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Abstract

Background And Aim: Primary cardiac rhythm management device (CRMD) provides
potentially lifesaving treatment for people at risk of sudden cardiac death. Yet the
enormity and uncertainty of benefits and harms present challenges for patient decision-
making surrounding device implantation. There was limited international and no UK
based research related to the process and influences affecting patient CRMD decision-
making. The aim of this research was to explore ‘what influences adult patients'
decision-making in accepting or declining primary prevention complex cardiac rhythm
management devices?’

Research Methods And Analysis: A scoping review, followed by a four step, mixed
methods, concurrent research design, with three strands was employed. Strand one
involved completion of a structured questionnaire, administered to a convenient sample
of 50 patients, across 4 implant sites. Strand two entailed concurrent semi-structured
interviews with a purposive sample of 17 patients who had accepted, and 3 who had
declined a cardiac device. A range of statistical testing was applied to the Strand 1 data
using IBM SPSS statistical software v25. Framework analysis was used to analyse the
Strand 2 narrative data. The data sets were merged and integrated into Strand 3.

Findings: A novel theoretical model of patient decision-making for primary CRMD was
developed. Four types of decision-making emerged in response to a recommendation
for CRMD. They are Leap Of Faith, Reinforced Acceptance, Reinforced Refusal or
Reconsideration. Certain socio-demographic and situational factors appeared to
predict and influence the type of decision-making. The level and accuracy of knowledge
acquisition, information recall and informed consent characterised the alternate
decision-making journeys.

Conclusion: An appreciation of the type of decision-making may inform the
development of a framework of tailored information and communication to enable
effective decision making, to meet specific needs and situations, to facilitate truly
informed choices, and help acceptance and adjustment to life with this significant
technology.



Table Of Contents

ADSTIACT .o iiiii
Table Of CONTENTS ..o ivv
LIST OF FIQUIES...ciiiiiiiiiiiiieeeeeeeeee ettt iIXX
LiST Of TADIES ... e e XXi
ADDIEVIALIONS ...t Xiixiii
Chapter 1 Introduction And Background ...........cccceeeiiiieiiiiiiiiiie e 1
1.1 INITOTUCTION .. 1
1.2.1 The Benefit Of CRMD Therapy.....ccoceeiiieeiiiiiiiieeeeeeeviiieeee e 2

1.2.2  Potential Risks And Disadvantages Of CRMD Therapy.................. 4

1.3 Patient DecCiSioN-MakinNg ........ccooeeeeeiiieeeeeee e 6
1.3.1 How Do Patients Approach Treatment Decisions? ...............ccccoeu. 7

1.3.2  Individual Approaches To Decision-making ...........cccceeeveieeeeeeeeeenn. 8

1.3.3  Collective Approaches To Decision-making.............cuvvuieieeeerrrnnnnns 11

1.3.4 Influences Affecting Decision-making .........ccccceeeevviiiiiiiinieeeenennnnn, 12

1.3.5 Decisional OUICOMES.......ccooiiieieeee e 13

1.4 Summary Of Background LIterature ............cccccoeeeiiiieeeeeeeeeeeeeeeeeeeeeen 13
1.5 The Research QUESHION..........couiiiiiii i 14
1.6 OVerview Of TRESIS ...ccooeieeeeeeeeeeeeeeee e 15
Chapter 2 Literature SCOPING REVIEW .....ccooeeeiiieeee e 17
220 R N T 1o PSPPSR 17
2.2 MEINOAS ... e e 18
2.2.1 Stage 1 - Identifying The Research Question ...............ccccceevvennnn. 18

2.2.2  Stage 2 - Identifying Relevant Studies...........cccooeeeeeiiieeeee, 19

2.2.3  Stage 3 - Study Selection ..., 21

2.24 Stage 4 - Charting The Data.........ccooeeiiiiiiiiiiieieieee e 24

P T 11T 11 o ST PSPRPPTPPRTRRRRRRN 25



2.3.1 Stage 5 - Collating, Summarising And Reporting The Results....... 25
2.3.2  Descriptive Overview Of Methodological Approaches................... 27
2.3.3  Qualitative Thematic AnalySiS...........ccviieiiieiiiiiiciei e, 30
2.3.4  Cluster 1: The Process Of Decision-making ............cccceeeeeeeeeeeeenn. 37
2.3.5 Cluster 2 : Device Knowledge Acquisition And Recall................... 42
2.4 DISCUSSION ....utiiiiiiiee ittt e e e e e e e e r e e e e e e e 46
2.4.1 Consideration Of The Meaning Of The Results In The Broader Context
................................................................................................. 46
2.4.2  Limitations Of The Scoping REVIEW ........ccccceevvviiiiiiiiiiieeeeeeeeiiiin, 56
2.4.3  Concluding Summary And Gaps In Knowledge .................ceeeen. 56
2.5 Stage 6 - CONSUIALION ... ..uuuieiiiiiiiiiiiiiiiieiieeebibeeeeeeeeeebeeeeeeeeee e eeeeeeenneeene 59

Chapter 3 Research Aims, Theoretical Framework, Philosophical Assumptions And

MethodOolOgY ...coooeiiiiei 60
3.1 INEOAUCTION L.ttt e e e e 60
3.2 RESEAICH AIMS ...ttt nnn e e 61
3.3 Research RatiONAIE ............uuuiiiiiiiiiiiiiiiiiiiie i 61
3.4 Theoretical FrameWOIK ...........ccouiiiiiiiiiiiiieeeeiiiie e 62

3.4.1 Developing A Conceptual Map .........ccccovviiiiiiiiiiiiiiiiiiiiiiiiiiieeeeee 64
3.5 Philosophical Assumptions Underpinning The Research Approach........ 69
3.6  Mixed Methods RESEAICH ........ccooiiiiiiiiiiiicee e 70
3.7 Typologies Of Mixed MethOdsS ..............uuuuuuuumiiiiiiiiiiiiiiiiiiiiiiiiiieeeeneeenaeenn. 72

3.7.1  Mixing At The Design Stage .........ccovvvviiiiiiiiiiiiiiiiiiiiiiiieieeeeeeeee 73

3.7.2  Mixing At The Methods Stage..........cccoveeeiiiieiiiiiicce e, 75

3.7.3  Parallel Data Collection And ANalySIS...........cccovvviiiiiiiiiiiiiiiiiiinnnn, 75

3.7.4  Mixing At The Analysis And Interpretation Stage.............ccccceeeee... 79

Chapter 4 Strand 1 Methods And FiNdings .....ccuuuiiiiiiiiiiii e 81
4.1 INEFOAUCTION .ttt 81
4.2 Strand 1 MethodsS ...........uuuuuiiiiiiiiiiiiiiiii e 83

421  The SAMPIE. ... 83

4.2.2  Study Setting ANd ACCESS ......covvviiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeee e 84

4.2.3  The Questionnaire Design And Administration ..............ccccccvueenn. 85

4.2.4  Ethical ConsiderationsS...........ccouvvviiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeee 96

4.2.5 Quantitative Data ANalySiS..........ccoovviiiiiiiiiiiiiiiiiiiiiieeeeeee 99



Vi

4.3 TNE FINGINGS. . utttiiiiiiiiiiiiiiiiii e 101
4.3.1  Socio-demographic CharacteristiCs ...........cccvvvevvviiiiiieeeeeeeiiiiinn. 102
4.3.2  Situational CharacteristiCS ...........cuuvviiiiiiiiiiiiiiiiiiieeeeeeeee 106

4.3.3 Isthere arelationship between socio-demographic characteristics and / or
situational factors and self-reported coping style? ..........ccccvvveen. 110

4.3.4 Do demographic, situational and coping style factors influence the
patients approach to decision making?...........cccccceeeiiieiriiiiiiinnnnn. 118

4.3.5 What effect does demographic difference, situational context, coping style
and decision approach have upon acceptance and refusal of CRMD
T AY 2 ettt 125

4.3.6  What effect does demographic difference, situational context, coping
style, decision approach and acceptance or refusal of therapy have upon
decisional regret? ... 127

4.3.7 Isthere an association between the degree of match between desired
and actual decision control, the final decision and decisional regret?127

4.3.8 Isthere an association between individual characteristics, coping style,
approach to decision making and level of knowledge acquisition and

FECAIIT. . 132

4.3.9 Summary Of Strand 1 FiNdiNgS.........cccovvviiiiiiiiiiiiiiiiiiiiiieiieeeeeee 137
Chapter 5 Strand 2 Methods And FINAINGS ....ccoooviiiiieieeeeeee 140
5.1 INrOAUCTION ..ttt neeennees 140
5.2 Strand 2 MethOUS .........uuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieei i eeaeneeeeennee 142
5.21 The SAmMPIE ... e 142
5.2.2  The Semi-Structured INtEIVIEW ..........cooeviiiiiiiiiiieeeeeeee e, 143
5.2.3  Study Setting ANd ACCESS ......ccoeeiiieiieeeeeeeeeeeee e 143
5.2.4  Ethical Considerations..............uuviiiiiiiiiiiiiiiiiieee e 144
5.2.5 Qualitative Data AnalysiS..........cccoeeeeiiiiiii 146
5.2.6  Identifying A Thematic Framework .............ccccoeeeiiiii, 152
5.2 1 INAEXING. .. it e e eaaee 152
5.2.2  Charting......cooooieiiiee e 153
5.2.3  Mapping And Interpretation ... 153

L RC T N o V=N o 1T £ S 154
5.3.1 The Process Of Decision-Making ..........cccccoeeeeiiiiiiiee, 155
5.3.2 Information Exchange And Recall...............cccoeviiiiii, 179

5.3.3  Summary Of Strand 2 FINdiNGS.......ccoeeemiiiiiiie e 188



Vii

Chapter 6 Strand 3 Data Integration And Meta-Inference............ccccccveeeenn. 193
6.1 INrOAUCTION ..ottt nnnnes 193
6.1.1 Summary Of Findings From Strand L ANd 2...........ccccceeeiiieeennnnnns 196
6.2 Phase 3 Data INtegration ..............uueeueeiuueriiiiiiiiiiieeiieeeeeeeeeeeeeeeennneneenneee 199
6.2.1  Developing The JoINt DiSPlay .........cooveeiiiiiiiiee 200
6.3 Phase 4 Meta-INferenCe ..........cooouiiiiiiiiiiiiiii e 219
6.3.1  Confirming The Typologies Of Decision-making......................... 221
6.3.2  What Influenced The Decision To Accept Or Decline CRMD?.... 225
6.3.3  Contradictions Within The Data Sets...........ccccccoovviiiiiiiiiiiiennnnns 227
6.3.4  Revisiting The Conceptual Map ..., 227
6.3.5 Developing A Theoretical Model Of Patient Decision-making For Primary
Prevention CRMD .........c.c.ciiiiiiiiiii e 229
6.3.6  Summary Of Strand 3 FINAINGS...........coooviiiiiiie, 232
Chapter 7 Discussion, Recommendations And Conclusion.........ccccccceeee... 234
7.1 INTrOAUCTION .ttt eennes 234
7.2 A Theoretical Model For DeciSion-making .................eevevieiiiiiiiiiinnniinn. 235
7.3 SettiNng the SCENE .....cco i e 236
7.3.1  Nothing More Certain Than Death And Uncertainty .................... 237
7.4 The Immediate Decision - “Thinking Fast’.............ccccciiiiiiiiiiiiiiiiiiiiiins 239
7.4.1  The Positivity And Negativity Effect ........ccccoooiiiiiiiiiiiiine, 240
7.4.2  The Severity Of Symptoms And Strength Of Perceived Need .... 243
7.4.3  The Balance Of ‘Quantity / Surviving’ And ‘Quality / Thriving'..... 244
7.5 The Deliberative Phase - Thinking SIOW ............couviiiiiiiiiiiiiiiiceee e, 247
7.5.1  Unpicking The Impact Of AQe........coovviiiiiiii, 249
7.5.2  Aptitude For Health Literacy ..........ccooeeeeiiiiiieeeeeee, 251
7.5.3  The Impact Of High Or Low MONitOoring...........ccccovvviiiiieiieeeeeeennns 252
7.5.4  The Propensity TOWOITY .....coooviiiiiiiieeeeeeeeeeeeee 254
7.6 Does The Type Of Decision-making Matter? .................eeevvvvemvivuinninnnnns 258
7.6.1  How Informed Were The Informed?.............cccooeiiiiiiii, 259
7.6.2  APOSItIVE SPIN ..coooiiiiieiiee 260
7.6.3  Feeling And Being Involved And Well Informed.......................... 262
7.7 Decisional Doubt And Regret ..o 266
7.8 The Strengths And Limitations Of This MMR Study .................uvvveiiinnes 267

7.8.1  The Study StrengthsS.........coooeiiiiiiii 267



viii

7.8.2  Areas Of Weaknesses Emerging From The Study ..................... 270

7.8.3  Reflection And RefleXiVItY ........cooviiiiiiei 272

7.9 Key Messages And Implications For PractiCe.............cccooucvvviiiiieinnnnns 275
7.10 Recommendations For Future Research...................cccoo, 277
7. 11 CONCIUSION ..ttt nnnsennnnes 277
LiSt Of REFEIENCES ...oeiiiiiiieee e 279

Appendices

A Normative Decision Theores. ..........ocuviiiiiiiiiiiii e, 310
B Descriptive Individual Decision Theories............c..cccceeeiiiiiiiiiiienn, 311
C Descriptive Collective Decision Theories..............ccoeveeiiiianen.. 312
D Key Search Terms And Subject Headings..................cocoiiiiiiinnn, 313

E Medline Search String..........cc.ooiiiiii 314

F Full Reference List Of Scoping Review Studies............................. 317
G Detailed Study Data Extraction Grid....................cooiiiiiiiini, 320
H Scoping Study Quality Appraisal..........c.ccooeiiiiiiiiiiiie, 335

I Strand 1 QUESHIONNAIIE .......cuieiiiiiie e, 340

J Health Research Authority Approval Letter....................cooeeiiiiee, 356
K Research And Development Study Passport................cccoeeevennnnn. 357

L Health Research Authority Amendment Approval Letter.................. 359
M Strand 2 Interview Schedule..............ccocoiiiiiiiiiiii 362

N Example Of Interview Transcript Coding...........cccovvviiiiiiiiiinnnns 364



List Of Figures

Figure 1-1 The Proposed Structure For The Empirical INQUIry.........cccccevvvvvvvvenennen. 15
Figure 2-1 Flow Diagram Of Study Selection ProCcess...........cccccccvvvviiiiiiiiiieeenennnn. 23
Figure 3-1 Contextual Model Of Patient’s Decision-Making To Accept Or............. 63
Figure 3-2 Conceptual Map Of Patient Decision-making Developed From The Scoping
REVIBW ..., 65
Figure 3-3 The Concurrent, Parallel, Convergent Mixed Methods Design............. 74

Figure 4-1 Concurrent Parallel, Convergent Mixed Methods Design — Strand 1.... 81

Figure 4-2 Aptitude For Health Literacy By Gender.............cccoecciiviiiiiiiiinniiiinnn, 105
Figure 4-3 Health Literacy By Age Category .....cccooeevviviiiiiiiieie e 105
Figure 4-4 Self-Reported Cardiac ConditionsS...........ccceeveveeeiiiiiiiiiiiiiiceee e 107
Figure 4-5 Device Type BY GeNAEr .........coovvviiiiiiiiiiiiiiiiiiiiiieeeieeeeeeeeeeeeeeeee e 109
Figure 4-6 Mean Monitoring BY AQE......ccoiviiiiiiiii it e e e eanees 112
Figure 4-7 Mean Monitoring By Age And Male Gender ..........ccccccvvvvvvviiiiinnnnnnnn. 112
Figure 4-8 Mean Monitoring By Age And Female Gender .........cccccccvvvvvvevinnnnnnnnn. 113
Figure 4-9 Monitoring Scores For Each Age Category ......cccooeeeviviiiiiiienieeeeeeeennns 113
Figure 4-10 Source Of Information ReCeiVed ............ccoevvviviiiiiiiiiiiiiiiiiiiiiiiiieeeee 118
Figure 4-11 Decision Approach By Gender ...........ccccovvvviiiiiiiiiiiiiiiiiiiiiiiiiiiieeeeee 119
Figure 4-12 Decision Approach By Estimated Health Literacy............................. 121
Figure 4-13 Desired Decisional CONtrol............couvvviiiiiiiiiiiiiiiiiiiiiiiiieiieeeeeeeeeeeeee 128
Figure 4-14 Actual Decisional CONMIOl............cuvvviiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeee 128
Figure 4-15 Desired Decisional Control By Age Group......cceeeeeeviiviiiiiiieneeeeeeeeennns 129
Figure 4-16 Actual Decisional Control By Age Group ........ccceevvvveiiiiiiiiiiiiieieenenen. 130
Figure 4-17 Decisional Control Match By Gender ............ccevvvvviiiiiiiiiiiiiiiiiiiinneen, 131
Figure 4-18 Decisional Control Match By Age Group ........ccevveeeviieiiiiiiiaeeeeeeeeeees 131
Figure 4-19 Information ReCall.............coovviiiiiiiiiiiiiiiiiiiiiee 133

Figure 5-1 Concurrent Parallel, Convergent Mixed Methods Design — Strand 2.. 140
Figure 5-2 Schematic Representation Of The Process Of Framework Analysis .. 147
Figure 5-3 Iterative Phases Of Code Book Development ...........cccccceveeeiiiiiinnnn. 150
Figure 5-4 Example Of Narrative Quotes Applied To Codes .........cccccvvvvvvvvvennnenn. 151



Figure 5-5 The Process Of DeciSion-making ...........couveeeuiiiinneeeeieeiiiiiaeee e eeeeeeeees 155
Figure 5-6 Making Visual Sense Of The Process Of Decision-making ................ 161
Figure 5-7 Information Exchange And Recall Framework ............cccccceeeiiieeeninnnn, 179
Figure 5-8 The Consultation ProCESS ..........ccovvviiiiiiiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeee 180

Figure 6-1 Concurrent Parallel, Convergent Mixed Methods Design — Strand 3.. 193

Figure 6-2 Conceptual Map Of Patient Decision-making Developed From The Scoping
REVIEBW ... 195

Figure 6-3 Theoretical Model Of Patient Decision-Making For CRMD.................. 231



Xi

List Of Tables

Table 1-1 Clinical Indications For Cardiac Rhythm Management Device................. 3
Table 2-1 Data Sources Searched, Number Of Hits And Papers Retrieved .......... 20
Table 2-2 Inclusion And Exclusion Criteria Applied To Scoping Review................ 22
Table 2-3 Descriptive Analysis Of the Included Studies ............cccovvvevviiiiiiiieereeenn, 26
Table 2-4 Emergent Sub Themes Established Within The Clusters ...................... 32
Table 2-5 Level Of Involvement In Decision-making ..........cccoooeeeeiiiiiiiiiiinieeeeeceenns 38
Table 2-6 Factors Affecting Acceptance Or Refusal Of Device Therapy ............... 41
Table 2-7 Match Between Desired And Actual Level Of Involvement.................... 50
Table 4-1 Crude Estimation Of Aptitude For Health Literacy ...........cccccceeeieeeeninnnn, 88
Table 4-2 Preferred Decisional Control Question 28 Of The Participant................ 94
Table 4-3 Adapted Decisional Control Preference Scoring System....................... 95
Table 4-4 Actual Decisional Control Question 30 Of The Participant..................... 95
Table 4-5 Survey ResSponse RaLe ..........ooovviiiiiiii 102
Table 4-6 Socio-demographic Characteristics Of The Participants...................... 103
Table 4-7 Levels Of Education And Occupational Status .............cccovvvvvviieenen... 104
Table 4-8 Estimated Health Literacy By Gender And Age ........coooovvveeeiieiiieeenne. 106
Table 4-9 Relationship Between Cardiac Condition, Arrhythmia History, Gender And Age
................................................................................................................... 108
Table 4-10 Relationship Between Device, Gender And Age..........coooeveveeeeeeeeeenn. 110
Table 4-11 Relationship Between Socio-demographic Characteristics................ 111
Table 4-12 Relationship Between Educational Level, Occupational..................... 114
Table 4-13 Relationship Between Cardiac Condition, NYHA, Device................... 116
Table 4-14 Summary Of Linear Regression Analysis For Variables Predicting Monitoring
RS0 0] 1 PP 117
Table 4-15 Relationship Between Socio-demographic Variables And ................. 120
Table 4-16 Relationship Between Cardiac Condition, Device, Monitoring ........... 122

Table 4-17 Summary Of Logistic Regression Analysis For Variables Predicting Decision
AADPIOBCKN. L. 124

Table 4-18 Influences Upon The Decision to Accept Or Refuse A Device........... 125



Xii

Table 4-19 Influences Upon The Decision to Accept Or Refuse A Device........... 126
Table 4-20 Desired And Actual Decisional Control...........ccooovveiiiiiiieiiieeeeeeen, 129
Table 4-21 Reason For Device Recommendation..........c.vveevveiieeeeeeeieeeeeeeieeenns 132

Table 4-22 Summary Of Logistic Regression Analysis For Variables Predicting Level Of
Information ReCall ..........oooooiiiiii i, 135

Table 4-23 Summary Of Logistic Regression Analysis For Variables Predicting Level Of

Information RECAIl ..........oooiiiiii 135
Table 5-1 Characteristics Of INTEIVIEWEES ..........ccoveiiiiiieeeeeeee e 154
Table 6-1 Colour Coding Key Used For Joint Displays .............c.cccooiiiiiiinnee, 202
Table 6-2 Joint Display 1 Socio-Demographic Characteristics .................ceeeeen. 203
Table 6-3 Joint Display 2 The Process Of Decision-making ...........cccccccceeeeeenn.. 204
Table 6-4 Joint Display 3 Information Exchange And Recall .............ccccccceeee 213
Table 6-5 Summary Of Findings From Data Integration ...............cccvvvvvvvvinneeennn. 220

Table 6-6 Characteristics Of Four Types Of Decision-making...........cccccceeeeeeennn.. 230



Xiii

Abbreviations

AED Automatic External Defibrillator

AF Atrial Fibrillation

ANOVA Analysis Of Variance

ARVC Arrhythmogenic Right Ventricular Cardiomyopathy

BHF British Heart Foundation

BME Black and Minority Ethnic

BOS Bristol Online Survey

COMFORTID Comparison Of Male and Female psychological Outcomes

Related To Implantable cardioverter Defibrillators

C-MHLC C Form — Multidimensional Health Locus of Control
COPE Coping Orientation to Problems Experienced

cQcC Care Quality Commission

CRD Centre for Review and Dissemination

CRMD Cardiac Rhythm Management Device

CRT Cardiac resynchronisation Therapy

CRT-D Cardiac Resynchronisation Therapy with Defibrillation
CRT-P Cardiac Resynchronisation Therapy with Pacing Only
DA Decision Aid

DCM Dilated Cardiomyopathy

DCP Decisional Control Preferences

DCT Decisional Conflict Theory

Diff Con Differentiation and Consolidation Theory

DRS Decisional Regret Scale



EP
EPS
GDPR
HAD
HCM
HF

HIV

HL
HLS-EU
HRA
HRQL
HSM
IcC
ICD
ICD-DAS
IDCM
IHD
LBBB
LV
LVEF
Ml
MBSS
MM
MMAT
MMR
MOS-SF
NHS
NIDCM

NICE

Xiv

Electrophysiologist
Electrophysiological Studies

General Data Protection Regulation
Hospital Anxiety and Depression
Hypertrophic Cardiomyopathy

Heart Failure

Human Immunodeficiency Virus

Health Literacy

Health Literacy Survey - European
Health Research Authority

Health Related Quality of Life

Heuristic Systematic Processing Model
Inherited Cardiac Conditions
Implantable Cardioverter Defibrillator
ICD Decision Analysis Scale
Ischaemic Dilated Cardiomyopathy
Ischaemic Heart Disease

Left Bundle Branch Block

Left Ventricle

Left Ventricular Ejection Fraction
Myocardial Infarction

Miller Behavioural Style Scale

Mixed Methods

Mixed Methods Appraisal Tool

Mixed Methods Research

Medical Outcomes Survey — Short Form
National Health Service
Non-Ischaemic Dilated Cardiomyopathy

National Institute for Clinical Excellence



NSVT
NVS-UK
NVQ
NYHA
ODSF
OHS
PCI

P

PIC
PIN
PIS

PM
POMS
PPI

PRISMA

PRISMA-ScR
R&D
RBBB
REALM
REC
RCT
SAHL
SCA
SCD
SDM
S-ICD
SVT
TMSI

TOFHLA

XV

Non Sustained Ventricular Tachycardia
Newest Vital Sign - UK

National Vocational Qualification
New York Heart Association

Ottawa Decision Support Framework
Open Heart Surgery

Percutaneous Coronary Intervention
Primary Investigator

Participant Identification Centre
Personal Identification Number
Patient Information Sheet
Pacemaker

Profile Of Mood State

Patient and Public Involvement

Preferred Reporting Items for Systematic Reviews and Meta-
Analyses

PRISMA Extension for Scoping Reviews
Research And Development

Right Bundle Branch Block

Rapid Estimate of Adult Literacy in Medicine
Research Ethics Committee

Randomised Controlled Trial

Short Assessment of Health Literacy
Sudden Cardiac Arrest

Sudden Cardiac Death

Shared Decision-making

Subcutaneous Implantable Cardioverter Defibrillator
Supraventricular Tachycardia

Threatening Medical Situations Inventory

Test Of Functional Health Literacy in Adults



UK
USA
VF
VT

WHO

XVi

United Kingdom

United States of America
Ventricular Fibrillation
Ventricular Tachycardia

World Health Organisation



Chapter 1
Introduction And Background

1.1 Introduction

The focus of this thesis is patient decision-making for an implantable cardioverter-
defibrillator (ICD). The ICD was pioneered in the 1970’s by Dr Michel Mirowski, a Polish
born cardiologist working at the Sinai Hospital, Baltimore, USA. Dr Mirowski was one
of the first clinicians to recognise the scope of sudden cardiac death (SCD), and raise
awareness among colleagues with his efforts to develop an alternative to anti-
arrhythmic drugs for the treatment of life threatening ventricular arrhythmias (Kastor,
1989). Despite scepticism and criticism by cardiologists at the time, the first prototype
ICD was implanted and tested in a dog in 1975 (Dyell et al., 2010). In 1980, the first
generation, secondary prevention ICD was successfully implanted in a 57 year old
female with frequent episodes of ventricular fibrillation (VF) (Mirowski et al., 1980). The
development of the ICD revolutionised the treatment and subsequently, the prevention
of sudden cardiac arrest (SCA). In 1990, the first second generation ICD was implanted
abdominally in a male patient in Leeds. It was large, heavy, relatively unsophisticated
but successfully treated his ventricular arrhythmias. Since then, a range of complex
cardiac rhythm management devices (CRMD) have been introduced into cardiology
practice.

From a clinical background in cardiology, the personal motivation for undertaking this
thesis is founded upon a longstanding interest in the general well-being of recipients of
complex CRMD. Rapid technological advances in device sophistication, a UK drive to
increase implant rates to match EU and US targets, and detailed insight of the
psychosocial implications of implantation derived from undertaking the COMFORTID
study (Marshall et al., 2012), served to focus attention upon understanding the complex
phenomena surrounding the process and influences of device decision-making. A
deeper understanding of the context, process and individual experience would satisfy
a gap in knowledge of the pre-implant patient journey. Furthermore, advancing
knowledge of potential differences among patients may influence the development of
interventions to positively affect the pre-implant patient experience. This chapter
introduces the enormity of the problem, reviews what is known about patient treatment
decision-making in the context of decision theory and ends with a summary of the
rationale for the research question posed for this PhD thesis. The final section of this
chapter provides an outline of the chapters which form this thesis.



1.2 The Enormity Of The Problem

SCD affects approximately 50 to 70,000 people in the UK annually (NHS, 2013). It is
estimated that 75 to 80% of SCD’s in England and Wales in 2010, resulted from
ventricular arrhythmia, most often associated with underlying heart disease or inherited
conditions (Priori et al., 2015; NICE, 2014). Despite increased availability and
awareness of the automatic external defibrillator (AED), survival from out of hospital
SCA has improved in recent years but remains low at approximately 12 to 32%
(Fothergill et al., 2013). Survivors are at high risk from SCD within 2 years however
those who receive appropriate treatment have a 69 to 100% chance of survival at 5
years (NICE, 2014). Furthermore, in a significant number of cases, SCD occurs with
no previous arrhythmia warning, warranting careful consideration of patients who are
at risk of SCD despite the absence of an event and therefore require primary
preventative measures (Priori et al., 2015; Fishman et al., 2010).

Cardiac causes include ischaemic heart disease (IHD), acute myocardial infarction
(MI), cardiomyopathies, valve disease, congenital heart defects, myocarditis and
electrical conduction disorders (Priori et al., 2015). Heart failure, caused by structural
or functional cardiac disorders is a chronic condition which affects 140 per 100,000
men and 120 per 100,000 women predominantly over the age of 50 years in the UK
(NICE, 2014). NICE estimate that in England and Wales, approximately 900,000
people have left, right or biventricular heart failure of which more than 50% have
systolic dysfunction (2014). Clinically, heart failure is classified according to the impact
upon functional capacity using the New York Heart Association (NYHA) system of
increasing severity from class 1 to IV (NICE, 2014). The prognosis with heart failure is
poor with approximately 40% dying within 1 year of diagnosis (Jones et al., 2017).
Those with severe heart failure (NYHA 1V) are most likely to die from pump failure
where as those with mild to moderate symptoms (< NYHS Ill) are at greater risk of
arrhythmic death (McMurray et al, 2012). Specific interventions such as
revascularisation, radiofrequency ablation, surgical repair, transplant and medical
management aim to improve mortality and morbidity. However, some people remain at
higher than average risk of SCD and therefore additional measures such as anti-
arrhythmia drug therapy or complex cardiac rhythm management devices (CRMD) will
be recommended (NICE, 2014).

1.2.1 The Benefit Of CRMD Therapy

Unequivocal evidence of the benefits of primary and secondary ICD implantation in
appropriately selected people at risk of SCD is now well established (Epstein, A. et al.,



2013). Meta-analysis of large randomised controlled trials (AVID, CIDS, CASH) has
firmly established the mortality benefit of CRMD such as implantable cardioverter
defibrillator (ICD) and cardiac resynchronisation therapy (CRT) over conventional drug
therapy, in a targeted but growing population of people who have survived (secondary
device) or are at substantial risk (primary prevention) of SCA (Smith, T. et al., 2013;
Goldenberg et al., 2010; Bardy et al., 2005; Moss et al., 2002; Connolly et al., 2000).

Three devices of increasing complexity are currently implanted. The subcutaneous
implantable cardioverter defibrillator (S-ICD) requires positioning of a pulse generator
in the subcutaneous tissue at the 6" rib left mid axillary region, attached to a vertical
lead situated parallel to the left sternal border (Rowley and Gold, 2012). This device is
capable of providing highly sensitive rhythm discrimination algorithms and defibrillation
in response to rapid ventricular arrhythmias only. The traditional ICD is reliant upon a
smaller subcostal pulse generator and multi chamber trans-venous lead system
(Albakri, 2019). This ICD includes multi programmable features including adaptive rate
overdrive pacing, low energy cardioversion for slower, haemodynamically stable
ventricular tachycardia (VT), or defibrillation for high rate VT or ventricular fibrillation,
with bradycardia support pacing. NICE (2014) recommend ICD for prevention of life
threatening arrhythmia following survival of ventricular tachycardia (VT) or ventricular
fibrillation (VF) cardiac arrest, or evidence of sustained VT with syncope or significant
haemodynamic compromise, or without syncope + ischaemic heart disease, and
reduced left ventricular ejection fraction (LVEF) of < 35% and symptoms no worse than
New York Heart Association (NYHA) class Il (Table 1.1).

Table 1-1 Clinical Indications For Cardiac Rhythm Management Device
QRS Interval NYHA Class NYHA Class Il | NYHA Class I NYHA Class
| v

<120 ms ICD if high risk of sudden cardiac death ICD & CRT not
clinically indicated

120 — 149 ms ICD ICD ICD CRT-P

without LBBB

120 — 149 ms ICD CRT-D CRT-P or CRT- CRT-P

with LBBB D

>150 ms + CRT-D CRT-D CRT-P or CRT- CRT-P

LBBB D

ms = milliseconds. LBBB = left bundle branch block. NYHA = New York Heart Association.

CRT-P = CRT and pacing. CRT-D = CRT and defibrillator. (NICE, 2014)

Devices are also offered to people at high risk of sudden death due to familial cardiac
conditions such as long QT syndrome, hypertrophic cardiomyopathy (HCM), Brugada
syndrome, arrhythmogenic right ventricular cardiomyopathy (ARVC) or following
surgical repair of congenital heart disease, such as Fallot’s tetralogy (NICE, 2014).



CRT-P primarily provides synchronised bi-ventricular pacing to improve overall cardiac
output in heart failure, thus offering survival and symptomatic benefit (Goldenberg et
al., 2014; Cleland et al., 2013; Bristow et al., 2004). However, as ventricular arrhythmia
is the most common cause of death with mild to moderate heart failure some patients
require a combination of bi-ventricular pacing and ICD functionality, denoted as CRT-
D (NICE, 2014). ICD and CRT-D devices provide the clinical focus for this project and
will be referred to either independently or as CRMD.

1.2.2 Potential Risks And Disadvantages Of CRMD Therapy

Despite the evident survival benefit, CRMD implantation is associated with significant
potential physical complications and well documented patient and partner psychosocial
concerns (Dunbar et al., 2012). Post procedural complications include access related
haemo-pneumothorax (1.1%), haematoma or thrombosis (1.2%), lead displacement
and malfunction (5.2%), box failure or erosion and infection (1.5%) (van der Heijden et
al., 2015; Ezzat et al., 2015). Many aspects of life may be adversely affected including
driving (Johansson and Stromberg, 2010), sexual relations (Steinke et al., 2013), sleep
(Berg et al., 2012), body image (especially young women) (Marshall et al., 2012;
Vazquez et al., 2008) and sports participation (Zeigler and Nelms, 2009). For some
device recipients the experience manifests as prolonged and persistent psychological
problems, including anxiety (8-63%), depression (5-41%) (Lang et al., 2014,
Hoogwegt et al., 2012; Magyar-Russell et al., 2011; Dunbar et al., 2009; Sears and
Conti, 2006), emotional lability and adjustment disorders, adversely affecting perceived
quality of life (QOL) (Mauro, 2008; Thomas et al., 2006). Furthermore, the occurrence
of ICD shocks, particularly ‘electric storm’ and ICD malfunction causing inappropriate
shocks are associated with increased psychological distress for recipients and families,
worse outcomes and increased health care costs (van der Heijden et al., 2015; van
Rees et al.,, 2011; Pedersen et al.,, 2010; Daubert et al., 2008). The intensity of
successive shocks, unpredictability, multiplicity, lack of warning, enforced avoidance of
certain activities, lifestyle alterations and feelings of uncertainty and dependence upon
an electronic device were persistent complaints (Eckert and Jones, 2002; Dunbar et
al., 1999; Dougherty, 1995). Though levels of distress vary, some patients with recent
tachyarrhythmia’s display anticipatory shock anxiety (Morken et al., 2014) and in
severe cases post-traumatic stress disorder associated with shock therapy, and pre-
implant distress has been documented (Versteeg et al., 2011; Sears et al., 2011).

A standard ICD does not affect the patients underlying cardiovascular condition or
symptoms, though bradycardia pacing may support an increase in pharmacological



support. Whereas, restoration of ventricular synchrony with CRT may improve heart
failure symptoms and health related quality of life (HRQL) (Goldenberg et al., 2014).
The risk of shock related distress may equally apply, and patients who may derive no
direct benefit from device therapy are still exposed to procedural and device-related
complications. Selection for CRMD is not age restricted (Kusumoto et al., 2018). Thus,
the extended period of implantation subjects younger recipients to an increasing
potential for complications. Alternatively, older adults may have to contend with
multiple, co-existent illness and competing co-morbidities. This may confer limits to the
potential survival advantage of CRMD (Sandhu et al., 2019). Furthermore, CRMD
implantation requires regular routine follow up to monitor device activity history, make
necessary alterations to sensing parameters, therapeutic settings and measure battery
life. Battery or device replacement necessitates further surgical intervention with its
inherent risks (Kramer et al., 2012). Lastly, CRMD obliges pre-emptive discussion of
device deactivation at the end of life, particularly among older adults (Goldstein et al.,
2014).

CRMD therapy has been shown to prolong life however, the extent to which mortality
benefit outweighs potential adverse effects on morbidity, quality of life and the mode of
death is less clear. The enormity and uncertainty of both benefits and harms present
challenges for the decision-making process surrounding CRMD implantation for
patients. The fundamental right to be involved in healthcare decision-making and give
informed consent is integral to the NHS constitution and NICE guidance (Department
Of Health, 2015). Irrespective of the indication for CRMD therapy, a paternalistic
recommendation based upon the eligibility criteria outlined in clinical practice
guidelines, without acknowledgement of patient preferences threatens individual
autonomy and the ethos of informed consent (Joyce et al.,, 2013). It is therefore
imperative that decision-making be informed and consistent with patient preferences
(Green et al., 2016). The goal of effective decision-making is to ensure that patients
are sufficiently prepared to reach an informed decision in a way that reduces the risk
of cognitive dissonance, decisional conflict and regret and enhances decisional
satisfaction (Orom et al., 2016). The degree of satisfaction with the decision to accept
or decline CRMD implantation is complex, may affect the quality of the immediate
treatment phase and influence the individuals overall acceptance, psychosocial
adjustment and long term outcomes with or without the device, and therefore warrants
further investigation (Dunbar et al., 2012). The professional mandate to promote patient
involvement in decision-making, uphold the right to informed choice and the potential
to impact upon patient outcomes, formed the driving force for this thesis.



1.3 Patient Decision-making

‘Patient decision-making refers to an ongoing process comprising complex
cognitive, perceptual, affective, behavioural and relational components by which
individuals select an acceptable solution or a salient alternative concerning a
health-related issue, influenced by interactions among individual and contextual
factors, culminating in decisional consequences and post-decisional appraisal’
p919 adapted from Pierce and Hicks (2001) cited in Strohschein et al. (2011).

Background reading revealed a substantial amount of literature about patient decision-
making and great divergence in subject specific focus. ‘Clinical’ or ‘medical’ decision-
making, macro and micro healthcare policy decision-making and ‘shared decision-
making’ were frequently intertwined, and yet essentially refer to different phenomena.
Studies concerned with particular patient groups often focused upon chronic illness, for
example rheumatology, orthopaedic, respiratory, HIV infection or inflammatory bowel
disorders and covered issues related to health screening, prevention, alternative
therapies, beginning or end of life matters and capacity issues. Studies concerned with
patients making complex treatment decisions in the context of severe, life threatening
illness, focused upon treatment choices of women with breast cancer, patients with
colorectal cancer, and men with prostate cancer. Also cardiac specific intervention
such as angiography or primary coronary intervention (PCI), or cardiovascular disease
such as carotid endarterectomy, stroke and hypertension. There was minimal focus
upon CRMD therapy.

The literature related to patients decision-making in relation to treatment for life
threatening cancer revealed an extensive coverage of issues addressing a range of
theoretical perspectives. These included patients actual decision-making experience,
that is the process by which individuals internalise and execute decision thoughts,
collective or relational approaches to decision-making such as preference for particular
participatory styles, demographic influences, interventions such as decision aids or the
development and validation of outcome measures. Some studies lacked clear
reference to underpinning theory while others appeared to explore multiple facets
leading to an apparent blurring of conceptual boundaries which serves to highlight the
complexity of the concept. Several decision-making theories attempt to explain how
patients approach treatment decisions.



1.3.1 How Do Patients Approach Treatment Decisions?

Decision-making theories, categorised according to normative, descriptive and
prescriptive approaches, attempt to explain how patients make the final treatment
choice (Thompson and Dowding, 2009). Normative approaches which assume
rationality (analytic processing), leading to an optimal decision are considered to be
how individuals should make decisions under conditions of uncertainty (Appendix A)
(Thompson and Dowding, 2009). They rely upon the systematic assessment and
numerical quantification of the utility of outcomes and probability of outcomes
occurring, of all possible alternatives and their consequences, in order to match the
options to a known set of goals, and therefore determine the expected value of each
choice (Shafir et al., 1992). The rational decision-maker chooses the option which
yields the highest expected utility or value and is most likely to achieve their desired
goals. Non-analytic factors such as heuristics, emotions or intuition are thought to
disrupt effective decision-making. However, studies concerned with the quality of
treatment decision-making which revolved around the premise of analytic processing
assumptions uncovered exceptions to logical, deliberative decision-making (Singer et
al., 2003; Pierce, 1993). Pierce (1993) and Lam et al. (2005) found that women with
breast cancer who relied upon rational approaches did not always reach the best
choice and were more likely to experience greater psychological distress, uncertainty,
anticipated regret and dissatisfaction than women who used alternative decision styles.

It is now widely accepted that in the context of difficult treatment decision-making,
humans are rarely purely rational but display ‘limited’ or ‘bounded rationality’
(Gigerenzer and Goldstein, 1996; Simon, 1983). This is derived from limited knowledge
of complex treatment options, high degrees of uncertainty, relatively short time frames
and health related cognitive impairment. Decision-making is hampered by ‘limited
instrumental rationality’ arising from problems with attention, memory, comprehension
and communication (Epstein, R., 2013; Thompson and Dowding, 2009). Under such
circumstances, it is acknowledged that rational, calculative decision-making is not
attainable. Therefore, not all individuals will necessarily trade the benefits and risks but
may minimise cognitive effort and time, settling for a suboptimal outcome known as
‘satisficing’. That is, the human tendency to make choices which meet a minimum
criterion and are ‘good enough’ rather than optimal choices (Thompson and Dowding,
2009; Gigerenzer and Goldstein, 1996). An optimal decision is not possible, therefore
heuristic methods are employed to speed up the process of decision-making to arrive
at the best possible outcome. The term ‘heuristic’ describes a general decision-making
strategy which is based upon limited information, and reliance upon mental short cuts
employed to reduce cognitive burden associated with decision-making (Tversky and



Kahneman, 1974). It may lead to decision-making which is considered to be less
thorough (Tversky and Kahneman, 1974). Proponents of normative models of decision-
making accept the inclusion of heuristic thinking strategies. However, they are
generally viewed as errors and biases derived from an individual’s cognitive limitations
and are said to result in sub-optimal decision-making (Broadstock and Michie, 2000).
Therefore, the aim of effective communication is to debunk heuristic biases in order to
achieve an optimal decision, through rational, analytic deliberation. Thus, while
expected utility theory has been used to defend macro resource allocation and meso-
level policy and guideline development (Elwyn et al., 2011; Stiggelbout and de Haes,
2001), application of normative principles to treatment decision-making in the context
of serious, life threatening iliness is limited, less well known and considered to be too
unreliable to apply to individual (micro) patient decision-making (Slot and Berge, 2009;
Singer et al., 2003).

The focus of treatment decision theory has subsequently progressed from normative,
rational approaches based upon expected utility to descriptive theories which
acknowledge bounded rationality (Simon, 1983; Simon, 1967; Simon, 1956). In
contrast to normative approaches, descriptive, naturalistic decision theories appear to
be more evident and pertinent to the study of complex treatment decisions in the real
world. Naturalistic theory considers decision-making in the context of uncertainty and
bounded rationality.

1.3.2 Individual Approaches To Decision-making

Appendix B provides a summary of the key decision theories that attempt to explain
individual decision-making. Several models such as the Decisional Conflict Theory
(DCT) Model (Janis and Mann, 1977; Flynn et al., 2006; Pinquart et al., 2004); Fuzzy
Trace Theory (Reyna and Brainerd, 1991); Differentiation & Consolidation (Diff Con)
Theory (Svenson, 1992) and the Decisional Model of Stress and Coping (Balneaves
and Long, 1999; Folkman and Lazarus, 1985), featured in the patient treatment
decision-making literature in an attempt to explain choice behaviours in the dynamic
context of personal and situational factors. According to Decisional Conflict Theory
(DCT), an increasing awareness of positive and negative outcomes may create
decisional conflict, which in turn increases psychological stress, and that influences
decision-making behaviours (Janis and Mann, 1985; Janis and Mann, 1977). Studies
that focused upon the impact of decisional conflict leading to increased stress and
eliciting one of four maladaptive (un-conflicted adherence, un-conflicted change,
defensive avoidance, hypervigilance), or an adaptive (vigilance) coping pattern of



decision-making dominated the early literature (Balneaves and Long, 1999; Hollen,
1994; White et al., 1994, Baradell and Klein, 1993; Terry, 1992; Janis and Mann, 1977).

Attention then turned to individual decision-making, that is the process by which
individuals internalise, judge and execute decision thoughts. This involves a
combination of systematic and non-systematic information processing such as
heuristics (cognitive shortcuts) (Kahneman, 2011; Gigerenzer and Todd, 1999; Chen,
S. and Chaiken, 1999; Kahneman and Tversky, 1996; Gigerenzer and Goldstein, 1996;
Tversky and Kahneman, 1974). This two system theory acknowledges a dual process
of information gathering using parallel, interactive, cognitive systems (Kahneman,
2011; Chen, S. and Chaiken, 1999). The ‘experiential system 1’ involves processing
information in a rapid, automatic, intuitive, associative, affective, non-conscious and
effortless manner, whereby only the end result is noted in consciousness (Epstein, S.,
1991). Kahneman (2011) coined the term ‘thinking fast’ to describe the activation of the
‘experiential system 1’. He ascribes this to the automatic, unconscious operation of
‘system 1’, which has some basis in Spinoza’s theory of believing and unbelieving
(Gilbert et al., 1993). That is, understanding is inextricably linked to believing
information and this occurs on initial exposure to it. It is often emotionally charged and
thus difficult to control or modify. It is associated with heuristic information processing,
that is a reliance upon information that readily comes to mind. Heuristic methods focus
upon relatively quick, affective, effortless information processing based upon prior
knowledge, experience of self and others, expectancies, schemas and stereotypes
from which a set of ‘rules of thumb’ are derived (Steginga and Occhipinti, 2004; Epstein,
S., 1991; Chaiken, 1980). Heuristic thinking is acknowledged as an integral aspect of
patient decision-making in situations where a high degree of uncertainty and ambiguity
prevails (Marewski and Gigerenzer, 2012; Vaugh, 1999).

The ‘expert opinion heuristic’ has been described as a non-systematic decision-making
strategy grounded in the view that “experts can be trusted” and associated with deferral
of decision-making responsibility to the physician (Steginga and Occhipinti, 2004;
Steginga and Occhipinti, 2002; Chaiken et al., 1989). Kahneman and Tversky (1996)
described the ‘availability heuristic’ as referral to an instance affecting a decision which
readily comes to mind, based upon personal past experiences or that of others which
may be positive or negative. Thus, ‘heuristic cues must be cognitively available,
accessible and applicable to the decision context’ for heuristic processing to occur
(Steginga & Occhipinti 2004 p573).



10

Investigating the internal thought processes employed by an individual to reach a
decision is not without difficulty and indeed criticism (Bellur and Sundar, 2014; Hamm,
2004). Hamm (2004) argued that measuring the instances of self-reported references
to requests for the expert’s opinion, and deferral to a doctor in a survey or transcript as
evidence of expert-opinion heuristics was tenuous at best. Similarly Hamm (2004)
criticised the suggestion by Steginga and Occhipinti (2004) that reference to a positive
or negative anecdote was evidence of a decision based upon availability heuristics.
Hamm (2004) proposed an alternative strategy to assess the use of a heuristic strategy
through analysis of the outcome. However, this would rely upon alternative methods of
framing the expert’s advice in terms of positive or negative outcomes to determine the
extent to which it affected the decision. Capturing and measuring the impact of
heuristics upon decision-making in this way presents a humber of ethical concerns
particularly in relation to beneficence and coercion. Furthermore, such criticism
appears to be solitary. Therefore, in the absence of an alternative workable solution,
reliance upon verbal reports from patients as evidence of heuristic processing,
continued to dominate studies that seek to explore and explain what influences
decision-making.

Proponents argue that automatic processing strategies may be adaptive, resourceful
and effective as they rely upon fewer sources of information, and information that
supports beliefs are accepted and therefore further sourcing is considered to be a
waste of cognitive time and effort (Broadstock and Michie, 2000). Therefore,
descriptive theory accepts the reality of automatic, fast information processing. For
some people fast heuristic thinking will be supplemented by slower, systematic
information gathering and deliberation. The ‘rational system 2’ is slow, deliberate,
sequential, conscious and effortful thinking (Kahneman, 2011; Epstein, S., 1991).
Systematic approaches focus upon purposeful and analytic information gathering and
examination of thoughts and feelings to arrive at a decision (Epstein, S., 1991; Chaiken,
1980). ‘Thinking slow’ occurs when intuitive thinking triggers system 2 ‘systematic
information gathering and processing’ (Kahneman, 2011).

An increasing understanding of the physiological basis has strengthened confidence in
the assumptions of dual process theory. Neurophysiological studies have identified
distinct cerebral regions which are responsible for the control of the emotion and
cognition systems (Hsu et al.,, 2005). The amygdala region controls ‘fast’ intuitive,
emotion based responses and the prefrontal cortex is concerned with ‘slow’
deliberative cognition (Hsu et al., 2005). Systematic and non-systematic, heuristic
decision approaches are not necessarily mutually exclusive but may operate in
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synchrony or in conflict. Although not fully understood, both systems appear to
cooperate interdependently to enhance one another, or independently to suppress the
response of the other (Luo and Yu, 2015; Kahneman, 2011; Epstein, S., 1991). The
most effective decisions are thought to arise when a combination of the two modes of
information processing enable decision-makers to think and feel there way to an
appropriate decision (Peters et al., 2007; Damasio, 1994). However, dual process
theory also recognises the potential antagonism between intuitively produced,
emotionally laden judgement and decisions based upon rational, deliberative thinking.
A reduction in one, such as deliberative cognitive capacity may lead to an increased
emphasis upon affective reasoning (Epstein, S., 1994). Therefore, in certain contexts
emotion may override cognition and influence decision-making. This may be mediated
by emotional exaggeration or cognitive reduction (Luo and Yu, 2015).

In terms of healthcare, the reputation and opinion of the physician as a credible source
and / or simultaneous heuristic thinking may also influence or bias systematic
processing particularly when faced with ambiguous information and so affect decisions
made (Katz, S. and Hawley, 2007; Lam et al., 2005; Steginga and Occhipinti, 2004;
Kahneman and Tversky, 1996). Studies have found that the degree of individual
engagement with systematic and heuristic information processing appears to be highly
variable and influenced by a range of factors (Katz, S. and Hawley, 2007; Lam et al.,
2005; Steginga and Occhipinti, 2004) deserving further enquiry. The Heuristic-
Systematic Processing Model (HSM) frames the role of non-systematic, heuristic and
systematic information processing in decision-making, and provides a theoretical
framework for the examination of individual patient decision-making (Chen, S. and
Chaiken, 1999).

1.3.3 Collective Approaches To Decision-making

Participatory decision-making has been conceptualised according to several models
revolving around the level of control an individual has over decision-making, ranging
from ‘passive’ paternalistic physician control, to ‘active’ informed patient control or
shared involvement in information exchange, deliberation and final choice between
physician, patient and significant others (Mead et al., 2013; Makoul and Clayman,
2006; Charles et al., 1999). Appendix C summarises collective, participatory decision-
making theory. Shared decision-making (SDM) is widely advocated as the gold
standard in the literature (Stacey et al., 2014; Mead et al., 2013; Stiggelbout et al.,
2012; Department Of Health, 2010a), yet while most patients appear to prefer a joint
approach (Chewning et al., 2012), a significant minority favour a passive style and
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others a more active approach (Singh, J. et al., 2010; Hubbard et al., 2008; Say et al.,
2006; Kiesler and Auerbach, 2006; Gaston and Mitchell, 2005). A connection between
achieving the desired level of involvement, being informed and decisional satisfaction
has been reported (Brown et al., 2012; Martinez, L. et al., 2009; Krones et al., 2008;
Edwards, Adrian and Elwyn, 2006; Kiesler and Auerbach, 2006), yet discordance
between desired and actual decisional control appears to be prevalent (Brom et al.,
2014; Flierler et al., 2013; Brown et al., 2012; Burton et al., 2010; Singh, J. et al., 2010;
Vogel et al., 2009; Hubbard et al., 2008).

More recent literature focused attention upon the distinction and interplay between
individual and collective, participatory aspects of treatment decision-making (Epstein,
R., 2013). Epstein, R. (2013) devised the term ‘whole mind’ to refer to the fast and slow
thought processes and actions of the individual. He defined ‘shared mind’ as the
collective communication among patient, expert and significant others, which seeks to
assimilate and incorporate contextual information with patient values and preferences,
in order to reach an acceptable if imperfect decision (Epstein, R., 2013). Thus, the
concept of whole mind : shared mind encapsulates the approach to decision-making.

1.3.4 Influences Affecting Decision-making

Several reviews have cited various factors as potential influences upon the internal and
collective processes of patient decision-making, such as demographics, health status,
previous experience of illness and healthcare, preference for involvement and
relationship with healthcare professionals (Wroe et al., 2013; Politi et al., 2013; Chung
et al., 2012; Ernst et al., 2011; Singh, J. et al., 2010; Hubbard et al., 2008; Rodriguez
et al., 2008; Cox et al., 2006; Kiesler and Auerbach, 2006; Say et al., 2006; Gaston
and Mitchell, 2005). The impact of age, gender, cultural background, educational level,
marital, socio-economic and health status upon preference for participation was
inconclusive (Hubbard et al., 2008). Yet being younger, well-educated and female was
associated with a greater desire to participate in decision-making in several studies
(Chung et al., 2012; Deber et al., 2007; Flynn et al., 2006; Gaston and Mitchell, 2005;
Janz et al., 2004; Benbassat et al., 1998). Therefore, socio-demographic influence

upon patent decision-making remains unclear.

The impact of life threatening illness upon anxiety and depression is well established
(Petrie et al., 2007). Whether or not an individual has experienced SCD, pre ICD
implant preparation is likely to include exposure to a battery of invasive investigations
such as electrophysiological studies (EPS), pharmacological trials, drug intolerance or
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clinical ineffectiveness, deteriorating symptoms and interventions that may further
exacerbate negative psychological feelings including anxiety and depression (Hallas et
al., 2010; James, 1997; Burke, 1996). Studies dating back to the 1980’s have
demonstrated that anxiety significantly compromised decision-making and informed
consent (Hartley and Phelps, 2012; Berry, D. et al., 2006). However, little is known
regarding the influence of anxiety and depression upon patient decision-making
preferences (Zeliadt et al., 2006).

1.3.5 Decisional Outcomes

The purpose of effective decision-making is to ensure that patients are sufficiently
prepared to reach an informed decision, in a way that minimises decisional conflict and
regret and enhances decisional satisfaction. However, regardless of the level of
participation in decision-making, widespread misunderstanding and dissatisfaction with
the amount of information received appeared to be common in the literature (O’Leary
et al., 2007; Cox et al., 2006; Fagerlin et al., 2006; Kiesler and Auerbach, 2006; Gaston
and Mitchell, 2005). In response there has been some interest in the development and
validation of interventions such as patient or physician decision aids to improve
information recall (Stacey et al., 2014). To date, evidence of the efficacy and
expediency of using decision aids in practice remains elusive. Finally, various
decisional outcome measures, including satisfaction and regret also featured in the
literature (Budden et al., 2014; Stalmeier et al., 2005; Brehaut et al., 2003; Degner et
al., 1997b). Studies generally suggest that involvement in decision-making results in
more decisional satisfaction.

1.4 Summary Of Background Literature

In recent years much attention has been placed on meeting the specific physical and
psychosocial support needs of CRMD recipients through the establishment of specific
nursing roles and interventions (Dunbar et al., 2012). This includes supporting
individuals pre and post CRMD implantation. Much of the recent research interest has
focused upon the patients bio-psycho-social outcomes post CRMD implantation. There
is a dearth of available literature regarding patient decision-making prior to CRMD
implantation. Yet a wealth of knowledge related to patient cancer treatment decision-
making exists. Given the context of serious, sudden life threatening cardiac arrhythmia,
characterised by high degrees of uncertainty, and the uniqueness of complex cardiac
device therapy, it was not known whether findings from the broader literature could be
applied to patients making decisions regarding CRMD implantation. In order to meet
the specific needs of patients pre-implantation, a better understanding of the way
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patients approach the decision to accept or decline CRMD is required. This may inform
the development of specific targeted support strategies to meet individual needs. This
formed the crux for further inquiry. A crucial requirement for any treatment is that the
patient is sufficiently cognisant of the facts to make an informed choice and give
consent (CareQualityCommission., 2018; Montgomery and Montgomery, 2016).
Information, comprehension, capacity and freedom from coercion are pre-requisites for
informed consent. Therefore, another important aspect of this thesis was to explore the
extent to which patients were exposed to and engaged with information and whether
this translated into an informed decision and consent. Furthermore, thus far the
literature had revealed little to identify what influences patients decisions to accept or
reject CRMD. This apparent gap in knowledge provided the rationale and overarching
research question for this PhD study.

1.5 The Research Question
The overarching research question which directed this thesis was;

‘What influences adult patients’ decision-making in accepting or declining
primary prevention complex cardiac rhythm management devices
(CRMD)?’

Three broad study aims were proposed to facilitate the design of the study;

Aim 1. To determine whether an association exists between existing socio-
demographic characteristics, situational context, self-reported coping style, adoption of
a particular decision style, decision to accept or refuse CRMD therapy and decisional
regret

Aim 2: To develop a deeper understanding of the patient experience, explore how
patients approach decision-making and generate themes about the decision-making
processes employed

Aim 3: To examine patient-professional interaction, the amount and direction of
information exchange and explore the relationship between knowledge acquisition,
recall, patient choices and informed consent.

To address the overarching question and aims, a multi-strand, concurrent, parallel
mixed methods design involving four progressive phases of research inquiry was
developed and completed (Figure 1.1).
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PHASE QUANTITATIVE STRAND 1 QUALITATIVE STRAND 2
1 Quantitative Data Collection + Qualitative Data Collection
2 Quantitative Data Analysis + Qualitative Data Analysis

INTEGRATION STRAND 3

3 Data Merging & Integration Of Quantitative &
Qualitative Data Sets

4 Meta-Inference From Strand 1, 2
and 3 Findings

Key:

+ denotes concurrence

< denotes data mixing (Creswell, 2014; Creswell and Plano-Clark, 2011; Morse,
2003)

Figure 1-1 The Proposed Structure For The Empirical Inquiry

1.6 Overview Of Thesis

This thesis is divided in to 7 chapters. Chapter 2 provides a scoping review to discover
what is known in the literature, about the way in which adult (>16 years) patients make
decisions regarding implantation of complex cardiac rhythm management devices
(CRMD). Chapter 3 discusses the research aims, the development of a conceptual
map and research objectives emerging from the scoping review to direct the research.
The rationale for selecting a mixed methods approach for this project is discussed.
Chapter 4 presents the research methods and findings of the first strand of empirical
research designed to achieve research aims 1 and 3. The purpose of Strand 1 was to
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examine potential associations and relationships among a range of variables and
determine the extent to which they may or may not influence decision-making. Chapter
5 is concerned with the research methods and findings employed to undertake the
second strand of empirical research. The purpose of Strand 2 was to examine, consider
and construe the ideas, thoughts and feelings from the patients’ perspective to gain
further insight in to the subjective, contemplative perception of decision-making. It was
driven by research aims 2 and 3. Chapter 6 provides a reflective analysis of the
rationale and process of, merging and integration of the data sets from Strand 1 and 2
into Strand 3. The results of data integration and interpretation and the development of
a theoretical model of patient decision-making for CRMD are presented. Chapter 7
provides a detailed discussion of the cumulative findings from Strand 1, 2 and 3 of this
thesis. It aims to position the study findings and proposed theoretical model within the
context of contemporary literature and practice. Reflections upon the research process
and outcomes are considered. Implications for practice, recommendations for future
research and a concluding summary are included.
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Chapter 2
Literature Scoping Review

2.1 The Aim

In view of the limited reference to cardiac device therapy in the initial literature search
it was evident that a broader scoping exercise would be necessary to reveal what is
known about patient decision-making regarding CRMD implantation. The scoping
review, initially described by Arksey and O'Malley (2005), further developed by Daudt
et al. (2013) was defined as;

‘a form of knowledge synthesis that addresses an exploratory research
question aimed at mapping key concepts, types of evidence and gaps in
research related to a defined area or field by systematically searching, selecting
and synthesising existing knowledge’ p1294 (Colguhoun et al., 2014).

The purpose of this scoping review was to explore the extent, range and nature
(breadth) of available knowledge related to decision-making among cardiac patients
contemplating implantation of cardiac rhythm management devices (CRMD), identify
gaps in the existing literature, and establish any key areas for further study (Tricco et
al., 2018; Daudt et al., 2013; Levac et al., 2010; Arksey and O'Malley, 2005). The range
and variability of study designs emerging from the preliminary background literature
review was more suited to a scoping rather than systematic review. A systematic review
emphasises a well-defined research question and often limits the literature to
experimental study designs. In contrast, a scoping review addresses a broader
question and selection criteria, encompasses various study designs and extracts
detailed information for thematic rather than statistical analysis in an effort to
contextualise the findings (Arksey and O'Malley, 2005). This was deemed to be more
appropriate for this study. The scoping review was conducted in an equally systematic,
rigorous and transparent manner. Traditionally, scoping reviews did not aim to assess
the quality of research in the field, so gaps in knowledge due to poor quality research
were not always revealed (Arksey and O’Malley, 2005), leading to some criticism of the
overall value of this type of review (Grant and Booth, 2009). However, analysis of
methodological quality has since been advocated (Daudt et al., 2013; Levac et al.,
2010). It was considered to be an important undertaking to expose such potential gaps
rather than exclude literature from the review, and enhance the opportunity to
summarise and disseminate findings which may impact upon practice.

In its relative infancy, the scoping review method has been criticised as poorly defined
and ambiguous (Daudt et al., 2013; Levac et al., 2010), though it’s increasing presence
in the research literature subjects it to continual clarification and framework
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development. A guiding framework was adopted to provide structure, rigour,
consistency and replicability for this scoping review. Renowned frameworks for
systematic reviews such as PRISMA (Moher et al., 2009) and that developed by the
Centre for Reviews and Dissemination (CRD) (Centre for Reviews and Dissemination,
2009) were considered to be too precise to accommodate the range of research
designs and lack of experimental studies likely to be retrieved for this review. Therefore,
a more specific model for scoping reviews was sought. A Medline (1996 to 2015)
database search for entries with ‘scoping review’ or ‘scoping study’ in the title revealed
217 English citations between 2004 and 2015, of which only 15 pre-dated 2010. Of fifty
of the most recent studies available in full text scanned for evidence of use of a scoping
review methodological framework, 15 (30%) did not state a published framework and
35 (70%) were based upon one advocated by Arksey and O'Malley (2005). Therefore,
due to its popularity, evident lack of alternatives and recommendation by Colquhoun et
al. (2014), this scoping review was conducted according to Arksey and O’Malley’s
(2005) six stage framework. Reference to further refinements to enhance the
methodology such as applying an iterative process to research question development
and selection criteria, defining relevant concepts, and inclusion of quality indicators
within the analysis was included (Daudt et al., 2013; Levac et al., 2010; Mays et al.,
2005).

A key criticism of scoping reviews was the lack of clear and consistent reporting
guidance, and Arksey and O’Malley’s (2005) framework did not present the level of
detail required to sufficiently negate this. However, subsequent to the completion of
this scoping review, the PRISMA-ScR checklist was published (Tricco et al., 2018). It
was developed to direct researchers in conducting and reporting scoping reviews, to
improve consistency, transparency and reproducibility, and against which the
methodological rigour of published scoping reviews could be critically evaluated
(Tricco et al., 2018; Colquhoun et al., 2014). The PRISMA-ScR is an adaptation of the
original PRISMA statement and is said the be consistent with the Joanna Briggs
Institute (JBI) guidance for scoping reviews (Tricco et al., 2018). The presentation of
this scoping review conforms to the PRISMA-ScR adding confirmation of the
methodological quality and transparency of this review (Tricco et al., 2018).

2.2 Methods
2.2.1 Stage 1 - Identifying The Research Question

Arksey and O'Malley (2005) do not impose strict limitations upon initial search terms
but rather advocate an iterative process of reflexivity within each stage, allowing for



19

potential development and redefinition of the focus of the search based upon
increasing familiarity with the literature. However, the scope of this inquiry was clearly
articulated by defining the key concepts, population, intervention and outcomes at the
start to provide direction, clarity and focus for the subsequent stages of the process,
and ensure that the research question remained clearly linked to the purpose of the
scoping review (Tricco et al., 2018; Levac et al., 2010).

The research question was;

‘What is known about the way in which adult (>16 years) patients make
decisions regarding implantation of complex cardiac rhythm management
devices (CRMD)?’

The question was intentionally broad in nature to encourage breadth of coverage
(Arksey and O'Malley, 2005). As the breadth of the initial question could result in a vast
quantity and variety of studies, for example physician opinion on patient preferences,
shared decision-making or information giving, while interesting would shift the focus
away from the patient, ‘patient decision-making’ remained central to the study aim for
inclusion in the review.

2.2.2 Stage 2 - Identifying Relevant Studies

A comprehensive set of key search terms and subject headings were devised (AMK,
PM, JM), and applied across all search avenues between November 2014 and October
2016 (Appendix D). Plans to limit to English to avoid translation time and cost was not
necessary, as foreign language citations were accompanied by an English translation.
Limits from the year 2000 to reflect the fact that complex CRMD was not in mainstream
practice until the mid-1990’s, also proved to be unnecessary as very few references
pre 2000 emerged. To ensure breadth of coverage, eight databases particular to
medicine, psychology, nursing and allied health publications, hand searching of various
journals noted to be associated with either cardiology or decision-making, reference
lists and authors, four grey literature databases and cardiac networks and
organisations were included allowing inclusion of a range of study designs (Table 2.1)
(Levac et al., 2010). The full Medline database search string can be found in Appendix
E!. Google and Google Scholar searches for ‘implantable cardioverter defibrillator
decision-making’ both revealed >17,000 hits, yet the first 100 titles were not specific to
patient decision-making. In view of the need to balance comprehensiveness within time
constraints (Daudt et al., 2013; Levac et al., 2010; Grant and Booth, 2009) both search
avenues were abandoned. Citation tracking back via bibliographies and forward to

papers citing studies were reviewed for relevance.

1 The other database search strings are available in the supplementary information.
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Table 2-1 Data Sources Searched, Number Of Hits And Papers Retrieved

Table 2.1 Data Sources Searched, Number Of Hits And Papers Retrieved From 25.11.14 to 3.10.16

Date

Database

Number Of Hits

Papers Retrieved

27" November 2014 Cinahl (EBSCO Host) 768 41
28" November 2014 Embase (Embase 1996 to 2014 Week 47) 1401 31
25" November 2014 Medline (MEDLINE(R) 1996 to November Week 2 2014) 305 45
3 October 2016 Medline (MEDLINE(R) (Limited to 2014 to 2016) 76 1
28" November 2014 PsyciInfo (PsycINFO 1806 to November Week 4 2014) 13 13
4" December 2014 Scopus (Health Sciences; Life Sciences; Social Sciences & Humanities) 190 13
28" November 2014 Web of Science (All Databases) 568 44
25" November 2014 Cochrane Library 76 2
25" November 2014 Cochrane Database of Systematic Reviews 0 0
4% December 2014 Journals  Searched Via Science Direct, Elsevier Search, Sage Publications | 3q 30

BMJ, Lancet, EHJ, EJCN, JCN, American Journal Cardiology, Journal Of American College

Of Cardiology (JACC), PACE, Circulation, Heart & Lung, Europace, Canadian Journal Of

Cardiology, Patient Education & Counselling, Medical Decision-making, Health Expectations
11" December Reference Lists Of Citations & Full Text Articles 13 13
11" December Author Search 3 3

h Grey Literature Databases - http://www.opengrey.eu/

15 - 17" December 2014 Proquest Dissertations, Conference Proceedings Citations Index, Conference Index 0 0
15" December Cardiac Networks & Organisations, Policies & Guidelines

BHF (0), NICE (1), DH NSF (1), DH NHS England (1), ESC (3), ACC/AHA (2) 8 8

Total = 3451 Total =244
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2.2.3 Stage 3 - Study Selection

Inclusion and exclusion criteria (Table 2.2) were collaboratively devised (AMK, PM, JM)
(Levac et al., 2010). An initial independent assessment of a small selection of studies
was undertaken (AMK & PM), to ensure agreement and discuss ambiguities or
uncertainties. The criteria was then applied to all bibliographic citations and abstracts
by AMK. In line with the principles of a scoping review, the inclusion criteria was
deliberately broad and not restricted by study design (Armstrong et al., 2011). Detailed
exclusion parameters were clearly set to ensure that patient decision-making related
to rhythm management devices remained the focal point of the review, as dictated by
the research question. To maintain the balance between ‘feasibility, breadth and
comprehensiveness’ p5 (Levac et al., 2010), refinement was made to the selection
criteria, in response to increasing exposure to and familiarity with the literature. For
example, ‘ventricular’ was included to avoid reference to other device therapy such as
atrial pacing and defibrillation and a large proportion of the literature was concerned
with clinical issues, post implant outcomes and physician decision-making
necessitating expansion of the exclusion criteria. The full text was requested if the
relevance of the study was unclear from the abstract, and for all studies included in the
scoping review.

The title and abstract of 3451 references; 3397 from data bases and 54 from journal,
author, reference list and organisation searches were retrieved, lending confidence to
the view that scoping the field had been as comprehensive as possible. Considerable
time was taken to search all titles for relevance against the inclusion criteria and 244
citations were retained and imported to Endnote v7 reference manager (Figure 2.1).
Following de-duplication, 173 citations were selected for further scrutiny against the
inclusion criteria by AMK and organised in to include (n=35), unsure (n=8) and exclude
(n=130) groups. The full text of included and unsure articles were requested and
reviewed. Alternative publications of the same dataset (n=5) were pooled and charted
once and 13 were excluded resulting in 25 studies for inclusion and 148 to exclude. An
independent review of the articles by PM revealed a 99% (147/148) agreement on the
excluded studies and 76% (19/25) on the inclusion group. Discussion of initial
disagreement resulted in 5 (21%) papers in the included group being excluded leaving
20 studies for the review. Moderation of any uncertainties by a third independent
reviewer (JM) was not required.
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Table 2-2 Inclusion And Exclusion Criteria Applied To Scoping Review

Table 2.2 Inclusion Criteria Applied To Scoping Review

Patients with serious life threatening cardiac illness who meet selection criteria for ICD for secondary or
primary prophylactic prevention of life threatening ventricular arrhythmia or CRT for heart failure and at risk
of life threatening arrhythmia

Age >16years to include adolescents
First time implant

iv. Decision theory development or validation related to cardiac device therapy

V. Individual and / or collective decision-making related to cardiac device therapy

Vi. Influential factors affecting acceptance or refusal of cardiac device therapy

Vii. Interventions e.g. decision aids to support decision-making related to cardiac device therapy

viii. Development and validation of decision-making outcome measures related to cardiac device therapy

ix. Any study design and applicable non research material - policy& guidance patient decision-making

Exclusion Criteria Applied To Scoping Review

i Macro and meso-level healthcare policy and resource allocation for cardiac device therapy

ii. Healthcare provider clinical decision-making including decision analysis, decision trees & physician (not
patient focused) decision aids i.e. decision to refer for / offer device to patient

iii. Physician decision regarding which device and therapy to offer e.g. CRT-P or CRT-D

iv. Physician adherence to AHA, ESC, NICE policy and guidelines

V. Retrospective analysis of physician selection and implantation based upon gender, age and race

Vi. Case studies of implantation for specific cardiac problems e.g. ARVD, Brugada, Long QT, HCM etc.

vii. Mortality outcomes specific to demographic characteristics e.g. age gender, race

viii. Audit of cost effectiveness of ICD

ix. Clinical effectiveness e.g. Comparison of mortality outcomes with alternative management strategies

X. Physician rating of the importance of patient preference in decision to offer ICD

Xi. Pre implant clinical assessment of need / indication e.g. Screening for potential SCA / SCD

xii. Pre implant wearable automatic external defibrillator

xiii. Comparison of endocardial, epicardial and subcutaneous (S-ICD) device placement; Bi versus tri ventricular
lead placement

Xiv. Defibrillation testing during implantation

XV. Pre implant predictive scoring of possible or optimal benefit

XVi. Postimplant physical, psychosocial, QOL outcomes such as anxiety, depressions, PTSD, and interventions such
as CBT

XVii. Post implant lifestyle restrictions e.g. work, driving, electromagnetic field, sport, athletes with ICD’s

xviii. Post implant technical follow up e.g. device interrogation, rhythm and therapy detection, assessment &
therapy (re) programming

XiX. Comparison of post implant device parameters; technical issues, problems, concerns e.g. multiple shock,
variable parameter settings etc.

XX. Post implant complications e.g. infection, lead displacement or fracture, rationale for removal

XXi. Post implant ablation or addition of adjunctive drug therapy

XXii. Post implant remote monitoring strategies

XXiii. Views on device re-use

XXiV. End of life care decisions regarding deactivation of device, CPR, DNR, advanced directives

XXV. Re-call and re-implantation issues

XXVi. Access and participation into research trials

XXVii. Treatment and care where issues of capacity were involved e.g. Critical care, unconscious / PVS & family /
HCP advocacy & decision-making re continued treatment e.g. ventilation; Psychiatric or mental health
treatment & care; Dementia; Parental decision-making on behalf of child

XXViii. Complimentary / alternative therapies

XXiX. Help and / or treatment seeking

XXX. Medication or treatment compliance & adherence
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Identification

Initial Total Hits = 3451
. 3397 from database search
e 54 from journal, author,
reference list etc. search

Group 1 - Include = 35
Group 2 — Unsure = 8

Screening

Group 3 - Exclude = 130

Initial citation review against inclusion / exclusion criteria by AMK limited
papers to 244 saved to endnote / pdf. De-duplication resulted in 173
papers selected for closer scrutiny of abstract or full text against inclusion
criteria by AMK and organised in to 3 groups. Main reasons for exclusion
included:

e Retrospective analysis of physician selection & utilisation based
upon gender, age, race, location or expert opinion
Physician knowledge / adherence to policy & guidelines
Clinical indication
Post implant clinical, physical and / or psychosocial outcomes
Screening for predictors of outcome
Differences in outcome based upon gender, age, race
Cost effectiveness
End of life & deactivation issues
e Not ICD/CRT implant specific
Policy and guidelines were not included but kept for reference
Full text of all included and unsure articles were requested

Group 1 - Include = 25
Group 2 — Exclude = 148

Secondary review of full text by AMK revealed:
Group 1 - 5 papers were alternative publication of the same study and so
removed. Further 8 studies were excluded
Group 2 — 3 papers were included and 5 excluded. Main reasons for
exclusion included:

e Hypothetical case scenario or not ICD patients

e Clinical statement, discussion or expert opinion papers regarding

indication, selection and informed consent
e Pre implant prediction of post implant outcomes

Group 1 — Include 20
Group 2 — Exclude = 153

Independent review by PM revealed 99% agreement on excluded group
2 and 76% agreement on included group 1.
Group 1 — 5 papers to be excluded:
e 1 was concerned with AF ICD rather than ventricular arrhythmia
e 2involved impact or evaluation of patient educational tools therefore
not directly linked to patient decision-making
e 1 sub study of another included study focused specifically on end of
life
e 1 PhD thesis was concerned with the patient journey from SCA to
ICD rather than focus upon the ICD decision

Included

15 Studies Included
e Integrative review — 1
e Non randomised - 6
¢ Qualitative — 8

Detailed reading of the selected papers resulted in 15 studies for final
inclusion
e Kantor et al (2012) provided quantitative analysis of qualitative data
collected in Gal et al (2011) therefore both were included for
analysis as 1 study
e 1 study of arrhythmia patients contemplating a range of treatment
options did not specify the precise number of ICD recipients -
excluded
e 1 reviewed clinical practice guidelines for ICD but did not include
ICD recipients in the study - excluded
e 1 RCT protocol — excluded

Adapted from: Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group. 2009. Preferred Reporting Items for
Systematic Reviews and Meta-Analyses: The PRISMA Statement (Moher et al., 2009)

Figure 2-1 Flow Diagram Of Study Selection Process
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Appendix F includes the full reference for the final 15 studies. Once detailed reading
commenced it became apparent that the number of included studies could be
condensed further. Kantor et al. (2012) represented a quantitative analysis of codes
and categories derived from the already included qualitative study by Gal et al. (2011).
They were therefore merged for the purpose of the scoping study. Langseth et al.
(2012) was not specific to ICD and CRT but included arrhythmia patients contemplating
various arrhythmia treatment options and as the researchers did not clarify precisely
how many were considering ICD, it was excluded. An RCT protocol for a study currently
underway was excluded and another study reviewed clinical practice guidelines for
ICD, but did not include ICD recipients requiring its exclusion. Matlock et al. (2012)
referred to a sub group study of an ongoing larger research initiative concerned with
development of a tool to measure the quality of decision-making around ICD’s. The
sub group study involved a survey comparison of opinion leaders and ICD patients
importance rating of fact and value items related to ICD decision-making. However, as
it was available as a conference abstract only, there was insufficient methodological
information to facilitate its inclusion in the review. The selection process including main
reasons for exclusion which resulted in 15 studies for final analysis is outlined in a flow
diagram (Figure 2.1). The original search terms were repeated at regular intervals
between 2016 and October 2019. No further literature matching the scoping review
inclusion criteria emerged.

2.2.4 Stage 4 - Charting The Data

The challenge of scoping reviews lies in the ability to present a large volume of data in
a meaningful way (Arksey and O'Malley, 2005). Arksey and O'Malley (2005) refer to
‘charting’ as opposed to ‘data extraction’ described as a technique for sorting,
organising and charting data in to key issues and themes to enable synthesis and
interpretation of qualitative data (Ritchie and Spencer, 1994). The ‘descriptive-
analytical’ method often used within the narrative tradition is recommended for
collection of standard information from each study. A detailed data chart collectively
devised on Excel (AMK, PM, JM) was divided by research tradition and organised
alphabetically by author (Appendix G). General study information extracted from the
primary studies included author, date, study location, publication and journal impact
factor derived from https://www.citefactor.org/page/Impact-Factor-2017-2018-j.html.
Specific study information including research design, aims, sample size and selection
criteria, data collection method and key findings were extracted. As with previous
stages, an iterative approach was adopted to allow constant updating of the data
charting form (Levac et al.,, 2010). AMK populated the data chart negating inter-
reviewer reliability issues and adding confidence to the consistency of the data chart
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with the research question and purpose (Daudt et al., 2013). Reflexivity and continual
reporting of uncertainties and rationale for changes were agreed at regular meetings
with PM and JM to maintain openness and transparency. For example, specific
information relating to intervention, outcome measure and theoretical frameworks only
applied to one or two studies and was therefore subsumed within aims or data
collection methods. The data chart provided a detailed overview of methods to assist
identification of commonalities, themes and gaps in the literature (Armstrong et al.,
2011).

2.3 Findings

2.3.1 Stage 5 - Collating, Summarising And Reporting The Results

A clear and consistent methodological approach to data analysis is an essential aspect
of rigour and transparency in the scoping review (Tricco et al., 2018; Daudt et al., 2013;
Levac et al., 2010; Arksey and O'Malley, 2005). Yet, in a methodological review of
scoping studies, Davis et al. (2009) described the methods of data analysis employed
as either ‘poorly formulated, poorly described or absent’ p.1393, suggesting this was
often the weakest element of scoping reviews. Arksey and O'Malley (2005) advocate
presenting a descriptive numerical summary of key characteristics of included studies
and acknowledge the need for some form of thematic analysis to present a narrative
account of the literature, however they offer very little by way of further explanation of
how this may be constructed. While several approaches to primary quantitative and
qualitative data analysis exist, few have been adapted for evidence synthesis and
those that are available tend to be specific to either quantitative or qualitative data
rather than both (Mays et al., 2005). Mays et al. (2005) described four approaches to
synthesis based upon data type. They were quantitative reliant upon statistical pooling
such as meta-analysis, Bayesian meta-analysis, qualitative such as meta-ethnography
and narrative approaches. The narrative approach is recommended when the review
guestion relies upon inclusion of different research designs, producing qualitative and
guantitative findings and non-research evidence which are not readily amenable to
meta-analysis or meta-ethnography (Mays et al., 2005). In this review, the numerical
data lacked sufficient homogeneity to warrant further statistical meta-analysis,
therefore study findings were subject to narrative scrutiny only.
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Table 2-3 Descriptive Analysis Of the Included Studies

Age - Mean or
Author & Design Sample Male Female Median : (SD) Primary | Secondary CRT Accept Decline Ethnicity Interval From MMAT
Size n (%) n (%) :Range ICD ICD Device Device Implant To Study
Qualitative Study Descriptive Analysis
Agard et al 2007 Mean 65 31 Mean 40 months 75%
Grounded Theory 31 25 (81%) 6 (19%) 44-79 - 31 - (100%) - ? (61% no shock) °
Carroll et al 2011 Mean 65 34 (27M : 10 (6M : (65% Retired; 64% Accept - 1 month 100%
Grounded Theory 44 33 (75%) 11 (25%) (12.5) 26-87 34 - - 7F) 4F) IHD) Decline up to 1 month
Gal et at 2011 (GT) Median 60’s 191 (100 White 71%, Mean 5.39 years 50%
(& Kantor et al 2012) 191 140 (73%) 51 (27%) 19-92 ? ? ? %) - AA & Hispanic (61% no shock) °
Lucas 2012 Mean 84 Caucasian 100% 1 Eo 16 years .
Phenomenology 8 6 (75%) 2 (25%) 71-93 3 (+ 3 Unknown) 2 8 (100%) - (Jewish 75%) (50% > 6 years) 50%
Matlock et al 2010 19 had a 3 patients did not have 009
Descriptive 22 HF 16 (73%) 6 (27%) Mean 69 12 (55%) 7 (32%) device - ? CRMD 100%
White (65%) Black (25%)
gl:;lgr?k gt al 2011 20 Pt . ; Mean 59 ; ; Native American (5%) 100%
ptive 11 Phys 12 (60%) | 8 (40%) 34-72 14 - - 14 (70%) 6 (30%) Hispanic/l ating (5%) ?
Ottenberg et al 2014 Med 65 12 ﬁl d 13 White 100% 100%
Descriptive 13 11 (85%) | 2 (15%) 44 -88 Offered - Offere - (100%) (10 77% Married) Not applicable 00%
Yuhas et al 2012 Mean 69+3yrs 12 (48%) 13 (52%) 100%
Grounded Theory 25 18 (72%) 7 (28%) 35-94 12 (48%) - - 4F : 8M 3F:10M White 100% Pre Implant °
Quantitative Study Descriptive Analysis
Chinese (71%), Malay

Chan et al 2016 Mean 61.2 240 240 (16%), Indian (11%), Other . 75%
Retrospective Cohort 240 202 (84%) 38 (16%) 9.7) Offered - - - (100%) (29%) Not applicable
Groarke et al 2012 Median 64 75 Med 36 months 100%
Retrospective Cohort 75 62 (83%) 13 (17%) (9.4) 29-82 69 (92%) 6 (8%) (100%) - ? (SD 1.9) 1-9 years °
Hauptman et al 2013 41 Pt ;Oof:i%"fr)eh: gfpg?:lf: 50%
Retrospective Cohort 11 Phys 20 (49%) 21 (51%) Mean 61.4 (14.7) 12 (29%) 29 (71%) recall. generator change ? 1to 11 years °
Hazelton et al 2014 Mean 54.86 (9.4) ? Al Mixed Race 75%
Prospective Cohort 103 67 (65%) 36 (35%) 19-90 Primary - - - - (53.3% Married) Pre Implant °
Hickman et al 2010 & Mean 65.64 13 (12%) 109 Caucasian 79 (72%) Mean 18 months (SD 75%
2012 Retrospective 109 83 (76%) 26 (24%) (13.58) 92 (88%) (4 Unknown) - (100%) - Non Caucasian 30 (28%) 0.75) °
Singh et al 2012 Mean 62 i?xﬁ:i?fgg’;%)
Retrospective Cohort 50 ? ? +11 yrs 29 - - 29 (58%) 21 (42%) Asian 5 (10%) ? B
Lewis et al 2014
Integrative Review - - - - - - - - - - - -
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2.3.2 Descriptive Overview Of Methodological Approaches

Of the 3451 citations retrieved, 15 studies fulfilled the conditions for inclusion. Table
2.3 presents a condensed numerical analysis of the extent, nature and distribution of
the research. Eight qualitative studies (3 descriptive, 4 grounded theory and 1
phenomenological approach), six non randomised cohort trials (5 retrospective, 1
prospective) and an integrative review were published between 2007 and 2016. All
studies were conducted in North America (USA or Canada) with the exception of Agard
et al. (2007) (Sweden), Groarke et al. (2012) (Ireland) and Chan et al. (2016)
(Singapore).

Sample sizes were small ranging from eight (Lucas, 2012) to 240 (Chan et al., 2016)
patients post CRMD recommendation. The quantitative studies used random selection
(Groarke et al., 2012; Singh, N. et al., 2012) or convenience sampling and qualitative
studies describe purposive sampling. Several studies recruited from either local or
national registers or more than one implant centre (Hazelton et al., 2014; Hauptman et
al., 2013; Yuhas et al., 2012; Groarke et al., 2012; Carroll et al., 2011; Gal etal., 2011;)
enhancing heterogeneity of the patient group. However, sampling bias on the basis of
willingness or not to participate particularly with respect to decliners was acknowledged
by Ottenberg et al. (2014) and Yuhas et al (2012). A ratio of 2-4 men to 1 woman were
represented with the exception of 1:1 in Hauptman et al. (2013). Mean age ranged from
54.86 to 69 years with the exception of Lucas (2012) who targeted older adults (mean
84 years). Six studies (Chan et al., 2016; Hazelton et al., 2014; Singh, N. et al., 2012;
Matlock et al., 2011; Gal et al., 2011; Hickman et al., 2010 and 2012) included mixed
race participants though the majority were Caucasian and other demographic
information such as marital status, and educational level was scarcely reported.

One study (n=31) focused upon secondary ICD (Agard et al., 2007), seven (n=495) on
primary ICD (Chan et al., 2016; Ottenberg et al., 2014; Hazelton et al., 2014; Singh, N.
et al., 2012; Yuhas et al., 2012; Carroll et al., 2011; Matlock et al., 2011) and five
(Hauptman et al., 2013; Groarke et al., 2012; Lucas, 2012; Hickman, 2010; Matlock et
al., 2010) included both ICD indications. Five studies included ICD and CRT (Ottenberg
et al., 2014; Hauptman et al., 2013; Groarke et al., 2012; Lucas, 2012; Matlock et al.,
2010) and it was not clear which indication or device type Gal (Gal et al., 2011) referred
to. Four studies (Singh, N. et al., 2012; Yuhas et al., 2012; Carroll et al., 2011; Matlock
et al.,, 2011) compared patients who accepted and declined devices, six (Groarke et
al., 2012; Lucas, 2012; Gal et al., 2011; Hickman, 2010; Matlock et al., 2010; Agard et
al., 2007) studied acceptors only and two (Chan et al., 2016; Ottenberg et al., 2014)
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focused upon those who refused CRMD’s. Matlock et al., (2011) also interviewed
physicians and Lucas (2012) explored the lived experience of older adults decision to
accept device therapy.

With the exception of one study (Hickman Jr et al., 2012; Hickman, 2010) non-standard,
researcher designed instruments with unconfirmed validity and reliability, were
employed to explore decision styles, influencing factors, patient knowledge, decisional
control preference, satisfaction and regret. Groarke et al. (2012) make the
guestionnaire available however it was not clear whether patients selected from a pre-
defined list of ICD functions and complications or whether they had to volunteer from
memory which may have affected recall of information. Hickman et al. (2010 and 2012)
used various standardised, pre-validated scales e.g. Miller Behavioural Style Scale
(MBSS), Decisional Control Preferences (DCP) Scale, Medical Outcomes Survey
(MOS-SF), Profile Of Mood State (POMS) and Decisional Regret Scale (DRS).
Hickman et al (2010 and 2012) aimed to assess the validity of the DRS, but they do
not include analysis of decision regret among decliners or consider indication or device

type.

A range of data collection methods including telephone interview (Groarke et al., 2012;
Yuhas et al., 2012; Gal et al., 2011; Hickman et al., 2010 and 2012), focus group
interview (Ottenberg et al., 2014; Hauptman et al., 2013) or individual face to face (all
others) were employed. In-depth semi structured interviews making greater use of
open ended questions and probes were described in the qualitative studies. Yuhas et
al. (2012), Carroll et al. (2011) and Matlock et al. (2011) provide more detail on their
interview schedules to aid replication. Carroll et al. (2011) describe revision of their
interview schedule three times during the study in response to data familiarisation and
in line with the principles of grounded theory. Gal et al. (2011) describe using open
ended questions however examples of topic areas given suggest a more structured
approach than expected. The potential impact of telephone rather than face to face and
different interviewers upon participant responses was acknowledged by Gal et al.
(2011). Hauptman et al. (2013) video recorded patient-physician interactions however
reliance upon a structured data abstraction tool developed by the researchers may
have minimised the potential to capture all verbal and non-verbal information. They do
acknowledge the potential Hawthorne effect arising from observation, though do not
make reference to the limitations associated with use of simulated patients and
hypothetical situations. Singh, N. et al., (2012) used a standardised interview and rating
scale though further details are unavailable.
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With the exception of two prospective studies (Hazelton et al., 2014; Yuhas et al.,
2012), retrospective data collection occurred between one and sixteen years post
implant (except Carroll et al 2011). Where there is delayed follow-up, the validity of the
findings could be questioned as recall of the detail surrounding the decision-making
experience may have been affected. For example, Hauptman et al. (2013) does not
state how long post implant but notes that 20 patients (49%) had experienced two or
more device related procedures such as upgrade, revision or generator replacement.

Data saturation was said to be reached by some (Yuhas et al., 2012), whereas Agard
et al. (2007) restricted transcription to thirteen interviews which may have limited full
immersion, saturation and therefore potential loss of key elements. Matlock et al.
(2011) failed to reach data saturation among decliners due to small sample size. The
qualitative studies provide detail and direct participant quotes to demonstrate and
support determination of codes, categories and themes. Some refer to the gender, age
and device type of participants though not all and sample sizes limited the opportunity
to make any further inferences on potential impact of demographic differences or
guantitative comparison between ICD acceptors and decliners.

Unlike the systematic review concerned with the collation of high level evidence,
through comparison, analysis and synthesis of the quality and relative value of a limited
selection of evidence, this review aimed to determine the breadth of what is known
about ICD decision-making, with more cursory reference to the rigour and quality of the
research. As there is a lack of consensus and guidance on quality criteria applicable to
studies across different methodologies, appraisal of the methodological quality was
undertaken to provide a sense of the overall merit of the evidence presented, rather
than as a means to exclude studies from the review (Mays et al., 2005). The diversity
of research designs adopted to study ICD patient decision-making and issues of
instrument validity and reliability presented challenges in terms of the choice of critical
appraisal tool. The UK Centre for Review and Dissemination (CRD) (Centre for
Reviews and Dissemination, 2009) advocate structured criteria against which the
quality assessment of studies can be measured and recognise a range of well used
guantitative critical appraisal methods, though acknowledge the wide variation in tools
available for the evaluation of qualitative and mixed methods approaches. A review of
44 critical appraisal tools found that 33 (75%) measured content validity, but only seven
(15.9%) considered concurrent and / or construct validity and ten (22.7%) reliability,
leading the authors to conclude that the design, development and testing of many tools
failed to adhere to basic research techniques, leading to a general lack of rigor (Crowe,
M. and Sheppard, 2011).
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One such recently developed tool, the Mixed Methods Appraisal Tool (MMAT)? (Pluye
et al., 2009), was selected for its ease of application, simplicity and capacity to allow
independent evaluation of quantitative and qualitative studies, based upon four criteria
specific to their research design, and a combination of the appropriate components of
both for mixed method studies. Each of the criteria attracts 1 point (25%) up to a
maximum of 4 (100%) and mixed methods scores cannot be greater than the score
allocated to the weakest element. Pilot testing reported an intra-class correlation of
0.80 supporting its use as a valid method of analysis across research designs (Crowe,
M. and Sheppard, 2011; Pluye et al., 2009). Pace et al. (2012) subsequently reported
substantial reliability between reviewers for the overall quality scoring of appraised
studies, recommending its use for further testing and development for systematic
mixed studies reviews. It was established as a practical, effective and easy tool for
quality assessment of a mixed methods review by Lewis et al. (2014a) and Dahan-Oliel
et al. (2012) though neither provided further analysis of the validity or reliability of the
tool.

Quality assessment was calculated for each study in the review. Appendix H provides
a detailed appraisal of the strengths and weaknesses of the scoping review studies.
Overall, the level of reporting was variable but sufficient to enable quality assessment
for all except one conference abstract (Singh, N. et al., 2012), providing limited
methods information and the integrative review (Lewis et al., 2014a), which included
an independent, comparative MMAT assessment. Of thirteen appraised studies, six
scored 100%, four scored 75% and three 50% (Table 2.3).

2.3.3 Qualitative Thematic Analysis

Thematic analysis, commonly adopted within the traditional narrative review to enable
basic synthesis of findings across studies was selected. It allows clear identification
and merging of recurrent commonalities and development of themes arising from the
literature, without total loss of integrity of the original data (Hsieh and Shannon, 2005;
Mays et al., 2005). It is valued and appropriate when the review question dictates the
inclusion of a wide range of research designs producing quantitative and qualitative
findings (Snilstveit et al., 2012; Fereday and Muir-Cochrane, 2006). Although it offers
flexibility and inclusiveness it has been criticised for being less systematic and explicit
(Dixon-Woods et al., 2004). In contrast, narrative synthesis increasingly evident in the
literature, moves beyond the simplicity of the traditional narrative review in attempting

2 The Mixed Methods Appraisal Tool (MMAT) is available in the supplementary information.
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to synthesise findings in an effort to generate new knowledge, insights or theory in a
more systematic, transparent and therefore replicable manner (Popay et al., 2006;
Mays et al., 2005). It seeks to interrogate patterns arising from the literature in order
explore relationships within and across the included studies (Popay et al., 2006). The
intention of this scoping review was to reveal the breadth of what is and is not known
about patient decision-making rather than make inferences about who, how, why, when
and where, therefore an abridged narrative synthesis was undertaken.

The selected papers were scrutinised for similarities and differences by data mapping,
coding and comparison of consistently used words, phrases, concepts and ideas. The
study aims revealed two overarching areas of interest related to the process of
decision-making and device knowledge acquisition and recall. These were defined as
Cluster 1 and 2, in order to differentiate them from the term ‘themes’ later referred to in
the Chapter 5 Strand 2 framework analysis. Further scrutiny of the study findings
established six ‘sub-themes’ within each cluster. The clusters and sub themes were
summarised and organised in to table 2.4.
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Table 2-4 Emergent Sub Themes Established Within The Clusters

Table 2.4 Emergent Sub Themes Established Within The Clusters

Cluster And Sub Themes

Researcher

Study Aims And Findings

1 The Process Of Decision-making

1.1 Approaches To Decision-making

1.2 Factors Influencing The Decision

Style

1.3 Accepting Or Refusing Device
Therapy

1.4 Decisional Outcomes

Agard et al. (2007)

Grounded Theory

Carroll et al. (2011)
Grounded Theory

Chan et al. (2016)
Non Randomised
Descriptive

Explored patients with heart failure and previous life threatening arrhythmia experience and perception of role in secondary ICD
decision-making.

1 way Dr to Patient communication. Facing a matter of fact - patients heeded recommendation of need for ICD. ‘An offer you cannot
refuse’. Patients accepted physician recommendation for ICD as having no real choice if they valued longevity. Patients view themselves
as laymen unable to have opinion of complex medical decision. Many desire to live longer so willing to accept technology despite poor
prognosis, risks or inconvenience. Trust Dr judgement so accept recommendation.

Negative experiences with ICD but did not regret implant decision because device increased chance of staying alive.

Explored the decision-making process for patients who accepted and declined primary ICD

DM triggered when assimilated risk of SCD. Physician recommendation & new awareness of SCD risk motivated acceptance.
Pts occupy position somewhere along continuum between ‘active & engaged’ -‘passive & indifferent’ decision-making.
Approach adopted largely influenced by 1) trust; 2) social influences;3) patient's health state. Main goal was to prolong life.
Degree of activity or passivity in DM did not influence likelihood to accept / refuse ICD

Explored perception of primary ICD to understand barriers to acceptance for patients who accepted and declined primary ICD.

Major themes: 1) Personal risk; 2) Strength of recommendation; 3) Concerns over recall, malfunction, and surgical risk; 4) Feelings
regarding invasive life-prolonging interventions played important role in ICD referral refusal. No significant demographic or clinical
difference between participants & non participants and between acceptors and decliners

Explored demographic and social factors that influenced patients decision to decline

98% relied upon physician information only. 2% sought additional information from internet and publications

Most (61%) believed they were most important person influencing decision, 15% felt that Dr played most important role.

All refused because: cost (27%), invasive nature of procedure (24%), fear of complications (11%) advancing age (9%).

Traditional factors associated with acceptance of more aggressive treatment i.e. younger, disease duration, educational attainment,
salary were not evident.

Strength of physician recommendation did influence decision i.e. weak recommendation associated with refusal. Chan conclude this
may have been associated with passivity in information gathering.

65% did not regret decision, remaining unwilling to accept, 35% might agree to ICD in the future. Those most likely to reconsider were
employed (possible financial reasons), feared SCD the most and acknowledged ICD preventative role
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Table 2.4 Emergent Sub Themes Established Within The Clusters

Cluster And Sub Themes

Researcher

Study Aims And Findings

1 The Process Of Decision-making

1.1 Approaches To Decision-making

1.2 Factors Influencing The Decision

Style

1.3 Accepting Or Refusing Device
Therapy

1.4 Decisional Outcomes

Matlock, DD. et al. (2010)
Descriptive

Matlock, DD. et al. (2011)
Descriptive

Ottenberg, A. et al
(2014) Descriptive

Singh, N. et al. (2012a)
Non Randomised
Descriptive

Yuhas et al. (2012)
Grounded Theory

Explored patients with heart failure perceptions of difficult decisions and factors that influenced treatment decision-making (most had
ICD or CRT).

Described two distinct approaches to DM - 1) ‘Active’ associated with difficult decisions; participants considered & weighed up concerns
related to side effects, family and overall QOL; required time to reflect & wanted second opinion. 2) ‘Passive’ did not identify difficult
decision, described influencing factors as trust in God, physician and power of physician. Some passive DM believed all medical
therapies helpful; others disengaged from medical care altogether.

Explored patient and physician perception of decision-making for patients who accepted and declined primary ICD (includes refusal of
secondary ICD).

Patients who chose ICD - 3 themes 1) Desire to avoid death; 2) Need to follow physicians advice; 3) Discovery of risks post implant.
Many accepted ICD on physicians advice without questioning benefit and risks.

Patients who refused ICD - 1) Considered ICD to be unnecessary or believed risk of SCD did not apply to them 2) Perception that burden
outweighed benefit. Physicians describe 2 main approaches - beneficent paternalistic and patient centred, shared approach.

Quality of life more important than quantity. Religious belief and cultural values did not play major role in DM. Good access to health
care resources & physicians. Women less likely to be married. Only 2 (7%) ICD patients would not accept ICD again; 18 no ICD (86%) pts
would later reconsider implant.

Explored reasons why patients declined primary cardiac device therapy.

Major themes 1) ‘Don’t mess with a good thing’; 2) ‘My health is good enough’; 3) ‘Making independent decisions’; 4) ‘It’s your job, but
it’s my choice’. Decliners described as collecting information from Dr and others to make informed decision & needed time to analyse
and reflect - thus active DM. Patients who declined considered physician recommendation of need for device to be less influential than
the way they felt. Patients considered DM to be a process not one off episode therefore some would re deliberate in future.
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Table 2.4 Emergent Sub Themes Established Within The Clusters

Cluster And Sub Themes

Researcher

Study Aims And Findings

2 Device knowledge acquisition and

recall

2.1 Insight Into Condition, Device

Role And Function

2.2 Physician Communication And

Information Received

Agard et al. (2007)
Grounded Theory

Carroll et al. (2011)
Grounded Theory

Chan et al. (2016)
Non Randomised
Descriptive

Groarke et al. (2012)
Non Randomised
Descriptive

Minimal criticism of lack of information or passive role played in DM. Participants agreed all they needed to know was they were high
risk of life threatening arrhythmia to give consent. Did not recall discussion of alternative options; estimate of risk of potential fatal
arrhythmia or expected time of survival with HF. Patients appeared not to need more information when related to life & death decisions
and where no alternative option appeared to exist. Patients believed they had sufficient information to consent. They credited the
device with saving their life despite not receiving shock therapy, believed it prevented further cardiac events or relieved symptoms.

General lack of understanding of ICD role & function related to condition & symptoms. Participants did not recall receiving information
related to alternatives to ICD therapy.

Retrospective study to explore knowledge and influencing factors in decision to decline primary ICD.

Perceived consequence of heart failure said to be stroke (42%), SCD (28%), Ml (17%), don’t know (14%). 68% believed medication
could prevent SCD, 16% believed exercise and diet could prevent SCD. Only 8% understood SCD preventative role.

When asked about ICD function 52% correctly answered SCD prevention, 48% were not aware of SCD preventative role.

Most feared consequence of heart failure was being bed bound (37%), breathlessness (30%), SCD (17%), chest pain (8%), don’t know
(8%). All believed ICD would restrict life style including inability to do heavy lifting (30%), problems with electrical devices (17%), flying
(10%), swimming (12%), sexual activity (5%)

Chan conclude that limited consultation time, language barriers, deep seated beliefs that contradict physician advise could explain
lack of understanding.

Retrospective cohort study to explore the knowledge, understanding and view of patients with (primary/secondary) ICD or CRT device.
83% (62 of 75) claimed to understand reason for ICD implant. Sub group - no patient suggested arrhythmia termination; inferred
arrhythmia related reason; heart failure; various reasons including reducing risk of ‘heart attack’; unable to state reason other than
physician recommendation. Excluding CRT patients recipients incorrectly believed device would improve cardiac function, breathing,
exercise capacity, reduce risk of heart attack or stopping breathing. Shock recipients poorly prepared for shock therapy. 79% claimed
to have sufficient information to consent. Patients who experienced device-related complication felt inadequately forewarned of
complications. Despite pre implantation education, patient comprehension of risks & benefits of ICD therapy is poor and expectations
of ICD therapy may be inappropriate.
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Table 2.4 Emergent Sub Themes Established Within The Clusters

Cluster And Sub Themes

Researcher

Study Aims And Findings

2 Device knowledge acquisition and

recall

2.1 Insight Into Condition, Device

Role And Function

2.2 Physician Communication And

Information Received

Hauptman et al. (2013)
Non Randomised
Descriptive

Hazelton et al. (2014)
Non Randomised
Descriptive

Lewis et al.
Review

(2014a)
Lucas (2012)
Phenomenological

Matlock, DD. et al. (2011)
Descriptive

Retrospective study to explore patient knowledge and physician communication of information during decision-making for cardiac
device therapy (precise indication and device type unclear).

Mean (SD) estimated number of patients out of 100 who would be saved by the ICD was 87.9 (20.1). Mean (SD) rating of preparedness
for 39 patients was 5.7 (3.2) out of 10 at the time of the implant procedure and during the patient focus group meeting. Did not recall
discussion of peri-procedural risk or post implant complications. Limited discussions on QOL issues which focused upon fact that ICD
would have no lifestyle effect. QOL measures not used pre or post implant. Pre implant mention of anxiety or depression infrequent.
Gained knowledge of benefits and risks post implant. SP interviews focused medical history & procedure-related processes in context
of medical benefit of ICD. Patients largely uniformed and overly optimistic about future expectations with ICD. Patient group
consistently note inadequacy of information received pre implant and inattention paid to psychosocial issues post implant

Prospective study to develop and test a measure (ICD-DAS) of patient evaluated ICD pros and cons and its impact upon patient decision-
making for a primary ICD or CRT (precise indication and device type unclear).

Two-factor measure for ICD decision-making established with two subscales: ICD Pros and ICD Cons. ICD — DAS provides empirically
tested & clinically useful pros & cons scale to help patient decision-making.

Pt's with ICD misunderstood functionality or over-estimated benefit. Recommend physicians better support patients by 1) verifying
understanding; 2) eliciting preferences; 3) promoting shared decision-making

Limited information about device role, function & what they may expect. Some felt information was beyond their comprehension and
most failed to seek additional information.

Recipients reported not knowing about side effects until after device implant or when they experienced side effects. Physician
communication with ICD patients — 3 themes 1.Considerable variation existed in approach to patient centeredness and communication;
2. Physicians influenced by benefits presented in published guidelines; 3. Discussion revealed clear hierarchy in which physicians
emphasised benefits but emphasis of risks varied greatly. Physician adherence to guidelines appeared to inhibit SDM.
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Table 2.4 Emergent Sub Themes Established Within The Clusters

Cluster And Sub Themes

Researcher

Study Aims And Findings

2 Device knowledge acquisition and

recall

2.1 Insight Into Condition, Device

Role And Function

2.2 Physician Communication And

Information Received

Ottenberg, A. et al
(2014)
Descriptive

Singh, N. et al. (2012a)
Non Randomised
Descriptive

Yuhas et al
Grounded Theory

(2012)

‘Gaps in learning’ —identified gaps in knowledge, participants keen to have all information. Physicians perspectives refers to agreement
between patients view of refusal and what physicians had documented in medical notes as reason for non-implant. Physicians unaware
that patients lacked knowledge of purpose & function of ICD.

Prospective study to explore knowledge and influencing factors in decision to accept or decline primary ICD (precise indication and
device type unclear).

ICD pts and no ICD pts understanding of HF was poor. No ICD pts had less understanding of ICD purpose, were less likely to have been
given written ICD information, less likely to recall recent discussion on ICD's. Underutilization of primary ICD's may be related to limited
communication & poor understanding of HF, sudden death & devices.

Inaccurate perceptions of ICD-related risks and lifestyle limitations. Acceptors and decliners had reasonably good understanding of
purpose & function of ICD
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2.3.4 Cluster 1: The Process Of Decision-making

Acknowledgement of ‘ICD candidacy’ and an appreciation of the risk of SCD evoked
feelings of fear and uncertainty of benefits and risks presenting a powerful motivator to
initiate the process of decision-making (Carroll et al., 2011; Gal et al., 2011; Agard et
al., 2007). Of 75 cardiac device recipients, 26 (35%) reported feeling frightened when
informed of the requirement for CRMD (Groarke et al., 2012). The initial response to
the news provoked very different levels of patient engagement with decision-making.

Sub Theme 1.1 Approaches To Decision-making

The literature identified a combination of approaches reflecting the interplay between
individual and collective decision-making. Physician recommendation for CRMD
initiated a passive, indifferent approach for 10 (45%) patients with heart failure (Matlock
et al.,, 2010) and 35 (47%) ICD recipients (Groarke et al., 2012). Passive decision-
makers accepted the decision quickly, sought little additional information or time to
deliberate due to fear or disinterest akin to non-systematic heuristic information
processing. They described one way physician-patient communication and devolved
decision-making to expert medical opinion and or family and significant others
(Hauptman et al., 2013; Groarke et al., 2012; Carroll et al., 2011; Gal et al., 2011; Al-
Khatib et al., 2011; Agard et al., 2007). Chan et al. (2016) reported that 235 (98%)
relied solely upon expert opinion for information. Whereas, Matlock et al. (2010)
revealed an almost 50:50 split between passive and active decision makers and
Groarke et al. (2012) reported a group of 21 (28%) participants who described joint
decision-making between the physician and themselves (Table 2.5).

Twelve (55%) participants in Matlock’s study (2010) and 19 (25%) (Groarke et al.,
2012) who adopted an active approach, appeared to invest time to systematically seek
further information and second opinions from a range of sources, take time to fully
comprehend the function, the balance of benefit and risk and develop trust in the device
to reach a decision (Ottenberg et al., 2014; Carroll et al., 2011; Gal et al., 2011; Al-
Khatib et al., 2011; Agard et al., 2007). Participants who declined an ICD described
making ‘independent decisions’ after careful deliberation of the benefit and burden
though also acknowledged the experience of others as a potential influence (Ottenberg
et al., 2014; Al-Khatib et al., 2011).
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Table 2-5 Level Of Involvement In Decision-making

ICD Matlock et al. ICD Groarke et al. (2012)
(2010)
Desired Involvement | Actual Involvement
Traditional passive (10) 45% (40) 53% (35) 47%
paternalistic model
Shared decision- (21) 28%
making (SDM)
Active informed (12) 55% (35) 47% (19) 25%
(patient) model
Total (22) 100% (75) 100%

Rather than distinct approaches, Carroll et al. (2011) described participants as
occupying a position somewhere along a continuum between ‘passive, indifferent’ and
‘active, engaged’ decision-making. Some recipients desired active involvement in
knowledge and information exchange but relinquished responsibility for the final
decision to the physician (Agard et al., 2007). Thus, information transfer appeared to
be the crucial element of, and synonymous with, involvement in decision-making rather
than deliberation, choice and implementation of the final decision (Carroll et al., 2011).
However, the extent to which some ICD patients were sufficiently informed to consent
was questioned (Hauptman et al., 2013; Carroll et al., 2011). Others made
‘independent decisions based upon their preferences while acknowledging guidance
by physician recommendation or the experience of others as a potential influence
(Ottenberg et al., 2014; Matlock et al., 2011; Carroll et al., 2011).

Groarke et al. (2012) was the only study to consider the relationship between levels of
desired and actual involvement. 40 (53%) patients desired passive involvement and 35
(47%) patients reported that the decision had been made by the physician. 35 (47%)
preferred an active role but only 19 (25%) reported making independent choices and
21 (28%) believed it had been a joint decision though further analysis of the exact
nature and extent of different interactions was not expanded upon.

Sub Theme 1.2 Factors Influencing The Decision Style

Individual characteristics and the degree of importance assigned to various situational
factors appeared to influence the level of engagement in decision-making. Older adults
contemplating device therapy were more inclined to passivity (Hauptman et al. 2013;
Lucas, 2012). ‘Trust and faith in their physician’ ‘wish to live’ ‘acceptance, ease of
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decision’ ‘limited information and involvement’ ‘lack of an option’ were described and
involvement of family members in decision-making was an exception which was
outweighed by physician advise (Lucas, 2012). In contrast, Hauptman et al. (2013)
suggested that older participants were more likely to defer the decision to family
members. Despite little mention of potential gender differences, Kantor et al. (2012)
found that women were 2.7 times more likely to actively confirm their ICD decision to
others than men. They were more likely to report ‘no agency’, emotional reasons and
deem the physician to be a detailed information giver rather than authority figure as
factors affecting decision-making than men.

Fear, uncertainty and perceived difficulty of the decision associated with physician
recommendation for primary devices precipitated a passive approach (Ottenberg et al.,
2014; Hauptman et al., 2013; Groarke et al., 2012; Lucas, 2012; Carroll et al., 2011,
Gal et al., 2011; Al-Khatib et al., 2011). Passive decision makers did not identify a
difficult decision (Ottenberg et al., 2014; Al-Khatib et al., 2011), or found it easy to make
based upon ‘facing a matter of fact’ (Lucas, 2012; Agard et al., 2007) and ‘accepting
the device was necessary’ (Lucas, 2012). A pervading sense of ‘no choice’ emanated
from secondary ICD recipients perceived to have adopted a passive approach,
accepting it as an ‘offer you cannot refuse’ and describing themselves as laymen
unable to have an opinion on such complex medical decisions (Lucas, 2012; Gal et al.,
2011; Agard et al., 2007). Agard et al. (2007) concluded that some secondary device
recipients did not require further information when related to life and death decisions
for which they perceived no alternative option, and the desire to live longer prompted
acceptance of technology despite prognosis, risks or inconveniences. Alternatively, a
perception that the decision was difficult to make presented a powerful motivator to
actively engage in decision-making for others (Matlock et al., 2010).

Current health state, in particular the perceived severity of the event or symptom
experience prompted some to passively accept advice quickly without further
consideration of net benefits and risks (Lucas, 2012; Carroll et al., 2011; Gal et al.,
2011; Matlock et al., 2010; Agard et al., 2007). Yet insufficient perception of severity of
illness, symptomatology and minimised belief in potential risk of SCD and device
necessity in those recommended for primary devices was also associated with passive
indifference (Yuhas et al. 2012; Carroll et al. 2011; Matlock et al. 2011). In contrast, an
initial doubt of necessity for a secondary device inspired active engagement for three
recipients (Agard et al., 2007). Conversely, an increasing appreciation of SCD risk,
physician recommendation and ICD candidacy was associated with active engagement
for others (Yuhas et al., 2012; Carroll et al., 2011). High levels of confidence and trust
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in physician expertise and recommendation was frequently associated with passive
acceptance of advice without further questioning of benefit and risk (Groarke et al.,
2012; Lucas, 2012; Yuhas et al., 2012; Carroll et al., 2011; Gal et al., 2011; Matlock et
al., 2011; Al-Khatib et al., 2011; Agard et al., 2007). A lack of trust in the physician
prompted passive reliance upon well informed family and significant others to support
or make the decision (Ottenberg et al., 2014; Yuhas et al., 2012; Carroll et al., 2011,
Gal et al., 2011) or they actively declined treatment. Passive decision makers were
more likely to defer responsibility entirely to the family and significant others, whereas
active decision makers tended to confirm their decision with their family (Carroll et al.,
2011; Gal et al., 2011; Al-Khatib et al., 2011).

Constraints on available time for information gathering, assimilation and deliberation
experienced by some contemplating a secondary ICD may explain forced adoption of
a passive style. Hospitalised patients reported brief discussion and little perceived time
to absorb, assimilate and understand the implications of treatment (Hauptman et al.,
2013; Gal et al., 2011; Agard et al., 2007). Gal et al. (2011) described the event for
some as so severe or time limited that it negated the patients potential for agency in
decision-making, though it wasn’t clear whether this applied to secondary or primary
ICD. Time to deliberate was more readily available for recipients contemplating primary
preventative ICD (Ottenberg et al., 2014; Carroll et al., 2011; Al-Khatib et al., 2011)
however it is unclear whether this enabled greater engagement in decision-making.

Matlock et al. (2010) described a highly complex set of influencing factors which are
magnified among heart failure patients, such as diminished cognitive function, low
health literacy and depression which may influence a more passive approach, though
links to age were not specified. The level of involvement with decision-making could be
related to coping mechanisms (problem focused or avoidant coping), with an
association between passive decision-making and passivity in coping with illness
(Allman et al., 2009). This was only briefly alluded to by Matlock et al. (2010), who
recommend further research to assess control preferences and measure potential

predictors of decision style such as coping styles and demographic information.

Sub Theme 1.3 Accepting Or Refusing Device Therapy

Factors that appeared to influence decision style and were cited as reasons to accept
or decline device implantation are summarised in Table 2.6.
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Table 2-6 Factors Affecting Acceptance

Or Refusal Of Device Therapy

Acceptance

Refusal

Current health status considered to be poor.
Perceived severity of the condition or
undesirable symptoms were a persuasive factor
to accept the device in the mistaken belief that
it would alleviate symptoms

(Lucas, 2012; Gal et al., 2011; Carroll, S. et al., 2011,
Matlock, DD. et al., 2011b; Agard et al., 2007)

Focus upon current health status considered to
be satisfactory rather than the health trajectory
‘if it's not broken don't fix it’ and ‘don’t mess
with a good thing’, ‘my health is good enough’

(Ottenberg et al., 2014; Yuhas et al., 2012; Lucas, 2012;
Gal et al., 2011; Carroll, S. et al., 2011; Matlock, DD. et
al., 2011b; Agard et al., 2007)

Strong belief in medically indicated need for
CRMD

(Lucas, 2012; Gal et al., 2011; Carroll, S. et al., 2011,
Matlock, DD. et al., 2011b; Agard et al., 2007)

Primary prevention candidates denied
personal risk of SCD and deemed the ICD
unnecessary

(Ottenberg et al., 2014; Yuhas et al., 2012; Al-Khatib et al.,
2011; Carroll et al., 2011)

Strength of trust in and desire to heed physician
recommendation

(Groarke et al., 2012; Lucas, 2012; Yuhas et al., 2012;
Carroll et al., 2011; Gal et al., 2011; Al-Khatib et al., 2011,
Agard et al., 2007)

Perceived the strength of recommendation to
be weak

(Groarke et al., 2012; Lucas, 2012; Yuhas et al., 2012;
Carroll et al., 2011; Gal et al., 2011; Al-Khatib et al., 2011;
Agard et al., 2007)

Desire for life prolongation, avoid death

(Lucas, 2012; Gal et al., 2011; Carroll, S. et al., 2011,
Matlock, DD. et al., 2011b; Agard et al., 2007)

Value quality of life over quantity

(Ottenberg et al., 2014; Carroll et al., 2011)

Gender not thought to affect acceptance or
refusal but women 2.9 times more likely than
men to state ‘afraid to die’ (p=0.003) and given
as main reason to accept ICD. 2.4 times more
likely to state ‘no choice’ (p=0.01) though 2.3
times less likely to state they ‘needed the ICD’
than men

(Kantor et al., 2012; Gal et al., 2011)

‘Accepted their lot’ and choosing to live life
without invasive life extending treatment

(Yuhas et al., 2012; Carroll et al., 2011; Gal et al., 2011)

Concern and responsibility for and desire to
have more time with family

(Carroll et al., 2011; Gal et al., 2011; Matlock et al., 2010)

Trade-off between dying quickly over living
longer with progressive heart failure

(Matlock et al., 2011)

Perceived benefits, ‘save my life’, ‘safety net’
and ‘life insurance policy’ believed to be greater
than risk

(Gal et al., 2011; Agard et al., 2007).

Believed the burden of the device outweighed
the benefit

(Singh et al., 2012; Matlock et al., 2011)

Some inaccurate beliefs on lifestyle impact
were reported by both acceptors and decliners

(Yuhas et al., 2012; Al-Khatib et al., 2011).

Belief that it would unwanted

restrictions upon lifestyle

impose

(Yuhas et al., 2012; Al-Khatib et al., 2011).

Fear of complications e.g. potential device
malfunction, recall, surgical risk

(Yuhas et al., 2012; Al-Khatib et al., 2011).

Advancing age and co-morbidity

(Carroll et al., 2011)

Reported inadequate knowledge

(Singh et al., 2012)
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The degree of involvement with the decision-making process did not appear to equate
to greater acceptance or refusal of device therapy (Carroll et al., 2011). However,
current health status, fear of SCD, strength of, trust in and desire to heed physician
recommendation, desire for life prolongation versus concern for quality of life and family
concerns did (Ottenberg et al., 2014; Lucas, 2012; Groarke et al., 2012; Yuhas et al.,
2012; Carroll et al., 2011; Gal et al., 2011; Al-Khatib et al., 2011; Agard et al., 2007).

Sub Theme 1.4 Decisional Outcomes

Four studies considered decision quality and outcome measures (Groarke et al., 2012;
Hickman et al 2010 and 2012; Singh, N. et al., 2012; Agard et al., 2007). Singh, N. et
al. (2012) reported only 2 (7%) ICD patients would not accept an ICD again, while 18
no ICD (86%) patients stated that they would now reconsider implant (p<0.001). 70 of
75 participants (93%) were satisfied with their decision to accept ICD therapy (Groarke
et al., 2012) however it was not clear how this was established. The Decisional Regret
Scale (DRS) (Brehaut et al., 2003) was used with a convenience sample of 109 ICD
recipients, by Hickman (2010) who did not find a significant association between the
amount of decision regret (no regret vs. regret) and demographic or clinical variables,
such as the ICD indication (primary vs. secondary prevention) or ICD shock status (no
shock vs. shock), when adjusted for age, gender and the number of post-decision
complications. Similarly, despite being in receipt of insufficient information at the time
of implant, Groarke et al., (2012), Singh, N. et al., (2012) and Agard et al., (2007) found
little evidence of decision regret. However, informational coping styles, monitoring and
blunting, were found to be significant predictors of decision regret, when adjusted for
clinical and psychological variables (Hickman, 2010). In 2012, exploratory and
confirmatory factor analyses, internal reliability consistency (= 0.86) and discriminant
validity established the decision regret scale (DRS) to be a valid and reliable measure
of decision regret in ICD recipients (Hickman Jr et al., 2012).

2.3.5 Cluster 2 : Device Knowledge Acquisition And Recall

Sub Theme 2.1 Insight Into Condition, Device Role And Function

Some recipients conveyed a lack of insight about their condition (Singh, N. et al., 2012),
the reason for implant (Hauptman et al., 2013; Groarke et al., 2012) and device function
and role (Hauptman et al., 2013; Groarke et al., 2012; Lucas, 2012; Carroll et al., 2011;
Agard et al.,, 2007). Singh, N. et al., (2012) compared levels of knowledge among
patients who accepted (n=29) and refused (n=21) primary prevention ICD, and
discovered a poor understanding of heart failure rated as 4.5 on a scale of 1-10 across
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both groups. Those who declined an ICD had less understanding of ICD purpose
p<0.0003, were less likely to have been given written ICD information (71 vs 38%,
p=0.02), and were less likely to recall a recent discussion on the topic of ICD's (52%)
(Singh N. et al., 2012). Groarke et al. (2012) investigated the extent to which 75 device
recipients understood the reason for implant and retained information. 62 (83%)
patients claimed to understand, however a subgroup of 25 (33%) asked to explain the
reason for ICD implant, failed to provide an accurate explanation. No one suggested
arrhythmia termination, though 9 (24%) inferred an arrhythmia related reason, 7 (28%)
suggested heart failure and 7 (28%) gave various other reasons including reducing risk
of ‘heart attack’. 5 (20%) were unable to state a reason at all other than physician
recommendation, yet 59 (79%) participants believed they had received sufficient
information to consent (Groarke et al., 2012). Similarly on a scale of 1 (not informed at
all) to 10 (had all information | wanted or needed), the mean rating of preparedness for
39 patients was 5.7 out of 10 (SD 3.2) at the time of the implant procedure (Hauptman
et al., 2013).

Recipients often misunderstood the role and function of device therapy (Chan et al.,
2016; Ottenberg et al., 2014; Hauptman et al., 2013; Groarke et al., 2012; Singh, N. et
al., 2012; Lucas, 2012; Carroll et al., 2011; Matlock et al., 2011; Agard et al., 2007).
Many held inaccurate and optimistic expectations of ICD efficacy including perception
that the ICD would relieve symptoms (Groarke et al., 2012; Carroll et al., 2011; Agard
et al., 2007), and provide a ‘cure’, until post implant realisation that it would not
(Hauptman et al., 2013), suggesting possible minimisation or denial of risk by
physicians. Of 69 ICD recipients, 42 (61%) incorrectly believed that the device would
improve cardiac function, 36 (52%) breathing, 35 (50%) the ability to exercise, 45 (65%)
believed it would reduce the risk of heart attack, or 33 (48%) stopping breathing
(Groarke et al., 2012). Patients overestimated its life saving capacity believing that the
mean estimated number of patients out of 100 saved by an ICD was 87.9 (SD = 20.1)
(Hauptman et al., 2013). Four (13%) secondary ICD recipients falsely credited the ICD
with saving their life, relieving symptoms and preventing further cardiac events despite
not having received shock therapy (Agard et al., 2007). Older recipients (mean age 84
years) reported having limited information about device role, function and what they
may expect. One participant expressed frustration at the lack of information, some felt
information was beyond their comprehension and most failed to seek additional
information (Lucas, 2012). Patients identified gaps in their learning about ICD role and
function, yet many believed they had received sufficient information to consent
(Hauptman et al., 2013; Groarke et al., 2012). Clinicians appeared unaware of the
apparent lack of knowledge (Ottenberg et al., 2014).
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Sub Theme 2.2 Physician Communication And Information Received

There appeared to be a focus upon the ‘benefit bias’ presented in published guidelines.
Observed CRMD consultations reported inadequate information giving and a tendency
for physicians to focus on the medical procedure, with knowledge of risk only becoming
apparent when experienced post implant (Hauptman et al., 2013; Al-Khatib et al., 2011,
Agard et al., 2007). Some patients indicated little interest in detailed knowledge of risks
(Hauptman et al., 2013). Unexplained medical jargon was often used and there was a
primary emphasis upon prevention of SCD whereas study data of the prevalence of
actual life-saving shock therapy, the number who require shock therapy, or the risk of
death despite shock therapy was rarely included (Hauptman et al., 2013; Agard et al.,
2007).

Some recipients identified potential peri-procedural complications including infection
(43-57%), bleeding (22-29%), infection requiring device removal (20-27%),
pneumothorax (12-16%) and lead perforation (18-24%). Whereas, other recipients
were not aware and could not recall receiving such information (Groarke et al., 2012).
Hauptman et al. (2013) also reported infection (10-45%) and bleeding (11-50%) as
most often noted with less emphasis upon major risks such as pneumothorax or lead
dislodgement. Similarly, 33 of 41 recipients (80%) denied discussion of post implant
complications such as lead displacement, ICD recall or inappropriate shock (Hauptman
etal., 2013; Groarke et al., 2012; Lucas, 2012; Matlock et al., 2011; Agard et al., 2007).
20 patients experienced shock therapy, though 12 (60%) felt inadequately prepared
and of 12 patients who experienced other device complications, 10 (83%) reported
feeling insufficiently forewarned (Groarke et al., 2012). Inappropriate shock was
discussed in 15 (68%) interviews, though the risk was minimised in 11 of 15 cases
(Hauptman et al.,, 2013). Patient's reported infrequent reference to possible
psychosocial outcomes including anxiety, depression or quality of life issues, other than
social concerns such as security devices (Hauptman et al., 2013). Observation of 22
consultations confirmed that the risk of anxiety was mentioned in one third of interviews
and depression not mentioned at all (Hauptman et al., 2013). An emphasis on ICD as
the only option, with minimal recall of any discussion of alternatives, such as drug
therapy or ablation existed (Carroll et al., 2011; Agard et al., 2007).

The use of decision aids did not feature in the ICD studies with the exception of
Hazelton et al (2014) who designed and tested a 22 item, two factor subscale of pros
and cons (ICD Decision Analysis Scale ICD — DAS), to assist decision-making on 104
prospective ICD recipients. They based their research upon the premise that patients
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who are given the opportunity to process pros and cons and are involved in treatment
decisions, report increased satisfaction, reduced decisional conflict and greater
compliance with treatment. Hazelton et al. (2014) reported that 75% of respondents
rated improved mortality, longevity, quality of life and Dr's recommendation as
extremely or very important factors which influenced their ICD decision. Most other
items were considered to be relatively important. 50% rated 3 specific items, such as
faith, scar and receiving a shock when around other people, as not or slightly important.

The total scale was found to have high internal consistency (Cronbach’s alpha 0.92),
0.88 for the pros scale and 0.91 for the cons scale. A greater percentage of overall
variance was demonstrated by the ICD cons subscale, consistent with research
indicating that most patients are more affected by risks than benefits. Other general
psychosocial measures included in the study (MOS SF-12; HAD; C-MHLC scales)
were not significantly predictive of ICD choice, leading the researchers to conclude that
the ICD-DAS was a more efficient and accurate predictor of patient intent to choose
the ICD. Hazelton et al. (2014) recommended use of the scale in practice to facilitate
information exchange and deeper discussion of patients knowledge, understanding
and preferences for an ICD. However, the study to develop and test the decision aid
specific to ICD (Hazelton et al., 2014) was based upon a relatively small sample of
clinic patients and may not be entirely representative. A pilot study to develop and test
a decision aid, designed to support patients contemplating primary prophylaxis ICD
implantation is currently underway (Carroll et al., 2013).

The inclusion of a review within a review would generally be unexpected. However, the
integrative review by Lewis et al. (2014a) fulfilled the scoping inclusion criteria and was
therefore retrieved for completeness. The primary studies (n=14) were initially
summarised and appraised independently, prior to any consideration of Lewis et al.
(2014a). The integrative review by Lewis et al. (2014a) focused upon patient
experience of decision-making from implant, to battery or device replacement and
deactivation at the end of life and was therefore concerned with the trajectory of
decision-making over time rather than focus upon the implant stage, as in this review.
The review of initial implant decision studies featured eight (Hauptman et al., 2013,
Kantor et al., 2012; Groarke et al., 2012; Yuhas et al., 2012; Carroll et al., 2011; Matlock
et al., 2010 & 2011, Agard et al., 2007) of the fourteen studies included in this review.
Lewis et al. (2014a) described three emergent themes which correspond with Clusters
1 and 2 of this review. ‘Types Of Decision-making Preferences’ which referred to the
adoption of active processes of information gathering and passive deferral of decision-
making were also represented here in Cluster 1, sub-theme 1.1. Factors influencing
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the decision style were only alluded to by Lewis et al, but considered in more detail in
Cluster 1, sub-theme 1.2 of this review. A second theme described by Lewis et al.
(2014a) as ‘The Will To Live’, was characterised by the impact of initial fear and
uncertainty associated with realisation of potential sudden cardiac death and the
balance of benefit and risk upon acceptance or refusal of device therapy, which was
similarly portrayed in Cluster 1, sub-theme 1.3. This review presents factors associated
with acceptance and refusal of ICD in greater detail than Lewis et al. (2014). The third
theme emerging from the integrative review was ‘Influence Of Patient - Practitioner
Consultation’ (Lewis et al., 2014a) This theme cited concerns with information receipt
and recall, knowledge and misconception of role, function and overestimation of
benefits and available time to deliberate, reflecting findings described in Cluster 2.
Lewis et al. (2014a) also make reference to seven other studies concerned primarily
with knowledge related to deactivation and end of life issues which were not included
in this review. Further distinctions include reference in this review to six other studies
(Ottenberg et al. 2014; Hazelton et al. 2014; Lucas 2012; Singh, N. et al. 2012; Gal et
al. 2011; Hickman et al. 2010 & 2012), and consideration of decision aids and decision
outcomes (sub-theme 1.4) which were not featured in Lewis’s integrative review. The
distinction in focus, yet commonalities in thematic interpretation established between
Lewis et al. (2014a) and this review substantiated the analytical approach taken and
enhanced strength and credibility of the analysis and interpretation of current
knowledge. For this reason it was considered to be worthy of inclusion within this thesis.

2.4 Discussion

2.4.1 Consideration Of The Meaning Of The Results In The Broader
Context

It was sometimes difficult to ascertain whether findings applied specifically to patients
who had primary, secondary, ICD or CRT devices. The significant influence of
indication and device type upon the pre-implant experience, patient perception of need
and potential outcomes may have an important impact upon decision-making.
Secondary devices assume recovery from SCA, whereas primary devices do not.
Furthermore, unlike ICD therapy designed only to prevent sudden arrhythmic death,
the CRT may also provide symptom relief for some heart failure patients, which may
inform and promote decision-making. Also, the trajectory of illness, pre-implant
experience, indication for, and available decision-making time prior to ICD implantation
differs significantly between secondary and primary prevention, prompting the need for
a more focused investigative approach upon one group. For secondary recipients, the
predicted balance of benefit over risk is relatively well established and the perception
of ‘no choice’ and little time to deliberate appears more likely to precipitate passivity,
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increasing the potential to lack understanding of the implications of device therapy.
This group warrant further investigation, however patients may be more difficult to
capture, as they are routinely transferred to a district home unit for follow up within 12
hours post implant and therefore will not feature further in this thesis.

The balance of benefit and risk is less clear for primary prevention recipients. Those
with LV dysfunction (EF<35%) of an ischaemic aetiology have an approximate 10%
relative SCD risk without a device but have a 27-30% 2 year reduction in mortality with
ICD (Ragupathi and Pavri, 2014). Whereas, those with a non-ischaemic aetiology may
have a lower SCD risk (but higher than age matched adults) without a device, but stand
to gain a 40-80% reduction in mortality risk with ICD (Kadish et al., 2004). However,
the latter group tend to be younger, are less likely to ever experience device therapy
and yet, are at risk of device complications due to the increased years of implantation.
The balance between not treating and risking a preventable arrhythmic event, and the
inevitable cost and complications associated with implantation for lower risk groups, is
therefore much less clear for primary recipients. Additionally, a predictive risk
stratification for each group of conditions is not well established in the literature (NICE,
2014).

The decision approach may influence information exchange. While SDM and
collaborative styles are key topics in the decision-making literature (Shay and Lafata,
2015; Joseph-Williams et al., 2014; Elwyn et al., 2014; Katz, S. et al., 2014; Légaré et
al., 2014; Couet et al., 2013; Tariman et al., 2012; Elwyn et al., 2012), the level of SDM
in cardiology consultations is not well known (Langseth et al., 2012). Only one CRMD
study alluded to patient perception of joint decision-making (Groarke et al., 2012). In
contrast to the preference for SDM in the general literature (Flierler et al., 2013;
Tariman et al., 2012; Singh, J. et al., 2010) reference to distinct passive and active
approaches, dominated the CRMD studies. The majority of ICD patients desired
passive involvement, echoing findings among general cardiology patients (Burton et
al., 2010). Rapid, intuitive referral to the ‘expert opinion heuristic’ and passive deferral
of decision-making responsibility to the physician, was evident among secondary
device recipients. Although paternalistic, and criticised for failing to embrace patient-
centeredness, and the fundamental centrality of autonomy and beneficence required
for informed consent (Department Of Health, 2010b; Coulter, 1999; Charles et al.,
1999), this approach could be appropriate in the context of post SCA secondary
prevention where the benefit risk ratio is well established (Connolly et al., 2000).
Recovery from the traumatic event, symptom severity and treatment complexity, limited
time to deliberate, feeling ill equipped to make a choice and high levels of trust in
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physician expertise, evident in the CRMD studies are factors widely associated with
passivity in the decision literature (Puts et al., 2015; Ernst et al., 2013; Song et al.,
2013; Frosch et al., 2012; Loeffert et al., 2010; Say et al., 2006). This approach may
assure acceptance on the basis of clinical need, however patients may fail to
sufficiently consider the benefits and potential harms of life changing device therapy,
casting doubt upon the extent to which autonomous, informed consent has been
reached.

Passivity was also described among patients contemplating primary prophylactic
devices (Chan et al., 2016; Carroll et al., 2011; Matlock et al., 2011; Matlock et al.,
2010) when symptoms may be absent, suggesting that more deliberation time may not
increase engagement in decision-making. The clarity of perceived benefit and risk for
primary devices may be a factor. The risk of life threatening arrhythmia and survival
benefit afforded by the device, in the presence of ischaemic aetiology or certain heart
failure characteristics is well known (Goldenberg et al., 2010; Bardy et al., 2005; Moss
et al.,, 2002). Therefore, reference to clinical guidelines for CRMD implantation,
particularly when framed as essential rather than optional (Yuhas et al., 2012; Gal et
al., 2011), may present an air of confidence which promotes patient trust in physician
recommendation, and consequent passive acceptance of device therapy. It may not
however guarantee ‘informed’ consent. Conversely, the predictive risk stratification of
inherited cardiac conditions is less established, therefore a lack of standardised
information may lead to poorer patient understanding, and diminished confidence in
the physician and perceived strength of recommendation, which may explain
subsequent passive reliance upon significant others to decide (Yuhas et al., 2012; Gal
et al., 2011; Carroll et al., 2011) or refusal of therapy (Carroll et al., 2011). Ultimately,
an explicit link between passivity, poorer knowledge and understanding described by
the CRMD studies is problematic (Chan et al., 2016; Lucas, 2012; Carroll et al., 2011;
Agard et al., 2007).

In contrast, independent information gathering and leaving the ultimate treatment
decision exclusively to CRMD patients, presupposes high levels of health literacy and
cognitive ability, that they are truly autonomous, that their information needs, values
and preferences are known, and they are certain of their wishes (Charles et al., 1999).
The source of the information is also a concern as the reliability and confidence in
information acquired from ‘non-expert’ sources, such as family, friends and media
avenues has been described as ‘highly variable’ (Bruce et al., 2015; King-Shier et al.,
2013; Fagerlin et al., 2006). This may explain the lack of accurate knowledge also
found among ‘active information seeking’ device recipients (Ottenberg et al., 2014).
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Moreover, expression and interpretation of patient preferences and values, based upon
subconscious intuitive judgement processes may challenge decision-making. For
instance, referral to past experiences or anecdotal experiences of others, known as the
‘availability heuristic’ (Kahneman, 2011; Gigerenzer and Todd, 1999); thought to
motivate some patients to accept or decline therapies (Puts et al., 2015; Mead et al.,
2013), was acknowledged among CRMD patients (Chan et al., 2016; Ottenberg et al.,
2014; Matlock et al., 2011). This may be relevant as the exact mechanism of heuristic
based treatment decision-making is not clear in the general literature, however the
potential bias effect upon decision-making has been demonstrated (Martinez, K. et al.,
2015; Brom et al., 2014; Chewning et al., 2012; Kahneman, 2011; Lam et al., 2005;
Chaiken and Maheswaran, 1994). Individuals could be induced to make sub-optimal
decisions based upon positive or negative events that contradict physician advice
(Chan et al., 2016). For example, third-hand knowledge of shock experience or device
related complications may present sufficient anticipation of adverse events, to deter
some who would benefit from acceptance, presenting a negative availability heuristic.
In contrast, risk aversion may exaggerate patient preference for more invasive
treatments, whereby the presence of a small but above average risk of SCA, may
unnecessarily provoke patients to request the highest end technology available.

The notion of systematic and non-systematic approaches to information processing
was implied rather than explicit in the ICD studies. It is not clear whether one or a
combination approach leads to the most satisfactory outcome and ICD recipients
appear to differ in the degree to which they engage in information processing. There
was an implicit suggestion that information gathering was synonymous with active
engagement, and reliance upon heuristic processing with passive deferral, within the
ICD studies. Actively engaged ICD recipients appeared to gather information in a
systematic manner, however despite the potential to have a significant impact upon the
decision, the degree to which these patients referred to heuristic processes was much
less explicit and not explored in detail. It was therefore difficult to determine exactly
what inspired some individuals to adopt an active stance or what influence heuristic (if
this occurs) thinking had upon decisions. Given the complexity of decision-making, it
may be unlikely that ICD patients rely solely upon one approach. The degree to which
primary CRMD recipients refer to systematic information gathering and heuristic
processes merits further investigation as the literature is not clear.

Collaborative decision-making acknowledges an inferred imbalance in medical
knowledge and social power between patient and physician, by allowing each to lead
different aspects of the discussion, capturing the notion of negotiated responsibility,
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mutual participation and cooperation rather than emphasis upon shared choice (Politi
and Street, 2011; O’Grady L and A., 2010; Schaufel et al., 2009; Makoul and Clayman,
2006; Flynn et al., 2006). The desire for information exchange and deliberation
expressed by some CRMD patients, while relinquishing responsibility for the final
decision to physician expertise (Carroll et al.,, 2011) was an indicator of active
involvement in collaborative decision-making, and may paradoxically represent a
degree of autonomy (Beaver et al., 2009; Deber et al., 2007; Flynn et al., 2006; Kiesler
and Auerbach, 2006). Conversely, device recipients who described making active
decisions based upon their preferences, while acknowledging physician guidance was
similarly described in previous cancer studies (Slot and Berge, 2009; Cox et al., 2006).
Greater emphasis upon collaborative CRMD decision-making may facilitate improved
knowledge acquisition and foster inclusion of personal preference, which is valued and
perceived as greater involvement in decision-making by patients (Holmes-Rovner et
al., 2015; Kunneman et al., 2015; Joseph-Williams et al., 2014; Mulley et al., 2012).

Systematic reviews of patient preference for involvement in decision-making revealed
considerable variation dependent upon disease type, severity and progression and
while the majority preferred a collaborative approach (probably more firmly embedded
in cancer care than other specialities), a significant minority favour a passive style (with
little or no detailed information or involvement in the decision), and few a more active
approach (Singh, J. et al., 2010; Hubbard et al., 2008; Kiesler and Auerbach, 2006;
Say et al., 2006; Gaston and Mitchell, 2005). This pattern was not clearly reflected in
the ICD studies (Table 2.7). Groarke et al. (2012) did report preference for a joint
decision among some and compared levels of desired and actual participation,
however further analysis of the exact nature and extent of different interactions was not
expanded upon.

Table 2-7 Match Between Desired And Actual Level Of Involvement

n:% Meta-analysis - 6 Cancer Matlock et | Groarke et al. (2012)
Studies Singh, J. et al. (2010) | al. (2010)

Desire Actual Actual Desire Actual

Traditional passive
paternalistic model 872 :25% 1257 : 36% 10:45% | 40:53% | 35:47%

Shared decision-

making (SDM) 1711 : 49% 1187 : 34% 21: 28%
Active informed
(patient) model 908 : 26% 1047 : 30% 12:55% | 35:47% | 19:25%

Total 3491 : 100% 22 :100% 75 :100%
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This may be relevant as cancer studies have reported a significant association between
achieving or exceeding the desired level of participation and satisfaction with the
consultation, less decisional conflict, regret, less depression and greater overall
satisfaction with the decision process regardless of the treatment choice (Brown et al.,
2012; Anderson et al., 2009; Edwards, Adrian and Elwyn, 2006; Kiesler and Auerbach,
2006; Keating et al., 2002). It may not be the actual participatory style but rather the
match between the physician’s interactive style and the patient’s desired level of
information and participatory preference for deliberation and final decision-making
which matters (Gaston and Mitchell, 2005; Guadagnoli and Ward, 1998). Therefore,
rather than a forced emphasis upon adoption of SDM, adherence to the patient’s
preferred style of participation may be more appropriate. Although Groarke et al. (2012)
considered the match between desired and actual involvement in ICD decision-making
their methods of data collection and analysis were not reported.

Although decision approach did not appear to influence device acceptance (Carroll et
al., 2011), inadequate knowledge was associated with device refusal (Chan et al.,
2016; Singh, N. et al., 2012) and dissatisfaction (Lucas, 2012). An association between
increasing age, passivity and poor knowledge acquisition described in the general
decision literature (Chung et al., 2012; Ernst et al., 2011) was apparent among older
adults contemplating device therapy (Hauptman et al., 2013; Lucas, 2012), however
generalisation is limited by the small cohort size. Further focused investigation into the
impact of complex factors associated with older age and potentially exacerbated in
heart failure and post SCA, such as diminished cognitive function, low health literacy,
numeracy and depression (Malloy-Weir et al., 2015; Smith, S. et al., 2009; Allen et al.,
2008; Bekelman et al., 2007; Dickson et al., 2007; Rutledge et al., 2006; Fagerlin et al.,
2006), is warranted if support strategies to meet specific needs are to be developed.
There was little mention of potential gender differences in the CRMD studies (Kantor
et al., 2012; Gal et al., 2011), though the tendency for women towards active
engagement compares with other findings (Chung et al., 2012; Say et al., 2006; Flynn
et al., 2006; Gaston and Mitchell, 2005). Other factors influencing acceptance or refusal
such as condition severity and perception of necessity, strength of, trust in and desire
to heed the recommendation and the trade-off between longevity and QOL,
corresponds with cancer treatment decision-making (Puts et al., 2015). Consistent with
the general treatment literature (Puts et al., 2015) there is limited information regarding
the influence of culture, ethnicity and other potential demographic differences in the
CRMD studies.