŀƭŜ ǘŀōƭŜǘ ŎƻƳǇǳǘŜǊ 

{at/ {ǘŀŦŦ ƳŀƭŜ ǇŜǊǎƻƴŀƭ ŎƻƳǇǳǘŜǊ 

{a¢/ {ǘŀŦŦ ƳŀƭŜ ǘŀōƭŜǘ ŎƻƳǇǳǘŜǊ  

Patients Staff 

User interface problems and improvements 

Living with TBI High tech or low tech 

healthcare 
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CƻǊ ǘǿƻ ƻŦ ǘƘŜ ǇŀǘƛŜƴǘǎ ŀ ǳǎŀōƛƭƛǘȅ ǇǊƻōƭŜƳ ƻŎŎǳǊǊŜŘ ǿƘŜƴ ǘƘŜȅ ǿŜǊŜ ǇǊƻǾƛŘŜŘ ǿƛǘƘ ŀ 

ƭƛǎǘ ƻŦ ƛƴƧǳǊȅ ŘŜǎŎǊƛǇǘƛƻƴǎΦ ¢ƘŜȅ ǘƻƻƪ ǘƘƛǎ ŀǎ ŀƴ ƻǇǇƻǊǘǳƴƛǘȅ ǘƻ ǎŜƭŜŎǘ ŜǾŜǊȅ ƘŜŀŘ ƛƴƧǳǊȅ 

ŜǾŜƴǘ ǘƘŜȅ ƘŀŘ ŜȄǇŜǊƛŜƴŎŜŘ ǿƛǘƘƛƴ ǘƘŜ ǎŜǘ ǘƛƳŜ ŦǊŀƳŜ ό{ŜŜ ŦƛƎǳǊŜ рύΦ  

Figure 5 - Injury description 

 

¢ƘŜȅ ŀǎǎǳƳŜŘ ŀƭƭ ŦǳǊǘƘŜǊ ǉǳŜǎǘƛƻƴǎ ǊŜƭŀǘŜŘ ǘƻ ŜǾŜǊȅ ƘŜŀŘ ƛƴƧǳǊȅ ƛŘŜƴǘƛŦƛŜŘ ŀƴŘ ƴƻǘ 

ƛƴŘƛǾƛŘǳŀƭ ƘŜŀŘ ǘǊŀǳƳŀ ŜǾŜƴǘǎΦ  

Ψ/ƻǎ ǘƘŀǘ ƳŜŀƴǎ LΩƭƭ ƘŀǾŜ ǘƻ Ǝƻ ǘƘǊƻǳƎƘ ŀƭƭ ƻŦ ǘƘŜƳ ώƘŜŀŘ ƛƴƧǳǊƛŜǎϐΦ aŀȅōŜ L Řƛƴǘ 

ǳƴŘŜǊǎǘŀƴŘ ǘƘŀǘΩ όtCt/ [ƛƴŜ нрсύ 

 

hƴŜ ǎǘŀŦŦ ƳŜƳōŜǊ ǎǳƎƎŜǎǘŜŘ ŀƭƭ ǘƘŜ ƘŜŀŘ ƛƴƧǳǊƛŜǎ ǘƘǊƻǳƎƘƻǳǘ ƭƛŦŜǘƛƳŜ ǎƘƻǳƭŘ ōŜ 

ǊŜŎƻǊŘŜŘ ŦƛǊǎǘ ōŜŦƻǊŜ ŀǎƪƛƴƎ ǎǇŜŎƛŦƛŎ ŘŜǘŀƛƭǎ ŀōƻǳǘ ŜŀŎƘ ƛƴƧǳǊȅΣ ǎǘŀǊǘƛƴƎ ǿƛǘƘ ǘƘŜ ƻƭŘŜǎǘ 

ƛƴƧǳǊȅ ŀƴŘ ǿƻǊƪƛƴƎ ŦƻǊǿŀǊŘǎ ǘƘǊƻǳƎƘ ǘƛƳŜΦ ¢ƘŜ ǇǊƻŎŜŘǳǊŜ ƻŦ ǊŜŎƻǊŘƛƴƎ ŜǾŜǊȅ ƘŜŀŘ 

ƛƴƧǳǊȅ ōŜŦƻǊŜ ŀǎƪƛƴƎ ǎǇŜŎƛŦƛŎ ǉǳŜǎǘƛƻƴǎ ƳƻǊŜ ŎƭƻǎŜƭȅ ǊŜŦƭŜŎǘǎ ǘƘŜ h{¦ ¢.LπL5 ǎŜƳƛ 

ǎǘǊǳŎǘǳǊŜŘ ƛƴǘŜǊǾƛŜǿ ŀŘƳƛƴƛǎǘǊŀǘƛƻƴ ƳŜǘƘƻŘΦ  

 

¢ƘŜ ƴŀǘǳǊŜ ƻŦ ǘƘŜ ƛƴƧǳǊƛŜǎ ŀƴŘ ǘƘŜ ƭƛŦŜ ŎƻƴǘŜȄǘ ƻŦ ǘƘŜ ǇŀǘƛŜƴǘ ƎǊƻǳǇ ƳŀŘŜ ǘƘŜ ǊŜŎŀƭƭ ƻŦ 

ƘŜŀŘ ǘǊŀǳƳŀ ǇǊƻōƭŜƳŀǘƛŎ όǎŜŜ ǎŜŎǘƛƻƴ сΦрΦо /ƻƴǘŜȄǘύΦ LƳǇŀƛǊŜŘ ǿƻǊƪƛƴƎ ƳŜƳƻǊȅ 

ǇǊŜǎŜƴǘŜŘ ǎŜǾŜǊŀƭ ŎƘŀƭƭŜƴƎŜǎ ƛƴ ǘŜǊƳǎ ƻŦ ǊŜŎƻƭƭŜŎǘƛƴƎ ǘƘŜ ƴǳƳōŜǊ ƻŦ ƘŜŀŘ ƛƴƧǳǊƛŜǎΣ ǘƘŜ 

ŀƎŜ ŀǘ ǿƘƛŎƘ ǘƘŜ ƛƴƧǳǊȅ ƻŎŎǳǊǊŜŘΣ ǎŜǾŜǊƛǘȅ ƻŦ ǘƘŜ ƛƴƧǳǊȅ ŀƴŘ ǘƘŜ ǘȅǇŜ ŀƴŘ ƭŜǾŜƭ ƻŦ 

ƳŜŘƛŎŀƭ ŎŀǊŜ ǊŜŎŜƛǾŜŘΦ ¢ƘŜ ƴŀǾƛƎŀǘƛƻƴ ǇǊƻŎŜǎǎ ƻŦ ǎȅǎǘŜƳŀǘƛŎŀƭƭȅ ƎƻƛƴƎ ǘƘǊƻǳƎƘ ŜŀŎƘ 

ƛƴƧǳǊȅ ƛƴŎǊŜŀǎŜŘ ǿƻǊƪƛƴƎ ƳŜƳƻǊȅ ƭƻŀŘ ŀƴŘ ǇŀǘƛŜƴǘǎ ǿŜǊŜ ǳƴŀōƭŜ ǘƻ ǊŜŎƻƭƭŜŎǘ ǿƘŀǘ 

ƛƴƧǳǊƛŜǎ ǘƘŜȅ ƘŀŘ ƛƴƛǘƛŀƭƭȅ ƛŘŜƴǘƛŦƛŜŘ ǿƘŜƴ ŀƴǎǿŜǊƛƴƎ ƭŀǘŜǊ ǉǳŜǎǘƛƻƴǎΦ ¢Ƙƛǎ ǳǎŀōƛƭƛǘȅ 

ǇǊƻōƭŜƳ ǿŀǎ ŦǳǊǘƘŜǊ ŎƻƳǇƻǳƴŘŜŘ ōȅ ǘƘŜ ŦŀŎǘ ŀƭƭ ǇŀǘƛŜƴǘǎ ŜȄǇŜǊƛŜƴŎŜŘ ƳǳƭǘƛǇƭŜ ƘŜŀŘ 

ƛƴƧǳǊƛŜǎ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜƛǊ ƭƛŦŜǘƛƳŜ ŀƴŘ ŘƛŘ ƴƻǘ ǿŀƴǘ ǘƻ ǎȅǎǘŜƳŀǘƛŎŀƭƭȅ Ǝƻ ǘƘǊƻǳƎƘ ŜŀŎƘ 

ƘŜŀŘ ƛƴƧǳǊȅΦ ¢ƘŜȅ ŘƛǎƭƛƪŜŘ ǘƘŜ ǎŜǉǳŜƴǘƛŀƭ ǎǘǊǳŎǘǳǊŜ ƻŦ ǘƘŜ ǎǳǊǾŜȅΣ ŦƛƴŘƛƴƎ ǘƘŜ 

ǉǳŜǎǘƛƻƴƛƴƎ ǊŜǇŜǘƛǘƛǾŜ ŀƴŘ ǘŜŘƛƻǳǎΣ ƳŀƪƛƴƎ ƛǘ ŘƛŦŦƛŎǳƭǘ ǘƻ ŎƻƴŎŜƴǘǊŀǘŜ ƻƴ ǎƻƳŜ ƻŦ ǘƘŜ 
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ǉǳŜǎǘƛƻƴǎ ōŜƛƴƎ ŀǎƪŜŘΦ ¢ƘŜ ŘŜǇǘƘ ƻŦ ǉǳŜǎǘƛƻƴƛƴƎ ŦƻǊ ŜŀŎƘ ƘŜŀŘ ƛƴƧǳǊȅ ǿŀǎ ŦƻǳƴŘ ǘƻ ōŜ 

ǘƻƻ ǘƛƳŜ ŎƻƴǎǳƳƛƴƎ ŀƴŘ ǎƭƻǿΦ /ƻƳǇƭŜǘƛƻƴ ƻŦ ǘƘŜ ǎǳǊǾŜȅ ƴŜŜŘǎ ǘƻ ōŜ ƳƻǊŜ ǊŀǇƛŘ ŀƴŘ 

ŎŀǇŀōƭŜ ƻŦ ƘƻƭŘƛƴƎ ǘƘŜ ǇŀǘƛŜƴǘΩǎ ŀǘǘŜƴǘƛƻƴ ǘƘǊƻǳƎƘ ŘƛǎǇƭŀȅƛƴƎ ƪŜȅ ƛƴŦƻǊƳŀǘƛƻƴ 

ƛƳƳŜŘƛŀǘŜƭȅ ƛƴ ǘƘŜ ƭƛƴŜ ƻŦ ǎƛƎƘǘ ǿƛǘƘ ŀƴ ŜȅŜπŎŀǘŎƘƛƴƎ ǇǊŜǎŜƴǘŀǘƛƻƴΦ 

ΨL ŦƛƴŘ ƛǘ ǊŜŀƭƭȅ ƘŀǊŘ ǘƻ ǊŜƳŜƳōŜǊ ǘƘŜ ƛƴŎƛŘŜƴǘ ƛƴ ŘŜǘŀƛƭΩ όta¢/ [ƛƴŜ нпсύ 

ΨL ŎŀƴΩǘ ǊŜƳŜƳōŜǊ ǿƘŀǘ LΩǾŜ ŘƻƴŜ ŀǘ ōŜƎƛƴƴƛƴƎ ƻŦ ƛǘ ώIŜŀŘ LƴƧǳǊȅ {ǳǊǾŜȅϐΦ ¢ƘŀǘΩǎ 

Ƙƻǿ ƳǳŎƘ L ŦƻǊƎŜǘ ǘƘƛƴƎǎ ǎƻ ǉǳƛŎƪΦΩ όtCt/ [ƛƴŜ нснύ 

ΨLΩǾŜ ƘŀŘ ƳǳƭǘƛǇƭŜ ƘŜŀŘ ƛƴƧǳǊƛŜǎΣ ǎƻΦ L ŘƻƴΩǘ ǿŀƴǘ ǘƻ ōŜ ƎƻƛƴƎ ǘƘǊƻǳƎƘ ŜǾŜǊȅ ƻƴŜΩ 

όtCt/ [ƛƴŜ нпоύ 

 

6.5.2 Data entry and technology 

tŀǘƛŜƴǘǎ ŀƴŘ ǎǘŀŦŦ Ƴƻǎǘƭȅ ƘŀŘ ŘƛŦŦŜǊŜƴǘ ǳǎŀōƛƭƛǘȅ ǇŜǊǎǇŜŎǘƛǾŜǎ ŦƻǊ Řŀǘŀ ŜƴǘǊȅ ŀƴŘ 

ǘŜŎƘƴƻƭƻƎȅΦ {ǘŀŦŦ ǿŜǊŜ ŎǊƛǘƛŎŀƭ ƻŦ ŀ ƳŜŀǎǳǊŜ ǿƘƛŎƘ ŎƻƭƭŜŎǘŜŘ ǊŜǘǊƻǎǇŜŎǘƛǾŜ ƘŜŀŘ ƛƴƧǳǊȅ 

ŘŀǘŀΦ ¢ƘŜȅ ǘƘƻǳƎƘǘ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘ ǿƻǳƭŘ ōŜ ǎǳōƧŜŎǘ ǘƻ ŦŀƭǎŜ ǇƻǎƛǘƛǾŜ ǊŜǎǇƻƴǎŜǎ ŀƴŘ 

ǊŜŎŀƭƭ ōƛŀǎΦ hƴŜ ǎǘŀŦŦ ƳŜƳōŜǊ ŎƻƴǎƛŘŜǊŜŘ ǎƻƳŜ ƻŦ ǘƘŜ ǎǳǊǾŜȅ ǉǳŜǎǘƛƻƴǎ ǘƻ ōŜ ǘƻƻ 

ƭŜŀŘƛƴƎΣ ǇƻǘŜƴǘƛŀƭƭȅ ǊŜǎǳƭǘƛƴƎ ƛƴ ŦŀƭǎŜ ǇƻǎƛǘƛǾŜ ƻǳǘŎƻƳŜǎΦ ¢ƘŜ ƴŀǘǳǊŜ ƻŦ ǘƘŜ ƛƴƧǳǊƛŜǎ ŀƴŘ 

ǘƘŜ ŀƳƻǳƴǘ ƻŦ ǘƛƳŜ ǿƘƛŎƘ Ƙŀǎ ǇŀǎǎŜŘ ǎƛƴŎŜ ǘƘŜ ƘŜŀŘ ƛƴƧǳǊȅ ƻŎŎǳǊǊŜŘ ǿŀǎ ǘƘƻǳƎƘǘ ǘƻ 

ŎŀǳǎŜ ǊŜŎŀƭƭ ōƛŀǎΣ ŜǎǇŜŎƛŀƭƭȅ ƛŦ ǘƘŜȅ ǿŜǊŜ ƛƴƧǳǊŜŘ ŘǳǊƛƴƎ ŎƘƛƭŘƘƻƻŘΦ hƴŜ ǎǘŀŦŦ ƳŜƳōŜǊ 

ǉǳŜǎǘƛƻƴŜŘ Ƙƻǿ ŀ ǇŀǘƛŜƴǘ ŎƻǳƭŘ ŜǎǘƛƳŀǘŜ ŘǳǊŀǘƛƻƴ ƻŦ ƭƻǎǎ ƻŦ ŎƻƴǎŎƛƻǳǎƴŜǎǎ ƎƛǾŜƴ ǘƘŜ 

ƴŀǘǳǊŜ ƻŦ ǘƘŜ ƛƴƧǳǊȅΦ 

ΨLǘΩǎ ŀƭƳƻǎǘ ƭƛƪŜ ǇǊƻƳǇǘƛƴƎΦ {ƻ ȅƻǳΩǊŜ ŜƭƛŎƛǘƛƴƎ ƛƴŦƻǊƳŀǘƛƻƴ ŦƛǊǎǘΦ ²ƘƛŎƘ ŎƻǳƭŘ 

ǘƘŜƴ ǘǊƛƎƎŜǊ ŀ ŦŀƭǎŜ ǊŜǎǇƻƴǎŜΦΩ ό{a¢/ [ƛƴŜ ортύ 

Ψ[Ŝǎǎ ǘƘŀƴ ŦƛǾŜ ƳƛƴǳǘŜǎΦ LΩŘ ǇǊƻōŀōƭȅ ǿŀƴǘ ǘƻ ŀǎƪ Ƙƻǿ ȅƻǳ ƪƴƻǿ ǘƘŀǘΦΩ ό{Ct/ 

[ƛƴŜ птύΦ 

 

tŀǘƛŜƴǘǎΩ ǳǎŀōƛƭƛǘȅ ŎƻƴŎŜǊƴǎ ǿŜǊŜ ƳƻǊŜ ǇǊŀŎǘƛŎŀƭ ŀǎ ǘƘŜȅ ǎǘǊǳƎƎƭŜŘ ǿƛǘƘ ōŀǎƛŎ ƳƻǳǎŜ 

ŀƴŘ ƪŜȅōƻŀǊŘ ƻǇŜǊŀǘƛƻƴ ŀƴŘ ŦƻƭƭƻǿƛƴƎ ƻƴǎŎǊŜŜƴ ƛƴǎǘǊǳŎǘƛƻƴǎΦ ¢ǿƻ ǇŀǘƛŜƴǘǎ ƴŜŜŘŜŘ ƘŜƭǇ 

ǿƛǘƘ ǘƘŜ ǳǎŜ ƻŦ ŀ ǎǇŀŎŜ ōŀǊ ŀƴŘ ŘŜƭŜǘŜ ŦǳƴŎǘƛƻƴΦ hƴŜ ǇŀǘƛŜƴǘ ŘƛŘ ƴƻǘ ƪƴƻǿ Ƙƻǿ ǘƻ 

ƻǇŜǊŀǘŜ ǘƘŜ ǾƛǊǘǳŀƭ ƪŜȅōƻŀǊŘ ŀƴŘ ǿƻǳƭŘ ƘŀǾŜ ǇǊŜŦŜǊǊŜŘ ǘƘŜ ŀŘŘƛǘƛƻƴ ƻŦ ǇǊŜŘƛŎǘƛǾŜ ǘŜȄǘ 

ŦƻǳƴŘ ƛƴ ƳƻōƛƭŜ ŘŜǾƛŎŜǎΦ  

Ψ²ƘŜǊŜΩǎ ǘƘŜ ǎǇŀŎŜΩ όtCt/ [ƛƴŜ ноύ 

ΨIƻǿ Řƻ L ŎǊƻǎǎ ǘƘŀǘ ƻǳǘΚΩ όtat/ [ƛƴŜ нрύ 
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ΨLǘ ǳǎǳŀƭƭȅ ǎŀȅǎ ƛǘ ƻƴ ǘƻǇΣ Řǳƴǘ ƛǘΦ ¸ŜŀΦ ²ƘŜƴ ȅƻǳΩǊŜ ǘǊȅƛƴƎ ǘƻΣ ǿǊƛǘŜ ƛǘΦ !ƴ ƛǘ Ψŀƴǘ 

ŎƻƳŜ ǳǇΩ όtC¢/ [ƛƴŜ нтΣ нуύ 

 

tŜǊǎƻƴŀƭ ŎƻƳǇǳǘŜǊǎ ŀǇǇŜŀǊŜŘ ǘƻ ŎŀǳǎŜ ƎǊŜŀǘŜǊ ŦŜŜƭƛƴƎǎ ƻŦ ŦǊǳǎǘǊŀǘƛƻƴ ƛƴ ŎƻƳǇŀǊƛǎƻƴ ǘƻ 

ǘƘŜ ǘŀōƭŜǘ ŎƻƳǇǳǘŜǊǎΦ [ƛƳƛǘŜŘ L¢ ǎƪƛƭƭǎ ƳŀŘŜ Řŀǘŀ ŜƴǘǊȅ ŀ ǎǘǊŜǎǎŦǳƭ ŜȄǇŜǊƛŜƴŎŜΦ .ƻǘƘ 

ǇŀǘƛŜƴǘǎ ǿƘƻ ǳǎŜŘ ǇŜǊǎƻƴŀƭ ŎƻƳǇǳǘŜǊǎ ǿŀƴǘŜŘ ǘƻ ƳƛƴƛƳƛǎŜ ǘƘŜ ŀƳƻǳƴǘ ƻŦ ƛƴǘŜǊŀŎǘƛƻƴǎ 

ǘƘŜȅ ƘŀŘ ǿƛǘƘ ǘƘŜ ǎǳǊǾŜȅΦ ¢ƘŜȅ ŦƻǳƴŘ ƘŀǾƛƴƎ ǘƻ ǎŜƭŜŎǘ ǘƘŜ ΨƴŜȄǘΩ ōǳǘǘƻƴ ǘƻ ŎƘŀƴƎŜ 

ǎŎǊŜŜƴǎ ǇŀǊǘƛŎǳƭŀǊƭȅ ƛǊǊƛǘŀǘƛƴƎΦ ¢ƘŜ ǘƻǳŎƘǎŎǊŜŜƴ ǳǎŜǊ ƛƴǘŜǊŦŀŎŜ ǿŀǎ ŦŀǾƻǳǊŜŘ ŀǎ ǘƘŜǊŜ 

ŀǇǇŜŀǊŜŘ ǘƻ ōŜ ƎǊŜŀǘŜǊ ŦŀƳƛƭƛŀǊƛǘȅ ǿƛǘƘ ǘƘŜ ǘŜŎƘƴƻƭƻƎȅΦ   

ΨL Ƨǳǎǘ ŘƻƴΩǘ ƪƴƻǿ Ƙƻǿ ǘƻ Řƻ ƛǘ ƻƴ ŎƻƳǇǳǘŜǊΦΦΦ LǘΩǎ ΨŎƻǎ LΩǾŜ ƴŜǾŜǊ ǳǎŜŘ ΨŜƳ 

ōŜŦƻǊŜΩ όtat/ [ƛƴŜ нмύ 

ΨL ŘƻƴΩǘ Ƙƻǿ ǘƻ ǳǎŜ ǘƘƛǎΣ ȅƻǳΩƭƭ ƘŀǾŜ ǘƻ ǎƘƻǿ ƳŜ Ƙƻǿ ǘƻ Řƻ ƛǘΦ LΩƭƭ ƎŜǘ ƛǊǊƛǘŀǘŜŘΩ 

όtCt/ [ƛƴŜ нпύ 

 

¢ƘŜ ǎǘŀŦŦ ǿƘƻ ǳǎŜŘ ǘŀōƭŜǘ ŎƻƳǇǳǘŜǊǎ ǿŜǊŜ ƛƴ ŦŀǾƻǳǊ ƻŦ ǘƘŜ ŘŜǎƛƎƴ ŎƻƴŎŜǇǘΣ ƻǾŜǊŀƭƭ 

ƻǇƛƴƛƻƴ ǿŀǎ ǘƘŜ ƘŜŀŘ ƛƴƧǳǊȅ ǎǳǊǾŜȅ ŀǇǇƭƛŎŀǘƛƻƴ ǿƻǳƭŘ ōŜ ŀ ƘŜƭǇŦǳƭ ŀƴŘ ǳǎŜŦǳƭ ǘƻƻƭΦ ¢ƘŜ 

ǇƻǊǘŀōƛƭƛǘȅ ƻŦ ǘƘŜ ǘŜŎƘƴƻƭƻƎȅ ǿŀǎ ƘƛƎƘƭƛƎƘǘŜŘ ŀǎ ōŜƛƴƎ ǘƘŜ Ƴƻǎǘ ǎƛƎƴƛŦƛŎŀƴǘ 

ŘŜǾŜƭƻǇƳŜƴǘ ŀǎ ƛǘ ǿƻǳƭŘ ƭŜŀŘ ǘƻ ƛƴŎǊŜŀǎŜŘ ƻǇǇƻǊǘǳƴƛǘƛŜǎ ǘƻ ǎŎǊŜŜƴ ŦƻǊ ƘŜŀŘ ƛƴƧǳǊȅ ǿƛǘƘ 

ǘƘŜ ƛƳƳŜŘƛŀŎȅ ƻŦ ōŜƛƴƎ ŀōƭŜ ǘƻ ǳǎŜ ȅƻǳǊ ǇƘƻƴŜΦ  

Ψ¢ƘŜ ŦŀŎǘ ǘƘŀǘ ƛǘΩǎ ƻƴ ǇƻǊǘŀōƭŜΧ ŜǉǳƛǇƳŜƴǘ ƛǎ ǊŜŀƭƭȅ ǳǎŜŦǳƭ ΨŎƻǎ L ǘƘƛƴƪ ǇŜƻǇƭŜ ǿƛƭƭ 

Řƻ ƛǘ ŀ ƭƻǘ ƳƻǊŜΦ wŀǘƘŜǊ ǘƘŀƴ ƘŀǾƛƴƎ ǘƻ ŦƛƴŘ ŀ ŎƻƳǇǳǘŜǊΩ ό{C¢/ [ƛƴŜ офпύ 

 

¢ƘŜ ǘŀōƭŜǘ ŎƻƳǇǳǘŜǊǎ ǿŜǊŜ ƴƻǘ ǿƛǘƘƻǳǘ ƭƛƳƛǘŀǘƛƻƴǎ ŀǎ ŀƴ ǳƴǊŜǎǇƻƴǎƛǾŜ ǘƻǳŎƘǎŎǊŜŜƴ 

ŎƻƳōƛƴŜŘ ǿƛǘƘ ǎƭƻǿ ǎŎǊŜŜƴ ŎƘŀƴƎŜǎ ƳŀŘŜ ŎƻƳǇƭŜǘƛƴƎ ǘƘŜ ǎǳǊǾŜȅ ŦǊǳǎǘǊŀǘƛƴƎ ŦƻǊ 

ǇŀǘƛŜƴǘǎ ŀƴŘ ǎǘŀŦŦ ό{ŜŜ ǎŜŎǘƛƻƴ сΦтΦн ƳŀƴŀƎƛƴƎ ǊŀǇǇƻǊǘύΦ ! ǿŜŀƪ ²ƛπCƛ ǎƛƎƴŀƭ ƳŀŘŜ 

ŎƻƴƴŜŎǘƛƴƎ ǘƻ ǘƘŜ ǊŜƳƻǘŜ ǎŜǊǾŜǊ ǇǊƻōƭŜƳŀǘƛŎ ǿƘŜƴ ƛƴǘŜǊŀŎǘƛƴƎ ǿƛǘƘ {ƴŀǇ aƻōƛƭŜ 

!ƴȅǿƘŜǊŜ ό{ƴŀǇ {ǳǊǾŜȅǎ [ǘŘΣ нлмсύΦ  

ΨtǊŜǎǎƛƴƎ ƛǘ ŀƎŀƛƴΣ ƛǘ ŘƻŜǎƴΩǘ ǎŜŜƳ ǘƻ ōŜ ŘƻƛƴƎ ŀƴȅǘƘƛƴƎΦΩ ό{C¢/ [ƛƴŜ ннύ 

Ψ{ǘƛƭƭ ǾŜǊȅ ǎƭƻǿΩ ό{a¢/ [ƛƴŜ муύ 
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9ƴǘŜǊƛƴƎ ƛƴŎƻǊǊŜŎǘ Řŀǘŀ ŦǊŜǉǳŜƴǘƭȅ ƻŎŎǳǊǊŜŘ ŀǎ ǇŀǘƛŜƴǘǎ ƳƛǎƛƴǘŜǊǇǊŜǘŜŘ ƻƴǎŎǊŜŜƴ 

ƛƴǎǘǊǳŎǘƛƻƴǎΦ ¢ƘǊŜŜ ƻŦ ǘƘŜ ŦƻǳǊ ǇŀǘƛŜƴǘǎ ǿŜǊŜ ǳƴŦŀƳƛƭƛŀǊ ǿƛǘƘ Ƙƻǿ ǘƻ ŎƻƳǇƭŜǘŜ ƻǇŜƴ 

ŦƛŜƭŘ ōƻȄŜǎΦ ¢ƘŜ ƛƴǎǘǊǳŎǘƛƻƴ ΨŎƭƛŎƪ ƘŜǊŜΩ ǿŀǎ ƳŜŀƴƛƴƎƭŜǎǎ ǘƻ ōƻǘƘ ǇŀǘƛŜƴǘǎ ǳǎƛƴƎ ǘƘŜ 

ǇŜǊǎƻƴŀƭ ŎƻƳǇǳǘŜǊΦ Lƴ ŦǳǘǳǊŜ ǳǎŜǊ ƛƴǘŜǊŦŀŎŜ ƛǘŜǊŀǘƛƻƴǎ ǇŀǘƛŜƴǘǎ ǊŜǉǳŜǎǘŜŘ ǘƘŜ ƛƴŎƭǳǎƛƻƴ 

ƻŦ ǎŎǊŜŜƴ ǊŜŀŘŜǊǎΣ ǾƻƛŎŜ ǊŜŎƻƎƴƛǘƛƻƴ ŀƴŘ ŘǊƻǇ Řƻǿƴ ƳŜƴǳǎ ƛƴǎǘŜŀŘ ƻŦ ƻǇŜƴ ŦƛŜƭŘ ōƻȄŜǎΦ 

Ψ{ŜƭŜŎǘ ŎŀǳǎŜ ƻŦ ƛƴƧǳǊȅΦ /ƭƛŎƪ ƘŜǊŜΦ L ŘƻƴΩǘ ƪƴƻǿ Ƙƻǿ ǘƻ Řƻ ǘƘŀǘΩ όtat/ [ƛƴŜ млтύ 

Ψ5ǊƻǇ Řƻǿƴ ƴǳƳōŜǊǎΦ ¸ŜŀΣ ǎƻ ȅƻǳ Ŏŀƴ ǘƛŎƪ ΨŜƳ ƻŦŦΩ όtC¢/ [ƛƴŜ млсύ 

ΨLŦ ƛǘΩǎ Ǝƻƴƴŀ ōŜ ŀ ǎǳǊǾŜȅ ƻƴ ŀ ŎƻƳǇǳǘŜǊ ƛǘ ƴŜŜŘǎ ǘƻ ōŜ ǘŀƭƪƛƴƎ ǘƻ ȅƻǳΣ ƛǘ ƴŜŜŘǎ ǘƻ 

ōŜ ŀǎƪƛƴƎ ȅƻǳ ǉǳŜǎǘƛƻƴǎΩ όtCt/ [ƛƴŜ пмоύ 

 

¢ƘŜ ǘǿƻ ŦŜƳŀƭŜ ǇŀǘƛŜƴǘǎ ǇǊŜŦŜǊǊŜŘ ǘƻ ŜȄǇƭŀƛƴ ǘƻ ŀ ǎǘŀŦŦ ƳŜƳōŜǊ ǿƘŀǘ ƘŜŀŘ ƛƴƧǳǊƛŜǎ ǘƘŜȅ 

ƘŀŘ ŜȄǇŜǊƛŜƴŎŜŘ ǊŀǘƘŜǊ ǘƘŀƴ ǎŜƭŦπŎƻƳǇƭŜǘƛƴƎ ǘƘŜ ǎǳǊǾŜȅ ǉǳŜǎǘƛƻƴǎΣ ŜǎǇŜŎƛŀƭƭȅ ƛŦ ǘƘŜȅ 

ǿŜǊŜ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǇŜǊǎƻƴŀƭ ƭƛŦŜ ŜǾŜƴǘǎΦ ¢ƘŜ ǎǘŀŦŦ ƳŜƳōŜǊ ǿƻǳƭŘ ƴŜŜŘ ǘƻ ōŜ ŦŀƳƛƭƛŀǊ 

ōǳǘ ƴƻǘ ǎƻƳŜƻƴŜ ǘƘŜȅ ǿƻǊƪ ǿƛǘƘ ƻƴ ŀ ǊŜƎǳƭŀǊ ōŀǎƛǎ ŀǎ ǘƘŜȅ ǿŜǊŜ ǿƻǊǊƛŜŘ Ƙƻǿ ǘƘŜ 

ŘƛǎŎƭƻǎǳǊŜ ƻŦ ŘƻƳŜǎǘƛŎ ǾƛƻƭŜƴŎŜ ǿƻǳƭŘ ƛƳǇŀŎǘ ƻƴ ǘƘŜ ǎǘŀŦŦ ƳŜƳōŜǊΦ 

Ψ̧ƻǳ ƪƴƻǿ ƭƛƪŜ ŀ ǎǳǊǾŜȅ ƭƛƪŜ ǘƘƛǎΣ L ǘƘƛƴƪ ƛǘΩǎ ŜŀǎƛŜǊ ǘƻ ǎƛǘ Řƻǿƴ ǿƛǘƘ ǎƻƳŜōƻŘȅΣ 

ŀƴ ŜȄǇƭŀƛƴ ǿƘŀǘΩǎ ƘŀǇǇŜƴŜŘ ǘƻ ȅƻǳΦΩ όtCt/ [ƛƴŜ оттύ 

 

6.5.3 Content 

tŀǘƛŜƴǘǎ ŀƴŘ ǎǘŀŦŦ ƘŀŘ ǎƛƳƛƭŀǊ ǳǎŀōƛƭƛǘȅ ŎƻƴŎŜǊƴǎ ŀōƻǳǘ ǘƘŜ ŀƳƻǳƴǘ ƻŦ ƻƴ ǎŎǊŜŜƴ ǘŜȄǘΦ  

!ƭƭ ǇŀǘƛŜƴǘǎ ǿŜǊŜ ƻǾŜǊǿƘŜƭƳŜŘ ōȅ ǘƘŜ ŜȄǘŜƴǘ ƻŦ ǘŜȄǘ ŎƻƴǘŀƛƴŜŘ ǿƛǘƘƛƴ ǎŎǊŜŜƴǎ όǎŜŜ 

ŦƛƎǳǊŜ сύΦ 
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Figure 6 - Head injury risk markers 

 

¢ƻ ŎƻǇŜ ǿƛǘƘ ǘƘŜ ŀƳƻǳƴǘ ƻŦ ǘŜȄǘ ǘǿƻ ǇŀǘƛŜƴǘǎ ǊŜǎƻǊǘŜŘ ǘƻ ǎƪƛƳ ǊŜŀŘƛƴƎΦ CǳǘǳǊŜ ŘŜǎƛƎƴ 

ƛǘŜǊŀǘƛƻƴǎ ǿƛƭƭ ǊŜǉǳƛǊŜ ƳƛƴƛƳŀƭ ŎƻƴǘŜƴǘ ƛƴ ǘŜǊƳǎ ƻŦ ǎŎǊŜŜƴ ƛƴǎǘǊǳŎǘƛƻƴǎ ŀƴŘ ǎǳǊǾŜȅ 

ǉǳŜǎǘƛƻƴǎΦ [ƻƴƎ ǎŜƴǘŜƴŎŜǎ ŎƻƳōƛƴŜŘ ǿƛǘƘ ǿƻǊŘǎ ŎƻƴǘŀƛƴƛƴƎ ƳǳƭǘƛǇƭŜ ǎȅƭƭŀōƭŜǎ ŦǳǊǘƘŜǊ 

ǊŜŘǳŎŜŘ ǘƘŜ ǊŜŀŘŀōƛƭƛǘȅ ƻŦ ǎǳǊǾŜȅ ǉǳŜǎǘƛƻƴǎ ŀƴŘ ƻƴ ǎŎǊŜŜƴ ƛƴǎǘǊǳŎǘƛƻƴǎ ŦƻǊ ǇŀǘƛŜƴǘǎΦ  

ΨWǳǎǘ ǎŎŀƴ ǊŜŀŘ ǘƘŜ ǘƻǇ ōƛǘΦΩ όta¢/ ƭƛƴŜ нннύ 

Ψ¢ƻƻ ƳǳŎƘ ǘƻ ǘŀƪŜ ƛƴΦΩ όtC¢/ ƭƛƴŜ нмпύ 

 Ψ5ƻƴΩǘ ǳƴŘŜǊǎǘŀƴŘ ǿƘŀǘ ǘƘŀǘΩǎ Ƨǳǎǘ ǎŀƛŘΦΩ όtCt/ ƭƛƴŜ ммрΣ ммсύ 

 

{ǘŀŦŦ ŎƻƴǎƛŘŜǊŜŘ ƎǊŀƳƳŀǘƛŎŀƭ ŜǊǊƻǊǎΣ ǳƴŎƭŜŀǊ ƛƴǎǘǊǳŎǘƛƻƴǎ ŀƴŘ ǎŜƴǘŜƴŎŜǎ ǿƘƛŎƘ ŘƛŘ ƴƻǘ 

Ŧƭƻǿ ǿŜƭƭ ǘƻ ōŜ ǳǎŀōƛƭƛǘȅ ōŀǊǊƛŜǊǎ ǘƻ ōǳƛƭŘƛƴƎ ŀƴŘ ƳŀƛƴǘŀƛƴƛƴƎ ǊŀǇǇƻǊǘ ǿƛǘƘ ǇŀǘƛŜƴǘǎΦ 

{ǘŀŦŦ ǿŀƴǘŜŘ ƛŘŜƴǘƛŦƛŜŘ ƛƴƧǳǊȅ ŘŜǎŎǊƛǇǘƛƻƴǎ ǘƻ ōŜ ŜƳōŜŘŘŜŘ ƛƴ ŦǳǘǳǊŜ ǎǳǊǾŜȅ ǉǳŜǎǘƛƻƴǎΦ 

{ƴŀǇ aƻōƛƭŜ !ƴȅǿƘŜǊŜ ό{ƴŀǇ {ǳǊǾŜȅǎ [ǘŘΣ нлмсύ ƻŦŦŜǊŜŘ ǘƘŜ ŦŜŀǘǳǊŜ ƻŦ  ƛƴŎƭǳŘƛƴƎ ƛƴƧǳǊȅ 

ŘŜǎŎǊƛǇǘƛƻƴǎ ƛƴ ƭŀǘŜǊ ǎǳǊǾŜȅ ǉǳŜǎǘƛƻƴǎΦ ¦ƴŦƻǊǘǳƴŀǘŜƭȅ ǘƘƛǎ ǎƻŦǘǿŀǊŜ ŦŜŀǘǳǊŜ ŎŀǳǎŜŘ ŀ 

ǊŜŘǳŎǘƛƻƴ ƛƴ ǊŜŀŘŀōƛƭƛǘȅΣ ƳŀƪƛƴƎ ǎƻƳŜ ƻŦ ǘƘŜ ǎŜƴǘŜƴŎŜ ǎǘǊǳŎǘǳǊŜ ƎǊŀƳƳŀǘƛŎŀƭƭȅ 

ƛƴŎƻǊǊŜŎǘ όǎŜŜ ŦƛƎǳǊŜ тύΦ 



 
 

81 
  

Figure 7- Dazed, disorientation and confusion 

 

Ψ¢ƘŀǘΧ ŦŜŜƭǎ ǿŜƛǊŘ ǎŀȅƛƴƎ Ŧŀƭƭ ŦǊƻƳ ŀ ƘŜƛƎƘǘ ƛƴƧǳǊȅΦΩ ό{C¢/ ƭƛƴŜ нмрύ 

CǳǘǳǊŜ ŘŜǎƛƎƴ ƛǘŜǊŀǘƛƻƴǎ ǿƛƭƭ ǊŜǉǳƛǊŜ ŀ ƳƻǊŜ ŘȅƴŀƳƛŎ ŀǇǇƭƛŎŀǘƛƻƴ ǇǊƻƎǊŀƳ ƛƴǘŜǊŦŀŎŜ 

ǿƘƛŎƘ ƛǎ ƳƻǊŜ ƎǊŀƳƳŀǘƛŎŀƭƭȅ ǎŜƴǎƛǘƛǾŜ ǘƻ ǘƘŜ ƛƴŎƭǳǎƛƻƴ ƻŦ ƛƴƧǳǊȅ ŘŜǎŎǊƛǇǘƛƻƴǎΦ  

 

! ŎƻƴǎƛǎǘŜƴǘ ǳǎŀōƛƭƛǘȅ ǇǊƻōƭŜƳ ǿŀǎ ŜȄǇŜǊƛŜƴŎŜŘ ōȅ ōƻǘƘ ǇŀǘƛŜƴǘǎ ŀƴŘ ǎǘŀŦŦ ǿƘŜƴ ǘƘŜȅ 

ŘƛŘ ƴƻǘ ǎŜŜ ǘƘŜ ŎƘŀƴƎŜ ƛƴ ǿƻǊŘƛƴƎ ōŜǘǿŜŜƴ ǘǿƻ ǎŎǊŜŜƴǎ ŦƻǊ ΨƘŜŀŘ ƛƴƧǳǊȅ ǇǊƻōƭŜƳǎ ŀƴŘ 

ǎȅƳǇǘƻƳǎΩΦ ¢ƘŜ ŦƛǊǎǘ ǎŎǊŜŜƴ ƛŘŜƴǘƛŦƛŜŘ ǇǊƻōƭŜƳǎ ŀƴŘ ǎȅƳǇǘƻƳǎ ƛƳƳŜŘƛŀǘŜƭȅ ŀŦǘŜǊ ǘƘŜ 

ƘŜŀŘ ƛƴƧǳǊȅ ŀƴŘ ǘƘŜ ǎŜŎƻƴŘ ǎŎǊŜŜƴ ƛŘŜƴǘƛŦƛŜŘ ǇǊƻōƭŜƳǎ ŀƴŘ ǎȅƳǇǘƻƳǎ ǿƘƛŎƘ ƘŀŘ 

ǊŜƳŀƛƴŜŘΦ ¢Ƙƛǎ ǿŀǎ ŜǾƛŘŜƴŎŜŘ ǿƘŜƴ ǘƘŜ ǎŎǊŜŜƴ ŎƘŀƴƎŜŘ ǘƻ ǊŜƳŀƛƴƛƴƎ ǇǊƻōƭŜƳǎ ŀƴŘ 

ǎȅƳǇǘƻƳǎ ōȅ ŜƛǘƘŜǊ ǎǳǊǇǊƛǎŜ ŀǘ ǘƘŜ ƭŀŎƪ ƻŦ ŀǾŀƛƭŀōƭŜ ƻǇǘƛƻƴǎ ƻǊ ǘƘŜ ōŜƭƛŜŦ ǘƘŜǊŜ ǿŀǎ ŀ 

ŘǳǇƭƛŎŀǘƛƻƴ ƻŦ ƛǘŜƳǎ ǘƘŜȅ ƘŀŘ ǎŜƭŜŎǘŜŘ ƻƴ ǘƘŜ ǇǊŜǾƛƻǳǎ ǎŎǊŜŜƴΦ ¢ƻ ƘŜƭǇ ǇŀǘƛŜƴǘǎ ŀƴŘ 

ǎǘŀŦŦ ŘƛŦŦŜǊŜƴǘƛŀǘŜ ǇǊƻōƭŜƳǎ ŀƴŘ ǎȅƳǇǘƻƳǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ƘŜŀŘ ƛƴƧǳǊȅ ŦǊƻƳ ƻǘƘŜǊ 

Ŏŀǳǎŀƭ ŦŀŎǘƻǊǎΣ ǘƘŜ ǿƻǊŘǎ ΨǘƘŀƴ ƴƻǊƳŀƭƭȅΩ ό{Ct/ [ƛƴŜ мтфύ ŎƻǳƭŘ ōŜ ŀŘŘŜŘ ǘƻ ƛŘŜƴǘƛŦȅ 

ǿƘŜǘƘŜǊ ǘƘŜ ƘŜŀŘ ƛƴƧǳǊȅ ƘŀŘ ŎƘŀƴƎŜŘ ǘƘŜƛǊ ŎƻƎƴƛǘƛǾŜΣ ŜƳƻǘƛƻƴŀƭΣ ōŜƘŀǾƛƻǳǊŀƭ ƻǊ 

ǇƘȅǎƛƻƭƻƎƛŎŀƭ ŦǳƴŎǘƛƻƴƛƴƎΦ 

Ψ¢ƘŀǘΩǎ ŀ ǊŜǇŜŀǘ ΨŎƻǎ ȅƻǳ ŀǎƪŜŘ ŀōƻǳǘ ōŀƭŀƴŎŜ ǇǊƻōƭŜƳǎ ƛƴ ǘƘŜ ǇǊŜǾƛƻǳǎ 

ǉǳŜǎǘƛƻƴΦ L ŘǳƴƴƻΦ CŜŜƭǎΣ ŦŜŜƭǎ ƭƛƪŜ ǘƘŜǊŜ ƳƛƎƘǘ ƘŀǾŜ ōŜŜƴ ŘǳǇƭƛŎŀǘƛƻƴΦΩ ό{at/ 

[ƛƴŜ мтмΣ мтнύ 

ΨL ŘƛŘƴΩǘ ǊŜŀŘ ǘƘŀǘΦ IŀƴƎ ƻƴ ŀ ƳƛƴǳǘŜΣ ŀǿǿǿΣ ŦƻǊ ƎƻŘΩǎ ǎŀƪŜΣ LΩƳ ƎƻƛƴƎ ǘƻ ǳƴπǘƛŎƪ 

ŀƭƭ ƻŦ ǘƘƻǎŜ ΨŎƻǎ LΩǾŜ Ƨǳǎǘ ǊŜŀƭƛǎŜŘ ƛǘ ǎŀƛŘ ƛƳƳŜŘƛŀǘŜƭȅ ŀŦǘŜǊ ǘƘŜ ƛƴƧǳǊȅΦΩ όta¢/ [ƛƴŜ 

нмфύ 
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tŀǘƛŜƴǘǎ ŦŀǾƻǳǊŜŘ ǎƛƳǇƭƛŎƛǘȅ ƻǾŜǊ ŎƻƳǇǊŜƘŜƴǎƛǾŜ ǉǳŜǎǘƛƻƴƛƴƎΦ ¢ƘŜȅ ŦƻǳƴŘ ǘƘŜ IŜŀŘ 

LƴƧǳǊȅ {ǳǊǾŜȅ ǘƻ ōŜ ǊŜǇŜǘƛǘƛǾŜ ŀƴŘ ǘƘŜȅ ǊŜǉǳŜǎǘŜŘ ŀ ƳƻǊŜ ǎǘǊŀƛƎƘǘŦƻǊǿŀǊŘΦ  

Ψ/ƻǳƭŘ ōŜ ǎƛƳǇƭƛŦƛŜŘΦ CƻǊ ƳŜΦΩ όtC¢/ [ƛƴŜ олпύ 

Ψ!ǎƪƛƴƎ ƳŜ ǘƻƻ Ƴŀƴȅ ǘƘƛƴƎǎΦΩ όtat/ [ƛƴŜ рупύ 

ΨLΩƳ ƘŀǾƛƴƎ ǘƻ Ǝƻ ǘƘǊƻǳƎƘ ǎŀƳŜ ǘƘƛƴƎ ƻǾŜǊ ŀƴŘ ƻǾŜǊ ŀƎŀƛƴΦΩ όtCt/ [ƛƴŜ нссΣ нстύ 

 

{ǳǊǾŜȅ ǉǳŜǎǘƛƻƴǎ ƴŜŜŘ ǘƻ ōŜ ƛƴǘǳƛǘƛǾŜ ŀƴŘ ǘƘŜ ŀǊŜŀ ƻŦ ǘƘŜ ǎǳǊǾŜȅ ǿƘƛŎƘ ƛŘŜƴǘƛŦƛŜǎ 

ŎƭƛƴƛŎŀƭ ƳŀǊƪŜǊǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ƳƛƭŘ ¢.L ǿŀǎ ŎƻƴǎƛŘŜǊŜŘ ǘƻ ōŜ ŀ ƎƻƻŘ ŜȄŀƳǇƭŜ όǎŜŜ 

ŦƛƎǳǊŜǎ у π млύΦ 

CƛƎǳǊŜ уπ tƻǎǘ ǘǊŀǳƳŀǘƛŎ ŀƳƴŜǎƛŀ ǎŎǊŜŜƴ 

 

Figure 9- Dazed, disorientation and confusion screen 

 

Figure 10- Mild TBI marker screen 
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ΨL ƭƛƪŜ Ƙƻǿ ǘƘƛǎ Ƙŀǎ ōŜŎƻƳŜ ƛƴǘǳƛǘƛǾŜ ǘƻ Ƴȅ ƴŀǘǳǊŀƭ ōǊŀƛƴ ǘƘƻǳƎƘǘǎ ƻǊ ƛǎ ƛǘ ǘƘŜ 

ƻǘƘŜǊ ǿŀȅ ǊƻǳƴŘΦΩ όta¢/ [ƛƴŜ нпфύ 

 

LƴǘŜǊǇǊŜǘƛƴƎ ǘƘŜ ǎǳǊǾŜȅ ŦƛƴŘƛƴƎǎ ŎǊŜŀǘŜŘ ǎŜǾŜǊŀƭ ǳǎŀōƛƭƛǘȅ ƛǎǎǳŜǎ ŦƻǊ ǇŀǘƛŜƴǘǎ ŀƴŘ ǎǘŀŦŦΦ 

tŀǘƛŜƴǘǎ ŎƻƴǎƛŘŜǊŜŘ ǘƘŜ ŦƛƴŘƛƴƎǎ ƻƴ ǘƘŜ ǊŜǎǳƭǘǎ ǎŎǊŜŜƴ ǘƻ ōŜ ƛƴŦƻǊƳŀǘƛƻƴ ŦƻǊ ǎǘŀŦŦΦ  

Ψ{ƻ ǘƘƛǎ ƛǎ ƳƻǊŜ ŦƻǊ ȅƻǳ Ǝǳȅǎ ǊŜŀƭƭȅ ƛǎƴΩǘ ƛǘΣ L ŘƻƴΩǘ ƪƴƻǿ ǿƘŀǘ LΩƳ ǎǳǇǇƻǎŜŘ ǘƻ ōŜ 

ŘƻƛƴƎ ƘŜǊŜΦΩ όta¢/ [ƛƴŜ оооύ 

 

¢ƘŜ ǿŀȅ ǘŜǎǘ ǊŜǎǳƭǘǎ ŀǊŜ ŎƻƴǾŜȅŜŘ ǊŜǉǳƛǊŜǎ ŦǳǊǘƘŜǊ ŘŜǾŜƭƻǇƳŜƴǘ ǘƻ ŜƴǎǳǊŜ ǘƘŜ ŦƛƴŘƛƴƎǎ 

ŀǊŜ ƳŜŀƴƛƴƎŦǳƭ ǘƻ ǇŀǘƛŜƴǘǎ ŀƴŘ ǎǘŀŦŦΦ ¢ƘǊŜŜ ƻǳǘ ƻŦ ǘƘŜ ŜƛƎƘǘ ƻǳǘŎƻƳŜ ǾŀǊƛŀōƭŜǎ ŎǊŜŀǘŜŘ 

ŎƻƴŦǳǎƛƻƴ ŦƻǊ ǎǘŀŦŦΦ !ƎŜΣ ǎŜǾŜǊƛǘȅ ƻŦ ƛƴƧǳǊȅ ŀƴŘ ŎƻƴŦƛŘŜƴŎŜ ƛƴ ǘŜǎǘ ǊŜǎǳƭǘ ƘŀǾŜ ǘƘŜ 

ƎǊŜŀǘŜǎǘ ǊŜŘŜǎƛƎƴ ǇǊƛƻǊƛǘȅ όǎŜŜ ŦƛƎǳǊŜ ммύΦ  

Figure 11- Survey results screen 

 

 

¢ƘŜǊŜ ǿŀǎ ŀ ƳƛǎǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǘƘŜ ǾŀǊƛŀōƭŜ ΨŀƎŜ ŀǘ ǘƛƳŜ ƻŦ ƛƴƧǳǊȅΩ ŀǎ ƛǘ ǿŀǎ ōŜƭƛŜǾŜŘ 

ǘƘŜ ŦƛƴŘƛƴƎ ǿŀǎ ŎŀƭŎǳƭŀǘŜŘ ōȅ ƴǳƳōŜǊ ƻŦ ȅŜŀǊǎ ǘƘŀǘ ƘŀŘ ǇŀǎǎŜŘ ǎƛƴŎŜ ǘƘŜ ƛƴƧǳǊȅ ŜǾŜƴǘΣ 

ƛƴǎǘŜŀŘ ƻŦ Ƙƻǿ ƻƭŘ ǘƘŜ ǇŀǘƛŜƴǘ ǿŀǎ ǿƘŜƴ ƛƴƧǳǊŜŘΦ hƴŜ ǎǘŀŦŦ ƳŜƳōŜǊ ǘƘƻǳƎƘǘ ΨǎŜǾŜǊƛǘȅ 

ƻŦ ƘŜŀŘ ƛƴƧǳǊȅΩ ǿŀǎ ŘŜǘŜǊƳƛƴŜŘ ōȅ ŜȄǘŜƴǘ ƻŦ ƳŜŘƛŎŀƭ ƛƴǘŜǊǾŜƴǘƛƻƴ ǊŀǘƘŜǊ ǘƘŀƴ ǘƘŜ 

ŘŜǘŜŎǘƛƻƴ ƻŦ ƭƻǎǎ ƻŦ ŎƻƴǎŎƛƻǳǎƴŜǎǎ ό[h/ύΣ Ǉƻǎǘ ǘǊŀǳƳŀǘƛŎ ŀƳƴŜǎƛŀ όt¢!ύ ƻǊ ŘŀȊŜŘΣ 

ŘƛǎƻǊƛŜƴǘŀǘƛƻƴ ŀƴŘ ŎƻƴŦǳǎƛƻƴ ό55/ύΦ tǊƻǾƛŘƛƴƎ ǘƘŜ ǾŀǊƛŀōƭŜ ΨŎƻƴŦƛŘŜƴŎŜ ƛƴ ǘŜǎǘ ǊŜǎǳƭǘΩ ŦƻǊ 

ŜŀŎƘ ƘŜŀŘ ƛƴƧǳǊȅ ŘŜǘŜŎǘŜŘ ŎǊŜŀǘŜŘ ǳƴŎŜǊǘŀƛƴǘȅ ǿƘŜƴ ǘƘŜ ǾŀǊƛŀōƭŜ ƻǳǘŎƻƳŜΣ ŜΦƎΦ ƭƻǿΣ 

ƳŜŘƛǳƳ ƻǊ ƘƛƎƘΣ ŎƘŀƴƎŜŘ ŦƻǊ ƛƴŘƛǾƛŘǳŀƭ ƛƴƧǳǊƛŜǎΦ  
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Ψ¢ƘŜ ŀƎŜ ƛǎ ōŀǎŜŘ ƻƴ Ƙƻǿ ƭƻƴƎ ŀƎƻ ǘƘŜ ƛƴƧǳǊȅ ǿŀǎ LΩƳ ƎǳŜǎǎƛƴƎΦΩ ό{Ct/ [ƛƴŜ ппнύ  

Ψ{ŜǾŜǊƛǘȅ ƻŦ ƘŜŀŘ ƛƴƧǳǊȅ ƳƛƭŘΦ 9ǊƳΧ L ƳŜŀƴ ǘƘŀǘΩǎ ōŀǎŜŘ ƻƴΧ ǘƘŜ ŦŀŎǘ ǘƘŀǘ ƘŜ 

ŘƛŘƴΩǘ ƎŜǘ ƳŜŘƛŎŀƭ ǘǊŜŀǘƳŜƴǘ ƛǘ ŘƻŜǎƴΩǘ ƳŜŀƴ ǘƻ ǎŀȅ ƛǘ ǿŀǎ ŀ ƳƛƭŘ ƛƴƧǳǊȅΦΩ ό{Ct/ 

[ƛƴŜ псмύ 

Ψ/ƻƴŦƛŘŜƴŎŜ ƛƴ ǘŜǎǘ ǊŜǎǳƭǘ ōŜƛƴƎ ŎƻǊǊŜŎǘΣ ƳŜŘƛǳƳΦ ²ƘŀǘΣ ǿƘŀǘ ŘƻŜǎ ǘƘŀǘ ƳŜŀƴΚΩ 

ό{a¢/ [ƛƴŜ псмύ 

 

¢ǿƻ ƻƳƛǎǎƛƻƴǎ ƛƴ ŎƻƴǘŜƴǘ ǿŜǊŜ ƛŘŜƴǘƛŦƛŜŘΤ ǘŜǎǘ ǊŜǎǳƭǘǎ ƛƴǘǊƻŘǳŎǘƛƻƴ ǎŎǊŜŜƴ ŀƴŘ ǊŜŦŜǊǊŀƭ 

ƻǇǘƛƻƴǎ ǘƻ ǎǇŜŎƛŀƭƛǎǘ ǎŜǊǾƛŎŜǎ ƛŦ ¢.L ǿŀǎ ŘŜǘŜŎǘŜŘΦ ¢ƘŜ ƛƴŎƭǳǎƛƻƴ ƻŦ ŀ ǘŜǎǘ ǊŜǎǳƭǘ 

ƛƴǘǊƻŘǳŎǘƻǊȅ ǎŎǊŜŜƴ ŎƻǳƭŘ ƳƛǘƛƎŀǘŜ ǎƻƳŜ ƻŦ ǘƘŜ ŎƻƴŦǳǎƛƻƴ ŀǎ ǘƘŜǊŜ ǿŀǎ ǳƴŎŜǊǘŀƛƴǘȅ ŀǎ 

ǘƻ Ƙƻǿ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘ ŘŜǘŜŎǘŜŘ ¢.LΦ  

Ψ¢ƘŜǊŜΩǎ ƴƻ ǎƻǊǘ ƻŦ ƛƴǘǊƻŘǳŎǘƛƻƴ ǘƻ ƛǘΦ ¸ƻǳ Ƨǳǎǘ Ǝƻ ŦǊƻƳ ŀǎƪƛƴƎ ǎƻƳŜ ǉǳŜǎǘƛƻƴǎ 

ƛƴǘƻ ŀ ǎǳƳƳŀǊȅΦΩ ό{C¢/ [ƛƴŜ оолύ 

 Ψ²Ƙŀǘ L ŎƻǳƭŘ Řƻ ǘƻ ǎƻǊǘ ǘƘŜ ǇǊƻōƭŜƳǎΦΩ όtC¢/ ƭƛƴŜ оуфύ 

 

6.5.4 Page Layout 

{ǘŀŦŦ ƘŀŘ ƳƛƴƛƳŀƭ ŎƻƴŎŜǊƴǎ ŀōƻǳǘ ǘƘŜ ǇŀƎŜ ƭŀȅƻǳǘΦ Lƴ ŎƻƴǘǊŀǎǘΣ ǇŀǘƛŜƴǘǎ ŦƻǳƴŘ 

ƛƴŎƻƴǎƛǎǘŜƴǘ ǇŀƎŜ ƭŀȅƻǳǘΣ ŎƘƻƛŎŜ ƻŦ ōǳǘǘƻƴ ŎƻƭƻǳǊ ŀƴŘ Ŧƻƴǘ ǎƛȊŜ ǘƻ ōŜ ƻōǎǘŀŎƭŜǎ ǘƻ 

ǳǎŀōƛƭƛǘȅΦ 

Ψ¢ƘŜ ǘŜȄǘ ƛǎ ǳǇ ŀƴŘ ǘƘŜƴ Řƻǿƴ ŀƴŘ ŀƭƭ ƻǾŜǊ ǘƘŜ ǇƭŀŎŜΦΩ όta¢/ ƭƛƴŜ нтлύ 

 

/ƘƻƛŎŜ ƻŦ ŎƻƭƻǳǊ ŦƻǊ ōǳǘǘƻƴǎ ǿŀǎ ŎƻƴŦǳǎƛƴƎ ŀƴŘ ǿŀǎ ƻǇŜƴ ǘƻ ƳƛǎƛƴǘŜǊǇǊŜǘŀǘƛƻƴΦ hƴŜ 

ǇŀǘƛŜƴǘ ƛƴǘŜǊǇǊŜǘŜŘ ǘƘŜ ŎƻƭƻǳǊǎ ƎǊŜŜƴκǊŜŘ ƻƴ ǘƘŜ ȅŜǎκƴƻ ōǳǘǘƻƴǎ ŀǎ ŜƛǘƘŜǊ ǇƻǎƛǘƛǾŜ ƻǊ 

ƴŜƎŀǘƛǾŜ ǊŜǎǇƻƴǎŜǎ ǘƻ ǘƘŜ ǉǳŜǎǘƛƻƴΦ /ƻƭƻǳǊ ŎƘƻƛŎŜ ŎƻǳƭŘ ƘŀǾŜ ǳƴƛƴǘŜƴŘŜŘ ǊŀƳƛŦƛŎŀǘƛƻƴǎ 

ŦƻǊ ǇŀǘƛŜƴǘǎ ǿƛǘƘ ƭƻǿ ǊŜŀŘƛƴƎ ŀōƛƭƛǘȅ ǿƘƻ Ƴŀȅ ǊŜƭȅ ǳǇƻƴ ǎƛƳƛƭŀǊ ƛƴǘŜǊǇǊŜǘŀǘƛƻƴǎ ǿƘŜƴ 

ƳŀƪƛƴƎ ŘŜŎƛǎƛƻƴǎ ŀōƻǳǘ ŎƘƻƛŎŜ ǎŜƭŜŎǘƛƻƴΦ 

ΨtǊŜǎǎ ΨȅŜǎΩ ŎƻǎΩ ƛǘΩǎ ƎǊŜŜƴ ŀƴŘ ǘƘŀǘΩǎ ƎƻƻŘΦΩ όta¢/ ƭƛƴŜ прύ 

 

¢ǿƻ ǇŀǘƛŜƴǘǎ ŦƻǳƴŘ ǘƘŜ Ŧƻƴǘ ǎƛȊŜ ǘƻ ōŜ ǘƻƻ ǎƳŀƭƭ ŀƴŘ ƻƴŜ ǇŀǘƛŜƴǘ ǿŀǎ ƴƻǘ ŀōƭŜ ǘƻ ǊŜŀŘ 

ǘƘŜ ǘŜȄǘΦ 

ΨLǘΩǎ ǘƻƻ ǎƳŀƭƭΦΩ όtC¢/ ƭƛƴŜ ппύ 

ΨLǘ ǊŜŀƭƭȅ ŘƻŜǎ ƴŜŜŘ ǘƻ ōŜ ŀ ōƛǘ ōƛƎƎŜǊΦΩ όtCt/ ƭƛƴŜ ммоύ 
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aƛƴƛƳŀƭ ƻƴ ǎŎǊŜŜƴ ƛƴŦƻǊƳŀǘƛƻƴ ǿŀǎ ǇǊŜŦŜǊǊŜŘ ǿƛǘƘ ŀ ŎƻƴǎƛǎǘŜƴǘ ƭŀȅƻǳǘΦ LƴǎǇƛǊŀǘƛƻƴ ǿŀǎ 

ǘŀƪŜƴ ŦǊƻƳ ŀ ōƛƴƎƻ ŎŀǊŘΣ ǇǊŜŦŜǊǊƛƴƎ ŀ ƳƻǊŜ ƎǊƛŘπƭƛƪŜ ŦƻǊƳŀǘƛƻƴΦ 

 

6.5.5 Terminology 

{ǘŀŦŦ ǿŜǊŜ ŎƻƴŎŜǊƴŜŘ ǘƘŜǊŜ ǿŜǊŜ ƳǳƭǘƛǇƭŜ ǘŜǊƳǎ ōŜƛƴƎ ǳǎŜŘ ŦƻǊ ƭƻǎǎ ƻŦ ŎƻƴǎŎƛƻǳǎƴŜǎǎ 

ǿƛǘƘ ΨƪƴƻŎƪŜŘ ƻǳǘΩ ōŜƛƴƎ ǇǊŜŦŜǊǊŜŘΦ {ƻƳŜ ƻŦ ǘƘŜ ƭŀƴƎǳŀƎŜ ǿŀǎ ŘŜǎŎǊƛōŜŘ ŀǎ ǘƻƻ ŎƭƛƴƛŎŀƭ 

ŀƴŘ ǎǘƛƎƳŀǘƛǎƛƴƎ ƛƴ ǇƭŀŎŜǎ ŀƴŘ Ƴŀȅ ƴƻǘ ōŜ ǳƴŘŜǊǎǘƻƻŘ ōȅ ǎƻƳŜ ƻŦ ǘƘŜ ǇŀǘƛŜƴǘǎΣ ŜΦƎΦ 

ŦŀǘƛƎǳŜΣ ŎƻƎƴƛǘƛǾŜ ŎƻƳǇƭŀƛƴǘǎΣ ŀǎǎŀǳƭǘŜŘΣ ŎƻƴǎŎƛƻǳǎƴŜǎǎΣ ǳƴŎƻƴǎŎƛƻǳǎƴŜǎǎ ŀƴŘ 

ōŜƘŀǾƛƻǳǊ ǇǊƻōƭŜƳǎΦ 

Ψ¢ƘŜǊŜΩǎ о ŘƛŦŦŜǊŜƴǘ ǘŜǊƳǎ ǘƘŜǊŜΦ CƻǊ ǘƘŜ ǳƴŎƻƴǎŎƛƻǳǎƴŜǎǎΦ Ψ/ƻǎ ǘƘŜǊŜΩǎ ǘƘŜΣ ŜǊΣ 

ƪƴƻŎƪŜŘ ƻǳǘΦ .ƭŀŎƪŜŘ ƻǳǘΦ !ƴŘ ǳƴŎƻƴǎŎƛƻǳǎΦΩ ό{at/ [ƛƴŜ ртύ 

Ψ! ƭƻǘ ƻŦ Ƴȅ ŎƭƛŜƴǘǎ ƳŀȅōŜ ǿƻǳƭŘƴΩǘ ƪƴƻǿ ǿƘŀǘ ŎƻƎƴƛǘƛǾŜ ŎƻƳǇƭŀƛƴǘǎ ǿŜǊŜΦΩ 

ό{C¢/ [ƛƴŜ ортύ 

 

Terminology impacted on patients in two ways. The language used did not reflect the 

ǇŀǘƛŜƴǘΩǎ ŎƛǊŎǳƳǎǘŀƴŎŜǎ ƻǊ ǎƻƳŜ ƻŦ ǘƘŜ ǿƻǊŘǎ ƘŀŘ ǘƻƻ Ƴŀƴȅ ǎȅƭƭŀōƭŜǎ ŀƴŘ ƳŀŘŜ 

reading difficult. For one patient who had served in the armed forces, the terminology 

used to describe the medical care he received did not represent his experience when 

serving on a military base (see figure 12).  

 

Figure 12- Types of medical help screen 

Ψ¢ƘŜ ǘƘƻǳƎƘǘ ƻŦ ǊƛƴƎƛƴƎ ŀƴ bI{ ƭƛƴŜ ŦǊƻƳ !ŦƎƘŀƴƛǎǘŀƴ ƳŀƪŜǎ ƳŜ ƭŀǳƎƘΩ όta¢/ 

[ƛƴŜ млуύ 
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[ƻǿ ǊŜŀŘƛƴƎ ŀōƛƭƛǘȅ ǿŀǎ ǇǊƻōŀōƭȅ ǘƘŜ Ƴƻǎǘ ǎƛƎƴƛŦƛŎŀƴǘ ǳǎŀōƛƭƛǘȅ ōŀǊǊƛŜǊ ŦƻǊ ǇŀǘƛŜƴǘǎ ŀƴŘ 

ƳŀŘŜ ƴŀǾƛƎŀǘƛƴƎ ƻƴ ǎŎǊŜŜƴ ƛƴŦƻǊƳŀǘƛƻƴ ŘƛŦŦƛŎǳƭǘΦ {ŜƴǘŜƴŎŜǎ ǿŜǊŜ ǎŎŀƴ ǊŜŀŘΣ ǎƪƛƳƳƛƴƎ 

ƻǾŜǊ ǿƻǊŘǎ ǿƘƛŎƘ ǿŜǊŜ ƴƻǘ ǳƴŘŜǊǎǘƻƻŘΣ ƭŜŀŘƛƴƎ ǘƻ ǘƘŜ ŎƻƴǘŜƴǘ ōŜƛƴƎ ǊŜǇŜŀǘŜŘƭȅ ǊŜŀŘ ƛŦ 

ƛǘ ŘƛŘ ƴƻǘ ƳŀƪŜ ǎŜƴǎŜ ǘƻ ǘƘŜ ǇŀǘƛŜƴǘΦ ¢ƘŜ ŎƻƳǇǊŜƘŜƴǎƛƻƴ ƻŦ ŀ ǎŜƴǘŜƴŎŜ ǿŀǎ ƴƻǘ 

ŀŎƘƛŜǾŜŘ ǳƴǘƛƭ ŀƭƭ ǘƘŜ ŎƻƴǘŜƴǘ ƘŀŘ ōŜŜƴ ǊŜŀŘ ŀƴŘ ƳƛǎǳƴŘŜǊǎǘƻƻŘ ǿƻǊŘǎ ǿƻǳƭŘ ǘƘŜƴ ōŜ 

ǇƭŀŎŜŘ ƛƴ ŎƻƴǘŜȄǘΦ {ǳǊǾŜȅ ƭŀƴƎǳŀƎŜ ƴŜŜŘŜŘ ǘƻ ōŜ ǇƛǘŎƘŜŘ ŀǘ ŀ ǇǊŜπƭƛǘŜǊŀǘŜ ƭŜǾŜƭ 

ŦƻƭƭƻǿƛƴƎ Ŝŀǎȅ ǊŜŀŘ ǇǊƛƴŎƛǇƭŜǎ ǳƴŘŜǊƎƻƛƴƎ ŎƻƳǇǊŜƘŜƴǎƛǾŜ ŀƴŀƭȅǎƛǎ ǳǎƛƴƎ ǘƘŜ CƭŜǎŎƘπ

YƛƴŎŀƛŘ DǊŀŘŜ [ŜǾŜƭ wŜŀŘŀōƛƭƛǘȅ CƻǊƳǳƭŀ όYƛƴŎŀƛŘ Ŝǘ ŀƭΦΣ мфтрύΦ 

ΨLΩƭƭ Ƨǳǎǘ ŎŀǊǊȅ ƻƴ ǊŜŀŘƛƴƎ ƛǘΣ ǘƘŜƴ ǿƘŜƴ L ƎŜǘ ǘƻ ǘƘŜ ŜƴŘ ǎƻƳŜǘƛƳŜǎ ƛǘ ƳŀƪŜǎ 

ǎŜƴǎŜΩ όtat/ [ƛƴŜ нснύ 

ΨǿƘŜƴ L ƭƻƻƪ ŀǘ ŀ ǿƻǊŘ ǎƻƳŜǘƛƳŜǎ L ǎŜŜ ƛǘ ŀƴΣ ŀƴ L ǎŀȅ ƛǘΦ .ǳǘ L ǎŀȅ ƛǘ ǿǊƻƴƎΩ 

όtat/ [ƛƴŜ нслύ 

 

[ƻǿ ǊŜŀŘƛƴƎ ŀōƛƭƛǘȅ ƳŀŘŜ ǎƻƳŜ ƻŦ ǘƘŜ ǘŜǊƳƛƴƻƭƻƎȅ ƛƴŀŎŎŜǎǎƛōƭŜ ŀƴŘ ǘƘŜ ǘŀōƭŜ ό¢ŀōƭŜ уύ 

ōŜƭƻǿ ƛƭƭǳǎǘǊŀǘŜǎ ǎƻƳŜ ƻŦ ǘƘŜ Ƴƻǎǘ ǇǊƻōƭŜƳŀǘƛŎ ǿƻǊŘǎΦ 

Table 8- Problematic terminology 

¢ŜǊƳƛƴƻƭƻƎȅ 9ȄǘǊŀŎǘǎ 

tŀƛƴ άǳǎƛƴƎ ŘǊǳƎǎ ƻǊΧ tƛƭƭǎΚ Lǎ ǘƘŀǘ tΧ tΣ !Φ LΣ bΦέ όtat/ [ƛƴŜ номύ 

/ƻƴǎŎƛƻǳǎƴŜǎǎ άŘƛŘ L ƭƻǎŜ ŎƻƴΣ ƭƛƪŜ ŎƻƴǎŎƛŜƴŎŜΦ L ŎŀƴΩǘ ǎŀȅ ƛǘΦέ όtat/ [ƛƴŜ 

оотύ 

!ŘƳƛǘǘŜŘ ǘƻ ŀŎŎƛŘŜƴǘ ŀƴŘ 

ŜƳŜǊƎŜƴŎȅ 

άǘƘŀǘ ǿƻǊŘ ǘƘŜǊŜΦέ όtat/ [ƛƴŜ оффύ 

.Ǌŀƛƴ ƛƴƧǳǊƛŜǎ ǊŜƘŀōƛƭƛǘŀǘƛƻƴ 

ǳƴƛǘ 

ά¢ƘŀǘΦέ όtat/ [ƛƴŜ плпύ 

bŜȄǘ ǘƻ ŎƻƴǘƛƴǳŜ άƛǘ ǿŀǎΧ ƴŜȄǘ ǘƻ ƪƛƴΦ 9ǊΣ ǘƘŀǘΩǎ ǿƘƻ L ƘŀŘ ǘƻ ƎŜǘ ƛƴ ǘƻǳŎƘ 

ǿƛǘƘΦέ όtat/ [ƛƴŜ пмуύ 

LǊǊƛǘŀōƭŜ άL ŎŀƴΩǘ ǎŀȅ ǘƘŜ ǿƻǊŘέ όtat/ [ƛƴŜ рсфύ 

 

6.6 Theme Two: Living with TBI 

[ƛƳƛǘŜŘ L¢ ǎƪƛƭƭǎΣ ƭƻǿ ǊŜŀŘƛƴƎ ŀōƛƭƛǘȅ ŀƴŘ ǎǳǎǇŜŎǘŜŘ ƴŜǳǊƻŘƛǎŀōƛƭƛǘȅ ƴƻǘ ƻƴƭȅ ƳŀŘŜ 

ŎƻƳǇƭŜǘƛƴƎ ǘƘŜ ǎǳǊǾŜȅ ǇǊƻōƭŜƳŀǘƛŎ ōǳǘ ƘŀŘ ƛƳǇƭƛŎŀǘƛƻƴǎ ŦƻǊ ǇŀǘƛŜƴǘǎΩ Řŀƛƭȅ ƭƛǾŜǎΦ 

DŀƛƴƛƴƎ ŀ ōŜǘǘŜǊ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǿƘŀǘ ƛǘ ƳŜŀƴǎ ǘƻ ƭƛǾŜ ǿƛǘƘ ¢.L ǿƛƭƭ ǎŜǊǾŜ ǘƻ ƛƴŦƻǊƳ 
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ǘƘŜ ƘŜŀŘ ƛƴƧǳǊȅ ǎǳǊǾŜȅ ŀǇǇƭƛŎŀǘƛƻƴΩǎ ŘŜǾŜƭƻǇƳŜƴǘ ŀƴŘ ŜƴƘŀƴŎŜ ǳǎŀōƛƭƛǘȅΦ 5ŜǎƛƎƴ 

ƛǘŜǊŀǘƛƻƴǎ ǿƛƭƭ ƴŜŜŘ ǘƻ ōŜ ƳƻǊŜ ǎŜƴǎƛǘƛǾŜ ǘƻΥ 

- Trauma 

- Coping strategies 

- Context 

 

6.6.1 Trauma 

¢ƘŜ ƛƳǇƭƛŎŀǘƛƻƴ ƻŦ ǎŎǊŜŜƴƛƴƎ ŦƻǊ Ǉŀǎǘ ǘǊŀǳƳŀǘƛŎ ƭƛŦŜ ŜǾŜƴǘǎ ƴŜŜŘŜŘ ŎŀǊŜŦǳƭ ŎƻƴǎƛŘŜǊŀǘƛƻƴ 

ǿƛǘƘ ǊŜǎǇŜŎǘ ǘƻ ǘƘŜ ŜƳƻǘƛƻƴŀƭ ƛƳǇŀŎǘ ƻŦ ŎƻƳǇƭŜǘƛƴƎ ǘƘŜ ǎǳǊǾŜȅΦ ! ǊŜǘǊƻǎǇŜŎǘƛǾŜ 

ƳŜŀǎǳǊŜ ǿƘƛŎƘ ŜƴŎƻǳǊŀƎŜŘ ǘƘŜ ǊŜŎƻƭƭŜŎǘƛƻƴ ƻŦ Ǉŀǎǘ ǘǊŀǳƳŀǎ ǿŀǎ ǳǇǎŜǘǘƛƴƎ 

9ƳǇƘŀǎƛǎƛƴƎ ǘƘŜ ƴŜŜŘ ŦƻǊ Ŧƻƭƭƻǿ ǳǇ ǎǳǇǇƻǊǘΣ ǿƘƛŎƘ ǿŀǎ ŀƴǘƛŎƛǇŀǘŜŘ ǿƘŜƴ ǎŜŜƪƛƴƎ 

ŜǘƘƛŎŀƭ ŀǇǇǊƻǾŀƭ ŦƻǊ ǘƘŜ ǎǘǳŘȅΦ tǊƛƻǊ ǘƻ ŎƻƳǇƭŜǘƛƴƎ ǘƘŜ ƘŜŀŘ ƛƴƧǳǊȅ ǎǳǊǾŜȅΣ ǇŀǘƛŜƴǘǎ ƘŀŘ 

ƴƻǘ ŀǎǎƻŎƛŀǘŜŘ ǎƻƳŜ ƻŦ ǘƘŜ ǇǊƻōƭŜƳǎ ŀƴŘ ǎȅƳǇǘƻƳǎ ǘƘŜȅ ŜȄǇŜǊƛŜƴŎŜŘ ǿƛǘƘ ƘŜŀŘ 

ƛƴƧǳǊȅΦ ¢ƘŜ ŦǊŜǉǳŜƴŎȅ ƻŦ ŎƻƳǇƭŜǘƛƴƎ ǘƘŜ ǎǳǊǾŜȅ ǎƘƻǳƭŘ ōŜ ǊŜǎǘǊƛŎǘŜŘ ŀǎ ǘƘŜ ŜȄǇŜǊƛŜƴŎŜ 

ƻŦ ǊŜŎŀƭƭƛƴƎ ǘǊŀǳƳŀǘƛŎ ƛƴƧǳǊƛŜǎ ǿŀǎ ŘƛǎǘǊŜǎǎƛƴƎ ŦƻǊ ǎƻƳŜ ǇŀǘƛŜƴǘǎΣ ŜǎǇŜŎƛŀƭƭȅ ƛŦ ǘƘŜȅ ƘŀŘ 

ōŜŜƴ ǎǳōƧŜŎǘŜŘ ǘƻ ŘƻƳŜǎǘƛŎ ǾƛƻƭŜƴŎŜΦ ¢ƘŜ ǎǳǊǾŜȅ ƴŜŜŘŜŘ ǘƻ ōŜ ǎŜƴǎƛǘƛǾŜ ǘƻ ǘƘŜ 

ŘƛǎŎƭƻǎǳǊŜ ƻŦ ŘƻƳŜǎǘƛŎ ǾƛƻƭŜƴŎŜ ŀǎ ƛǘ ǿŀǎ ƴƻǘ ǾƛŜǿŜŘ ŀǎ ōŜƛƴƎ ŎƻƳǇŀǊŀōƭŜ ǘƻ ƻǘƘŜǊ 

ƛƴƧǳǊȅ ǘȅǇŜǎ ƭƛƪŜ ƳƻǘƻǊ ǾŜƘƛŎƭŜ ŀŎŎƛŘŜƴǘΦ 5ƻƳŜǎǘƛŎ ǾƛƻƭŜƴŎŜ ǿŀǎ ŀ ǇǊŜǾŀƭŜƴǘ ŎŀǳǎŜ ƻŦ 

ƛƴƧǳǊȅ ŦƻǊ ŦŜƳŀƭŜ ǇŀǘƛŜƴǘǎΦ ¢ƘŜ ƴŀǘǳǊŜ ƻŦ ǘƘŜ ƛƴƧǳǊȅ ǿŀǎ ƻŦǘŜƴ ŘŜƎǊŀŘƛƴƎ ŀƴŘ ŘƛǎǘǊŜǎǎƛƴƎ 

ŦƻǊ ǘƘŜ ǇŀǘƛŜƴǘ ǘƻ ǊŜŎŀƭƭΦ ±ƛƻƭŜƴŎŜ ǿŀǎ ŀ Ǌƛǎƪ ŦŀŎǘƻǊ ŀŎǊƻǎǎ ƎŜƴŘŜǊǎΦ tǊƻŎǳǊƛƴƎ ƛƭƭƛŎƛǘ 

ǎǳōǎǘŀƴŎŜǎ ŎƻǳƭŘ ǎƻƳŜǘƛƳŜǎ ǊŜǎǳƭǘ ƛƴ ǾƛƻƭŜƴǘ ƛƴŎƛŘŜƴǘǎ ƛƴ ǿƘƛŎƘ ƘŜŀŘ ƛƴƧǳǊƛŜǎ ǿŜǊŜ 

ǎǳǎǘŀƛƴŜŘΦ CƻǊ ǇŀǘƛŜƴǘǎ ǿƘƻ ƘŀŘ ŀ ōŀŎƪƎǊƻǳƴŘ ƛƴ ǘƘŜ ŀǊƳŜŘ ŦƻǊŎŜǎ ǘƘŜǊŜ ŎƻǳƭŘ ōŜ ŀ 

ǊŜƭǳŎǘŀƴŎŜ ǘƻ ŘƛǎŎƭƻǎŜ ǘƘŜ Ŧǳƭƭ ƛƳǇŀŎǘ ƻŦ ǘƘŜƛǊ Ǉŀǎǘ ƘŜŀŘ ƛƴƧǳǊƛŜǎΣ ŀǎ ǇŜǊŎŜƛǾŜŘ 

ǾǳƭƴŜǊŀōƛƭƛǘȅ ŀƳƻƴƎǎǘ ǘƘŜ ƘƛƎƘŜǊ Ǌŀƴƪǎ ǿŀǎ ŘŜŜƳŜŘ ǘƻ ōŜ ǳƴŀŎŎŜǇǘŀōƭŜΦ  

Ψaƻǎǘ ǿƻƳŜƴΣ ƛŦ ǘƘŜȅ ƘŀǾŜ ƘŀŘ ƘŜŀŘ ƛƴƧǳǊƛŜǎ ŀ ƭƻǘ ƻŦ ǘƘŜƳ ƘŀǾŜ ŎƻƳŜ ŦǊƻƳ 

ŘƻƳŜǎǘƛŎ ǾƛƻƭŜƴŎŜΩ όtCt/ [ƛƴŜ нфоύ 

ΨL ƻƴƭȅ ƪƴƻǿ L ƭƻǎǘ ŎƻƴǎŎƛƻǳǎƴŜǎǎ ǘƘƻǳƎƘΦ .ŜŎŀǳǎŜΣ ƘŜ ǘƻƻƪ ŀ ǇƘƻǘƻ ƻŦ ƳŜΦ !ƴ 

Ǉǳǘ ƛǘ ƻƴ ƳŜ ǇƘƻƴŜ ŀƴŘ ƭŜŦǘ ƛǘ ŦƻǊ ƳŜ ǘƻ ǎŜŜΩ όtCt/ [ƛƴŜ олсύ 

ΨL ǿŀǎ ƎƻƛƴƎ ǳǇ ǘǊȅƛƴƎ ǘƻ ƎŜǘ ŘǊǳƎǎΣ ŦǊƻƳ /ƘŀǇŜƭǘƻǿƴΣ ŀƴŘ ŜǊΦ L ŜƴŘŜŘ ǳǇ ƎŜǘǘƛƴƎ 

ƛƴ ŀ ŦƛƎƘǘΣ ǿƛǘƘ ǎƻƳŜ ōƭŀŎƪ ƭŀŘǎΣ ŜǊΦ !ƴŘΣ ƻƴŜ ƻŦ ΨŜƳ Ƙƛǘ ƳŜΣ ƻǾŜǊ ǘƘŜ ƘŜŀŘΣ ŜǊΦ 

!ƴŘ ōǊƻƪŜ ŀ ƭƻŀŘ ƻŦΣ ƭƛƪŜΧ ŎƘŀƛǊǎΩ όtat/ [ƛƴŜ плфύ 
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ΨL ƪƴƻǿ ǘƘŀǘ ǎŜǊƎŜŀƴǘǎ ŀƴŘ ŀōƻǾŜ ǿƻǳƭŘ ōŜ ǾŜǊȅ ƪƛƴŘ ƻŦ ǿŀƴǘƛƴƎ ǘƻ ǎŜŜƳ ŀ ōƛǘ 

ƳƻǊŜ ǊǳƎƎŜŘ ŀƴŘ ƭŜǎǎ ƭƛƪŜƭȅ ǘƻ ōŜ ǘŀƪŜƴ Řƻǿƴ ōȅ ǎƻƳŜǘƘƛƴƎ ƭƛƪŜ ŀ ƘŜŀŘ ƛƴƧǳǊȅΩ 

όta¢/ [ƛƴŜ олнύ 

 

6.6.2 Coping strategies 

aŀƴȅ ǇŀǘƛŜƴǘǎ ǊŜƭƛŜŘ ŎƻƴǎƛŘŜǊŀōƭȅ ƻƴ ǘƘŜƛǊ ŦŀƳƛƭȅ ŀƴŘ ŦǊƛŜƴŘǎ ǘƻ ƘŜƭǇ ǘƘŜƳ ŎƻǇŜ ǿƛǘƘ 

ǘƘŜ ŜŦŦŜŎǘǎ ƻŦ ǘƘŜƛǊ ƴŜǳǊƻŘƛǎŀōƛƭƛǘȅΦ tŀǘƛŜƴǘǎ ǳǎŜŘ ǎŜǾŜǊŀƭ ŎƻǇƛƴƎ ǎǘǊŀǘŜƎƛŜǎ ƛƴ ŀƴ ŜŦŦƻǊǘ 

ǘƻ ƳŀƴŀƎŜ ƛƳǇŀƛǊŜŘ ƧǳŘƎŜƳŜƴǘ ŀƴŘ ŜƳƻǘƛƻƴ ǊŜƎǳƭŀǘƛƻƴΦ 5ǊǳƎ ǳǎŜ ŀƴŘ ŦŀƳƛƭȅ ǎǳǇǇƻǊǘ 

ǿŜǊŜ ǘȅǇƛŎŀƭ ƳŜǘƘƻŘǎ ƻŦ ŎƻǇƛƴƎΦ IŀǾƛƴƎ ƛƳǇŀƛǊŜŘ ǿƻǊƪƛƴƎ ƳŜƳƻǊȅ ƎŜƴŜǊŀǘŜŘ ŦŜŜƭƛƴƎǎ 

ƻŦ ŀƴȄƛŜǘȅ ŀǎ ǘƘŜȅ ƭƛǾŜŘ ǿƛǘƘ ǘƘŜ ƪƴƻǿƭŜŘƎŜ ǘƘŜȅ ŎƻǳƭŘ ƴƻǘ ǊŜŎŀƭƭ ǘƘƛƴƎǎ ǘƘŜȅ ƘŀŘ ŘƻƴŜ 

ƻƴ ŀ ŘŀȅπǘƻπŘŀȅ ōŀǎƛǎΦ /ƻƎƴƛǘƛǾŜ ŎƻƳǇƭŀƛƴǘǎ ƳŀŘŜ ƭŜŀǊƴƛƴƎ ƴŜǿ ǎƪƛƭƭǎ ŎƘŀƭƭŜƴƎƛƴƎ ŀƴŘ 

ǳƴŘŜǊǘŀƪƛƴƎ ƳǳƴŘŀƴŜ ǘŀǎƪǎ ŦǊǳǎǘǊŀǘƛƴƎ ƛŦ ǘƘŜȅ ŎƻǳƭŘ ƴƻǘ ǊŜŎŀƭƭ ǘƘŜ ǇǳǊǇƻǎŜ ƻŦ ǘƘŜ 

ŀŎǘƛǾƛǘȅ ǘƘŜȅ ǎŜǘ ƻǳǘ ǘƻ ŘƻΦ ¢Ƙƛǎ ŘŜǇŜƴŘŜƴŎȅ ƻƴ ƻǘƘŜǊǎ ŜȄǘŜƴŘŜŘ ǘƻ ŘŜŎƛǎƛƻƴ ƳŀƪƛƴƎ 

ǿƘŜƴ ŘŜǘŜǊƳƛƴƛƴƎ ǿƘŜǘƘŜǊ ƳŜŘƛŎŀƭ ƘŜƭǇ ǿŀǎ ǊŜǉǳƛǊŜŘΦ ¢ƘŜ ǎŜǾŜǊƛǘȅ ƻŦ Ƴƻǎǘ ƘŜŀŘ 

ƛƴƧǳǊƛŜǎ ƭŜŘ ǘƻ ƴŜǳǊƻƛƳŀƎƛƴƎΦ ¢ƘŜ ǇŀǘƛŜƴǘǎ ǿŜǊŜ ƎŜƴŜǊŀƭƭȅ ǊŜƭǳŎǘŀƴǘ ǘƻ ǎŜŜƪ ƳŜŘƛŎŀƭ 

ƘŜƭǇ ŦƻƭƭƻǿƛƴƎ ŀ ƘŜŀŘ ƛƴƧǳǊȅΦ {ŜƭŦπŀǎǎŜǎǎƳŜƴǘ ƻŦ ǎŜǾŜǊƛǘȅ ƻŦ ƛƴƧǳǊȅ ǿŀǎ ǘȅǇƛŎŀƭ ŜǾŜƴ 

ǿƘŜƴ ǘƘŜȅ ƘŀŘ ǎǳǎǘŀƛƴŜŘ ōǊǳƛǎƛƴƎ ǘƻ ǘƘŜ ƘŜŀŘ ŦƻƭƭƻǿƛƴƎ ŀǎǎŀǳƭǘ ǿƛǘƘ ŀ ōŀǎŜōŀƭƭ ōŀǘΦ 

¢ƘŜǊŜ ǿŀǎ ŦǊŜǉǳŜƴǘƭȅ ŀ ŘŜƭŀȅ ōŜǘǿŜŜƴ ǎǳǎǘŀƛƴƛƴƎ ŀ ƘŜŀŘ ƛƴƧǳǊȅ ŀƴŘ ǘƘŜ ǇǊƻǾƛǎƛƻƴ ƻŦ 

ƳŜŘƛŎŀƭ ƘŜƭǇΦ 9ƴŎƻǳǊŀƎŜƳŜƴǘ Ƴƻǎǘƭȅ ŎŀƳŜ ŦǊƻƳ ŦŀƳƛƭȅ ƳŜƳōŜǊǎ ƻǊ ŜƳŜǊƎŜƴŎȅ 

ǊŜǎǇƻƴǎŜ ǇǊƻŦŜǎǎƛƻƴŀƭǎ ǘƻ ǎŜŜƪ ƳŜŘƛŎŀƭ ƘŜƭǇΦ ¢ƘŜ ǇƻƭƛŎŜ ǘŜƴŘŜŘ ǘƻ ōŜ ǘƘŜ ŦƛǊǎǘ 

ǊŜǎǇƻƴŘŜǊǎ ǘƻ ƘŜŀŘ ƛƴƧǳǊȅ ƛƴŎƛŘŜƴǘǎ ŀƴŘ ƻŦǘŜƴ ŀŎŎƻƳǇŀƴƛŜŘ ǘƘŜ ǇŀǘƛŜƴǘ ǘƻ ƘƻǎǇƛǘŀƭΦ 

{ǘŀŦŦ ǘƘƻǳƎƘǘ ǘƘŜ ƘŜŀŘ ƛƴƧǳǊȅ ǎǳǊǾŜȅ ŀǇǇƭƛŎŀǘƛƻƴ ƛƴǎǘǊǳŎǘƛƻƴ ǘƻ ŀǎƪ ŦǊƛŜƴŘǎ ƻǊ ǊŜƭŀǘƛǾŜǎ 

ŦƻǊ ǎǳǇǇƻǊǘ ǿŀǎ ƘŜƭǇŦǳƭ ǿƘŜƴ ŘŜǘŜǊƳƛƴƛƴƎ ǿƘŜǘƘŜǊ ǘƘŜǊŜ ƘŀŘ ōŜŜƴ ŀƴȅ ŎƘŀƴƎŜǎ ƛƴ ǘƘŜ 

ǇŀǘƛŜƴǘΩǎ ƳƻƻŘ ƻǊ ōŜƘŀǾƛƻǳǊ ŦƻƭƭƻǿƛƴƎ ŀ ƘŜŀŘ ƛƴƧǳǊȅΦ ! ŎƻƳōƛƴŀǘƛƻƴ ƻŦ ǎƛƳǇƭŜ ƻƴ 

ǎŎǊŜŜƴ ƛƴǎǘǊǳŎǘƛƻƴǎ ŀƴŘ ǎǳǇǇƻǊǘ ŦǊƻƳ ŦŀƳƛƭȅ ŀƴŘ ŦǊƛŜƴŘǎ ŎƻǳƭŘ ƘŜƭǇ ǘƘŜ ǇŀǘƛŜƴǘ ŎƭŀǊƛŦȅ 

ǿƘŜǘƘŜǊ ǘƘŜȅ ǿŜǊŜ ŀŦŦŜŎǘŜŘ ōȅ ǎƻƳŜ ƻŦ ǘƘŜ ǇǊƻōƭŜƳǎ ŀƴŘ ǎȅƳǇǘƻƳǎ ŘŜǎŎǊƛōŜŘ ƛƴ ǘƘŜ 

ǎǳǊǾŜȅΦ 

ΨL ŀƭǿŀȅǎ ŀǎƪ ƘŜǊ ώƎƛǊƭŦǊƛŜƴŘϐΣ ȅƻǳ ƪƴƻǿ ƛŦ L ŜǾŜǊ ŦƻǊƎŜǘ ǘƘƛƴƎǎ ŀƴŘ ǘƘŀǘΦ 9ǊΣ ƻǊ 

ǿƘŀǘ Řŀȅǎ LΩǾŜ Ǝƻǘ ǘƻ Ǝƻ ǇƭŀŎŜǎΦΩ  όtat/ [ƛƴŜ мтсύ 

ΨL ƎŜǘ ƛƴ ƳƻƻŘ ǎǿƛƴƎǎΦ 9ǊΧ ²ƘŜƴΣ ǿƘŜƴΣ ŜǊΧ [ƛƪŜΣ ŜǊΧ aŜ ƎƛǊƭŦǊƛŜƴŘ ǎŜŜƳǎ ǘƻ ōŜ 

ŀōƭŜ ǘƻ Ŏƻƻƭ ƳŜ ŘƻǿƴΣ ōȅ ǘŀƭƪƛƴƎ ǘƻ ƳŜΦΩ όtat/ [ƛƴŜ ртнύ 
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Ψ²ƘŜƴ L ƘŀŘ ƳŜ ƘŜŀŘ ƛƴƧǳǊȅΣ ŜǊΣ ƛǘ ǿŜǊŜ ǊƛƎƘǘ Řƻǿƴ ǘƻ ƳŜ ǎƪǳƭƭΦ 9ǊΣ ƛǘ ǿŜǊŜ ǘƘŜ 

ǇƻƭƛŎŜƳŀƴ ǘƘŀǘ ǎŀƛŘ ǘƻ ƳŜΣ ŜǊΦ L ǿƻƴΩǘ ŀǎƪ ȅƻǳ ŀƴȅǘƘƛƴƎ ƻǊ Řƻ ŀƴȅǘƘƛƴƎ ƛŦ ȅƻǳ Ǝƻ 

ǎǘǊŀƛƎƘǘ ǘƻ ǘƘŜ ƘƻǎǇƛǘŀƭΣ ΨŎƻǎ L Ŏŀƴ ǎŜŜ ȅƻǳǊ ǎƪǳƭƭΦΩ όtat/ [ƛƴŜ плс ύ 

 

6.6.3 Context 

¢ƘŜ ǇǎȅŎƘƻŀŎǘƛǾŜ ŜŦŦŜŎǘǎ ƻŦ ǎƻƳŜ ƻŦ ǘƘŜ ƛƭƭƛŎƛǘ ǎǳōǎǘŀƴŎŜǎ ǳǎŜŘ ǿŜǊŜ ŘŜǘǊƛƳŜƴǘŀƭ ǘƻ 

ǿƻǊƪƛƴƎ ƳŜƳƻǊȅ ŀƴŘ ŎŀǳǎŜŘ ǘǊŀƴǎƛǘƻǊȅ ƻǊ ǇŜǊƳŀƴŜƴǘ ƛƳǇŀƛǊƳŜƴǘΦ tŀǘƛŜƴǘǎ ƘŀŘ ŀƴ 

ŀǿŀǊŜƴŜǎǎ ǘƘŜƛǊ ƳŜƳƻǊȅ ǿŀǎ ƛƳǇŀƛǊŜŘ ŀƴŘ ǘƘŜ ƪƴƻǿƭŜŘƎŜ ǘƘŜǊŜ ǿŀǎ ŀ ǘƛƳŜ ƛƴ ǘƘŜƛǊ 

ƭƛǾŜǎ ǿƘŜƴ ǊŜƳŜƳōŜǊƛƴƎ ǘƘƛƴƎǎ ŎŀƳŜ ŜŀǎƛŜǊ ǘƻ ǘƘŜƳΦ Lǘ ǿŀǎ ŘƛŦŦƛŎǳƭǘ ŦƻǊ ǘƘŜ ǇŀǘƛŜƴǘǎ ǘƻ 

ŘƛŦŦŜǊŜƴǘƛŀǘŜ ǿƘŜǘƘŜǊ ǘƘŜ ŎƻƎƴƛǘƛǾŜΣ ŜƳƻǘƛƻƴŀƭΣ ōŜƘŀǾƛƻǳǊŀƭ ŀƴŘ ǇƘȅǎƛƻƭƻƎƛŎŀƭ 

ǎȅƳǇǘƻƳǎ ŘŜǎŎǊƛōŜŘ ǿŜǊŜ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ƘŜŀŘ ƛƴƧǳǊȅ ƻǊ ƻǘƘŜǊ ŦŀŎǘƻǊǎ ƭƛƪŜ ƭƛŦŜǎǘȅƭŜ ŀƴŘ 

ƳŜƴǘŀƭ ƘŜŀƭǘƘΦ ¢ƘŜ ǊŜƎƛƳŜƴǘŜŘ ƭƛŦŜǎǘȅƭŜ ƻŦ ǎŜǊǾƛƴƎ ƛƴ ǘƘŜ ŀǊƳŜŘ ŦƻǊŎŜǎ ƘŀŘ ǘƘŜ ŜŦŦŜŎǘ ƻŦ 

ƳƛƴƛƳƛǎƛƴƎ ŀƴȅ ǇƻǘŜƴǘƛŀƭ ŘŜŦƛŎƛǘǎ ƛƴ ǿƻǊƪƛƴƎ ƳŜƳƻǊȅΦ [ŜǾŜƭǎ ƻŦ ŎƻƴŎŜƴǘǊŀǘƛƻƴ ŀǊŜ 

ƛƴŦƭǳŜƴŎŜŘ ōȅ ȅƻǳǊ ŜƴǾƛǊƻƴƳŜƴǘ ŀƴŘ ǘƘŜ ŎƘŀƴƎŜ ƛƴ ŜȄǇŜǊƛŜƴŎŜ Ŏŀƴ ōŜ ǉǳƛǘŜ ŜȄǘǊŜƳŜ 

ǿƘŜƴ ƳŀƪƛƴƎ ǘƘŜ ǘǊŀƴǎƛǘƛƻƴ ŦǊƻƳ ŀ ƳƛƭƛǘŀǊȅ ōŀǎŜ ƛƴ ŀ ƘƻǎǘƛƭŜ ǎŜǘǘƛƴƎ ǘƻ ŎƛǾƛƭƛŀƴ ƭƛŦŜΦ 

/ƘŀƴƎŜǎ ƛƴ ōŜƘŀǾƛƻǳǊ ǿŜǊŜ ƳƻǊŜ ƭƛƪŜƭȅ ǘƻ ōŜ ƛƴǘŜǊǇǊŜǘŜŘ ōȅ ŦŀƳƛƭȅ ŀƴŘ ŦǊƛŜƴŘǎ ŀǎ ōŜƛƴƎ 

ŀǘǘǊƛōǳǘŜŘ ǘƻ ǘƘŜ ŜȄǇŜǊƛŜƴŎŜǎ ƻŦ ǎŜǊǾƛƴƎ ƛƴ ǘƘŜ ŀǊƳŜŘ ŦƻǊŎŜǎ ƻƴ ŀƴ ƻǇŜǊŀǘƛƻƴŀƭ ōŀǎŜ 

ŀƴŘ ƴƻǘ ƴŜŎŜǎǎŀǊƛƭȅ ŎƻƴƴŜŎǘŜŘ ǘƻ ŀƴȅ ƘŜŀŘ ƛƴƧǳǊƛŜǎ ǎǳǎǘŀƛƴŜŘΦ 

ΨLΩƳ ǘƻǘŀƭƭȅ ƳƻǊŜ ŦƻǊƎŜǘŦǳƭ ŀƴŘ ǎƻƳŜǘƛƳŜǎ L Řƻ ǊŜŀƭƭȅ ǎǘǊǳƎƎƭŜ ǿƛǘƘ 

ŎƻƴŎŜƴǘǊŀǘƛƴƎΩ όta¢/ [ƛƴŜ мрфύ 

ΨL ǳǎŜΣ ŜǊΧ ŘƛŀȊŜǇŀƳΦ !ƴ L ǎƘΣ ŀƴŘ L ǎƘǳƴǘ ǳǎŜ ΨŜƳΦ !ƴŘ ǘƘŀǘ ƳŀƪŜǎ ƳŜ ŦƻǊƎŜǘ 

ǘƘƛƴƎǎΦΩ όtat/ [ƛƴŜ нооύ 

ΨCǊƛŜƴŘǎ ŀƴŘ ǊŜƭŀǘƛǾŜǎ ŀǊŜ ǳƴƭƛƪŜƭȅ ǘƻ ƘŀǾŜ ǎŀƛŘ ƻƘ ƘŜ ŎŀƳŜ ōŀŎƪ ŦǊƻƳ !ŦƎƘŀƴΣ ƘŜ 

Ǝƻǘ Ƙƛǘ ƛƴ ǘƘŜ ƘŜŀŘ ŀƴŘ ǘƘŀǘΩǎ ǿƘŀǘΩǎ ŎƘŀƴƎŜŘ Ƙƛǎ ōŜƘŀǾƛƻǳǊΦ ¢ƘŜȅΩǊŜ ƳƻǊŜ ƭƛƪŜƭȅ 

ǘƻ ǘƘƛƴƪ ƛǘΩǎ ǇƻǘŜƴǘƛŀƭƭȅ ǘƘŜ ŜȄǇŜǊƛŜƴŎŜ ƻǳǘ ǘƘŜǊŜΩ όta¢/ [ƛƴŜ мрр 

 

6.7 Theme Three: High tech or low tech healthcare 

CƻǊ ŦǊƻƴǘ ƭƛƴŜ ǎǘŀŦŦ ǿƻǊƪƛƴƎ ǿƛǘƘ ŀƴ ŀǘ Ǌƛǎƪ ǇŀǘƛŜƴǘ ƎǊƻǳǇ ŦƻǊ ¢.LΣ ǘǿƻ ǘƘŜƳŜǎ ōŜŎŀƳŜ 

ŀǇǇŀǊŜƴǘ ƛƴ ǘƘŜ ŀŘƳƛƴƛǎǘǊŀǘƛƻƴ ƻŦ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘΥ 

- ¢ƻ ǎŎǊŜŜƴ ƻǊ ƴƻǘ ǘƻ ǎŎǊŜŜƴ 

- aŀƴŀƎƛƴƎ ǊŀǇǇƻǊǘ 
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6.7.1 To screen or not to screen 

¢ƘŜ ǳǎŜ ƻŦ ǎŎǊŜŜƴƛƴƎ ƛƴǎǘǊǳƳŜƴǘǎ ƴŜŜŘŜŘ ŎŀǊŜŦǳƭ ŎƻƴǎƛŘŜǊŀǘƛƻƴΣ ǊŜǉǳƛǊƛƴƎ ŎƭƛƴƛŎŀƭ 

ƧǳŘƎŜƳŜƴǘ ŀǎ ǘƻ ǿƘŜƴ ƛǘ ǿŀǎ ŀǇǇǊƻǇǊƛŀǘŜ ǘƻ ƛƳǇƭŜƳŜƴǘ ŀ ǇƻǘŜƴǘƛŀƭƭȅ ŘƛǎǘǊŜǎǎƛƴƎ 

ƛƴǘŜǊǾŜƴǘƛƻƴΦ ¢ƘŜ ǇǳǊǇƻǎŜ ƻŦ ǘƘŜ ƘŜŀŘ ƛƴƧǳǊȅ ǎǳǊǾŜȅ ŀǇǇƭƛŎŀǘƛƻƴ ǿŀǎ ƴƻǘ ŎƭŜŀǊ ŦƻǊ ǎǘŀŦŦ 

ōŜȅƻƴŘ ƎŀǘƘŜǊƛƴƎ ŀ ƘƛǎǘƻǊȅ ƻŦ ƘŜŀŘ ƛƴƧǳǊƛŜǎΦ CƻǊ ǘƘŜ ǎǘŀŦŦ ƳŜƳōŜǊǎΣ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ǘƘŜ 

ōŜƴŜŦƛǘ ƻŦ ǎŎǊŜŜƴƛƴƎ ƴŜŜŘŜŘ ǘƻ ŎƭŜŀǊƭȅ ƻǳǘǿŜƛƎƘ ŀƴȅ ƘŀǊƳǎ ǿƘƛŎƘ ŎƻǳƭŘ ƻŎŎǳǊΦ YƴƻǿƛƴƎ 

ŜȄŀŎǘƭȅ ǿƘŜƴ ŀƴŘ ǿƘŜǊŜ ǘƻ ǊŜŦŜǊ ƻƴ ǘƻ ƳƻǊŜ ǎǇŜŎƛŀƭƛǎǘ ǎŜǊǾƛŎŜǎ ǿŀǎ ŎǊǳŎƛŀƭΣ 

ŜƳǇƘŀǎƛǎƛƴƎ ǘƘŜ ƛƳǇƻǊǘŀƴŎŜ ƻŦ ŜƴǎǳǊƛƴƎ ǘƘŜǊŜ ǿŀǎ ŀ ǳǎŜŦǳƭ ƻǳǘŎƻƳŜ ŦƻǊ ǘƘŜ ǇŀǘƛŜƴǘ ƛŦ 

ȅƻǳ ŎƘƻǎŜ ǘƻ ǎŎǊŜŜƴ ŦƻǊ ŀ ǇƻǘŜƴǘƛŀƭ ƘŜŀƭǘƘ ǊŜƭŀǘŜŘ ǇǊƻōƭŜƳΦ {ƻƳŜ ƻŦ ǘƘŜ ŎƻƴǘŜƴǘ ǿƛǘƘƛƴ 

ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ǎŜŎǘƛƻƴǎ ǿŀǎ ǘƘƻǳƎƘǘ ǘƻ ōŜ ǇƻǘŜƴǘƛŀƭƭȅ ŘƛǎǘǊŜǎǎƛƴƎ ŦƻǊ ǇŀǘƛŜƴǘǎΦ ¢ƘŜȅ 

ƻǇǘŜŘ ǘƻ ƻƳƛǘ ŎŜǊǘŀƛƴ ƛƴŦƻǊƳŀǘƛƻƴ ǿƘƛŎƘ ǿŀǎ ŀǾŀƛƭŀōƭŜ ǘƻ ǘƘŜƳ ƻƴ ǘƘŜ ǎŎǊŜŜƴ ŀǎ ǘƘŜȅ 

ǘƘƻǳƎƘǘ ƛǘ ƳƛƎƘǘ ǳǇǎŜǘ ǘƘŜ ǇŀǘƛŜƴǘΦ  

Ψ/ƻǳƭŘ ōŜ ǉǳƛǘŜ ǎŎŀǊȅΣ ŜǎǇŜŎƛŀƭƭȅ ƛŦ ǘƘŜ ƛƴŎƛŘŜƴǘ ǿŀǎ н ȅŜŀǊǎ ŀƎƻΦ !ƴ ǘƘŜȅ ǎǘŀǊǘ 

ǇŀƴƛŎƪƛƴƎ ŀǎ ǘƻΣ ǘƘŜ ŦŀŎǘ ǘƘŜȅ ƘŀǾŜƴΩǘ ƘŀŘ ƳŜŘƛŎŀƭΣ ǳǊƎŜƴǘ ƳŜŘƛŎŀƭΧ ŀǎǎƛǎǘŀƴŎŜΦΩ 

ό{Ct/ [ƛƴŜ мнтύ 

 

6.7.2 Managing rapport 

¢ƘŜ ŀōƛƭƛǘȅ ǘƻ Ƴŀƛƴǘŀƛƴ ƎƻƻŘ ǊŀǇǇƻǊǘ ǿƛǘƘ ǘƘŜƛǊ ǇŀǘƛŜƴǘǎ ǿŀǎ ƻŦ ǇŀǊǘƛŎǳƭŀǊ ƛƳǇƻǊǘŀƴŎŜ ǘƻ 

ǎǘŀŦŦΦ ¢ƘŜȅ ƛŘŜƴǘƛŦƛŜŘ ǘǿƻ ŀǊŜŀǎ ƛƴ ǿƘƛŎƘ ǘƘŜ ƘŜŀŘ ƛƴƧǳǊȅ ǎǳǊǾŜȅ ŀǇǇƭƛŎŀǘƛƻƴ ƛƴƘƛōƛǘŜŘ 

ǊŀǇǇƻǊǘΤ ǘƻƻ ƳǳŎƘ ƻƴǎŎǊŜŜƴ ƛƴŦƻǊƳŀǘƛƻƴ ŀƴŘ ǎƭƻǿ ǎŎǊŜŜƴ ŎƘŀƴƎŜǎΦ Lǘ ǿŀǎ ǘƘƻǳƎƘǘ 

ƘŀǾƛƴƎ ǘƻƻ ƳǳŎƘ ǎŎǊŜŜƴ ŎƻƴǘŜƴǘ ǿƻǳƭŘ ǊŜǎǘǊƛŎǘ ōǳƛƭŘƛƴƎ ǊŀǇǇƻǊǘ ǿƛǘƘ ǘƘŜ ǇŀǘƛŜƴǘΣ 

ŎƻƳōƛƴŜŘ ǿƛǘƘ ǎƭƻǿ ǎŎǊŜŜƴ ŎƘŀƴƎŜǎ ƛƴǘŜǊǊǳǇǘƛƴƎ ǘƘŜ Ŧƭƻǿ ƻŦ ǘƘŜ ǎǳǊǾŜȅ ǊŜǎǳƭǘƛƴƎ ƛƴ ǘƘŜ 

ǎǘŀŦŦ ƳŜƳōŜǊ ŦŜŜƭƛƴƎ ǳƴŎƻƳŦƻǊǘŀōƭŜ ŀƴŘ ŎŀǳǎƛƴƎ ŦǊǳǎǘǊŀǘƛƻƴΦ ¢ƘŜ ǘŀōƭŜǘ ŎƻƳǇǳǘŜǊΩǎ 

ǘƻǳŎƘ ǎŎǊŜŜƴ ǘŜŎƘƴƻƭƻƎȅ ƭŀŎƪŜŘ ǎŜƴǎƛǘƛǾƛǘȅΣ ƳŀƪƛƴƎ Řŀǘŀ ŜƴǘǊȅ ŘƛŦŦƛŎǳƭǘ ŀƴŘ ƛǘŜƳ 

ǎŜƭŜŎǘƛƻƴ ǇǊƻōƭŜƳŀǘƛŎΦ !ƭƭ ǎǘŀŦŦ ƘŀŘ ŀ ƎƻƻŘ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǘƘŜ ƴŜŜŘǎ ƻŦ ǇŀǘƛŜƴǘǎ ǿƛǘƘ 

ǎǳǎǇŜŎǘŜŘ ƴŜǳǊƻŘƛǎŀōƛƭƛǘƛŜǎΣ ƴŀƳŜƭȅ ƭƛƳƛǘŜŘ ŀǘǘŜƴǘƛƻƴ ǎǇŀƴǎ ŀƴŘ ōŜŎƻƳƛƴƎ 

ƻǾŜǊǿƘŜƭƳŜŘ ōȅ ǘƻƻ ƳǳŎƘ ƛƴŦƻǊƳŀǘƛƻƴΦ 

ΨLŦ ǘƘƛǎ ǿŀǎ ŀ ŎƭƛŜƴǘ LΩŘ ōŜ ŦŜŜƭƛƴƎ ŀ ōƛǘ ŀǿƪǿŀǊŘ ƴƻǿ ŀǘ ǘƘŜ ǘƛƳŜ ƛǘΩǎ ǘŀƪƛƴƎ ǘƻ 

ƳƻǾŜ ōŜǘǿŜŜƴ ǘƘŜ ǎŎǊŜŜƴǎΦΩ ό{C¢/ [ƛƴŜ нтύ 

Ψƻ̧ǳ ƴŜŜŘ ǘƻ ōŜ ŎŀǊŜŦǳƭ ƻŦ ǘƘŜ ǎŜƴǎƛǘƛǾƛǘȅ ƻŦ ǘƘŜ ǘƻǳŎƘ ǎŎǊŜŜƴΩ ό{C¢/ [ƛƴŜ оууύ 



 
 

91 
  

ΨLǘΩǎ ǘƘŀǘ Ǌƛǎƪ ƻŦ ōƻƳōŀǊŘƛƴƎ ǇŜƻǇƭŜ ƛǎƴΩǘ ƛǘΣ ǿƛǘƘΣ ǿƛǘƘ ǘƻƻ ƳǳŎƘ ƛƴŦƻǊƳŀǘƛƻƴΦ 

9ǊƳΦ 9ǎǇŜŎƛŀƭƭȅ ǎƻƳŜōƻŘȅ ǿƛǘƘ ŀ ōǊŀƛƴ ƛƴƧǳǊȅ ǿƘƻ ƳƛƎƘǘ ƘŀǾŜ ŀ ǾŜǊȅ ǎƘƻǊǘ 

ŀǘǘŜƴǘƛƻƴ ǎǇŀƴΦΩ ό{a¢/ [ƛƴŜ нлсύ 

 

¢ƘŜ ǇŀŎŜ ƻŦ ǘƘŜ ǎǳǊǾŜȅ ǿŀǎ ƛƴƘƛōƛǘŜŘ ŀǎ ǘƘŜ ǎŎǊŜŜƴ ƛƴǎǘǊǳŎǘƛƻƴǎ ǿŜǊŜ ƻƴ ŀ ŘƛŦŦŜǊŜƴǘ 

ǇŀƎŜ ǘƻ ǘƘŜ ǎǳǊǾŜȅ ǉǳŜǎǘƛƻƴǎΦ ¢ƘŜ ƛƴǎǘǊǳŎǘƛƻƴǎ ǎƘƻǳƭŘ ōŜ ƭƻŎŀǘŜŘ ŀōƻǾŜ ǘƘŜ ǎǳǊǾŜȅ 

ǉǳŜǎǘƛƻƴ ƻƴ ǘƘŜ ǎŀƳŜ ǇŀƎŜΦ ²ƘŜƴ ǘƘŜǊŜ ǿŀǎ ŀƴ ŜȄǇŜŎǘŀǘƛƻƴ ŦƻǊ ǎǘŀŦŦ ǘƻ ǊŜƭŀȅ 

ƛƴŦƻǊƳŀǘƛƻƴ ǘƻ ǘƘŜ ǇŀǘƛŜƴǘΣ ŀ ƘŜŀŘƛƴƎ ǎƘƻǳƭŘ ƘŀǾŜ ōŜŜƴ ǇǊƻǾƛŘŜŘ ƛŘŜƴǘƛŦȅƛƴƎ ǘƘŜ 

ŎƻƴǘŜƴǘ ŀǎ ƛƴŦƻǊƳŀǘƛƻƴΦ /ƻƳōƛƴŜŘ ƻƴ ǎŎǊŜŜƴ ƛƴŦƻǊƳŀǘƛƻƴ ǿƛǘƘ ǎǳǊǾŜȅ ǉǳŜǎǘƛƻƴǎ 

ŎǊŜŀǘŜŘ ŎƻƴŦǳǎƛƻƴ ŀǎ ǎǘŀŦŦ ǿŜǊŜ ǳƴŀōƭŜ ǘƻ ŘƛŦŦŜǊŜƴǘƛŀǘŜ ōŜǘǿŜŜƴ ǎŎǊŜŜƴ ƛƴǎǘǊǳŎǘƛƻƴǎ ŀƴŘ 

ǘƘŜ ƪŜȅ ǎǳǊǾŜȅ ǉǳŜǎǘƛƻƴΦ Lǘ ǿŀǎ ǎŜŜƴ ŀǎ ǘƘŜƛǊ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ǘƻ ŦƛƭǘŜǊ ƻǳǘ ŀƴŘ ǊŜŦƛƴŜ ǘƘŜ 

ƛƴŦƻǊƳŀǘƛƻƴ ǘƘŜȅ ǇǊƻǾƛŘŜŘ ǘƻ ǘƘŜ ǇŀǘƛŜƴǘΦ WǳŘƎŜƳŜƴǘ ǿŀǎ ŜȄŜǊŎƛǎŜŘ ǿƘŜƴ ŜǾŀƭǳŀǘƛƴƎ 

ǿƘŀǘ ƛƴŦƻǊƳŀǘƛƻƴ ǘƘŜȅ ŦŜŘ ōŀŎƪ ǘƻ ǘƘŜ ǇŀǘƛŜƴǘ ŀƴŘ ƻƳƛǘǘŜŘ ǿƘŀǘ ǿŀǎ ŘŜŜƳŜŘ ǘƻ ōŜ 

ƛǊǊŜƭŜǾŀƴǘΦ !ŎƪƴƻǿƭŜŘƎƛƴƎ ǳƴǘƛƭ ǘƘŜȅ ǿŜǊŜ ŦŀƳƛƭƛŀǊ ǿƛǘƘ ǘƘŜ ǎǳǊǾŜȅ ǘƘŜȅ ǿŜǊŜ ƳƻǊŜ 

ƭƛƪŜƭȅ ǘƻ ƘŀǾŜ ƎǊŜŀǘŜǊ ŦƛŘŜƭƛǘȅ ǘƻ ǘƘŜ ǉǳŜǎǘƛƻƴǎΦ ¢Ƙƛǎ ƳŜŀƴǘ ǘƘŜȅ ǿƻǳƭŘ ǊŜŀŘ ǘƘŜ ǎŎǊŜŜƴ 

ŎƻƴǘŜƴǘ ǾŜǊōŀǘƛƳ ǎƻ ǘƘŜ ǿƻǊŘƛƴƎ ƴŜŜŘŜŘ ǘƻ Ŧƭƻǿ ƳƻǊŜ Ŝŀǎƛƭȅ ŀǎ ƎŀƛƴƛƴƎ ŦŀƳƛƭƛŀǊƛǘȅ ǿƛǘƘ 

Ƙƻǿ ǘƘŜ ǉǳŜǎǘƛƻƴǎ ǿŜǊŜ ǇƘǊŀǎŜŘ ƛǎ ǳƴƭƛƪŜƭȅ ƛŦ ƘŜŀŘ ƛƴƧǳǊȅ ǎŎǊŜŜƴƛƴƎ ƛǎ ƴƻǘ ǊƻǳǘƛƴŜ 

ǇǊŀŎǘƛŎŜΦ {ŜǾŜǊŀƭ ƎǊŀƳƳŀǘƛŎŀƭ ŀƴŘ ǎȅƴǘŀȄ ŜǊǊƻǊǎ ǿŜǊŜ ƛŘŜƴǘƛŦƛŜŘΣ ŜΦƎΦ ōŜŎƻƳŜ ƛǊǊƛǘŀōƭŜΣ 

ōƛƴƎŜ ŘǊǳƴƪΣ ŘŀȊŜŘ ŀƴŘ ŎƻƴŦǳǎƛƻƴΦ ¢ƘŜ ǳǎŜ ƻŦ ǇǊƻƳǇǘǎ ǿŀǎ ǊŜǉǳŜǎǘŜŘ ǎƻ ǎǘŀŦŦ ŘƛŘ ƴƻǘ 

ƘŀǾŜ ǘƻ ǊŜŀŘ ŀƭƭ ǎŎǊŜŜƴ ƛƴǎǘǊǳŎǘƛƻƴǎ ǾŜǊōŀǘƛƳΦ 

ΨLΧ ƪŜŜǇ ǿŀƴǘƛƴƎ ǘƻ ŀŘŘ ǿƻǊŘǎ ƛƴ ǘƻ ƳŀƪŜ ƛǘΧ ǊŜŀŘΦ ! ōƛǘ ƳƻǊŜ ŜŀǎƛƭȅΦΩ ό{C¢/ [ƛƴŜ 

мфоύ 

Ψ!ǎ ŀ ǇǊŀŎǘƛǘƛƻƴŜǊ ŀƳ L ǎǳǇǇƻǎŜŘ ǘƻ ōŜ ǊŜŀŘƛƴƎ ŜǾŜǊȅǘƘƛƴƎ ƻǳǘ ǘƻ ǘƘŜΣ ǘƻ ǘƘŜ 

ǇŀǘƛŜƴǘΚ hǊ ƛǎ ǘƘŀǘ ƳƻǊŜ ŦƻǊ Ƴȅ ƛƴŦƻǊƳŀǘƛƻƴΦΩ ό{a¢/ [ƛƴŜ мррύ 

Ψ{ƻƳŜ ƻŦ ƛǘ ǿƻǳƭŘ ōŜ ǘƻ ǇǊƻƳǇǘΧ Ƙƻǿ ȅƻǳ ŎƻǳƭŘ ǿƻǊŘ ƛǘΣ ƻǊ ǿƘŀǘ ȅƻǳ ŎƻǳƭŘ ǎŀȅΦΩ 

ό{C¢/ [ƛƴŜ оуоύ 

 

6.8 Quantitative - problem discovery 

¢Ƙƛǎ ǎŜŎǘƛƻƴ ǇǊŜǎŜƴǘǎ ǘƘŜ ǇǊƻōƭŜƳ ŘƛǎŎƻǾŜǊȅ ǊŜǎǳƭǘǎ ό¢ǳƭƭƛǎ ŀƴŘ !ƭōŜǊǘΣ нлмоύΦ 

/ŀǘŜƎƻǊƛŎŀƭ Řŀǘŀ ƛǎ ǎǳƳƳŀǊƛǎŜŘ ǳǎƛƴƎ ŦǊŜǉǳŜƴŎƛŜǎ ŀƴŘ ǇǊƻǇƻǊǘƛƻƴǎΦ DǊŀǇƘƛŎŀƭ 

ǎǳƳƳŀǊƛŜǎ ǎǳŎƘ ŀǎ ōŀǊ ŀƴŘ ǇƛŜ ŎƘŀǊǘǎ ƘŀǾŜ ōŜŜƴ ǳǎŜŘ ǘƻ ŘƛǎǇƭŀȅ ƻǊŘƛƴŀƭ Řŀǘŀ ǘȅǇŜǎΦ 

CǊŜǉǳŜƴŎȅ ŀƴŘ ǎŜǾŜǊƛǘȅ ŀǊŜ ǊŀƴƪŜŘ ǳǎƛƴƎ ŦƻǳǊ Ǉƻƛƴǘ ƭƛƪŜǊǘ ǎŎŀƭŜǎ ŘŜǾŜƭƻǇŜŘ ōȅ wǳōƛƴ 

όнлммύΦ CǊŜǉǳŜƴŎȅ ƛǎ ŘŜǘŜǊƳƛƴŜŘ ōȅ ǘƘŜ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ƻŦ ǳƴƛǉǳŜ ǳǎŀōƛƭƛǘȅ ǇǊƻōƭŜƳǎ 
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ŀŎǊƻǎǎ ŦƛǾŜ ǇǊŜŘŜŦƛƴŜŘ ŎŀǘŜƎƻǊƛŜǎΤ ǘŜǊƳƛƴƻƭƻƎȅΣ ƴŀǾƛƎŀǘƛƻƴΣ ŎƻƴǘŜƴǘΣ ǇŀƎŜ ƭŀȅƻǳǘΣ Řŀǘŀ 

ŜƴǘǊȅ ŀƴŘ ǘŜŎƘƴƻƭƻƎȅΦ ¢ƘŜ ƛŘŜƴǘƛŦƛŜŘ ǳƴƛǉǳŜ ǳǎŀōƛƭƛǘȅ ǇǊƻōƭŜƳǎ ƛƴ ǘƘŜ ŦƛǾŜ ǇǊŜŘŜŦƛƴŜŘ 

ǳǎŀōƛƭƛǘȅ ŎŀǘŜƎƻǊƛŜǎ ǊŜŎŜƛǾŜŘ ƛƴŘƛǾƛŘǳŀƭ ǎŜǾŜǊƛǘȅ ǊŀǘƛƴƎ ǎŎƻǊŜǎ ŀƴŘ ŀ ƳŜŀƴ ǿŀǎ 

ŎŀƭŎǳƭŀǘŜŘ ŦƻǊ ŜŀŎƘ ŎŀǘŜƎƻǊȅ ŀƴŘ ŀ ǎŜǾŜǊƛǘȅ ǊŀǘƛƴƎ ǎŎƻǊŜ ŀǎǎƛƎƴŜŘΦ ¦ǎŀōƛƭƛǘȅ ŎǊƛǘƛŎŀƭƛǘȅ 

ǎŎƻǊŜ ǿŀǎ ŀŎƘƛŜǾŜŘ ōȅ ŎƻƳōƛƴƛƴƎ ŦǊŜǉǳŜƴŎȅ ŀƴŘ ǎŜǾŜǊƛǘȅ ǊŀǘƛƴƎ ǎŎƻǊŜǎ ŀƴŘ Ƙŀǎ ŀ ǊŀƴƎŜ 

ƻŦ ōŜǘǿŜŜƴ ǘǿƻ ŀƴŘ ŜƛƎƘǘΣ ǘƘŜ ƘƛƎƘŜǊ ǘƘŜ ǎŎƻǊŜ ǘƘŜ ƎǊŜŀǘŜǊ ǘƘŜ ǊŜŘŜǎƛƎƴ ǇǊƛƻǊƛǘȅ 

όwǳōƛƴΣ мффсΣ wǳōƛƴ ŀƴŘ /ƘƛǎƴŜƭƭΣ нлммύΦ LǎǎǳŜ ōŀǎŜŘ ƳŜǘǊƛŎǎ ŎŀǘŀƭƻƎǳŜ ǘƘŜ ŦǊŜǉǳŜƴŎȅΣ 

ǎŜǾŜǊƛǘȅ ŀƴŘ ŎǊƛǘƛŎŀƭƛǘȅ ǎŎƻǊŜǎ ŦƻǊ ǇŀǘƛŜƴǘǎ ŀƴŘ ǎǘŀŦŦ ŦƻǊ ǘƘŜ ŦƛǾŜ ǇǊŜŘŜŦƛƴŜŘ ŎŀǘŜƎƻǊƛŜǎ 

ό¢ǳƭƭƛǎ ŀƴŘ !ƭōŜǊǘΣ нлмоύ ŀƴŘ Ŏŀƴ ōŜ ǾƛŜǿŜŘ ƛƴ ǘŀōƭŜǎ ф ŀƴŘ млΦ 

¢ŀōƭŜ фπ {ǘŀŦŦ ǇǊƻōƭŜƳ ŦǊŜǉǳŜƴŎȅ Ŏƻǳƴǘ 

 

¢ŀōƭŜ мл π tŀǘƛŜƴǘ ǇǊƻōƭŜƳ ŦǊŜǉǳŜƴŎȅ Ŏƻǳƴǘ 

  

¢ƘŜǊŜ ǿŜǊŜ ǎƻƳŜ ƳŀƧƻǊ ǳǎŀōƛƭƛǘȅ ǇǊƻōƭŜƳǎ ŀǎ ƻƴƭȅ м ƛƴ п ǇŀǘƛŜƴǘǎ ŎƻǳƭŘ ŎƻƳǇƭŜǘŜ ǘƘŜ 

ƘŜŀŘ ƛƴƧǳǊȅ ǎǳǊǾŜȅ ƛƴŘŜǇŜƴŘŜƴǘƭȅΦ ¢ƘŜ ŎŀǘŜƎƻǊȅ ǿƛǘƘ ǘƘŜ ƘƛƎƘŜǎǘ ŎǊƛǘƛŎŀƭƛǘȅ ǎŎƻǊŜ ό/{ Ґ 

сύ ǿŀǎ ƴŀǾƛƎŀǘƛƻƴΣ ǘƘƛǎ ŎƻƴǎƛǎǘŜŘ ƻŦ мф҈ ƻŦ ǳƴƛǉǳŜ ǳǎŀōƛƭƛǘȅ ǇǊƻōƭŜƳǎΦ bŀǾƛƎŀǘƛƻƴ 

Categories Frequency 

Count 

% Frequency 

Rank 

Severity 

Mean  

Severity 

Rank 

Criticality 

Score 

Data Entry and 

technology 

5 29% 2 1.6 2 4 

Terminology 3 18% 2 1.6 2 4 

Navigation 2 12% 2 1.5 2 4 

Content 6 35% 2 1.3 1 3 

Page Layout 1 6% 1 2 2 3 

/ŀǘŜƎƻǊƛŜǎ CǊŜǉǳŜƴŎȅ 

/ƻǳƴǘ 

҈ CǊŜǉǳŜƴŎȅ 

wŀƴƪ 

{ŜǾŜǊƛǘȅ 

aŜŀƴ 

{ŜǾŜǊƛǘȅ 

wŀƴƪ 

/ǊƛǘƛŎŀƭƛǘȅ 

{ŎƻǊŜ 

bŀǾƛƎŀǘƛƻƴ о мф҈ н оΦт п с 

5ŀǘŀ 9ƴǘǊȅ ŀƴŘ 

¢ŜŎƘƴƻƭƻƎȅ 

р ом҈ н о о р 

/ƻƴǘŜƴǘ о мф҈ н о о р 

tŀƎŜ [ŀȅƻǳǘ о мф҈ н нΦо н п 

¢ŜǊƳƛƴƻƭƻƎȅ н мо҈ н н н п 
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ŀŎƘƛŜǾŜŘ ǘƘŜ ƘƛƎƘŜǎǘ ǎŜǾŜǊƛǘȅ Ǌŀƴƪ ό{ Ґ пύ ŀƴŘ ǇǊŜǎŜƴǘǎ ǘƘŜ ƎǊŜŀǘŜǎǘ ŎƘŀƭƭŜƴƎŜǎ ŦƻǊ 

ǊŜŘŜǎƛƎƴΦ tŀƎŜ ƭŀȅƻǳǘ ŀƴŘ ǘŜǊƳƛƴƻƭƻƎȅ ƘŀŘ ǘƘŜ ƭƻǿŜǎǘ ǊŜŘŜǎƛƎƴ ǇǊƛƻǊƛǘƛŜǎ ŦƻǊ ǇŀǘƛŜƴǘǎ ŀǎ 

ǘƘŜȅ ōƻǘƘ ƘŀŘ ŎǊƛǘƛŎŀƭƛǘȅ ǎŎƻǊŜǎ ƻŦ ŦƻǳǊΣ ƘƻǿŜǾŜǊΣ ǘƘŜȅ ŘƛŦŦŜǊŜŘ ƛƴ ǳƴƛǉǳŜ ǳǎŀōƛƭƛǘȅ 

ǇǊƻōƭŜƳ ŎƻǳƴǘΦ 5ŀǘŀ ŜƴǘǊȅ ŀƴŘ ǘŜŎƘƴƻƭƻƎȅ ƘŀŘ ǘƘŜ ƭŀǊƎŜǎǘ ǇǊƻǇƻǊǘƛƻƴ ƻŦ ǳǎŀōƛƭƛǘȅ 

ǇǊƻōƭŜƳǎ ŀǘ ом҈ ǇǊŜǎŜƴǘƛƴƎ ŀ ǎŜǾŜǊŜ ƭƛƳƛǘŀǘƛƻƴ ǘƻ ǳǎŀōƛƭƛǘȅ ό{ Ґ оύ ŀǎ ŦƛǾŜ ǳƴƛǉǳŜ 

ŎƘŀƭƭŜƴƎŜǎ ǿŜǊŜ ƛŘŜƴǘƛŦƛŜŘΥ 

- /ƻƳǇƭŜǘƛƴƎ ƻǇŜƴ ŦƛŜƭŘ ōƻȄŜǎ 

- LƴǘŜǊǇǊŜǘƛƴƎ ƻƴ ǎŎǊŜŜƴ ƛƴǎǘǊǳŎǘƛƻƴ 

- {ƭƻǿ ǎŎǊŜŜƴ ŎƘŀƴƎŜǎ 

- ¦ƴǊŜǎǇƻƴǎƛǾŜ ǘƻǳŎƘ ǎŎǊŜŜƴ 

- YŜȅōƻŀǊŘ ŀƴŘ ƳƻǳǎŜ ƻǇŜǊŀǘƛƻƴ 

 

/ƻƴǘŜƴǘ ƘŀŘ ǘƘǊŜŜ ǳƴƛǉǳŜ ǳǎŀōƛƭƛǘȅ ǇǊƻōƭŜƳǎ όмф҈ύ ŀƴŘ ǿŀǎ Ŝǉǳŀƭƭȅ ƭƛƳƛǘƛƴƎ ŦƻǊ 

ǇŀǘƛŜƴǘǎ ƛƴ ŎƻƳǇŀǊƛǎƻƴ ǘƻ Řŀǘŀ ŜƴǘǊȅ ŀƴŘ ǘŜŎƘƴƻƭƻƎȅ ό{ Ґ оύΦ !ƭƭ ŦƻǳǊ ǎǘŀŦŦ ǿŜǊŜ ŀōƭŜ ǘƻ 

ŎƻƳǇƭŜǘŜ ǘƘŜ ƘŜŀŘ ƛƴƧǳǊȅ ǎǳǊǾŜȅ ƛƴŘŜǇŜƴŘŜƴǘƭȅΦ 5ŀǘŀ ŜƴǘǊȅ ŀƴŘ ǘŜŎƘƴƻƭƻƎȅΣ 

ǘŜǊƳƛƴƻƭƻƎȅ ŀƴŘ ƴŀǾƛƎŀǘƛƻƴ ƘŀŘ Ŝǉǳŀƭ ŎǊƛǘƛŎŀƭƛǘȅ ǎŎƻǊŜǎ ό/{ҐпύΦ /ƻƴǘŜƴǘ ƘŀŘ ǘƘŜ ƘƛƎƘŜǎǘ 

ǳƴƛǉǳŜ ŦǊŜǉǳŜƴŎȅ Ŏƻǳƴǘ ŀǘ ор҈ ŀƴŘ ǘƘŜ ƭƻǿŜǎǘ ǎŜǾŜǊƛǘȅ Ǌŀƴƪ όǎҐмύΦ tŀƎŜ [ŀȅƻǳǘ Ƙŀǎ ǘƘŜ 

ǎŀƳŜ ŎǊƛǘƛŎŀƭƛǘȅ ǎŎƻǊŜ ŀǎ ŎƻƴǘŜƴǘ ό/{ҐоύΦ tŀƎŜ ƭŀȅƻǳǘ Ƙŀǎ ǘƘŜ ƭƻǿŜǎǘ ŦǊŜǉǳŜƴŎȅ Ŏƻǳƴǘ ŀǘ 

с҈ ŀƴŘ Ŝǉǳŀƭ ǎŜǾŜǊƛǘȅ ǊŀƴƪƛƴƎ όǎҐнύ ǿƛǘƘ ƴŀǾƛƎŀǘƛƻƴΣ ǘŜǊƳƛƴƻƭƻƎȅ ŀƴŘ Řŀǘŀ ŜƴǘǊȅ ŀƴŘ 

ǘŜŎƘƴƻƭƻƎȅΦ CƻǳǊ ƻǳǘ ƻŦ ǘƘŜ ŦƛǾŜ ǇǊŜŘŜŦƛƴŜŘ ŎŀǘŜƎƻǊƛŜǎ ƘŀŘ ƳƻŘŜǊŀǘŜ ǎŜǾŜǊƛǘȅ ǳǎŀōƛƭƛǘȅ 

ƛǎǎǳŜǎΦ  

 

6.9 Conclusion  

¢Ƙƛǎ ŎƘŀǇǘŜǊ ǇǊŜǎŜƴǘŜŘ ǘƘŜ ŦƛƴŘƛƴƎǎ ŦǊƻƳ ǘƘŜ ŦƻǊƳŀǘƛǾŜ ǳǎŀōƛƭƛǘȅ ŜǾŀƭǳŀǘƛƻƴΦ tŀǘƛŜƴǘǎ 

ŀƴŘ ǎǘŀŦŦ ǘŜǎǘŜŘ ǘƘŜ ǇǊƻǘƻǘȅǇŜ ǳǎŜǊ ƛƴǘŜǊŦŀŎŜ ŦƻǊ ǘƘŜ ƘŜŀŘ ƛƴƧǳǊȅ ǎǳǊǾŜȅ ŀǇǇƭƛŎŀǘƛƻƴΦ 

¢ƘŜȅ ƻŦŦŜǊŜŘ ǳƴƛǉǳŜ ǳǎŀōƛƭƛǘȅ ǇŜǊǎǇŜŎǘƛǾŜǎ ŦƻǊ ǘƘŜ ŦƛǾŜ ǇǊŜπŘŜŦƛƴŜŘ ǳǎŜǊ ƛƴǘŜǊŦŀŎŜ 

ŎŀǘŜƎƻǊƛŜǎΣ ƛŘŜƴǘƛŦȅƛƴƎ ōƻǘƘ ǇǊƻōƭŜƳǎ ŀƴŘ ǎƻƭǳǘƛƻƴǎ ǿƛǘƘ ǘƘŜ ƛƴƛǘƛŀƭ ƛƴǎǘǊǳƳŜƴǘ ŘŜǎƛƎƴΦ 

¢ƘŜ ŎƻƎƴƛǘƛǾŜ ŀŎŎŜǎǎƛōƛƭƛǘȅ ƻŦ ǘƘŜ ǳǎŜǊ ƛƴǘŜǊŦŀŎŜ ǿŀǎ ōŜǘǘŜǊ ǳƴŘŜǊǎǘƻƻŘ ōȅ ǎǇŜŎƛŦƛŎŀƭƭȅ 

ǊŜŎǊǳƛǘƛƴƎ ǇŀǘƛŜƴǘǎ ǿƛǘƘ ǎǳǎǇŜŎǘŜŘ ƴŜǳǊƻƭƻƎƛŎŀƭ ŘƛǎŀōƛƭƛǘȅΦ tŀǘƛŜƴǘΩǎ ŜȄǇŜǊƛŜƴŎŜ ƻŦ ƭƛǾƛƴƎ 

ǿƛǘƘ ¢.L ǊŜǾŜŀƭŜŘ ƛƳǇƻǊǘŀƴǘ ǳǎŀōƛƭƛǘȅ ƛƴǎƛƎƘǘǎΦ ¢ƘŜ ŘƛǎŎƭƻǎǳǊŜ ƻŦ ǘǊŀǳƳŀǘƛŎ ŜǾŜƴǘǎ ŀƴŘ 

ǘƘŜ ǊŜƭƛŀƴŎŜ ǳǇƻƴ ŦŀƳƛƭȅ ŀƴŘ ǎǳōǎǘŀƴŎŜ ǳǎŜ ǘƻ ŎƻǇŜ ǿƛǘƘ ƴŜǳǊƻƭƻƎƛŎŀƭ ŘŜŦƛŎƛǘǎ ǿƛƭƭ 

ǎƘŀǇŜ ǘƘŜ ƴŜȄǘ ǳǎŜǊ ƛƴǘŜǊŦŀŎŜ ŘŜǎƛƎƴΦ 5ŜǾŜƭƻǇƛƴƎ ŀ ǇǊƻǘƻǘȅǇŜ ǿƘƛŎƘ ƛǎ ƳƻǊŜ ǎŜƴǎƛǘƛǾŜ ǘƻ 
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ƭƻǿ ǊŜŀŘƛƴƎ ŀōƛƭƛǘȅΣ ƭƛƳƛǘŜŘ L¢ ƪƴƻǿƭŜŘƎŜ ŀƴŘ ƴŜǳǊƻƭƻƎƛŎŀƭ Řƛǎŀōƛƭƛǘȅ ǿƛƭƭ ōŜ ǘƘŜ ƎǊŜŀǘŜǎǘ 

ŘŜǎƛƎƴ ǇǊƛƻǊƛǘȅΦ  

 

{ǘŀŦŦΩǎ ǳǎŀōƛƭƛǘȅ ŎƻƴŎŜǊƴǎ ƻŦŦŜǊŜŘ ƛƴǎƛƎƘǘ ƛƴǘƻ ǘƘŜ ƛƳǇƻǊǘŀƴŎŜ ƻŦ ƳŀƴŀƎƛƴƎ ǊŀǇǇƻǊǘ ŀƴŘ 

ƳƛƴƛƳƛǎƛƴƎ ǘƘŜ ŜƳƻǘƛƻƴŀƭ ƛƳǇŀŎǘ ƻŦ ŀ ǇƻǘŜƴǘƛŀƭƭȅ ŘƛǎǘǊŜǎǎƛƴƎ ƛƴǘŜǊǾŜƴǘƛƻƴΦ ¢ƘǊƻǳƎƘ 

ŎƻƳōƛƴƛƴƎ ǇŀǘƛŜƴǘ ŀƴŘ ǎǘŀŦŦ ŘŜǎƛƎƴ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎΣ ǘƘŜ ƴŜȄǘ ƛǘŜǊŀǘƛƻƴ ǿƛƭƭ ōŜ ƳƻǊŜ 

ǎǘǊŀƛƎƘǘŦƻǊǿŀǊŘ ǿƛǘƘ ƳƛƴƛƳŀƭ ƻƴπǎŎǊŜŜƴ ŎƻƴǘŜƴǘΦ !ƭƭ ƪŜȅ ƛƴŦƻǊƳŀǘƛƻƴ ǿƛƭƭ ōŜ ŘƛǎǇƭŀȅŜŘ 

ƻƴ ǎŎǊŜŜƴΦ wŜƭŜǾŀƴǘ ǇǊƻƳǇǘǎ ǿƛƭƭ ŀŎŎƻƳǇŀƴȅ ǎǳǊǾŜȅ ǉǳŜǎǘƛƻƴǎ ǘƻ ƎǳƛŘŜ ǎǘŀŦŦ ƛƴ ǘƘŜ 

ŀŘƳƛƴƛǎǘǊŀǘƛƻƴ ƻŦ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘΦ DǊŜŀǘŜǊ ǘǊŀƴǎǇŀǊŜƴŎȅ ǿƛƭƭ ōŜ ǇǊƻǾƛŘŜŘ ƛƴ Ƙƻǿ ǘƘŜ 

ƘŜŀŘ ƛƴƧǳǊȅ ǎǳǊǾŜȅ ŀǇǇƭƛŎŀǘƛƻƴ ŘŜǘŜŎǘǎ ¢.L ǿƛǘƘ ǘƘŜ ŀŘŘƛǘƛƻƴ ƻŦ ǊŜŦŜǊǊŀƭ ƎǳƛŘŀƴŎŜ ǘƻ 

ǎǇŜŎƛŀƭƛǎǘ ōǊŀƛƴ ƛƴƧǳǊȅ ǎŜǊǾƛŎŜǎΦ ! ǉǳŀƴǘƛǘŀǘƛǾŜ ǇǊƻōƭŜƳ ŘƛǎŎƻǾŜǊȅ ǊŜǾŜŀƭŜŘ ǘƘŜ Ƴƻǎǘ 

ŎǊƛǘƛŎŀƭ ŀǊŜŀǎ ŦƻǊ ǳǎŜǊ ƛƴǘŜǊŦŀŎŜ ǊŜŘŜǎƛƎƴ ŀƴŘ ǿƛƭƭ ǎŜǊǾŜ ŀǎ ŀ ǳǎŜŦǳƭ ƎǳƛŘŜ ǘƻ ǘƘŜ 

ǇǊƻǘƻǘȅǇŜΩǎ ŘŜǾŜƭƻǇƳŜƴǘ ƭƛŦŜ ŎȅŎƭŜΦ 
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7.0 Discussion 

7.1 Introduction 

This chapter offers a discussion of the human centred design and evaluation findings. 

The mixed methods data will be integrated and interpreted in the context of wider 

usability literature. A description of the main formative usability findings are outlined 

identifying user interface redesign priorities. Implications for traumatic brain injury 

(TBI) screening are discussed in the context of community drug and acohol treatment.  

Strengths and limitations of this formative usability study will be presented. The 

chapter will conclude with considerations for policy, practice and future research.  

 

7.2 Description of mixed methods formative usability findings for patients and staff 

Patients and staff had different redesign priorities for the head injury survey 

applicatioƴΩǎ ǳǎŜǊ ƛƴǘŜǊŦŀŎŜΦ ¢ƘŜ ǘƘŜƳŜ user interface problems and improvements 

had five predefined categories which underwent problem discovery analysis using 

basic descriptive statistics (see Section 5.9 Quantitative ς descriptive statistics). A 

criticality score was determined by combining the frequency and severity of identified 

usability problems. Rich problem descriptions were offered for each of the predefined 

categories. Patients had one usability theme; living with TBI and staff had one theme; 

high tech or low tech healthcare. The thematic analysis findings and usability problem 

discovery data for patients and staff in community drug and alcohol treatment are 

illustrated in figure 13. 
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Figure 13 -Integrated formative usability evaluation findings 

 

 

Problems and Improvements 

Patient design priority 
Staff design priority 

Category Criticality 
Score 

Navigation 6 

Data Entry 
and 
Technology 

5 

Content 5 

Page Layout 4 

Terminology 4 

 

Category Criticality 
Score 

Data Entry 
and 
Technology 

4 

Terminology 4 

Navigation 4 

Content 3 

Page Layout  3 

 

Living with TBI 

High tech or low tech healthcare 

Trauma Coping 

Strategies 

Context 

To screen or 

not to 

screen 

Managing  

Rapport 

Prioritised 
categories 

Combined 
criticality 
score 

Navigation 10 

Data Entry 
and 
Technology 

9 

Content 8 

Terminology 8 

Page layout 7 
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7.3 User interface redesign priorities   

This section integrates the mixed methods findings from the formative usability 

evaluation of the prototype head injury survey application user interface. Patient and 

staff priorities for user interface redesign are outlined. Patient and staff criticality 

scores from the problem discovery analysis were combined to generate a priority list 

with the five predefined user interface categories.  

 

7.3.1 Priority one: Navigation 

For patients, navigation made the head injury survey application unusable and three 

unique usability problems were discovered. Overall, navigation was not sensitive to the 

needs of patients with neurological deficits. Future user interface design iterations 

need to ensure task performance is not dependent on memory recall as patients found 

navigating multiple screens increased working memory load. Minimising user interface 

navigation and ensuring key elements of the system are available on screen at all times 

has been found to reduce working memory load (Cole and Dehdashti, 1990, Inglis et 

al., 2002). 

 

Negotiating repetitive systematic questioning about lifetime exposure to TBI fatigued 

three out of the four patients and they could not complete the head injury survey. 

Length of the survey was an important consideration and a balance must be found 

between ensuring a comprehensive TBI screening has been conducted whilst avoiding 

patient fatigue. Reduced administration time has been found to be a fundamental 

component to the adoption of health informatics technology (Gagnon et al., 2012). A 

user interface is required which uses repetition in a limited way without inducing 

frustration. 

 

7.3.2 Priority two: Data entry and technology 

Data entry and technology required moderate effort by staff to negotiate and five 

unique usability problems were identified. Staff usability concerns from a data entry 

perspective were orientated towards how the decision support software made clinical 

judgements when detecting TBI. Staff questioned the validity of the retrospective 

measure. They wanted transparency in how the decision support software processed 
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clinical data. This was a relevant concern as the head injury survey application has not 

yet undergone empirical validation. Healthcare professionals are more likely to invest 

in clinical decision support software which can demonstrate how it is robust, safe and 

facilitate delivery of care (NHS Innovations South East, 2014).  

 

Staff thought the portability of the technology would enhance patient benefit through 

increased access to a TBI screening instrument. This finding resonates with NHS 

guidelines on mobile application development when considering hardware. Mobile 

technology offers greater portability and could be a helpful tool in outpatient clinics 

(NHS Innovations South East, 2014). Mobile hardware is not dependent upon patient 

location and provides the benefit of enhanced clinical decision making, an important 

feature for staff working in a community drug and alcohol team who do not have the 

opportunity to access a networked computer or paper based resources (NHS 

Innovations South East, 2014).  

 

Three out of four patients information technology skills severely limited their capacity 

to enter data and use computer based hardware (Wehmeyer et al., 2004). Patients 

were unfamiliar with user interface features like open field boxes and information 

technology language. Mouse and keyboard operation required basic instruction from 

the test administrator. Lányi et al. (2012) designed user interfaces for students with 

intellectual disability and generated several design recommendations which could be 

applied to future design iterations. For example, the user interface should make use of 

accessibility features allowing  multiple user groups with specific needs the ability to 

customise the user interface to their own individual preferences (Lányi et al., 2012). 

The patient stakeholder expert reference group requested a customisable user 

interface, a design feature which will need to be incorporated into the next iteration. 

Patients made specific requests for the head injury survey to make use of both screen 

reading and voice recognition software.The W3C Web Accessibility Initiative provides 

technical guidelines for designers and software developers in how to ensure their 

applications meet the needs of users with auditory, cognitive, neurological, physical, 

speech, and visual disabilities (W3C, 2017).  
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7.3.3 Priority three: Content 

Three unique usability problems were identified with user interface content which 

severely limited ǇŀǘƛŜƴǘΩǎ use of the Head Injury Survey Application. Low reading ability 

introduces obstacles to user-interface interaction. Most health applications require a 

high level of reading ability to negotiate. Instructions are frequently delivered in 

complex formats which could be beyond the reading ability of some of the patients 

receiving community drug and alcohol treatment with co-occurring TBI and substance 

use disorder (American Psychiatric Association, 2013). Universal graphical interfaces 

are increasingly being used, however, text remains the predominant form of 

communication. Sounds can be used to prompt although it is frequently difficult to 

interpret their meaning, even for competent IT users (Lányi et al., 2012). Tones 

accompany text messages with the assumption the user has the capacity to read the 

instruction which restricts patients with complex needs access to the user interface. 

Patients found the head injury survey in this study relied too heavily upon text based 

instruction. Future design iterations need to be subjected to The Flesch-Kincaid Grade 

Level Readability Formula (Kincaid et al., 1975) to ensure the use of plain English and 

minimal onscreen text.  

Staff correctly anticipated the volume of onscreen text would overwhelm patients. 

Their usability concerns were focused on how they would administer the instrument 

and maintain rapport with their patients. Staff requested the use of prompts so they 

did not have to read on screen text verbatim. Staff values in this usability study wanted 

ǘƻ ŀǾƻƛŘ ŀ άƻƴŜ ǎƛȊŜ Ŧƛǘǎ ŀƭƭέ ŀǇǇǊƻŀŎƘΦ tǊƻƳǇǘǎ ǿƻǳƭŘ ƭŜƴŘ ǎǘŀŦŦ ǘƘŜ ŦƭŜȄƛōƛƭƛǘȅ ǘƻ ƳŜŜt 

the unique needs of patients, giving them permission to make further enquiry to 

obtain the most useful information.  

The survey results summary screen consistently caused confusion to both patients and 

staff. The eight outcome variables need to be conveyed in a manner which supports 

improved comprehension as informing a patient they potentially have a brain injury 

following a head trauma event could be very distressing. Patients and staff both 

requested the inclusion of referral guidance to specialist brain injury services. This 

would be a significant design consideration and was initially anticipated by an 

addiction specialist doctor in the stakeholder expert reference group meetings. 
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Integrating referral decision support was beyond the functional capability of Snap 

Mobile Anywhere (Snap Surveys Ltd, 2016). 

 

7.3.4 Priority four: Terminology 

Staff found three unique usability problems with the terminology used. They 

considered some of the language to be inconsistent and potentially distressing for 

patients. They wanted language to be plain English, non-clinical, and any stigmatising 

terms be removed. For patients, language needed to reflect their lived experience of 

sustaining head trauma. Terminology used in health applications is frequently complex 

and for patients with limited information technology skills could introduce unfamiliar 

computer based language. Language associated barriers are typically identified 

through considering the terms used in most applications. Patients with TBI and low 

reading ability tend to understand language in a literal, concrete way and abstract 

metaphors should be avoided (Wehmeyer et al., 2004). Instead unique and descriptive 

text should be used as patients in this study ǿŜǊŜ ǳƴŦŀƳƛƭƛŀǊ ǿƛǘƘ ǘƘŜ ǘŜǊƳ ΨŎƭƛŎƪ ƘŜǊŜΩ 

for hyperlinks (Lányi et al., 2012). Patients who receive community drug and alcohol 

treatment who have limited information technology skills may avoid computer based 

hardware if they anticipate the experience will be frustrating.  

 

7.3.5 Priority five: Page layout 

Patients found three unique usability problems with page layout requiring moderate 

effort to negotiate. An inconsistent page layout and colour choice for on screen 

buttons further reduced readability and task comprehension. The potential for 

misunderstanding on screen tasks is high if interpretation is derived from colour alone 

by patients with low reading ability (Lányi et al., 2012). This occurred for one patient 

who specified he had diagnosed dyslexia when he interpreted the green/red on the 

yes/no buttons as a positive or negative response to a question. For patients with 

below average reading and writing ability solutions to a predominantly text based user 

interface are required. Graphics, animation and sound could be used as potential 

design solutions (Lányi et al., 2012). Patients preferred a user interface with minimal 

on screen text, large fonts with consistent page layout in a grid formation and eye 

catching presentation. Standardised page layouts can better support patients with 
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limited attention spans and impaired working memory (Wehmeyer et al., 2004). Staff 

wanted a user interface which had improved labelling to better differentiate between 

on screen instructions and survey questions. 

 

7.3.6 User interface redesign summary 

Patients and staff identified many of the same usability challenges with the user 

interface. The rich problem descriptions for the two user groups originated from 

unique usability perspectives. The solutions to how the identified problems could be 

resolved had the potential to benefit both patients and staff. These findings are in 

keeping with emerging evidence which suggests designing for a wide range of end 

users with diverse needs can lead to superior design (Shneiderman, 2000). 

 

7.4 TBI screening in community drug and alcohol services  

This section provides guidance to staff in community drug and alcohol teams (CDAT) in 

how to conduct TBI screening. Clinical markers for identifying patients at risk of TBI will 

be provided and direction in how to administer a TBI case finder will be discussed. 

Finally the implications for integrating mobile health application technology with 

existing information technology infrastructure will be explored and how these insights 

could shape the user interface design for the head injury survey. 

 

7.4.1 Mental Health 

Epidemiological TBI studies offer insight into potential clinical markers for patients at 

risk. Patients with head trauma are 2.8 times more likely to develop a mental health 

disorder compared to non-TBI patients (Fann et al., 2005). A prospective cohort study 

by Bryant et al. (2010) followed 817 head trauma patients over a 12 month period, 

23% of patients developed a mental health disorder which was not present pre-injury. 

Depression (9%) and generalised anxiety (9%) were the most prevalent disorders 

(Bryant et al., 2010). Staff in community drug and alcohol teams routinely screen for 

depression and generalised anxiety disorder using self-report retrospective measures; 

patient health questionnaire 9 (PHQ-9) and generalised anxiety disorder 7 (GAD-7) 

(Delgadillo et al., 2012a, Delgadillo et al., 2011, Delgadillo et al., 2012b, Fann et al., 

2005).  
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The electronic healthcare record in UK community drug and alcohol teams could 

provide a prompt to conduct TBI screening if associated clinical markers have been 

identified (Tan, 2009, Lowenstein et al., 2009). Detecting common mental health 

problems in patients receiving community drug and alcohol treatment could be a 

prerequisite for the implementation of the head injury survey application enabling 

staff to manage risk with this complex patient group.  

 

7.4.2 Domestic violence 

Drug and alcohol use is a risk factor for head trauma and domestic violence (Corrigan 

et al., 2003). In the US, symptoms associated with neurological disabilities from 

domestic violence frequently remain undetected until the patient receives drug and 

alcohol treatment (Corrigan et al., 2003). Corrigan et al. (2003) recommended the early 

detection of TBI with a simple screening instrument to identify women who have 

experienced head trauma from domestic violence. The two female patients who 

participated in this study were both subjected to domestic violence. The violent 

trauma events were highly distressing for the patients and the preference was to 

complete the head injury survey with a trusted member of staff from the community 

drug and alcohol team.  

 

7.4.3 Violent assault 

A history of drug and alcohol use is associated with violent assault (Drubach et al., 

1993). Procuring illicit substances for one patient led to hospitalisation following a 

violent assault. A study by Kraus et al (1989) found 1155 patients admitted to hospital 

for head trauma had positive blood alcohol levels at the time of injury. Heavy alcohol 

use is a reliable predictor for physical confrontation (Chermack and Blow, 2002). Staff 

in community drug and alcohol teams routinely measure self-reported drug and 

alcohol use with the Treatment Outcomes Profile questionnaire (Marsden et al, 2008) 

combined with onsite urinalysis and breath alcohol level testing (Kilpatrick et al., 

2000). 
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7.4.4 Armed forces  

Patients who have served in the armed forces may be reluctant to disclose past head 

injuries (Brenner et al., 2015). Findings from this study suggested the rank of the 

veteran could be a factor in their willingness to share the extent to which head trauma 

has impacted on their life. A cross sectional survey of veterans accessing primary care 

found there was a low disclosure rate of veterans sharing post-deployment 

experiences with their physicians (Chermack and Blow, 2002). The experience of 

stigma in sustaining head trauma combined with minimisation of the need for care 

could be a major obstacle to TBI screening for high ranking veterans. Despite there 

being a considerable amount of literature recording the medical and psychosocial 

ƛƳǇƭƛŎŀǘƛƻƴǎ ƻŦ ǾŜǘŜǊŀƴΩǎ ŜȄǇƻǎǳǊŜ ǘƻ ƘŜŀŘ ǘǊŀǳƳŀ ǘƘŜ ǊŜƭŀǘƛƻƴǎƘƛǇ ōŜǘǿŜŜƴ ¢.L ŀƴŘ 

associated problems and symptoms has received minimal attention in UK public health 

promotion (See section 7.7 Implications for policy, practice and regulation).   

 

7.4.5 Administering the head injury survey application 

Involving family members in TBI screening, with patient consent, could be beneficial in 

distinguishing changes in neurobehavioral functioning pre- and post-head injury. Staff 

were receptive to the involvement of family and friends when conducting TBI 

screening. The staff member needs to have a good working alliance with the patient 

and the involvement of family members in screening for TBI should be advocated. In 

this study patients with suspected neurodisability required support with tasks, social 

judgement, emotion regulation and frequently relied upon their family and friends 

when living with TBI. Robust social networks are positively associated with optimising 

recovery from TBI (Tomberg et al., 2005).  

  

A note of caution is signified in the literature about the inclusion of family support as 

research has revealed this caregiving group to be a burdened, depressed and anxious 

population (Leibach et al., 2014, Gulin et al., 2014, Perrin et al., 2013, Wells et al., 

2005). Carers for patients with TBI are vulnerable to secondary traumatic stress 

through indirect exposure to traumatising events (McCann and Pearlman, 1990). A 

patient who served in the armed forces questioned the utility of family involvement in 

TBI screening. He predicted family would interpret changes in mood and behaviour as 
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a consequence of mental health trauma from serving in the armed forces and not head 

injury.  

 

7.4.6 Low educational attainment and user interface design 

Low reading and writing ability specifically presented usability issues for the patient 

group that took part in this study. Lower educational attainment is associated with TBI 

from violent aetiology and three out of four patients who took part in the study had 

difficulties reading on screen text (Schopp et al., 2006). Schopp and colleagues (2006) 

ŦƻǳƴŘ ǇŀǘƛŜƴǘǎ ǿƘƻ ŜȄǇŜǊƛŜƴŎŜŘ ǾƛƻƭŜƴǘ ¢.L ƘŀŘ Ψƭƻǿ ŀǾŜǊŀƎŜΩ ǊŜŀŘƛƴƎ ǎŎƻǊŜǎ ǳǎƛƴƎ ǘƘŜ 

Wide Range Achievement Test (Wilkinson, 1993). Comparatively, patients with non-

violent TBI had average reading scores. Schopp et al. (2006) hypothesize low reading 

ability is a long-standing issue for patients with violent TBI rather than a functional 

consequence of head trauma.  

 

The available usability literature purports multiple barriers to technology access for 

students with low educational attainment (Wehmeyer et al., 2004). User interface 

design frequently does not account for the cognitive ability of patients with low 

reading ability or the wider characteristics associated with violent TBI (Doherty et al., 

2000). Mobile device complexity is a usability barrier for patients with low educational 

attainment. Impairments in language, reasoning, information processing, memory and 

learning present unique challenges for user interface design. Neurological deficits 

could make it difficult to generalise learning from one experience of technology to 

another.  

 

7.4.7 TBI screening summary 

TBI is frequently a consequence of violence (Hanks et al., 2003). Veterans, domestic 

violence, common mental health problems and severe substance dependence are 

associated with violent head trauma and can serve as important clinical markers for 

staff. Patient disclosure of past traumatic events relating to violence presents different 

challenges for staff administering the head injury survey. Staff must build trust and 

create a space in which patients can disclose distressing thoughts and feelings (Morse, 

1990) as the experience of recalling past traumas can be upsetting. The instrument 
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needs to be  sensitive to staff values in promoting a helping relationship in which they 

can engage with their patients. Routine TBI screening in community drug and alcohol 

teams with the involvment of family could begin to foster more open disclosure and 

instigate a dialogue with at risk TBI patient groups (Zeber et al., 2010). 

 

7.5 Application programming interface implications for development 

In mobile application development, several considerations need to be made; 

development cost, mobile platform, operating system upgrades, software licencing 

and type of mobile device (NHS Innovations South East, 2014). Developing a health 

application can be expensive depending upon the complexity of the design. 

Development costs can range from £1,000 for a basic application to more than £30,000 

for a multi-feature application (NHS Innovations South East, 2014). 

 

In this study access to internal software development resources was not available and 

the software application programming interface (API) had to be outsourced. Snap 

Mobile Anywhere (Snap Surveys Ltd, 2016) provided the tools to generate online 

questionnaires and offered a pragmatic low cost solution to digitising a customisable 

user interface. It had the flexibility to operate on three mobile platforms; Google 

Android, Apple iOS and Microsoft Windows. For licensed Snap users, free upgrades 

were available in response to developments in mobile platform operating systems. 

Snap Mobile Anywhere (Snap Surveys Ltd, 2016) could be used on a range of devices 

including mobile phones, tablets and desktop computers. Despite these benefits, Snap 

Mobile Anywhere (Snap Surveys Ltd, 2016) was a significant compromise in restricting 

the final design for usability evaluation. The synchronous connection to a remote 

secure server had strengths and limitations. No confidential data was stored locally to 

the device. This is an important consideration as patients receiving drug and alcohol 

treatment may frequently lose or sell their phones. However, the tablet computer had 

a weak Wi-Fi connection causing slow screen changes and unresponsive item selection. 

Staff required an instrument which facilitated rapport with their patients. Future 

developments in mobile network telecommunication could make synchronous 

connections more viable. Ultimately Snap Mobile Anywhere (Snap Surveys Ltd, 2016) is 
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an API which generates online surveys and could not replicate a clinical interview, the 

preferred administration method for both patients and staff.  

 

7.6 Strengths and limitations of usability research in community drug and alcohol 

treatment. 

The pragmatic methodology selected for this study complemented the aims and 

objectives of the research. Stakeholder involvement, cognitive walkthrough and 

problem discovery analysis resulted in useful insights into patient and staff experience 

when interacting with the head injury survey user interface. This study marks the first 

steps in early instrument development and has provided a foundation for future 

redesign iterations.  

 

In the needs assessment six design criteria were developed for the gap analysis 

without critical appraisal. Determining the suitability of identified TBI case finders 

using these six design criteria biased the needs assessment outcome. To increase the 

rigour of the needs assessment the six design criteria could have been developed using 

The Practice Guidelines Evaluation and Adaptation Cycle (Graham et al., 2002) rather 

than excluǎƛǾŜƭȅ ǊŜƭȅƛƴƎ ǳǇƻƴ ²ƛƭƭƛŀƳǎΩ όнлмнύ ¢.L ǎŎǊŜŜƴƛƴƎ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎΦ 

DǊŀƘŀƳ Ŝǘ ŀƭΩǎ όнллнύ ŦǊŀƳŜǿƻǊƪ ǇǊƻǾƛŘŜǎ ŀ ƳŜǘƘƻŘ ŦƻǊ ŜǾŀƭǳŀǘƛƴƎ ŀƴŘ ŀŘŀǇǘƛƴƎ 

practice guidelines in healthcare and could be adopted when refining future practice 

based design criteria.  

 

Lƴ ƭƛƎƘǘ ƻŦ ǘƘŜ ŦƛƴŘƛƴƎǎ ŦǊƻƳ ǘƘƛǎ ǎǘǳŘȅ ΨǎŜƭŦ-completing and mitigate the need for a 

ǘǊŀƛƴŜŘ ǇǊƻŦŜǎǎƛƻƴŀƭΩ ǿŀǎ ǇŜǊƘŀǇǎ ǘƘŜ Ƴƻǎǘ ŎƻƴǘǊƻǾŜǊǎƛŀƭ ŎǊƛǘŜǊƛŀΦ The administration 

of the head injury survey application was considered to be a potentially distressing 

intervention by both patients and staff and required the involvement of a trained 

professional to provide follow up support if necessary. A more comprehensive review 

of practice guidelines for TBI screening combined with real world observation of 

practitioners using TBI case finders could have led to design criteria which had greater 

credibility in screening the suitability of available TBI case finders. 
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A brief, portable TBI case finder with a user interface which was not dependent upon 

reading ability was favoured by participants. However, it was not feasible to determine 

the relevance of developing an instrument which was non-invasive and accessible to a 

range of service providers from the findings in this study.  

 

A further limitation of the study was the lack of business justification case for the 

development of the health application. There are three areas of consideration for 

future development. Firstly, a strategy for training staff in how to administer the head 

injury survey could be provided. Secondly, a plan could be formulated in how the 

health application will be sustained in terms of maintenance and updates ensuring 

clinical content remains evidence informed. Finally, prior to the next phase of usability 

testing Wi-Fi, mobile device and application capability should be comprehensively 

assessed. 

 

7.7 Implications for policy, practice and regulation 

The findings in this study are unique as they offer an insight into the usability 

challenges faced by patients who have been exposed to violent head trauma when 

interacting with health application technology. Designing for neurodisability and 

associated morbidities has implications for policy, practice and regulation.  

The NHS Health Research Authority NRES Committee Yorkshire & the Humber - Leeds 

West provided ethical approval for this study (REC reference: 14/YH/0139). The NHS 

had been at the forefront in developing and promoting the Health Apps library. 

However, the project was discontinued in 2015 following concerns over patient data 

security (Huckvale et al., 2015). Huckvale et al. (2015) criticised the quality of clinically 

accredited health applications in the NHS health apps library. The study concluded the 

dependence upon developers to self-certify compliance to data protection standards 

was inadequate when managing risk to patients (Huckvale et al., 2015). The 

trustworthiness of mobile health applications will be eroded if regulation fails to 

respond to the need to ensure patient privacy when managing personal data (Huckvale 

and Car, 2014). 
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Boulos and colleagues (2014) propose the NHS should ensure approved health 

applications have up to date clinical content which is safe, sound and technically 

secure. The Food and Drug Administration and the Medicines and Healthcare Products 

Regulatory Agency classification of health application medical devices has been 

critiqued for being too narrow and should encompass fitness for purpose, 

effectiveness and value for money (Boulos et al., 2014). Such changes in regulation 

would recognise the value of usability, accessibility and readability needs of the target 

patient group (Boulos et al., 2014).  

 

The usability findings in this study have focused on the cognitive accessibility of the 

head injury survey, signifying a move away from traditional usability research which 

typically prioritises visual, auditory and motor accessibility (Boulos et al., 2014). The 

development foundation for the head injury survey application embodies the future 

direction of mobile health application regulatory control and certification.  

 

Policy developers for healthcare providers have proposed strategies in how to select 

and evaluate health applications. Quality of the health application can be 

demonstrated through evidencing stakeholder involvement and patient user feedback 

in combination with published peer reviewed research.  

 

The drug and alcohol treatment strategy neglects the prevalent issue of TBI with 

substance using patients (Great Britain Home Office, 2010). The Advisory Council of 

the Misuse of Drugs briefing paper (2015) for prevention of drug and alcohol 

dependence acknowledges how there needs to be a shift from single domain 

approaches to the delivery of interventions for multiple health behaviours (Hale and 

Viner, 2012, Prochaska et al., 2008, Werch et al., 2010). The findings in this study 

reinforce the need to tailor healthcare services to patients with multiple morbidities.  

It is evident there is no current political appetite for policy development to advocate 

for people with brain injury in drug and alcohol treatment services in the UK. However, 

emerging evidence promotes the use of brief TBI screening questions in primary care, 

recognising the benefit of modest focused efforts in improving positive healthcare 

seeking behaviour (Kehle et al., 2010). 
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7.8 Conclusion 

Health application development must demonstrate how it provides patient and 

organisational benefit. This was achieved through ensuring the head injury survey 

application was connected to NHS clinical drivers. Further usability research is required 

in the development of the user interface of the head injury survey application to 

establish whether future design changes have improved usability when optimising the 

final user interface design. The next design iteration will need to be more responsive to 

the needs of patients with co-occurring TBI and substance use disorder receiving 

community drug and alcohol treatment. The instrument will support staff in their 

continued efforts to meet the complex treatment challenges of their patients. The 

community drug and alcohol treatment setting is a microcosm of patients with 

multiple morbidities who present with chronic health issues. The clinical decision 

support software could better help coordinate care through providing guidance in how 

to make specialist referrals to brain injury services and to bridge the treatment gap for 

patients with head trauma. 
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8.0 Conclusion 

In this chapter a summary and key findings of this study are presented. 

Recommendations are made for head injury survey user interface improvements. 

Implications for practice for conducting traumatic brain injury (TBI) screening are 

offered and recommendations given for future research and development of the head 

injury survey application.  

 

8.1 Summary 

This study developed a head injury survey user interface with embedded clinical 

decision support software for detecting self or proxy reports of lifetime exposure to 

TBI. The head injury survey application user interface was adapted from the Ohio State 

University Traumatic Brain Injury Identification Method (OSU TBI-ID) (Corrigan and 

Bogner, 2007) and the Department of Health clinical guideline for Head Injury: 

Assessment and early management (NICE, 2014). The ergonomics of human-system 

interaction standard (ISO, 2010) offered broad guidance in the planning and 

management of usability research for this study.  

The OSU TBI-ID was identified through scoping the available literature (Bogner and 

Corrigan, 2009, Corrigan and Bogner, 2007). Two implications for practice were 

identified; interviewer training demand and administration time. A competitive 

analysis search was conducted to determine whether an appropriate mobile health 

application had been developed. None of the health applications identified were 

screening instruments for lifetime exposure to TBI. Consideration was given to 

regulatory requirements in early instrument design and development (HRSA, 2006). 

The area of regulation prioritised in this study focused on the ergonomics of human-

system interaction (EC, 1993). 

Stakeholder involvement expert reference groups were formed and a paper based 

prototype user interface was developed following usability design guidelines. To 

demonstrate features such as scrolling, data entry and use of technology an 

application programming interface (API) was selected. Technical guidance was 

received from the University of Leeds in choice of API and cyber security 

considerations. Snap Mobile Anywhere (Snap Surveys Ltd, 2016) provided the tools to 
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generate online questionnaires and offered a pragmatic low cost solution to digitising 

a customisable user interface. 

To evaluate the usability of the head injury survey application a concurrent embedded 

mixed methods design was used (Johnson and Onwuegbuzie, 2004). The mixed 

methods paradigm emphasis was predominantly qualitative (Morse, 1991). Eight 

participants were purposively recruited from a community drug and alcohol treatment 

service; four patients and four staff.  

Cognitive walkthrough was used to identify generic usability issues focusing on the 

ǇŀǊǘƛŎƛǇŀƴǘǎΩ ŎƻƎƴƛǘƛǾŜ accessibility of the head injury survey user interface. Usability 

tests were audio recorded and transcribed verbatim. A thematic analysis was 

conducted and three themes were identified; user interface problems and 

improvements, living with TBI and high tech or low tech healthcare.  

The theme user interface problems and improvements was quantified using problem 

discovery analysis (Rubin, 1996). Unique usability problems were counted and severity 

rated within the five predefined user interface categories; navigation, content, page 

layout, terminology, data entry and technology. Frequency and severity scales were 

used and their scores combined to produce a criticality score. The higher the score, the 

greater the redesign priority.  

Patients and staff had different head injury survey user interface redesign priorities 

and rich problem descriptions revealed their unique usability perspectives. Patients 

found navigating the survey difficult. A combination of neurological deficits, limited IT 

skills and low reading ability meant three out of the four patients could not complete 

the head injury survey application. Repetitive questioning and length of the survey 

caused problems for patients with compromised working memory.  

Patients had a limited understanding in how to operate information computer 

technology. Computer based language and user interface features such as open field 

boxes restricted data entry. Too much on screen content and small fonts induced 

fatigue and frustration. Inconsistent page layout made following text based 

instructions difficult. Long sentences and words with multiple syllables reduced task 

comprehension.  
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For staff, data entry and technology was the highest redesign priority. They questioned 

the validity of the decision support software requesting more transparency in how the 

head injury survey application made clinical judgements. Staff considered some of the 

terminology to be stigmatising and too clinical. Staff found survey questions repetitive, 

restricting how the instrument could be navigated. Too much on screen content and 

grammatical errors inhibited rapport with their patients. 

The theme living with TBI revealed a patient group who had experienced multiple 

violent head trauma. The head injury survey application needs to be sensitive to the 

ŘƛǎŎƭƻǎǳǊŜ ƻŦ ŘƻƳŜǎǘƛŎ ǾƛƻƭŜƴŎŜΣ ǇƘȅǎƛŎŀƭ ŎƻƴŦǊƻƴǘŀǘƛƻƴ ŀƴŘ ǾŜǘŜǊŀƴǎΩ Ǉƻǎǘ ŘŜǇƭƻȅƳŜƴǘ 

experiences. Recollection of past traumatic events can be distressing and the nature of 

the injuries degrading. Patients may be reluctant to disclose trauma events and self-

assessment of injury severity was common. Patients frequently relied upon family and 

ŦǊƛŜƴŘǎΩ ƧǳŘgement when to seek medical help following head trauma.  

The theme high tech or low tech healthcare revealed staff perspectives in how the 

instrument should be administered. Staff wanted to retain control over the 

administration of the instrument as they anticipated the head injury survey application 

could be upsetting for patients. The instrument could facilitate delivery of care, an 

important requirement for a potentially distressing intervention.  

 

8.2 Recommendations 

This section consolidates the usability design recommendations by outlining user 

interface improvements and implications for practice in conducting TBI screening.  

 

8.2.1 User interface improvements 

The next user interface design iteration should incorporate:  

- minimal on screen text, large fonts with consistent page layout in a grid 

formation and eye catching presentation 

- labelling to differentiate between on screen instructions and survey questions  

- prompts to guide the user to the next task and facilitate enquiry to obtain 

useful information  
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- plain English, non-clinical language and reflect the lived experience of 

sustaining head trauma with non-stigmatising terms  

- universal graphical communication combined with screen readers and voice 

command recognition (Lányi et al., 2012) 

- key information visible on screen at all times with reduced navigation (Cole and 

Dehdashti, 1990, Inglis et al., 2002) 

- limited repetition with single choice actions 

- administration guidance 

- an explanation in how the head injury survey detects TBI 

- referral guidance to specialist brain injury services 

 

8.2.2 Implications for practice in TBI screening 

Patients should avoid self-completing the head injury survey application as a 

retrospective measure which encourages the recollection of past traumas can be 

upsetting. A clinical interview was the preferred administration method for both 

patients and staff. The tool could be used to enhance delivery of care. Administration 

of the instrument should be restricted. Electronic healthcare records could provide 

prompts when to conduct TBI screening if associated clinical markers have been 

identified. Family members should be involved in the TBI screening process. A balance 

must be found between conducting a comprehensive TBI screen and avoiding patient 

fatigue. The head injury survey application needs to have responsive data entry and 

should be portable using mobile computer technology.  

 

8.2.3 Future research recommendations  

This human centred design and evaluation study marks the first step in instrument 

development for the head injury survey application. Future usability evaluations will 

need to repeat the instrument design lifecycle incorporating user interface redesign 

recommendations identified in this study. Future usability testing should be conducted 

with groups at risk of violent TBI. Technical guidance will be required in selecting an 

API which is more dynamic and capable of replicating a clinical interview. A universal 

graphical interface could be developed with experts who specialise in graphical 

communication for patients with learning disabilities.  
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Future usability tests should incorporate screen video recording and eye tracking 

technology to determine areas of focus when completing onscreen tasks. Completion 

rate, time on task and errors could be useful metrics in evaluating a design when 

optimising administration time as an important instrument feature. User testing 

should occur with different hardware devices. Smart speakers are a promising 

emergent technology which circumvent the need for traditional text based user 

interfaces. The Google Home assistant and the Amazon Echo use natural language 

processing and speech recognition, enabling the user to have a conversational 

interaction with the technology (Munteanu and Salah, 2017).This paradigm shift in 

hardware mitigates the need for keyboard, mouse and touchscreen display, a useful 

feature for a patient group with below average reading and writing ability (Munteanu 

and Salah, 2017). 

In future research to establish the reliability and associated risks of the embedded 

clinical decision support software IEC 62304, the associated standard for medical 

device software, software life cycle processes (IEC, 2006) should be adhered to. Clinical 

evaluation methods are available for health application technology and could be used 

with the head injury survey application (Franko, 2012).  
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Appendix B ς Search strategy 

Number Searches Results 

1 prisoners.mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kw, fs, nm, 

kf, px, rx, an, eu, pm, ui, sy, tc, id, tm] 

31905 

2 homeless.mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kw, fs, nm, 

kf, px, rx, an, eu, pm, ui, sy, tc, id, tm] 

21624 

3 substance use*.mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kw, fs, 

nm, kf, px, rx, an, eu, pm, ui, sy, tc, id, tm] 

81190 

4 1 or 2 or 3 131241 

5 psychometric.mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kw, fs, 

nm, kf, px, rx, an, eu, pm, ui, sy, tc, id, tm] 

96206 

6 neuropsychological.mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, 

kw, fs, nm, kf, px, rx, an, eu, pm, ui, sy, tc, id, tm] 

207722 

7 neurobehavioural.mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kw, 

fs, nm, kf, px, rx, an, eu, pm, ui, sy, tc, id, tm] 

3358 

8 5 or 6 or 7  301921 

9 structured interview.mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, 

kw, fs, nm, kf, px, rx, an, eu, pm, ui, sy, tc, id, tm] 

65983 

10 self-report.mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kw, fs, nm, 

kf, px, rx, an, eu, pm, ui, sy, tc, id, tm] 

207804 

11 9 or 10 269828 

12 interrater reliability.mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, 

kw, fs, nm, kf, px, rx, an, eu, pm, ui, sy, tc, id, tm] 

18234 

13 reliability.mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kw, fs, nm, 

kf, px, rx, an, eu, pm, ui, sy, tc, id, tm] 

382929 

14 correlational.mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kw, fs, 

nm, kf, px, rx, an, eu, pm, ui, sy, tc, id, tm] 

53053 

15 12 or 13 or 14 433691 

16 validity.mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kw, fs, nm, kf, 

px, rx, an, eu, pm, ui, sy, tc, id, tm] 

386814 
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17 predictive validity.mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kw, 

fs, nm, kf, px, rx, an, eu, pm, ui, sy, tc, id, tm] 

20382 

18 comparison.mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kw, fs, 

nm, kf, px, rx, an, eu, pm, ui, sy, tc, id, tm] 

2368073 

19 16 or 17 or 18 2719476 

20 treatment programs.mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, 

kw, fs, nm, kf, px, rx, an, eu, pm, ui, sy, tc, id, tm] 

18866 

21 facilities.mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kw, fs, nm, 

kf, px, rx, an, eu, pm, ui, sy, tc, id, tm] 

231836 

22 services.mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kw, fs, nm, kf, 

px, rx, an, eu, pm, ui, sy, tc, id, tm] 

1125301 

23 20 or 21 or 22 1318858 

24 screening questionnaire.mp. [mp=ti, ab, hw, tn, ot, dm, mf, 

dv, kw, fs, nm, kf, px, rx, an, eu, pm, ui, sy, tc, id, tm] 

7873 

25 identification method.mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, 

kw, fs, nm, kf, px, rx, an, eu, pm, ui, sy, tc, id, tm] 

2726 

26 24 or 25 10596 

27 traumatic brain injury.mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, 

kw, fs, nm, kf, px, rx, an, eu, pm, ui, sy, tc, id, tm] 

84222 

28 tbi.mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kw, fs, nm, kf, px, 

rx, an, eu, pm, ui, sy, tc, id, tm] 

52781 

29 27 or 28 96615 

30 4 and 8 and 11 and 15 and 19 and 23 and 26 and 29 9 

31 remove duplicates from 30 3 



 
 

137 
  

Appendix C ς Sifting Table 1 

Journal article Decision: DI, PR, DR 

psycINFO 

Bogner and Corrigan (2009) PR 

Corrigan and Bogner (2007)  DR 

Embase 

Bogner and Corrigan (2009) PR 

Corrigan and Bogner (2007)  DR 

MEDLINE 

Bogner and Corrigan (2009) PR 

Corrigan and Bogner (2007)  DR 

Web of Knowledge 

Bogner and Corrigan (2009) PR 

Corrigan and Bogner (2007)  DR 
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Appendix D ς Sifting Table 2  

Reference List Hand Search Decision 

Thurman et al (1995) DI 

NCIPC (2003) DI 

Setnik and Bazarian (2007) DI 

Corrigan et al (1997) DI 

Corrigan et al (2003) DI 

Warner et al (2005) DI 

Brooks et al (1997) DI 

Psychological Corporation (1997) DI 

Heaton et al (1993) DI 

Spreen et al (1998) DI 

Bergner at al (1981) DI 

Grace and Malloy (2001) DI 

Corrigan et al (1998) DI 

Jurkovich et al (1995) DI 

Grace et al (1999) DI 

Arrindell et al (2001) DI 

Arrindell et al (1999) DI 

Gough (1994) DI 

Gough (1957) DI 

Megargee et al (1971) DI 

De Francisco and Taylor (1993) DI 

Gough (1987) DI 

Gough and Bradley (1992) DI 

Kadden et al (1996) DI 

McLellan et al (1990) DI 

Winer et al (1971) DI 

Lenneberg (1967) DI 

Ewing-Cobbs et al (2003) DI 

Giza and Prins (2006) DI 
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Baguley et al (1997)  DI 

Bigler et al (1996) DI 

Jorge et al (2005) DI 

Campbell and Fiske (1959) DI 

Bernstein (1999) DI 

Alexander (1995) DI 

Rees (2003) DI 

Ruff and Jurica (1999) DI 

Binder (1997) DI 

HRSA (2007) DR 

Harrison and Beck (2003) DI 

Diamond et al (2007)  DR 



 
 

140 
  

Appendix E ς TBI case finder repository table 
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Appendix F ς Sifting Table 3 

BISQ, the IHISI and the STDD articles Decision 

Dams-hΩ/ƻƴƴƻǊ Ŝǘ ŀƭ όнлмнύ DI 

Nicholas et al (2012) DI 

Topolovec-Vranic et al (2012) DI 

Constantinidou and Argyrou (2012) DI 

Pasinetti (2011) DI 

Goldin-Lauretta et al (2011) DI 

Farrell et al (2010) DI 

Hirshon et al (2010) DI 

Yuka et al (2010) DI 

5ŀƳǎ hΩ/ƻƴƴƻǊ Ŝǘ ŀƭ όнлмлύ DI 

Kurtz et al (2010) DI 

Beckworth (2010) DI 

Sacks et al (2009) DR 

Cantor et al (2004) DI 

Olson-Madden et al (2012) DI 

McFadden et al (2012) DI 

Tsaousides et al (2011) DI 

Terrio (2011) DI 

Moore et al (2010) DI 

Slota (2009) DI 

Noonan (2009) DI 

Tsaousides et al (2008) DI 

Walker et al (2007) DI 

Dettmer et al (2007) DI 

Gordon et al (2004) DI 
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Appendix G ς Ohio State University Traumatic Brain Injury Identification Method 

Research Version 

Version 11.18.09 

INSTRUCTIONS 

Step 1. Identify injuries that may have included a traumatic brain injury (TBI). 

 

The goal of this step is to help the person recall injuries during their lifetime that may 

have included a traumatic brain injury. You will ask about injuries several different 

ways in order to jog their memory.   

 

In this step inquire about all injuries, not just those to the head. In the rows numbered 

1-12 you will make note of those that involved EITHER of the following: 

¶ an impact to the head or neck 

¶ a mechanism of injury that involved high velocity forces like moving vehicle 

crashes, falling from more than 10 feet, or being shaken violently.  

¶ Being near an explosion 

 

Do NOT include loss of consciousness solely due to a drug overdose, other toxic 

exposure, cerebral vascular accident (stroke) or loss of oxygen to the brain. 

Do NOT include memory loss solely due to an alcohol blackout.  

 

For each injury that involved the head or neck, also determine how old the person was 

when it occurred. 

 

In this step do not be concerned about whether a TBI occurred, only if it was 

possible. 

 

These are questions you will ask to identify potential injuries.  

 

!Φ άLƴ ǘƘŜ ƭŀǎǘ о months, have you had an injury for which you received medical 

ŀǘǘŜƴǘƛƻƴ ƻǊ ǎƘƻǳƭŘ ƘŀǾŜΚέ  
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Medical attention includes hospitalizations, emergency room visits, going to a 

ŘƻŎǘƻǊΩǎ ƻŦŦƛŎŜ ƻǊ ŎƭƛƴƛŎΣ ƻǊ ōŜƛƴƎ ǘǊŜŀǘŜŘ ōȅ ŀ ƘŜŀƭǘƘŎŀǊŜ ǇǊƻǾƛŘŜǊ όƭƛƪŜ ŀ ƴǳǊǎŜΣ ǘŜŀƳ 

doctoǊΣ ƻǊ 9ƳŜǊƎŜƴŎȅ aŜŘƛŎŀƭ ¢ŜŎƘƴƛŎƛŀƴύ ŀǿŀȅ ŦǊƻƳ ŀ ƘƻǎǇƛǘŀƭ ƻǊ ƻŦŦƛŎŜΦ .ȅ ΨǎƘƻǳƭŘ 

ƘŀǾŜΩ ǿŜ ƳŜŀƴ ǘƘŀǘ ƭŀǘŜǊ ƻƴ ȅƻǳ ǊŜŀƭƛȊŜŘ ǘƘŜ ƛƴƧǳǊȅ ǿŀǎ ƳƻǊŜ ǎŜǊƛƻǳǎ ŀƴŘ ȅƻǳ 

ǎƘƻǳƭŘ ƘŀǾŜ ǎƻǳƎƘǘ ƘŜƭǇ ōǳǘ ŘƛŘ ƴƻǘΦέ  

    

.Φ άLƴ ǘƘŜ ƭŀǎǘ year, have you had an injury for which you received medical 

ŀǘǘŜƴǘƛƻƴ ƻǊ ǎƘƻǳƭŘ ƘŀǾŜΚέ 

 

/Φ άLƴ ǘƘŜ ƭŀǎǘ р years, have you had an injury for which you received medical 

ŀǘǘŜƴǘƛƻƴ ƻǊ ǎƘƻǳƭŘ ƘŀǾŜΚέ 

 

D. "Was there any time before the last 5 years when you had an injury for which 

you received medical attention or should have? Think about when you were a 

child. Think about incidents you may have been told about when you were a 

ōŀōȅΦέ 

 

9Φ άCǊƻƳ ŀƴȅ ǘƛƳŜ ƛƴ ȅƻǳǊ ƭƛŦŜΣ ŀǊŜ ǘƘŜǊŜ ŀƴȅ ƛƴƧǳǊƛŜǎ ȅƻǳ Ƴŀȅ ƘŀǾŜ ŦƻǊƎƻǘǘŜƴ ǘƻ 

mention. Think about times you might have been in a car accident, crashed a bike, 

fell, got hurt playing sports or somebody hit you or shook you hard, or you were 

ŜȄǇƻǎŜŘ ǘƻ ŀƴ ŜȄǇƭƻǎƛƻƴ ƻǊ ōƭŀǎǘΦέ  

 

F. (If in militaryύ ά²ƘŜƴ ȅƻǳ ǿŜǊŜ ƻƴ ŀŎǘƛǾŜ Řǳǘȅ ŘƛŘ ȅƻǳ ǎǳǎǘŀƛƴ ŀƴ ƛƴƧǳǊȅ ŦƻǊ 

which you received medical attention or should have that you have not yet told 

ƳŜ ŀōƻǳǘΚέ ¢Ƙƛƴƪ ŀōƻǳǘ ǘƛƳŜǎ ȅƻǳ ƳƛƎƘǘ ƘŀǾŜ ōŜŜƴ Ƙƛǘ ōȅ ŦǊŀƎƳŜƴǘǎΣ ōǳƭƭŜǘǎΣ 

blasts (including IED, RPG, land mine, grenade, etc.), vehicular accidents (including 

airplane or helicopter), or falƭǎΦέ 

 

Step 2. (Guidelines for the Administrator) Determine if a TBI occurred and what its 

effects were. 
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The goal of this step is to elicit the details about injuries to the head or neck, or 

incidents that involved high velocity forces (i.e., moving vehicle crashes, falls from >10 

ft., or being shaken) to determine if there was altered consciousness (i.e., 

unconsciousness, dazed, confused, memory lapses). 

CƻǊ ŜŀŎƘ ƛƴƧǳǊȅ ƛŘŜƴǘƛŦƛŜŘ ƛƴ {ǘŜǇ м ŀǎƪΥ άCƻǊ ǘƘŜ ŦƛǊǎǘ ƛƴƧǳǊȅ ȅƻǳ ǘƻƭŘ ƳŜ ŀōƻǳǘΣ 

remember you said at age ___ you [refer to cause or other description of injury], were 

ȅƻǳ ƪƴƻŎƪŜŘ ƻǳǘ ƻǊ ŘƛŘ ȅƻǳ ƭƻǎŜ ŎƻƴǎŎƛƻǳǎƴŜǎǎΚέ LŦ ¸ŜǎΥ ŀǎƪ άCƻǊ Ƙƻǿ ƭƻƴƎΚέ όǇǳǘ ŀ 

check mark in the box corresponding to the correct duration: less than 5 minutes, 5 to 

30 minutes, more than 30 minutes. Require the respondent to estimate the duration.  

LŦ ǘƘŜȅ Ŏŀƴƴƻǘ ŜǎǘƛƳŀǘŜ ŀŦǘŜǊ ŜƴŎƻǳǊŀƎŜƳŜƴǘΣ ŜƴǘŜǊ ŀ ŎƘŜŎƪ ƳŀǊƪ ƛƴ ǘƘŜ άǳƴŀōƭŜ ǘƻ 

ŜǎǘƛƳŀǘŜέ ǊƻǿΦ Do NOT include loss of consciousness solely due to a drug overdose, 

stroke or loss of oxygen to the brain.  

LŦ άbƻέ ǘƻ ƭƻǎǎ ƻŦ ŎƻƴǎŎƛƻǳǎƴŜǎǎΣ ŀǎƪΣ ά5ƛŘ ǘƘŜ ƛƴƧǳǊȅ ŎŀǳǎŜ ȅƻǳ ǘƻ ōŜŎƻƳŜ ŘŀȊŜŘ ƻǊ 

ŎƻƴŦǳǎŜŘΣ ƻǊ ǘƻ ŦƻǊƎŜǘ ǿƘŀǘ ƘŀǇǇŜƴŜŘΚέ tǳǘ ŀ ŎƘŜŎƪ ƳŀǊƪ ƛƴ ǘƘŜ ŘŀȊŜŘ ƻǊ ŎƻƴŦǳǎŜŘΣ 

and/or the memory loss rows if they indicate either or both occurred. Be sure to 

differentiate these altered states from the effects of alcohol or drugs. The injury must 

have caused being dazed, confused or having a lapse of memory. Do NOT include 

memory loss due to an alcohol blackout. 

 

IF THE INJURY DID NOT RESULT IN LOSS OF CONSCIOUSNESS OR ALTERED 

CONSCIOUSNESS, THEN DO NOT ASK ADDITIONAL DETAILS ABOUT THIS INJURY. GO 

TO THE NEXT INJURY.   

 

IF THE INJURY RESULTED IN LOSS OF CONSCIOUSNESS OR ALTERED CONSCIOUSNESS, 

ASK ABOUT MEDICAL ATTENTION AND SYMPTOMS, AS FOLLOWS: 

 

CƻǊ ŜŀŎƘ ƛƴƧǳǊȅ ǘƘŜƴ ŀǎƪ ά²ŜǊŜ ȅƻǳ ƘƻǎǇƛǘŀƭƛȊŜŘ ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ ǘƘƛǎ ƛƴƧǳǊȅΚέ LŦ ǘƘŜȅ ǿŜǊŜΣ 

ŀǎƪ ά²ŜǊŜ ȅƻǳ ŘƛǎŎƘŀǊƎŜŘ ǘƻ ƘƻƳŜ όIύ ŀ ǊŜƘŀōƛƭƛǘŀǘƛƻƴ ŦŀŎƛƭƛǘȅ όwύ ƻǊ ŀ ƴǳǊǎƛƴƎ ƘƻƳŜ 

όbIύΚέ ŀƴŘ ŜƴǘŜǊ ǘƘŜ ŎƻǊǊŜŎǘ ƭŜǘǘŜǊ ƛƴ ǘƘŜ ŎƻƭǳƳƴ ŦƻǊ ǘƘŀǘ ƛƴƧǳǊȅΦ LŦ ǘƘŜȅ ǿŜǊŜ not 

ƘƻǎǇƛǘŀƭƛȊŜŘ ŀǎƪ ά5ƛŘ ȅƻǳ ǊŜŎŜƛǾŜ ŀƴȅ ƻǘƘŜǊ ƳŜŘƛŎŀƭ ŀǘǘŜƴǘƛƻƴΚέ ŀƴŘ ŎƘŜŎƪ ŀƭƭ ōƻȄŜǎ 

that apply. Other healthcare provider might include a team doctor, a nurse who was 

present, or an Emergency Medical Technician who did not take the person to the 
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EmergeƴŎȅ wƻƻƳΦ LŦ ǘƘŜȅ ǊŜŎŜƛǾŜŘ ƴƻ ƳŜŘƛŎŀƭ ŀǘǘŜƴǘƛƻƴΣ ŀǎƪ ά5ƻ ȅƻǳ ǘƘƛƴƪ ȅƻǳ ǎƘƻǳƭŘ 

ƘŀǾŜ ǊŜŎŜƛǾŜŘ ŎŀǊŜ ŦƻǊ ǘƘƛǎ ƛƴƧǳǊȅΚέ ŀƴŘ ŜƴǘŜǊ ŀ ŎƘŜŎƪ ƳŀǊƪ ƛŦ ǘƘŜȅ ǘƘƻǳƎƘǘ ǘƘŜȅ ǎƘƻǳƭŘ 

have. 

 

CƻǊ ŜŀŎƘ ƛƴƧǳǊȅ ǘƘŜƴ ŀǎƪ ά!ŦǘŜǊ ǘƘŜ ƛƴƧǳǊȅ ŘƛŘ ȅƻǳ ƘŀǾŜ ǇǊƻōƭŜƳǎ ŎŀǳǎŜŘ ōȅ ǘƘŜ ƛƴƧǳry 

that you did not have before or that got much worseΚέ !ǎƪ ŀōƻǳǘ ŜŀŎƘ ǎȅƳǇǘƻƳ ŀƴŘ 

place a check mark in the column if the symptom occurred as a result of the injury or 

was made worse by it. Generally, we are interested in symptoms that persisted at 

least several weeks or longer. 

 

Multiple mild injuries.     

 

In some cases, people who have experienced multiple mild injuries as a result of child 

abuse, domestic violence, or some sports (boxing and football in particular) may have 

trouble isolating individual injuries. The interviewer should make every attempt to 

have the individual identify specific injuries and record them in the grid on page 2.   

IƻǿŜǾŜǊΣ ƛŦ ǘƘƛǎ ƛǎ ƴƻǘ ǇƻǎǎƛōƭŜΣ ŎƘŜŎƪ ǘƘŜ άƳǳƭǘƛǇƭŜ ƳƛƭŘέ ŎƻƭǳƳƴ ŀƴŘ ƛƴŘƛŎŀǘŜ ǘƘŜ 

cause of these injuries (e.g., child abuse, domestic violence, boxing). Under age, record 

ǘƘŜ ŀƎŜ ǊŀƴƎŜ ŘǳǊƛƴƎ ǿƘƛŎƘ ǘƘŜǎŜ ƳǳƭǘƛǇƭŜ ƳƛƭŘ ƛƴƧǳǊƛŜǎ ǘƻƻƪ ǇƭŀŎŜΦ ¦ƴŘŜǊ ά!ƭǘŜǊŜŘ 

/ƻƴǎŎƛƻǳǎƴŜǎǎέ ŎƘŜŎƪ ǘƘŜ ƭƻƴƎŜǎǘ ŘǳǊŀǘƛƻƴ ƻŦ ƭƻǎǘ ŎƻƴǎŎƛƻǳǎƴŜǎǎ ƻǊ ǘƘŜ Ƴƻǎǘ ǘȅǇƛŎŀƭ 

altered consciousness. Under medical care received record the most intensive medical 

attention received. 
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â reserved 2006, The Ohio State University 

  Multiple mild? (if yes, place a check in this column)       

How old were you? (do not leave blank)       

 Id
e

n
tif

ie
r:

 

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
 

 In
te

rv
ie

w
e

r:
 

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_ 

 A
g
e

 _
_
_

_
_

_
_

_
_
  

   

   C
a

u
se

 o
f 
in

ju
ry

: 
 

T
ra

n
sp

o
rt

a
tio

n
 (T

R
);

 S
e
lf-

in
fli

ct
e

d
 v

io
le

n
c
e
 (

S
V

);
 

O
th

e
r-
in

fl
ic

te
d

 v
io

le
n

c
e
, 

n
o

t 
b

la
st

 i
n

ju
ry

 (
O

V
);

 

B
la

st
 I

n
ju

ry
 (

B
L

);
 F

a
lls

 

(F
A

);
 S

p
o

rt
s 

(S
P

);
 O

th
e
r 

(O
T

) 
   [e

n
te

r 
c
a
u

se
 o

r 
o

th
e

r 

d
e

s
c
ri
p

tio
n

 o
f 
th

e
 in

ju
ry

 
b

e
lo

w
, 
c
o

d
e

 c
a

u
se

 o
f 
in

ju
ry 

  C
A

U
S

E 

 

      

ALTERED CONSCIOUSNESS       
Were you knocked out or did you lose consciousness from 
this injury? (Y/N) 

      

If yes, for less than 5 minutes       
5 to 30 minutes       
More than 30 minutes       
Unable to estimate       

[If not knocked out] Did the injury cause you to become 
dazed or confused? (Y/N)  

      

[If not knocked out] Did you forget what happened before or 
after? (Y/N)  

      

IF NO LOSS OR ALTERED CONSCIOUSNESS, STOP HERE       

MEDICAL ATTENTION       
Were you hospitalized?       
[If hospitalized] Were you discharged to home (H) a 
rehabilitation facility (R) or a nursing home (NH)? 

      

[If not hospitalized] Did you receive any other medical 
attention? 

      

Treated in the emergency room?       
5ƻŎǘƻǊΩǎ ƻŦŦƛŎŜ ƻǊ clinic?       
Other healthcare provider?       

Should have received help but did not?       

SYMPTOMS       
After the injury did you have problems caused by the injury 
that you did not have before or that got much worse?  
(0=no, 1a=yes, immediate onset but went away, 1b=yes, 
immediate onset and persists today) 

      

Headaches?       

Dizziness or balance problems?       

Blurred vision?       

Tiredness/fatigue or sleep problems?       

Seizures?       

Remembering things or solving problems?       

Managing stress or emotional upsets?       
Controlling your temper/irritability?       
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Appendix H ς Health application review 

Application name Description 

1. Traumatic Brain Injury (TBI) Provides information on TBI 

2. Head Injury Association Provides information on TBI 

3. Neurocritical Care Medical journal 

4. CNS Mobile App Provides information on TBI 

5. TBI prognosis Tool for calculating TBI prognosis  

6. Concussion Coach Concussion assessment tool with 
concussion rehabilitation information 

7. Coma Scales Tool providing scales to assess GCS 
score, intubated patients and degree of 
disability following single instance head 
injury 

8. mTBI Pocket Guide Provides information on TBI 

9. Glasgow Pro Tool for assessing GCS score for single 
injury 

10. Neuroscience Nurse Provides information on TBI 

11. Coma scale  

12. ImpactPrCalc Tool for calculating TBI prognosis 

13. HEADways Provides information on TBI with single 
injury concussion assessment tool 

14. Concussion Smart Provides information on TBI with single 
injury concussion assessment tool 

15. MedZam Concussion Assessment  Single injury concussion assessment tool 

16. R.I.S.K.S Mild brain injury information tool 

17. Concussion Quick Check Tool for assessing GCS score for single 
injury 

18. FirstResponder Concussion 
Recognition App 

Single injury concussion assessment tool 
for athletes  

19. HeadSafe  

20. SCAT2 Single injury concussion assessment tool 
for athletes 

21. Concussion Awareness Provides information and articles on 
concussion 

22. Glasgow Coma Scale (GCS) Tool for assessing GCS score for single 
injury 

23. Pocket TBI TBI treatment protocol information 

24. BICS Single injury TBI assessment tool 

25. Pediatric Scale Glasgow Free Tool for assessing GCS score for single 
injury in children 

26. Concussion Recognition & 
Response 

Single injury concussion assessment tool 

27. GCS Tool for assessing GCS score for single 
injury 

28. World Rugby Concussion Provides information on concussion 

29. Post Concussion Syndrome Provides information on post-
concussion syndrome 
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30. HitCheck Single injury concussion assessment tool 

31. Concussion Disease & Symptoms Provides information on concussion 

32. SACTool Beta Single injury concussion assessment tool 

33. FACT Concussion Test Single injury concussion assessment tool 

34. Concussion Management Provides information on TBI 

35. CDC HEADS UP Concussion Safety Provides information on TBI, concussion 
and helmet safety 

36. ConcuTrak Single injury concussion assessment tool 

37. EBMcalc Neurology Features GCS score assessment tool 

38. Glasgow Coma Scale Score Tool for assessing GCS score for single 
injury 

39. CP concussion Single injury concussion assessment tool 

40. Concussion Assessment and 
Response: Sport Version 

Single injury concussion assessment tool 
for sports 

41. Concussion Ed Provides information on concussion 

42. Concussion Tracker Provides information on concussion and 
tracks athlete injury 

43. P.A.C.E concussion Provides information on concussion 

44. Sway ς Balance/Reaction 
Time/Concussion 

Single injury concussion assessment tool 
with recovery tracker 

45. HeadCheck Single injury concussion assessment tool 
with recovery tracker 

46. Concussion2 Single injury concussion assessment tool 

47. XLNTBrain Mobile Tool for assessing GCS score for single 
injury 
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Appendix I ς Standardised patient character summary  

The standardised patient (SP) is male and was born in 1970. He has not served in the armed 

forces. The SP has not received any injuries to his head or neck in the past three or twelve 

months. He has received an injury to his head or neck in the past five years on one occasion 

after being involved in a fight when he was aged 31. He lost consciousness for less than five 

minutes. No other factors caused the loss of consciousness. The SP did not seek medical help. 

Immediately after the head injury he experienced a change in eyesight, was more forgetful, 

had headaches, blurred vision, dizziness and balance problems, sensitivity to light and noise 

and had difficultly controlling anger. Forgetfulness, headaches and difficulty controlling anger 

have remained after the head injury.  

Second head injury occurred aged ten when he fell down some stairs. He did not lose 

consciousness. No post traumatic amnesia, however, he did experience dazed, disorientation 

and confusion. No other factors caused dazed, disorientation and confusion. Received medical 

care from GP. Immediately after the injury he experienced fatigue, dizziness, sensitivity to light 

and headaches. No symptoms remained. 
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Appendix J ς Publications  
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