Physical Activity in People with COPD: the feasibility of a
RCT to compare a physicactivity intervention versus
pulmonary rehabilitatiorand the fidelity of thghysical
activity intervention

by

Orl agh O6Shea

BSc. (Hons) Physiotherapy, 2010
MSc Exercise Physiology2013

Centre for Health and Rehabilitation Technologies
Faculty of Life and Health Sciences
Ulster University

Thesis submitted for the degree of Doctor of Philosphy
[March 2018

| confirm that the word courdf this thesiss less than 100,000 words



Table of Contents

LISt Of FIQUIES ...t eeee bbb e e et e e e e e e e s emmr e e e e e e e aaeeeeea) viii
S 0 ) =1 PP PUPPPPPPT Ix
S 0 Y o] o= g o 1o =T Xi
Dissemination Of FINAINGS.........iiiiiiiii e ceeer e eeee e e ann Xiii
ACKNOWIEAGEMENLS. ...t bbb e e Xiv
Y 0151 =T PP XV
ADDIEVIATIONS . ...ceiiiiiiiiei e XVi
D I=Tol =T = 11 [ o PP PP PP PRRPTRTPPR R XiX
(O gF=T o (=T g 101 o To [1 [ 1] o PR 1
0 I 11 Yo [T 10 S 1
1.2 Chronic Obstructive Pulmonary DiSease............cccccvivimmmrn i 1
1.3 Physical Activity and COPD.........cccooiiiiiiiiiiiieeei e 3

1.4 Feasibility trialS.........ccooiiiiiiieiiecme e e e aeeen s 6

1.5 SUMIMBIY. ..ttt 7

1.6 Aims and organisation Of thiS theSIS...............uuuiiiiiieeciiiiiie e 8
1.6.1 Aims and organisation of thesis.................iiiccciiieee e 8

1.6.2 Organis@in Of tNESIS.........uuuuiiiiiee e eeer e, 38

1.6.3 Roles of research team and financial SUPPOIL...........ccceviiiieeeriiiiininnee. 9
Chapter 2 METNOUS. ......uuiiiiiiii e 11
2.0 Chapter OVEIVIEW.......ccuuiiieiieiiiee e ceeee et e e eeee e e e e e et e e e e e e eaaa s snaas 11
P20 R [ 1 {0 Yo ¥ Tod 1 To] o PSPPI 12
2.2 Study Design an@tudy ProCEAUIES.........uuviiiiiiiiiiiie ettt 12
2.2.1 Baseline demographiCS..........uuueieiiiiiiiieeeiiiiiiieee e 13
2.2.2 Outcome measure data COlleCHON..........oooeiiiiiiiiieee e 13
2.2.2.1 MedicaResearch Council (MRC) Breathlessness Scale................... 13
2.2.2.2 EXErCISE CaPaCItY.....cceieeiiiiiiieeeeeee e 14
2.2.2.3 Physical ACLIVILY MEASUIES........cuuuueiiiei e e s ceeeretiiiene e e e e e e e e e e eneenane s 14
2.2.2.3.1 ACtiGraph GT3 X oottt 15

2.2.2.3.2 Yamax DigiWalke€W-700 pedometer................uuvvermmniicaceeeennnnnns 16



2.2.2.3.3 International Physical Activity Questionnaire.............cccceeevvieenn. 17
2.2.2.4 HRQOL QUESHIONNAIIES. ......uviiiiiiiiiiiei ettt 18
2.2.2.4.1 EQBD-5L Health Questionnaire...........cccooeevviviiiiicceiiee e 18
2.2.2.4.2 COBP Assessment TeSt (CAT)......cceeiiiiviiieeiiiieeee e 18
2.2.2.5 Transtheoretical model (TTM).......oooiiiiiiiiiiiie e 19
2.2.2.5.1 Stages of change Questionnaire (SOC)..........ccevvvvivieeeiieeeeeeeenn. 19
2.2.2.5.2 Mar c.us.b.s....Sel.f... Ef.f.i.c.a.c.yl9
2.2.2.5.3 DeCiSION@IAIANCE.......cevveiiiiiiiieie e 20
2.2.2.6 Global Rating of Change (GROQ).........ccccuviviiiiiieeeiiiiiiieeeeeeeee 20
2.2.2.7 VAS for achieving outcome goal...........ccoveiiiiiiiiecciiiiiiiee 21
2.2.3 Qualitative ASSESSIMENL.........cuuiiiieiiiiiii i e e e b mmmra e e e e eeaaaens 21
2.3.4 Development of thelVELY COPD project clinical research form (CRE)...21
2.3 The Physical Activity INtErVENtION...........evviiiiiiiiiii e 22
2.3.1 TrainNiNg Of PrOVIAEIS. ....cviiiiiiiiiiiiiiee et 22
2.3.2 Thephysical activityintervention...........cccoooeieeeeeiisieeeieiee e 22
Intervention materials (LIVELY manual, pedometer, Living Well with COPD
(LWWCOPD) BOOKIEL)......cuuiiiiiiiiiiiiiiieeee e 24
2.3. 3 Pulmonary rehabilitation...............ooooiiiieeee e 24
2.4 CONCIUSION. ..ottt e e ettt e e et e e e e e e e e e e e e s ammmeeeaaeaeeeens 24
Chapter 3 Clinician facilitated physical activity intervention versus pulmonary
rehabilitation in improving physical activity in COPD: A feasibility sgud............ 27
3.0 CAPIEI OVEIVIEW. ... ..ttt e e e e e e e e e e et et e e e e e e e e e e e e e e s s s e nnne s 27
G 200 I [ 1 0T ¥ Tod 1 o] o PSPPI 28
0 001 AN 1 ¢ PR SUPSPPPPRR 29
3.1.2 ODJECHIVES. ...ttt ettt 29
I 2 |V =1 o o LS 29
G N 5 1= [0 [ o PP 29
3.2. 2P O0PUIALION ... .t —— 30
3.2.3 Recruitment and randomisatiQn................uevvieiimmmiiiiiiiiiiiieeeeee e 30
I O [ 01 (=] 47T 1[0 L TS PRPPPTP 31
3.2.5 Data COIBCLION. .....euiuiiiiiiiiie et eeeer e e e e e e e e eeeeeeeen 31

3.2.6 Feasibility Of the PAL......cooo e 32



3.2.7 DAta @NaAlYSIS......ccoiiiiiiiiiiiei e 32

R B L= 2] U LS PP UPPPRRRR 33
3.3.1 PartiCIPANLS......ccoeiiiiieeeeiiiiiiemme sttt e e e e e e ennnne 33
3.3.2 INtervention @dNEIrENCE.........cuiiiiiiii e 33
3.3.3 OULICOME MEASUIES. .....euuiieeeeeiiiie e eeeeaa e e e e et e e e e e et s e e e e eaea e e e 34
3.3.3.1 Post intervention (VISIt 3).......ccuuuuuuruuummiieeeeeiiiiiiins e e e e e eeeseenens 34
3.3.3.2 Minimalclinical importantdifference.............cccccceviiiiiiieee e, 35
3.3.3.3 FOIOWUP (VISIT 4)..cceeeieeeeeiiiieie s eee e e e e e e 35

3.3.4 AdVerse eVENtS (AES)......cooui i 36
3.3.5 Feasibility 0f the PIA........coooii e 36

I B Yo 11 [ o SO TTTRPRP 36
3.4 CONCIUSION. ...ttt e et e et e e e e e e e e e e e e e s st e e e e e aeeeeas 40
Chapter 4 Patients perceptions of a PAl and of PR in the LIVELY COPD project..51
4.0 CHAPLIEr OVEIVIEW. ...ttt et ettt ettt e e e e e e e e s eesr e ettt e e e e e e e e e e e e e e e e s e s amnn s 51
7t I g1 (o o 18 ox 1 o] o PP PR RSP 52
I o PRSP 53
4.1.2 ODJECHIVES. .. e e 53
A |V 1 1 T T £ 53
ViR R D = W ot ] [ Tox 1o s PP PUPPPPPR R 54
4.2.2 DAta @nalyYSIS.... . ceiiiiieieeeeiiei e eeeee e e 54
4.2.2.1 QUAIILY CNECKS ... ..ot e e 55

I B =S | T 56
4.3.1 Perceived benefit and impact of PAI/RPR..............cooiiiiiiceeiii e, 56
4.3.1.1 Physical health..............coooii e 56
4.3.1.2 Mental health...........cooooi i 57
4.3.1.3 Social activity and SIBE SUPPOIL..........eeeeiiiiiiiiiieiiieeeeeeeee e 57
e B I o 0 ) 0 0 = o | USSP 57
4.3.2 Views of and satisfaction with PAI/RR............co e 58
4.3.2.1 Tailoring of the content of the PAI/PR to the individual..................... 58

4.3.2.2 Frequency, duration and mode of contact with provider or PR.staf9
4.3.2.3 Education and educational mi@ar.................coooeviiiiiimmneeeiieeeeeeeeeiiiieee 60
4.3.2.4 Suggestions for IMProvVeMEeNt.........cooovuveeeeeei e eeeeeeeeeas 60



4.3.3 Adherence to the PAIPR.........u e eeereee e 61
4.3.3.1 Facilitators floadherence to the PAI/PR.............ooooiiiiiiiiccciiieeeeiiiiias 61
4.3.3.1.1 INtriNSIC MOLIVALION. .....cciiiiiiiieeiee i 61
V200G TG T 7S Yo Tod =Y IRSTUT o] oo o A0 PPPRRPRN 61
4.3.3.1.3 Staff/proVIders. .......cccciiiiiiiietieee e 62
4.3.3.1.4 Pedometer and action and coping planning (PAI specific)......... 62
4.3.3.1.5 Individual strategies to increase PA (PAI specific)..................... 63
4.3.3.1.6 Group setting (PR SPeCIfiC)........cccovviririiiiiiieee e 63
G TG T = T T [T SRR 63
4.3.3.2.1 Physical health...............ooii 64
4.3.3.2.2 Mental health (PAI SPECIfIC).........uuuuuiiiiiiii i) 64
4.3.3.2.3 Weather/environmental factors..........ccccccoviiiiieeeciiiii e, 64
4.3.3.2.4 Lack of SOCial SUPPOLL........coeeiiiiiiiiiiireen s 65
4.3.3.2.5 Time/otheCoMMItMENTS. .....uuuuiiiiiieee e 65
4.3.3.2.6 Group setting (PR SPeCIfiC)........cccovvviiiiiiiiiieee e 65
4.3.3.2.7 Motivation to do the programme independently (PR specific)...66
4.3.4 Views about OULCOME MEASUIES......cceeeeeeeeeeeeeeieeeeaaeeeeeeeeeeeeeeeeeeseeennneeeees 66
4.3.4.1 Activity maitors (Worn on belt).........ccooiiiiiiiiiiiieeeieieeeeee e 66
4.3.4.2 Incremental shuttle walk teSt...........c..uviiiiiiiieeeeeee e 67
4.3.4.3 QUESHIONNAUIES. ....cvvuiieeiiiiiieeeeieeee e e e e eeie e e e e e ettt eeenaeaeeeeeesaaaeeeeeeensaans 67
4.3.4.4 Recommendations for the best method to test the effectiveness of the
AN PO TORR SRRt 68
4.3.5 Views about continuing exerciSe/RA..........cooviiiiiiieeee e 68
4.3.5.1 Plans for continuing eXercise/ PA.........oouiiiiiiiiiieemeeiiee e 68
4.3.5.2 Motivation and confidence to continue exercise/PA............ccccc.vvueen 69
I 1Yo 11 o o SRS 69
4.5 CONCIUSION. ...ttt eee s 73
Chapter 5 Fidelity review: a scoping review of the methods used to evaluate treatment
fidelity in behavioural change interventians............ccooevevivieeeeei e 79
I OO o =T o) (= 01T YT 79
T8 [T 0o ¥ Tod 1 To] o PSRRI 80

ST I N | TP PP PP PPPPPPPPPPPPP 81



Vi

5.1.2 OBJECHIVES. ..ottt 81
T2 |V =1 T To £ PSSR 81
5.2.1 Identifying the research qUESHION:...........ccceeiiiiiiiieeei e, 82
5.2.2 Searclmg for relevant StUdIES:.............vvvviiiiiiiiie e eree 82
5.2.3 SeleCting STUAIES........ccoveiiiieiiiiie e e e 82
5.2.4 Charting the data:...........coooeiiiiiiiiii e 82
5.2.5 Collating and summarising OUr reSUILS:.........cceeiiiiiieeiiccceicieee e e, 82
D . RESULS....cetiiiii it een— e e aaaaaaaas 83
5.3.1 Literature Search reSUILS...........coooiiiiiiiiiiieee e 83
5.3.2 Fidelity definition..........coooiiiiiiiiii e 84
5.3.3 Strategies for assessing/monitoring treatment fidelity mapped to the NIH BCC
(0 0] g = 11 S PP PRPU N PUPPPPPRUPPPPPR 84
5.3.3.1StUAY DESIGN....ceiiiiiiiiiieeee e 84
5.3.3.2Training Of ProVIAErS.........cooiiiiiiiiiiieeee e 85
5.3.3.3Delivery of treatment..............oooiiiiiiiiiieee e 85
5.3.3.4Receipt of treatMent...........uuiiiiiiii e reeeer e 86
5.3.3.5Enactment of traanent sKillS..........cccceeeeeiiiiiiieeee e 86
ST I 1= od 1 11 [0 o 86
S I I = L1 1 1 PTTPPRRR 90
5.5 CONCIUSION ...ttt e e ettt e ettt et e et e e e e e e e e e e e e s s e e e e eeeeeans 90
Chapter 6 Assessment of the Fidelitf the LIVELY PAIl........ccccoiiiiiiiiiiiiiieeciiiieeee 97
6.0 ChaPTEr OVEIVIEW. ... ..ttt eeeit ettt et e e e e e e e e e et e e e e e e e e e e e e e e e s s s nnne s 97
L0 [T 0o ¥ Tod 1 To] o PSSP 98
G700 000 AN [ 1 4 SRRSO 100
6.1.2 ODJECHIVES. ...ttt erea bbb e et 100
2V =1 o Lo LS 100
Step IMappingtheBorrelli (2011) checklisto the LIVELY interventio including
developing assessmednbls specific for the LIVELY interventian..................... 101
S (U0 VA0 [ o o PO 101
2. Training Of ProOVIAEIS: .. ... e eeeeeeeee e mmme e e e eeeeeaeees 101
3. Delivery of treatMent.........ccooooii i 101
4. Receipt Of tre@tMeNnL. .......coooe i 102



Vii

5. Enactment of treatment:............oooiiiiiiiiiiiiie e 102
Step 2:Testingthe practicality andacceptabilityof theassessment tools for delivery,

receipt and enactment witheresearch team.................cccceviiiccrrrieiiiiccceeen, 103

Step 3:.Complding the assessment of the LIVELY interventian....................... 103

Y 1F 0 Ao [T o o WO PPPPPPPPPPPP 103

2. Training Of ProVIAErS:.......ccooii ittt eeee e 103

3. Delivery of treatMenLt...........oooviiiiiiiiiiimr e e 104

4. Receipt of treatMent............cccoiiiiiii i e 104

5. Enactment of treatment:............oooiiiiiiiiiiiiiee e 105

LRGN L= 2S] 1 L P UUPPRRR 105
Results of testing acceptabiliéyd pacticalityof delivery, receipt and enactment

CRECKIISTS ...t 105

Results of the assessmentlugfidelity of the LIVELY PAI utilising the finalised

ASSESSMEIMIOCESS ANDOIS. .....coiiiiiii e 106

S (U0 VA0 [ o o A SO PPUOOP 106

2. Training Of ProVIders:......ccooiii i i i 106

3. Delivery of treatment.........coooiiiiiiiiieeee e 107

4. Receipt Of treatmMent: . ........coiiiiiiiiiieeeee e 109

5. Enactment of treatment:............oooiiiiiiiiii e 110

I B Yo 11 [ o O TRP 110

Gt I I 01 7= 11 [0 113

6.4.2 LeSSONS [CAIMEBM.......eueiiiiii i e e e e eener e e e e e e e e e e e e e e e eeeeaannens 114

6.5 CONCIUSION. ...t e et e et eeennees 116

Chapter 7- DISCUSSION. .. ..t iiiiiiii e ettt e e e et e e e e e e e et mmme e e e e e eesta e eeeeessnnmeees 134

4% 10T [ Tox 1 o] o R 134

7.2.1 Main finding 1 and implications for future research............ccccevvvvieecvrnnnee. 135

7.2.2 Main Finding 2 and implications for future research.................ccovveeeerennnnn. 138

7.2.3 Main finding 3 and implications for future research.................ccceeeeeennnnn. 139

7.2.4 Other Key fINdINGS.....ccvvviiiiiiiiiis s e e e s srrn s e e e e e e e e e e e eees 140

7.3 Implications for clinical practiCe.............coeevviiiiiiieeee e 142

T4 CONCIUSION. ..o e e e et e et e e e e aenm e e e anans 143



viii

Li sFigtres

Figure 31 How of participants through the study and adherence to the PAI and PR 1
Figure 32 Flow of participants through the study and adherence to the PAI and.PR1
Figure 33 ActiGraph step count at baseline (visit 1 and 2), post intervention (visit 3) and at
(0] [0 AT o I (V7] L PP 42
Figure 34 Mean daily step count goal compared to the step count achieved across the 12
WEEKS OF the PAL.... e e e e e e e e e e e rmmme e as 42
Figure 35 Difference between the mean daily step count for the familiarisation week and
last mean daily step count available step count recorded with unsealed pedometer for
all participants who provided a step count at two time points n=20 in the.RPAI.43
Figure 41 Flow diagram of methods for Template analysis (King 1998).................74
Figure 42 Qualitative research participant flow gram..............cccoeeiiiiiiiiiceciiiieeeeneeee. 75
Figure 51 Summary of literature review search records using PRISMA group flow@hart
Figure 61 Flow diagram of methas for the assessment of treatment fidelity of the
LIVELY INtEIVENTION. ...ttt ettt e e e e e e e e e e e s smmre e e e e e e e e e e e e e e e s s e e ennnnns 117


file://///belnas02.belfasttrust.local/usersor/orlagh.oshea/Documents/thesis/Orlagh_O_Shea_examiner_corrections19thMARCH18(R).docx%23_Toc509586041
file://///belnas02.belfasttrust.local/usersor/orlagh.oshea/Documents/thesis/Orlagh_O_Shea_examiner_corrections19thMARCH18(R).docx%23_Toc509586042

List of Tables

Table X1Physical Activity levels for differergroupsof people with COPnd healthy

(ST 0] o] =SS 10
Table 21 Role of members of study teaml.........cccooeeiiiiiiiieeer e 11
Table 22 Summary table of OUtCOME MEASUIES...........ccuviiiiiiiiceee e 25
Table 23 Examples of how weekly step goal was.set..........cccovvvvviieeee i 26
Table 31 Role of members on the study team..............cccoovriiieeeii e 27

Table 32 National Institute for Health Research Success Criteria for a feasibility.tdidl*
Table 33 Screening data, reasons for exclusion from the LIVELY study in CORD..45
Table 34 Baseline demographics and characteristigaoicipants.............cccccvveeeeeea 46

Table 35 Available outcome measures at etigte point and reasons for any missing data

Table 36 Results of participant outcome measures (ActiGraph, Sealed pedometer, IPAQ)

for the PAI group and PR group at baseline and post imteove (Mean (SD) [CI]49

Table 37 Results of participant outcome measures (GROC, ISWT, CAT, EQ5D5L) for the

PAI group and PR group at baseline and post intervention. (Mean (SD) [CI])..49
Table 41 Role of members on the study team...............euvviiiiieeeiiiiiiiiiiieeee e, 51
Table 42 Outline of the LIVELY COPD project qualitative semi structured schedulé6

Table 43 Characteristics of pcipants completing the qualitative component of the

LIVELY COPD projectby group (N=32).......uuuiiiiiiieeeeeeeeeieeeieeeee e eeeeeeeeeeeeeeavnes 77
Table44 Themes and subthemes for patientso
LIVELY COPD PIrOJECT.....ciiiiiiiiiitittietieeesiiiittee e e e seess e e e e e e e e aaaaaeaeeaeas 78
Table 51 Role of members on the study team...............coooiiiiccciiiii e, 79
Table 52 NIH BCC Domains of Treatment Fidelity. Bellg et al. 2004...................... Q2
Table 53 Summary of results from SCOPING reVIEW............ooeeiiiiiieeer i a3
Table 61 Role of members of study teaml............cccuviiiiiimemie e 97

Table 62 Proposed methods for mapping Borelli (2011) study design items to the LIVELY

O] (010X ST 118
Table 63 Proposed methods for mapping Borrelli (2011) trainingrokiders items to the
LY S I 2 o] 1= o O 119

\


file://///belnas02.belfasttrust.local/usersor/orlagh.oshea/Documents/thesis/Orlagh_O_Shea_examiner_corrections19thMARCH18(R).docx%23_Toc509586053
file://///belnas02.belfasttrust.local/usersor/orlagh.oshea/Documents/thesis/Orlagh_O_Shea_examiner_corrections19thMARCH18(R).docx%23_Toc509586058
file://///belnas02.belfasttrust.local/usersor/orlagh.oshea/Documents/thesis/Orlagh_O_Shea_examiner_corrections19thMARCH18(R).docx%23_Toc509586058

Table 64 Proposed methods for mapping Borre®d11) delivery of treatment items to the
LIVELY PrOJECT ...ttt eeene e 119
Table 65 Proposed methods for mapping Borrelli receipt (2011) of treatment items to the
LY S I 2 o] [>T o SR 120
Table 66 Proposed methods for mapping Borrelli enactment (2011) of treatment items to
the LIVELY PrOJECT....ceiiiiiiiiieiee et 121
Table 67 Assessment of delivery, recegmd enactment, by provider and primary and

secondary raters for each set of consultations................ccoeveeeeiiiiiiiiee e, 121

Table 68 Results of assessment of study design in LIVELY with the Borrelli 2011

(03 01T o 141 SRR RPPP 121
Table 69 Results of assessment of training of providers in the LIVELY PAI with the
Borrelli 2011 CheCKISL........coooi e 123
Table 610 Resultsof assessment of delivery of treatment of the LIVELY PAI with the
Borrelli 2011 ChECKIISL.......vuiiiiiiie e eeeeeeee e 124
Table 611 Results of the assessment of delivery of Behaviour Change Strategies by
provider to a prticipant in the LIVELY PAL..........oooriieeeee 126
Table 612 Results of the assessment of delivery of the components on the consultation
schedule by providdo a participant in the LIVELY PAL........cccccoiiiiiiiiiiiiccnn. 127
Table 613 Results of assessment of treatment receipt of the LIVELY PAI with Borrelli
2011 CRECKIIST.....ce e eeee e e e e et 129
Table 614 Results of the assessnm@h receipt of the LIVELY PAI bythreeparticipans
........................................................................................................................ 130
Table 615 Assessment of treatment enactment of the LIVELY project with the Borrelli
(2011) CRECKIISL....ceiiii e errer e e 132

Table 616 Results of the assessment of enactment of treatment skills of the LIVELY PAI
o)V o = L 1o ] = 1 | S 133
Table 617 Summary of key lessons learned thaiwdt be considered in future research for

the assessment of treatment fidelity of an intervention.................ccooevvvnnn.n. 133



Xi

List of Appendices
Appendix 1  LIVELY Case Report Fan Instructions CD-ROM
Appendix2  LIVELY Case Report Fon CD-ROM
Appendix 3  Activity monitor participant instructiormanual 176

Appendix 4 Data checkingnd wear time combinations for Actigph and 181
pedometer pre analysis

Appendix 5  Physical activity interventiofile CD-ROM

Appendix 6 | jst of Behaviour Changetgtegiesfor the LIVELY PAI 188
(amended)

Appendix 7 LIVELY Patient manual CD-ROM

Appendix 8 TIDieR Checklist Results for the Clinician facilitated physice 190
activity intervention versus pulmonary rehabilitation in
improving physical activity in COPDA feasibility study

Appendix 9  Ethical approval from the Northern Ireland research ethics 192

committee
Appendix 10 Study approval from the BHSCT governance section 202
Appendix 11  Study approval from the WHSCT governancetisec 206
Appendix 12 Additional baseline characteristiftg participants in the 209

LIVELY COPD project
Appendix 13 Baseline, post intervention and follow up outcome measure 212
data for participants in the LIVELY COPD project

Appendix 14 Standard operating procedure faitiadising, downloading and 215
analysing Actigraph

Appendix 5 Semi structured interview script CD-ROM

Appendix 5 Qualitative analysis research team: credentials, training anc 217
experience

Appendix 7 A priori themes for qualitative componawitthe LIVELY 219
COPD project

Appendix B Initial template for qualitative componewitthe LIVELY 221
COPD project

Appendix ®  Amendednitial template for qualitative componeoit the 223

LIVELY COPD project

Appendix 20 Final templatdor the qualitatie component of the LIVELY 225
COPD project
Appendix21 Characteristics andeferences for included papers in the 227
fidelity review: a scoping review of the methagsed to
evaluate treatment fidelity in behavioural change interventic
Appendix22 Summary table of results of assessment of studies included 272
asystematic review by wilson et al. 2014 with the tidier
checklist
Appendix B3 Blank Borrelli 2011 checklist 275
Appendix 22 Pulmonary rehabilitatioheckform for all sites included in thi 279
LIVELY COPD project



Xii

Appendix B  Evaluation of training provider®r thedelivery of physical 281
activity intervention provider feedback evaluation
guestionnaire

Appendix B  List of original behaviour change strategies included in the CD-ROM

LIVELY PAI

Appendix Z  Original delivery checklistieveloped specifically for the CD-ROM
assessment of fidelity of the LIVELY PAI

Appendix B Original receipt checkligleveloped specifically for the CD-ROM

assessment of fidelity of the LIVELY PAI

Appendix29 Original enactment checkligieveloped specifically for the CD-ROM
assessment of fidelity of the LIVELY PAI

Appendix 30 Amended delivery checklist developed specifically for the 283
assessment of fidelity of the LIVELY PAI

Appendix31 Amended receipthecklistdeveloped specifically for the 299
assessment of fidelity of the LIVELY PAI

Appendix32 Amended enactment checkldeveloped specifically for the 303
assessment of fidelity of the LIVELY PAI

Appendix 3 Results of the pulmonary rehabilitati check of sites includec CD ROM
in the LIVELY COPD project

Appendix 3t Summary of available recordings of LIVELY PAI consultatic 308

Appendix 3 Minutes of LIVELY team meeting #2December 2012 CD ROM



Xiii

Dissemination of Findings

006 S h eMaBradley J.M, McDonough S.M, McGarvey L, Cosgrove D, Troosters T, Boyd
A, Mc Donnel |l T, MPatans af physical activityNhepatienks wibh.
chronic obstructive pulmonary disease (COPD) in Northern Ireland. Irish Thoracic Society
Annual Sientific Meeting.Ir J of Med Sci (2015Nov. Cork, Ireland. [Poster presentation]

O6Shea O. M, Bradley J. M, McDonough S. M, Mc
Arden M, McDonnel |l TPhyddal MawtyursCOFD: AclDidide i | | B
facilitatedpedometebasedwvalking programme. Irish Society of Chartered

Physiotherapists Annual Conference Oct 2016. Wexford, Ireland. 184 (Suppl 11):5S493

[Awarded best @l presentation]

OO0 Nei | | BM, McDordugle @M, MeGarvey L, Bradbury I, Arden M, Trotexs
T, Cosgrove D, McManus T, McDonnell TJ, BradleyJPhysicd act vity interVention
VErsus pl.monalY rehabilitation inCOPD: The LIVELY COPD Project. British
Thoracic Society Winter Meeting Dec 2016. London, UK. 10.1136/thor2qh6
209333.390ral presentatioh

O6Shea O, McCor mi ¢k RreatBentdidklityanyoehdvidur chargeNe i | |
interventions: A Scoping Review. Health Enhancing Physical Activity (HEPA) Annual
Meeting September 2016. Belfast, UK. [Poster presentation]

O6 Shea ofinick MMBradley M, 0O06 N016). FidBlity review: a scoping
review of the methods used to evaluate treatment fidelity in behavioural change
interventions. Physical Therapy Reviewall. 21, Iss. 36 [Publication]

O6Shea O, O6 Ne i |.M, Br&dley IMtPatem pencgplionsSof a physical
activity intervention and pulmonary rehabilitation from the LIVELY COPD project. The
Association of Chartered Physiotherapists in Respiratory Care Conference, April 2017, York,

UK. [Poster presentation]



Xiv

Acknowledgements

There are several individuals and organisations to whom | wish to express my sincere thanks

and gratitude for making this programme of research possible.

Firstly 1 would I|Iike to t haneksodungyBsdtypaed vi s o
ProfessorSuzanne McDonough for your excellent guidance, support arehsgsipn. You
have been so generous with your time and knowledge. | really have enjoyed working

alongside you over the past three years.

Thank you to the Department of Emptognt and Learning for providing financial support
for my PhD and to Northern Ireland Chest Heart and Stroke who funded the LIVELY COPD

project. Without yousupport none of this reseanslould have been possible.

Thank you to clinicians in the Northemsh Clinical Research Network; Denise, Adrian and
Catherine who helped recruit patients and delivered the intervention. You were always there
as second pair of hands when needed. | must also thank all the patients who took part in the
LIVELY COPD projectand to the pulmonary rehabilitaticirams who facilitated the
conduct of this research.

Thank you to the other members of the research team including Madelynne Arden, lan
Bradbury, Lorcan McGarvey, Thierry Troosters and Tim McDonnell for sharing your
expertiseand knowledgeYour input into this research has been invaluable. In particular,

thank you to Adele Boyd for yourelp as research assistant.

Thank you to my fellow PhD students and staff at the Centre for Health and Rehabilitation
Technologies foyour friendship and support over the pastthreeyéanse 12 o6c | oc |
breaks and threesies provided at times some much needed distraction and relief.

Thank you to my family and friends at home and abroad who have supported me in many
differentway t hr oughout this journey. A speci al

patience, encouragement and faith in my ability has brought me to where | am today.



XV

Abstract

Background: People with COPD engage in lower levels of physical activity (PA) caedpar

to healthy peopld?A interventiongPAI) for people with COPre nooffered in thecurrent
healthcare systemAim: To assess the feasibility of conducting a trial to explore the
effectiveness PAI versus pulmonary rehabilitatiqi®R) in improving plysical activity in
patients withCOPD (theLIVELY COPD project); ando assess the treatment fidelity of the
LIVELY PAL.

Methods: A mixed methods randomised controlled feasibility trial was undertaken and the
treatment fidelity of the PAlas assesse@OPD patientsreferred to PRn two health and
social care trusts were screened50were recruited and randomised. The PAI consisted of
a 12 week pedometer driven walking interventiparticipants had weekly contact with a
physiotherapist/nursend sestep goas. Outcome measures were collected at baseline, post
intervention and follow up. Qualitative interviews were conducted at post interveBdioed

on a review of the literaturéhe Borrelli 2011 checklist was usedassess the fidelity of the
PAL.

Results: N=50 participants were recruitdBAl n=23 PR n=27) There were less dropouts

in the PAI (26%) compared to PR (52%). Participants in the PAl increased their average daily
step count in line with the minimal clinically important differencedtap count in COPD,

this was not observed in PRhe result®of thequalitative component demonstrated that the
participants experienced a rangeheflth benefitsParticipants in both groups encountered
barriers toparticipation the PAl had a swngeremphasis on facilitatorsThe LIVELY PAI

was delivered with good fidelity and the use of the Borrelli 2011 checklistgdpraveasible
platform for assessimg fidelity of a PAL.

Conclusion: Thesefindings supporthe feasibility of the LIVELY COPD prejctand there

was important learning which could help ensure #uecess of a futureid. Testing the
feasibility of a trialwith a mixed methods design was a valuable process and the qualitative
data enriched our results. Assessing the fidelitytred UVELY PAI increased our
understanding of thatervention Future research is needed to test the intervention inya full

powered randomised controlled trial
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Chapterl-l nt roducti on

1.1 Introduction

This chapter will provide background information about the prevalenesegptation and
treatment ofchronic obstructive pulmonary disease (COPD)will present evidene
regardng the importance gbhysical activity (PA)or people with COPD andescribe
thelevels of PA in the COPD populatiofigble 11 PA levels for different cohorts of
people with COPIand healthy peopleYhis chapter will also outlinthe importance of
conducting and reportingn feasibility trials; the inclusion of a mixed theds research
design within deasibility trial, in addition to the relevance of assessing and monitoring
treatment fidelity in the context of a feasibility trial. The aims and org#aris of this
thesis willalsobe outlined.

1.2 Chronic Obstructive Pulmonary Disease

COPD is a chronic and debilitating disease of the airways, characterised bysibleve
airflow obstruction (®LD 2017). This chronic airflow limitation is caused Hyaoges

in both the small airways and parenctandestruction (emphysema) Q&D 2017).
These changes are caused by sigaift exposure to noxious gasesinly smoking.
Globally COPD is a highly prevalent cause of mortality and morbidity; it is currdvly t
fourth leading cause of death worldwide; by 2020 it is estimated to be the third leading
cause of death (Lozano et al. 2012). The increasing prevalence is due to the continued
exposure to noxious gases and the ageing population in more developedesountri
(Mathers and Loncar 2006)he prevalence of COPD in thénited Kingdom (UK)is
estimated to be 2% (Snell et al. 2016)Northern Ireland (NIt is estimated that 1.8%

of the population are living with COPD (DHSSPSNI 2013). However the actual
prevalence of COPD is likely to be higher given that COPD is under diagnosed,

particularly in the earlier stages of the disease (Soriano et al. 2009).

COPD is primarily a disease of the airways with some significant systemic
(extrapulmonary) effects (GOLD 2017). These include renal and hormonal
abnormalities, skeletal muscle dysfunction and anaemia and are due to the abnormal
reaction in tle systemic circulation (Paland®98, GOLD 2017, John et al. 2005).

Furthermore it is becoming increasingly recognisedttieste systemic effects as well as



the presence of other conditions can contribute to the increased severity of the disease
(Vestbo et al. 2013). Some of the other comorbidities frequently reported in COPD
patients include cardiovascular diseases, anxaety/or depression and lung cancer
(Hillas et al. 2015). The main symptoms of COPD include progressive breathlessness and
chronic cough (GOLD 2017). These symptornan be are managed through
pharmacological and ngpharmacological treatment. Pharmacolobidaeatment
includes bronchodilators, corticosteroids and combination therapies, mucolytics and
theophylline and in some cases oxygen therapy (NICE 2010).pNammacological
therapies include smoking cessation, Hrasive ventilation, surgery, nutritioand
pulmonary rehabilitation (PR) (NICE 2010). PR can be defined as an interdisciplinary
programme of care for patients with chronic respiratory impairment that is individually
tailored and desi gn e dsicalandsaquial penfidrnsee asaellc h p
as theirautonomy; programmes comprise of individualised exercise programmes and
education (Bolton et al. 2013). PR has been shown to increase exercise capacity and
quality of life in people with COPD (McCarthy et al. 2015). Exercise trainindy an
education aréhekey components of the treatment of PR. Individuals with COPD tend to
avoid activities that induce breathlessness (Katajisto et al. 2012, Todt et al. 2015); these
can be simple activities of daily living for example washing and dreslsovger levels

of activity have been observed in the early stages of the disease process (Watz et al. 2009)
which decreasefurther with increasing disease severity (Troosters et al. 0ER is
currently the only form of exercise training available witttie health service for people

with COPD.

The British Thoracic Society (BTSjuidelines recommend that PR programmes are
delivered for a minimum of 6 weeks-{& weeks) with two weekly supervised exercise
sessions andthird session unsupervised (Boltehal. 2013). It is recommended that a
combination of progressive muscle resistance and aerobic training should be delivered
for the exercise training and there are 20 recommended educational topics in the BTS
guidelines (Bolton et al. 2013). Qualitativesearch with COPD patients and health
professionals has identified six key topics that they perceived as important for inclusion
in the education component of PR (Wilson et al. 2007). PR is part of the standard
treatment of COPD and there is a strong evat base to pport this PR has been shown

to not only improve exercise capacity and quality of life (McCarthy et al. 2015), it has

also been shown to reduce exacerbations (Gruel et al. 2000), hospital admissions as well



as length of stay (Griffiths ei.a&2001). Despite this evidence, a recent audiPR for
England and Wales has demonstrated that PR does not seem to suit all patients with
COPD; not all patients referred to PR attend for assessment and not all patients who are
assessednrollin the prgramme (Steiner et al. 2016). Furthermamepout rates for PR

for those patients whenrollin PRhave ben reported to bas high as 50%Chaplin et

al. 2017) data from a recent audit of PR in England and Wales reported a dropout rate of
29% (Steinertal. 2016). Finally PR does not always resuitincreased PASpruit et

al. 2013, Bolton et al. 20).3

1.3Physical Activity and COPD

PAis defined as any bodily movemenbgduced by skeletal muscles thesults in energy
expenditure (Casperson dt 4985, WHO 2017). Exercise is a subsetPdf that is
planned, structured, and repetitive and has as a final or an intermediate objective the
improvement or maintenance of physical fitness (Casperson et al. 1985). Regular PA is
associated with improvecehlth outcomes in relation to the prevention of several chronic
disease and premature death (Warburton et al. 2006). The British Association of Sport
and Exercise Science (BASE811) have devised PA guidelines to clarify the minimum
amount of PA that pedp should engage in to maintain good health. These guidelines
recommend that adults should engage in three core activities; aerobic activity, strength
training and reduce time spent sitting/lying. The guidelines state that healthy individuals
should be atve on every day of the week; this activity should add up to 150 minutes of
moderate activity or 30 minutes on at least 5 days of the week with at least two days of
muscle strength training. With regards to aerobic activity, comparable benefits can be
achieved through 75 minutes of vigorowsctivity spread across the weedr in
combinations of moderate and vigorous activity. Aerobic activity should be completed in
bouts of ten minutes; during moderate activity individuals should feel their heart beat
faser and still be able to maintain a conversation whilst in vigorous activity their heart
would beat more rapidly, therefore making it difficult to carry out a conversation. Daily
PA can also be completed in terms of step count. Current guede®commesh 10000

steps per dayfor healtly adults (Tudor iLocke and Bassett 2004); walking at
approximately 100 steps per minute represents moderate activity {Tocke et al.

2005)



People with COPD engage in lower levelsRA than healthy individualgPitta etal.
2005). The COPD population included in this study engaged in a nis@amdard
deviation (SD)) of 44(26) minutes of walkingper daycompared to 81(26) minutes
completed by healthy peopleTudorLocke et al. (2011) have recommended that
individuals living with a disability and/or chronic illness, incladi people with COPD,
complete 7008000 steps per daylhe PA levels of gtients withCOPD can vary
depending on countrgTable 1.1) The studies contained in Tablel contain small
numbers which preveérany firmconclusions regarding the daily PA levels of people with
COPD in these countries, but howewer give us some representation of the varying
levels of daily PA in people with COPD and how they compare with healthy adults.
recent metanalyss cemonstrated that individuals with COPD complete on average
4,579 steps per day and their PA levels are mainly influenced by disease severity
(Saunders et al. 2016)s observed in healthy populatigf¥A plays an important role in
the maintenance of health people with COPDNlin Lee and Skerret 2001}igher
levels of PA are associated withetter COPD outcomes in terms oéduced
exacerbations, hospitalisations amortality (GarciaAymerich et al. 2006Moy et al.
2013, Gimenesantos et al. 2034 Given the research indicating the importance of PA
in people with COPD, there has been a focus on interventions to increase PA in this
population. PR is currently the only form of exercise training offered to people with
COPD within the health service and da$ not always result in increased PA (Spruit et
al. 2013).

Wascheki et al. (2011) have reported that objectively measured PA is the strongest
predictor of alcause mortality in people with COPD. PA can be objectively measured
in COPD using a number dffferent devices. A recent review by Byron and Rowe (2016)
identified the five most commonly used devices tasuee PA in the COPD literature:

() The SenseWear Armband devi¢® The DynaPort Activity Monitar (iii) The
ActiGraph 7164, GT1Mand GT3X+dmes (iv)The RT3 Trackeand (v) the Yamax
Digiwalker. All of these devices are accelerometers except for the Yamax Digiwalker
which is a pedometer. In an exploration of the validity of activity mamitopeople with
COPD; the ActiGaph GT3x. DynaPort @hSenseWear armband have been identified as
the most valid monitors during standardised activities (Van Remoortel et al. 2012).



There is some existingerature exploring differenplatformsfor delivering PR and PA
training to people witlCOPD.For FR, researchers have compared unsupervised home
based PR with traditional PR (Holland et al. 2016), web based PR programme with
traditional PR (Chaplin et al. 2017) and once weeklpervisedversus twice weekly
supervise®®PRO6 Nei | | )dntgenadl resultd & thése different programmes still
showed short to medium term benefit comparable with traditionalPierms of PA
training, interventions have varied in terms of the type of PA, frequency, duration and
components included (Wilson et al. 201For example Behnke et al. 2005 compaaied

10 day hospital led walking programme, consigg of five, 15 minute walking sessions

per day with a control group (did not received any training). Elsevimredoiri et al.
2012, compar a low intensity calisthenics and breathing programme with a high
intensity whole bodgndurancend strength programme, both programmes consisted of
one hour training, three times per week for 12 wedksse interventios showed
favourable effectdHowever no previous eésearch has compara PAIto PR in people

with COPD.The effectivenesof a PAI, compared to PR at increasing PA in people with
COPD is unknown.

The review by by Wilson et al. 20i¥as available at the outset of this Thesis and as such
was used to inforrthe rationale for the PA interventiolm Wilson et al. (2014gight of

the twenty articles included were solely walking based interventions (Behnke et al. 2005,
Wewel et al. 2008, Hospes et al. 2009, Breyer et al. 2010, Moy et al. 2010, Pomidori et
al. 2012, Moy et al. 2012, Pleguezuelos et al. 2018lore recent publications haaéso
explored the effectiveness of PAIs in people with COPD (Moy et al.,, Alfénburg et

al. 2015,Demeyer et al. 2037 Although hesepublicationswere not available ahé

outset of this thesis is reassuring that they too have included many of the suggestions
from Wilson et al. 2014; theglso focusedn walking. For example the study by Demeyer

et al. 201¢ompared a 12 week semiautomated 12 week telecoaching prograitme
usual care (no intervention). The intervention group received a step counter and exercise
booklet, weekly step goals were automatically generated based on local weather reports
and each patients current PA levelarticipants in this intervention eh@nstrated

improvements in PA and exercise capacity

Step count i simple and understandable metric of PA and walkepgesents a form of

PA that does not require any formal training or specialist equipment and can be



undert aken i nowmatime anc ehvirenmenu @ullt @l. 2007) and is
necessary for activities of daily living. More recently the use of a pedometer for self
monitoring has been identified as a successful strategy for promoting adherence and
increasing PA in PAls for people WiCOPD (Mantaoni et al. 2016, Leidy et al. 2014)

1.4 Feasibility trials

In recent years the rolef feasibility studies hagained increased attention (Lancaster
2015). Feasibility studies are pieces of researchductedefore a main study in order
toanswer the questi on NHR0L2).tTheinmain edsansifor b e
conducting a feasibility study can be grouped into fouinrokassifications: (i) process;

this refers to recruitment and retention rates, (ii) resodezds with time andny bulget
problems, (iii) managemerthis explores personnel and data manag# issues and (iv)
scientific; assesses treatment safety, determination of dose levels and response and
estimation of treatent effect and its variance (Tihene et al. 2010)Despite the
importance of conducting feasibility trial there is an inconsistency in the literature
regarding the reportingf feasibility trials. The National Institute for HealResearch
(NIHR 2012) ha published criteria to determine the success oflaoting a feasibility

trial and theseanbe used to guide threporting of such studieMore recentlyThabane

et al. (2016) have published arpposed extension to the Consolidated Standards of
Reporting Trials (CONSORTtatement for the reporting ofdgibility and pilot studies.
According toThabaneet al. 010 the most frequent mistake made in the conduct of

feasibility trials is that researchers place mxpbasis on effectiveness asarcome.

The use of both quantitative (descriptive) anditatéve analysis has been recommended

in feasibility trials (TickleDegnen 2012, O6Cathain 2015, (
participantsodo views within a feasibilit)
different aspects of the trial includirigr example the intervention itself and outcome
measures. Acceptability of the intervention is a key criterion of feasibility. Furthermore
conducting mixed methods research has been advocated within physiotherapy research
(Shaw et al. 2010). Physiotherapy a profession aligns both subjective and objective
assessments to help determine treatment and diagnosis; mixed methods research is
therefore well placed within physiotherapy reseafRauscher and Gregald (2009)
proposed three different designs faixed methods research: {lile quantitative research

is conducted first followed by the qualitative research fgaRr the quantitative results



(i) the qualitative research is conducted first to help inform how the intervention or
quanttative data willbe collected and (iijhe quantitative and qualitative research are
conducted simultaneousiiroughout the research procebsth the quantitative and
qualitative research are addressihg same research question; the third methdbdeis
most applcabke for a feasibility trial as the quantitative and qualitative data are

addressing the same research question

Anotherkey purpose of conducting feasibility triatsto reducehreats to the \ality of

t he st ud y(dicklerdeaghan 2048. ¥alidy can be defined as both internal and
external. Internal validity ensures that the results of the intervention are attributable to the
intervention and no extra treatment factors (Moncher and Prinz 1991). External validity
enhances the répabliltiy of the interventionfor exampleif the intervention was to be
repeaéd in a full RTC then the saméd not similar- results would be expected (Moncher

and Prinz 1991). Treatment fidelity, although a concept that is often neglected in the
literature (Borrdi et al. 2005), has been identified as important in maintaining the validity
of a trial. Treatment fidelity can be defined the methodological strategies used to
monitor and enhance the reliability and validity of behavioural interventions. It ad¢se ref

to the methodological practices used to ensure that a research study reliably and validly
tests alinical interventionBellg et al. 2004)In short;treatment fidelity ensures that the

intervention is delivered as intended (Bellg et al. 2004).

1.5Summary

COPD is a preventable and treatable yet incurable disease. PA levels are low among the
COPD population (Troosters et al. 2@L0Despite the established benefits of PA in
people with COPD there are no interventions specifically targeted at imgé&&iin this
population offered within the health service. However, research has demonstrated that
PAls can increase PA in people with COPD, and walking interventions are frequently
used in this population (Wilson et al. 2014). A pedometer driven walkiegvention

may have the capacity to increase PA in people @D compared to PR.could also

offer an alternative to PR allowing for increasdmbicefor patients with COPD.

Recent publications have highlighted the need to conductegadtron feaibility trials
(Thabane et al. 2016). Before invegdting a PAland comparing a PAI to PiR a full

scale randomised controlled trial (RTICis necessary to test the feasibility of conducting



the trial. Testing the feasibility of a trial in a mixed heds design will provide important
information regarding the acceptability of the trial (Cooper al. 2014). Finally the
assessment and monitoring of treatment fidelity has the potential to reduce any threats to
thevalidity of a proposed trialf is therebrean important element to include (Bellg et al.
2004).

1.6 Aims and organisation of this thesis

1.6.1Aims and organisation of thesis

There were two key aims of this thesis. Firsttyassess the feasibility of conducting a

trial to explore the effetteness of a pedometer driven clinician facilitated PAI versus
PR in improving PA in COPD patients referred to @k LIVELY COPD project)and
secondlyto assess the treatment fidelity of the LIVELY PAL In order to achieve these
aims, a mixed methodsamdomised controlled feasibility trial was undertaken and the
treatment fidelity of the PAI was assessed. These aims have informed the chapters within
this PhD, each chapter has its own unique objectives.

1.6.20rganisation of thesis

Chapter 2 details themethods used fathe LIVELY COPD project. This includes a
description of the procedures used for screening, recruitment, randomisation and the
assessment tools used (for exampjlgestionnaires, activity monitors, the incremental
shuttle walk test) and s details the elements included in the PAI and PR.

Chapter 3 describes the quantitative componenthad LIVELY COPD projectwhich
examined the feasibility of exploring the effectiveness of PAI versus PR in improving PA
in COPD patients referred to PR.iSichapter utilises the NIHR (2012) criteria for
success of a feasibility study to assess the feasibility of the trial as a whole as well as
guidance from other current literature to assess the feasibility of the PAI, specifically
(Paxton et al. 2017).

Chapter 4 describesthe qualitative component of thelVELY COPD project the
methods employed and the results of the qualitative component of the LIVELY COPD
projectare reported.

Chapter 5details a scoping review conducted to identify how treatmenttiydelidefined

and to explore the extent to which the reported fidelity is assessed/monitored in the

published literature on behaviour change, physiotherapy, physical activity interventions



and exercise therapy and how the methods employed in this lieerap to the five
domains of treatment fidelity as set out by the National Institute fattikjeBehaviour
Change Consortium (NIH BCC) (Bellg et al. 2004).

Chapter 6 describes the development of a framework to assess the treatment fidelity of
the LIVELY COPD project using the Borrelli (2011) checklist. This chapter also includes
the results of the assessment of treatment fidefithe LIVELY PAL.

Chapter 7 summarises the main research findings and outputs from the research
conducted in the current thesi§he implications and recommendations for future

research and practice are also discussed.

1.6.3Roles of research team and financial support

This PhDwasfunded by the Department ofriployment and Learning (DEL) aridlly
embedded in the LIVELY COPD pmrgtwhich was funded byorthern Ireland Chest
Heart and Stroke\NICHS). The protocol for the LIVELY COPD project was developed
by Dr Br e nd aB O@oNREef Investigator, Professor JudyBradley (JB),
Professor SuzanndcDonough(SMcD), Dr Lorcan McGrvey(LMcG) (local Principal
Investigator (PI), Belfast Health and Social Care Trust (BHS®F)Terence McManus
(TMcM) (local Pl Western Health and Social Care Trust (WHSCP)ofessoiThierry
Troosters {T), Professor Madelynne Arde(MA), Dr lan Bradbury (IB), Dr Tim
McDonnell (TMcD), Dr Denise CosgrovéDC). The LIVELY COPD project was
supportedby the Northern Ireland Clinical Research NetwdCRN), respiratory
health and the PAI was delivered by network coordinators (DC, CH and AMcD). My
primary role within the LIVELY COPD project was (i) data collection; assessing patients
with the outcome measures at each tpomt (methods are outlined irh@pte 2); This
involved liaising with the network staff delivering the PAI and those deliveringiBR, (
data input and analysis; all outcome measure data collected was inputted into Statistical
Package for Social Sciences (SPSS) version 22.0 (SPSS Incg&Hicafor analysis

(i) conducting and analysing the qualitative component and (iv) the af@weintand
implementatiorof the protocol for the assessment of fidelity of the.PAI

For each of the chaptéssudiesdifferent members of the research team were involved o
had more prominent roles andh&pte 5 was conducted in collaboration withheag e r 6 s
student (RMcC). The researchers involved and the roles of each of the members of the

research team are outlinettlae beginning of each chapter.



Table 1-1Physical Activity levels for different groups of people with COPD and healthy people

Study Population N= Device used Results
Wilson 2014** | Northern Ireland N=30 ActiGraph Light PA (mins/day) | MVPA (mins/day) Daily steps
(healthy adults) GT3X 236 (59) 35 (20) 7,802 (2,574)*
Belgium N=20 Mild (mins/day) Moderate (mins/day) | Daily steps
(COPD) SenseWear Pr| 93(15) 27(7) 6383 (643)
Troosters et al Armbands
2010a** Belgium N=30 SenseWear Pr| 160(89) 65 (70) 9372 (3574)
(healthy adults) Armbands
Italy (COPD) N=29 SenseWear Pr| 64(18) 10(8) 6610 (804)
Armbands
USA (COPD) N=21 SenseWear Pr| 62(15) 21(7) 5115 (675)
Armbands
Park et all USA (healthy| N=1386 ActiGraph Light PA (mins/day) | MVPA (mins/day)*
2013** adults) 288.06 (101.53) 12.21 (26.23)
Egan et al. 2012 Republic of| N=46 SenseWear Pr| Daily Physical activity duration in minutes | Daily steps
Ireland ( COPD) Armbands 48.0 (66.8) 3611 (2863)

*MVPA: moderate to vigorous physical activity ** Results are mear) (SD

0T
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Chapter2-Met hods

2.0Chapter overview

The LIVELY COPD project(Chapter 3 was designed to assess the feasibitity
conducting a trial to investigate the effectiveness of a PAI (physical activity consultation
and a pedometdyased walking programme) versus PR in improving PA in COPIB
general methods chapter Idetail the LIVELY PAI, outline the procedures followed for

the outcome measure assessment for the LIVELY COPD project, data collection and will
describe the development of the study materials for the LIVELY COPD prdjketrole

of each of the membens the study team is outliden Table 2.1.

Table 2-1 Role of members of study team

Personnel Role

Or I agh 06 S| -Preparation and updating of study materials
-Conducting and scheduling outcome measures
assessments

-Data entrydata checking and data cleaning
-Analysis of results

-Write up of methods

Dr . Br e nd a|-Development of the LIVELY PAI

-Preparation and updating of study mstisr

- Selection of outcome measures

-Developnent of clinical research record forms
-Training of staff for outcome measure assessment
-Training of providers to deliver the PAI
-Conducting outcome measure assessment (back up fo
annual leave)

-Analysis ofresults

-Intellectual contribution to and write up of chapter
Prof. Judy Bradley -Development of the LIVELY PAI

- Selection of outcome measures

-Developnent of clinical research record forms
-Trainingand mentoringf providers to deliver the PAI
-Analyss of results

-Intellectual contribution to and write up of chapter
Prof. Suzanne -Development of the LIVELY PAI

McDonough -Selection of outcome measures

-Developnent of clinical research record forms
-Trainingand mentoringf providers to deliver the RA
-Analysis of results

-Intellectual contribution to and write up of chapter
Dr. Adele Boyd -Preparation and updating of study materials
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-Conducting and schedny outcome measures assessm
-Data entry

Dr Denise Cosgrove | -Screening of patida for the LIVELY COPD project
-Participation in training to deliver the PAI

-Delivery of the LIVELY PAI

Dr Catherine Hanratty | -Screening of patients for the LIVELY COPD project
-Participation in training to deliver the PAI

-Delivery of the LIVELY PAI

-Data entry

Adrian McDonald -Screening of patients for the LIVELY COPD project
-Participation in training to deliver the PAI

-Delivery of the LIVELY PAI

Dr Terence McManus | -PI for the WHSCT

Dr Lorcan McGarvey | -PI for the BHSCT

Prof Madeline Arden | -Develgoment of the LIVELY PAI

Prof Thierry Troosters | -Development of the LIVELY PAI

Dr Tim McDonnell -Development of the LIVELY PAI

Dr Jason Wilson -ActiGraph data analysis training

-Objective PA data checkirand cleaning

2.1 Introduction

Complete repomg of RCTs is important to allow for accurate assessment and
replicability of the methodology and findings of the trial (Schulz et al. 2010, Hoffman et
al. 2014). Therefore the aim of this chapter is to outline the general methods of the
administration ad andysis of the assessment tools andassesshe outcome of the
intervention (PAI) andthe comparative condition (PR). The assessment tools are
described with reference to the published guidance and recommendations in addition to
the evidence of reliality and validity for each toowhere available. This chapter also
aims to describe the PAI and PR and the study materials for the LIVELY COPD project.

2.2 Study Design andStudy procedures

A randomised controlled mixed methods design was used itritdisParticipants were
randomisedo ensure that the allocation of patients in this trial was not biased by baseline
statusA feasibility RCT was conduted teelpinform a future trialPatients attended four
study visits for outcome assessment. Tiezline assessment was conducted over two
appointments 7 days apart (Visit 1 and 2). Participants vamcbomised to either group
(PAI or PR) following baseline assessment. The sumith@putcome meases used is
available in Bble 22. The LIVELY COPD progct was testing thieasibility of a PAI
versus PR in improving PA in people with COPD, therefore PA was a key outcome
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measure of the current studyhe selection of measures for the assessment of PA were
based on recent research on PA monitors in COPDrenckspiratory population (Van
Remoortel et al. 2012, Bradley et al. 20BR has been proven to increase exercise
capacity and quality of life, therefore exercise capacity and quality of life measures were
included(McCarthy et al 201%)the CAT and ISW are routinely used in PR to assess
these variables (Steiner et al. 201Barticipants were assessed again-pustvention

(Visit 3) and at 3 months following the end of the intervention (Visit 4). All data collected
in this study vas inputted and angled in Statistical Package for the Social Sciences
(SPSS)version 22.0.0 for Windows (SPSS Inc Chicago IL. JSénless otherwise
det ai | ed. Data was inputted into SBFESS by
was checked buyples8dbiwise describedinBhe methods.

2.21 Baseline demographics

All patients who had been screened and expressed an interest in participating in the study
were approached at the PR assessment clinic, where informed consent was obtained
(Appendix 1, LIVELY Clinical Research Form (CRHpstructions Screening and
Recruitment Procegsage 56 on CD-ROM). Once informed consent had been obtained

a range of demographic information was obtained from the participant, including age,
date of birth, smoking history, wether they were on long term oxygen therapy, their
resting Sp@ living arrangements, work status/history, previous attendance at PR,
medical history, comorbidities and medications (respiratory andregpiratory).

Further information was obtained fronmet PR assessment team notes; including
spirometry, height and weight whigas used to calculate their body mass index (BMI)

This information was recorded in the case report fékppéndix2, LIVELY CRF, page

5, 6and 8 on CD RON

2.2.2 Outcome measuredata collection

2.2.2.1Medical Research Council (MRC) Breathlessness Scale

The MRC breathlessness scatppendix2, LIVELY CREF, page 7, on CEROM) is a
subjective measure of disability as result of shortness of breath in respiratory populations
(Fletcheret al. 1959). The MRC breathlessness scale was conducted at baseline only

Patients chose a rating of their breathlessness on a fineguaile (Grade 1 to Grade 5).
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Grade 1 represents the | east amountotof di
troubled by breathlessness except on str
disability (Atoo breathless to |l eave the
The MRC breathlessness scale is -selhpleted and takes about one minute t
administer. The MRC has been validated for use in patients with COPD (Bestall et al.
1999). The guidelines for PR recommend that respiratory patients with an MRC score of
2-5 should be referred to PR (Bolton et al. 2013).

2.2.2.2 Exercise Capacity

The ncremental shuttle walk test (ISWT) was used to measure exercise capacity in this
study Appendix2, LIVELY CREF, page 9, on CHROM). The ISWT is a popular test of
exercise capacity for people with COPD and is increasingly being used in research
because its externally paced (Palange et2000). This test was conducted at each time
point. The ISWT was conducted in line with standard procedures for conducting the
ISWT (Holland et al. 2015). At baseline participants performed two ISWTSs to ensure that
any dange occurring post intervention/follow up was not due to a learning effect
(Holland et al. 2014). Two assessors were required to be present for this test; this was
usually a combination @& physiotherapist, nurse or a research assis&ngh et al. 994
demonstrated the ISWT to be digaest of exercise capacity in patients with chronic
airflow limitation. The ISWT is a recommended testdeterminingexercise capacity

for PR (Bolton et al. 2013Y.he ISWT ranges from-0020manda higher score tticates

a higher exercise capacity

2.22.3Physical Activity measures

PAwas measured at three time points; baseline, post interventiat fatidw up using

three different measurebwo objective measures and one subjective measure wede u

to measue PA An acceleometer (ActiGraph GT3X+) and sealegpedometer (Yamax
DigiWalker CW-700) were the objective measures employed. These devices were worn
on the same elastic belt (activity monitor belt) andem&orn over seven days. The
International Physial Activity Questionnaire (IPAQyas the subjective measureRA

used in the LIVELY COPDproject. Details on how to prepare the ActiGraph and
pedometer as well as instructions for how to explain these devices to the pardogpant
included inAppendix 1 (LIVELY CRF instructions, pagg11 andl8-20, on CD ROM).
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2.22.3.1ActiGraph GT3X+

The ActiGraph GT3X+ is traxial accelerometer (19 grams; 4.6 cm x 3.3cm x 1.5 cm)
which is worn around the waist. The total cost for one ActiGraph GT3X+ (£153.88), on
filargedo elastic belt (A9.26), one Acti Gr
software license (£923.31) was £1091.29 (prices as of January 2014). The ActiGraph
measures the time spent PA at different intensities, step counts and sedentary
behaviour. The ActiGraph is factory calibrated so did not require any manual calibration
by the research team. Before giving the ActiGraph to participants, the device was fully
charged and initialised using the Actilife software (version 6.8m@) set taecordfor

that participant. The ActiGraph was set to record at 1 second epochs but reintegrated to
15 second epochs for analysis (Byron and Rowe 2016). The ActiGraph was worn around
the waist on an elastic belt and positioned on the dominant hip, iwilinehe anterior
superior iliac spine. The elastic belt was fitted onto the participant by the researcher to
give a visual demonstration on correct positioning. The ActiGraph was only worn during
waking hours. Participants were given both written antalanstruction on where and

when to wear the ActiGraph. The written instruction booklet also contained a diary for
participants to record the daily wear time of the ActiGrajgipendix3, Activity monitor

instruction booklét

After theseven day weaime, the ActiGaph was reurned to the research team thye

patient and the data was downloaded usindhthii ife (Version 6.11.9)The numbe of

valid days of weartimeg&rec onf i r med u4img wvhaé¢ i @Weamono
(2011) wear time vaation algorithm was applied. Choi et al. (2011) checked fof non
wear time using two windows (window 1 and window 2); Negar time is calculated

using consecutive zero counts >/ 90 minutes (window 1), if non zero counts lasting up to

2 minutes were detéed during both 3®ninute periods of upstream and downstream
checking (window 2) from a specific time interval.  All data including >/5 days with
>/10 hours of daily weatime were then scored in ActiLife and exported to Microsoft
Excel for data analysi. Each parti ci pdfastylée actividygldl4 vy | e
1951 counts per minute (cpm)total moderaterigorous physical activity (MVPA)
(>/1952 cpm); MVPA accumulated in 10 minute bouts; number of bouts of MVPA

accumulated in 10 minutes; sedkry time (<100 cpm); and step counts were calculated
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using the Freedson Combination 1998 forn
cleaned in Microsoft Excel; ensuring that all days met the wear time criteria and removing
any data that was not regedfor analysis for example Epoch average step counts.

There is some level of debate regarding the amount of wear time required Aatada

set to be considered validiere isa variety of hours and days reported in the literature,
however there araso anumber of studies that do not report this wear time (Byron and
Rowe 2016). A minimum of 10 hours of wear time is the most commonly reported wear
time in the COPD population and a minimum of 5 valid days across the 7 day period is
recommended for data set to be valid (Byron and Rowe 2016). However given the
ambiguity and lack of gold standard guidelines for the number of hours and days for a
data set to be valid we explored our data to determine what combipatimurs and

days would optimise auwlata Appendix4, Data checking and/ear time combinations

for ActiGraph),yet maintain best practice. Based on the findings, our exploration and
guidance from the literature, only data including 5 valid days of ten hours wear time per
day wereincludel or anal ysis. Acti Graph data was
done systematically throughout the downloading and scoring prosegsr(dix4, Data
checkingand wear time combinations for Actigph and pedometer pre analysis

The ActiGraph GT3X+ is avalid instrument to measureA in people with COPD
(Rabinovichet al. 2013). Furthermore Byron and Rowe (2016) conducted a review to
understand how activity monitors have been used in COPD research to date. They
recommend the use of a-&rkial acceleromter which provides access to raw data; the

ActiGraph GT3X meets these criteria.

2.22.3.2Yamax DigiWalker CW700 pedometer

The DigiWalker CW700 is a pedometer (21 gransgm x 3.8cm x 2.1cm) worn on the
waist. The total cost for one DigiWalker GWO pedometer was £19.95 (price as of
January 2014). The DigiWalker pedometer measures step counts and walking time. The
pedometer is factory calibrated so did not require any manual calibration by the
researcher. Before the pedometers were distribukedtime on the pedometer was
checked and adjusted if necessary. The pedometer was worn alongside the ActiGraph on
the belt; the pedometer was worn medially to the ActiGraph.-st@0test was conducted

to confirm the pedometer was workiagd positioned coectly. The 20step test needed
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to record between 121 steps before the pedometer could be sealed with tape. The
pedometer was sealed with tape so that p:
therefore their PA could not be influenced over segen day wear time period. The
pedometer was fitted onto participants to give a visual demonstration on correct
positioning. The pedometer was only worn during waking hours. Participants were also
given written information on where and when to wear teeopeter The written
instruction also contained a diary for participants to record their daily wear time of the

pedometefAppendix 3, Activity monitor instructions book)et

After the monitoring period (at baseline, post intervention and follow @, récorded

on the pedometer on daily step counts wer
A valid day of pedometer data required steps to be recorded between 10(Ma0dkEps
(Matthiesson et aR015).After removal of invalid days, datasetith >/5 valid days were
analysed, data was checked systematically with JW (AppdnBiata checkingnd wear

time combinations for Acti@ph and pedometer pre analysis

The Yamax DigiWalker pedometer is accurate and reliable for counting stepsefGiou
al. 2003, Schneider et al. 2004). The Yamax DigiWalker pedometer has previously been
used to measuieA in the COPD population (Hospseet. al 2009Tabak et al.2014)

2.2.2.3.3International Physical Activity Questionnaire

PA was assessed subjeetiy with the IPAQ long fam at each time pointAppendix 2,
LIVELY CRF, pagel9-23, on CBDROM) The IPAQ contained 25 questions which
include four different PA domains: work outside the home (7 questions), transport (6
guestions), work inside the home (6egtions) and leisure time (6 questionshhe

| PAQO s s ¢ o r iGuidelineg rfap tData ®rocesging and Analysis of the
International Physical Activity Questionnaire (IPAQ$hort and Long Forms November
2005 was used to summarise the resultse datgrom these questions can then be used
to calcul at e an -minutdsispentihwalking, snodeeahndavigorodsE T
PA. There are two questions on sitting time; one question on average sitting time on a
week day and one question on average gitimeon a weekend day. The IPAQ is self
completed and takes about 15 minutes to administer. The IPAQ is a validated measure of
metabolic equivalent minutes (METinutes) spent in different physical activities and

sedentary behaviour (sitting time) ovletprevious seven days (Craig et al. 2003). The
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IPAQ has been validated for use in healthy individuals (Craig et al. 2003) and previously
used to measufeA in the COPD population (Liao et al. 2014).

2.22.4HRQoL questionnaires
2.22.4.1EQ-5D-5L Health Questionnaire

The EQ5D-5L, English version for the UKAppendix2, LIVELY CRF, page 2426, on
CD-ROM) was used in the LIVELY COPD project to measure health stBiesEQ5D-

5L was completed at alime points, it is seitompleted and takes about thremutes to
administer. The E@D-5L consists of two parts; éhdescriptive system and the visual
analogue scale (VAS)0-100) rating of health. The descriptive system contains five
dimensions; mobility, selare, usual activities, pain/discomfort and iaby{depression

which are rated on-point Likert scale. Higher scores on these five questions indicate
increased problems in these five dimensions. Response patterns for the numbered values
of the five questions are reported from optimal health stafilsl() to severe problems

in all dimensions (55555). Using the response patterns an index value is calculated using
the EQ-5D-5L Index Value Calculator Versiod. A lower score indicates a worse
perceived health status. A separate score is recorded frodABiescale, with a lower
number indicating worse perceived health. Nolan et al. (2016) found #&DER]D to be

valid and responsive measure of health status in people with COPD. The EQ5D5L has
previously been used in the COPD population (Gillespie €04I3, Briggs et al. 2010,
Cross et al. 2010

2.22.4.2COPD Assessment Test (CAT)

The CAT aims to quantify the impact of C
quality of life (Appendix 2, LIVELY CRF, page 27, on CIROM). This is a self
administeed outcome measure and takes about three minutes to administer. The CAT
was completed at atime points in the LIVELY COPD project. It consists of eight
guestions which are scored o®6int Likert scale. The eight questions relate to common
symptoms 6 COPD and quality of life including cough, phlegm, chest tightness,
dyspnoea, usual activities, and confidence in leaving their home, sleep and energy levels.
A higher score on the Likert scale indicates reduced symptoms or impact on quality of
life. Forex ampl e in relatc¢amned ofilcomghera dOWQghHOaG

il cough all the timeo. The scores for
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score between-80. A higher score indicates a more severe impact of COPD on the

p at slden Thé CAT can be expresses an absolute value or the values can be
categorised according to the | evel of i m
high, >20 high, 120 medium and <10 indicates a low impact. The CAT was developed
specifically for the COPD population and is validated in this population (Jones et al.
2009).

2.2.2.5Transtheoretical model (TTM)

The TTM has previously been usedto assetisid u al s 6 heal th PBAehavi
(Hutchinson et al. 2009The TTM comprises aftages of chang&OC) seltefficacy
and decisional balance.

2.2.2.5.1Stages of change Questionnai(80C)

The SOCQuestionnaireAppendix2, LIVELY CREF, page 28, on CIROM) is used to
identify what stage of change an individual is at in relation @rtRA behaviour
(Marshall and Biddle 2001). The stages within this questionnaire range from pre
contemplation (not thinking about taking part in PA over the @ashonths) to
maintenance (takingart in regular PA activity over the past 6 months), inclgdive
different stages. PA was defined in this questionnaire and examples of what regular PA
were given to allow participants to make an informed deci®f which stage best
reflectedtheir current status. The questionnaire is adapted from Stagesenfidex
Behaviour Change Questionnaire by Marcus et al. @99his questionnaire is self
completed and takes about three minutes to administer; it consists of five statements and
the participant chooses the one which best describes their current stage. T
guestionnaire has previously been applied to the people with bronchiectasis (Wilson et al.
2016, Bradley et al. 2015). This questionnaire has been validated tinyheapulations
(Cardinal 1997).

22252Mar cusb6s Self Efficacy

Mar cus 0s Y @uedtionrmaife Agpenadix2, LIVELY CRF, page 29, on CD
ROM) provides information on participants
situations (Marcus and Forsyth 2009). S#ffcacy has been identified as one of the

clearest correlates of P& adults (Bauman et al. 2002). This questionnaire is self
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completed and takes about three minutes to administer; it was administered at each time
point. It contains five questions and an
respiratorysympoms 0) was included, this questi ol
by the research team in bronchiectasis (Bradley et al 2015). The items are based on 5
point Likert scale with a higher score indicating a greateresttfacy to engage in PA.

This questionnaire has been used in patients with bronchiectasis (Wilson et al. 2016,
Bradley et al. 2015). This questionnaire has been validated in healthy individuetsgMa

et al. 1992n

2.2.2.5.3Decisional balance

The decisional balance was conducted aelwae only (Appendi®, LIVELY CRF

page 2930, on CDROM) . Par ti ci p dnrydusopimion wieat aeeshk e d, i
benefits of taking part in physical act i
downsides of taking par ttionswerepdaptedfranal act |

Marcus and Forsyth (2009). These anticipated barriers and benefits were then used by
the provider of the intervention to shape the PAI.

2.2.2.6Global Rating of ChangéGROC)

The GROCscale in the current study was adopted framy(2007). This scale is used

to assess if a patient has improved, deteriorated or experienced no change over a period
of time, usually with respect to an interventidyppendix2, LIVELY CREF, page 48, on
CD-ROM). This instrument is sefompleted and t&s two minutes to administer. In
LIVELY, COPD project participants were asked to recall their ability to be physically
active at baselinecompatt o ei t her post intervention o
Aworse, 0 or fino c haadmagge garticiphnts werd askedabettha d b e
magnitude of this change acr-abmosat sekhens
along the spectrum to fAa very great dea
importance of this change or lack of olga to them across the saseven point scale.

The GROCscale has been previously used in COPD research as laor anethod to
calculate the minimal clinically important difference (MCI) the ISWT (Singh et al.

2008) and theesponsiveness of tl@AT (Dodd et al. 2010).
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2.2.2.7VAS for achieving outcomegoal

Participants in both R and the PAI were to set an outcogmal; something functional

they would like to achieve by the end of their respective programme, for example being
able to walk to the loal post office. This instrument is selfompleted and takes two
minutes to administerAppendix 2, LIVELY CRF, page 50, on CD ROM Post
intervention all participants were asked to rate on apbint VAS whether they had
achieved this goal: O represemt g fAnot met at all o and 10

Afully met. o

2.2.3 Qualitative Assessment

Semistructured interviews were conducted postt er venti on to expl
experience views of the programme. Full details of the qualitedinponent are reported
in the Chapter 4

2.3.4 Developmenbf the LIVELY COPD project clinical research form

(CRF)

A CRFwas developed to record all baseline demographics and outcorsarmdata at

each point{Appendix2, LIVELY CRF, on CBROM). A CRF instrietion manual was

also developed with all relevant information on how to conduct each study visit and
outcome measure in a standardised mamgpégndix1, LIVELY CRF instructionson
CD-ROM). It also contained a task log indicating the primary persoonssfe for each

task. The instruction manual contained information on how to plan for study visits,
administer outcome measures in standardised fashion and details on how to initialise
position and downloadatafrom the activity monitors. All versions dhe CRF and
associated instruction manual were developed in accordance with the LIVELY study
protocol; feedback was provided on all draft versions by members of the LIVELY COPD
project team. Pilot testing sessions with the research team were condwarisdriothe

order of the outcome measures and clarity of instructions. The LIVELY COPD project
was conducted in both tlBBHSCT and the WHSCTseparatsite specifiozersions of the

CRF and instruction manuals were created for each trust to contain tket qrone
numbers for emergencies and contact details for the staff in each trust and to enable use

of each specific trust logo.
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2.3The Physical Activity Intervention

2.3.1Training of providers

Three healthcare profession@4$CPs)(2 physiotherapistand 1 respiratory nurse) were
trained to deliver this intervention. These three individuals were tedrnom within the
NICRN. The intervention providers attended five training sessions in total, two were
conducted prior to the recruitment of the fpstients to the LIVELY COPD project and
three throughout the course of the interventidppendix § PAI file, section 9Training,

on CD-ROM). The intervention providers were mentored throughout the delivery of the
intervention by two experienced membeifsthe research tea(JB and SMcD) The
mentors had contact with the providers before and after the deliveachfconsultation

in the interventionto each participant The providers were also givematerialsfor
delivering theintervention Appendix5, PAI file, section 17, on CDROM).

2.3.2The physical activity intervention

Participants recruited to the LIVELStudywere either randomised to PR or to the PAI,
following their baseline outcome measure assessment. The PAlohiisian facilitated
pedometer driven, 12 week walking interventidhe pedometers were unsealed for the
intervention to allow them to be checked by participants therefore be used as a
motivational tool.The PAI considered the, 'capability’, 'opportunitgiotivation' and
‘behaviour' (COM-B) model of behaviour change and included 20 behaviour change
strategieBCS) (Appendix § List of Behaviour Change Strategies for the LIVELY PAI
(amended) (Michie et al. 2014Michie et al. 2013)The current guidelines for PA and
influences from the stages of changes were also considered in the development of the
intervention (BASE2011, Marcus and Forsyth009. Participants had seven face to face
consultations (consultation-@ and consultation 12) wittmantervention provider; five
consultations were conducted over theopd (consultations -I1). Face toface
consultations were expected to last up to one hour and were conducted in an outpatient
hospital department and telephone consultations were expected to last al@afut 15
minutes.However there was some flexibility permitted, participants could transition to
telephone contact earlier if they felt they were ready. The first week (familiarisation
week), the participants were givdreir unsealed pedometer (Yamagivalker CW700)

andstep diaryTheintervention provider demonstrated how to access the seven day recall



23

on the pedometer and the correct position of the pedometer. Participants also completed
a 20 step test to ensure the pedometer was correctly recording step couipaRErti
then used this first week; the Afamiliar

pedometer and documenting their steps in the diary.

When participants returned the following week (weeka®)outcome goal relag to an
activity or fuiction was set, for example ATo be abl
own wi t h dhistwasfregistad duding the intervention, and reviewed at the end to
determine if it had been aehied. At week Zhe intervention providealsoreviewed the
stepdiary and the pedometom the familiarisation weeto ensure they matched. A ten
minute selefficacy walk was also conducted to determine how many steps the
participant could achieve in ten minutes. The result of this ten minutefetfcy walk

andt he participantsd baseline daily step ¢
week (Table 2.3Examples of how weekly step goal was)s@articipants also set an

action and coping plan each week to set out how they planned to achieve their goal and
how they would overcome any unexpecteduadibns or anticipated barriers. The
providersexploredwith the participant&ny prompts or reminders to do walking. This

goal setting and action and coping planning were conducted each week, fro2ideek
Additional strategies could be employed by the provideencourage the participant to

be more physicallyactve ased on t he part j(AppepdixmpPAIO st ¢
file, section 7 Toolkit, on CDROM). Participants also received disease specific
edwation at consultations 1 and 5: management of breathlessness and positions of ease
(consultation 1) and inhaler technique (consultation 5). At the final consultation (12), the
intervention provider revisited the barriers encountered by that participanthan
successful stetegies used to overcome the3éey also explored the benefits the
participant experienced from the programme and discussed plans for maintenance as well
as relapse prevention. The protocol facilitated the intervention extemded # one

week if the providerfelt that the participant needed an additional week (13 week
intervention) for example if the participant had missed an appointment during the

intervention.
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Intervention materials (LIVELY manual, pedometer, Living Wellith
COPD (LWWCOPD)Booklet)

All participants in the LIVELY PAI were given a pedometer, a LIVELY manual and a
LWWCOPD booklet. The LIVELY manual contained an action and coping plan for each
week where thedocumented their step goal. It also contained a stepfdigpgrticipants

to record their daily step count. This manual was developed specifically for the LIVELY
intervention by members of the research teand is included in the appendices
(Appendix 7 LIVELY PAI Patient Manua] on CDROM). The LWWCOPD bookleis

an educational booklet specifically developed for people with CWREh was designed

to be used in PRCosgrove et al. 2013).

2.3. 3Pulmonary rehabilitation

PR was delivered by clinicians as per usual praciiea.PR sites across two trusts were
included in the LIVELY COPD project.The key staff delivering the PR programme
included respiratory physiotherapists and nurses with experience in management of
COPD and in delivering PR. The PR programmes consisted- o supervised group
based facdo face outpatient (community or hospital location) programme and was
delivered according to well established guidelines (Bolton et al. 2013). The exercise
component usually lasted for one hour and was delivered twice weekly. It generally
consisted of aaliovascular exercises angperandlower body strengthening exercises.

A diary was used during PR to record the exercises undertaken and the level of
breathlessness measured thre BORG scale was also noted by each paptgit.
Education sessions (D minutes) were delivered at least once weekly. Patients were
provided with abooklet of exercises and encouraged to perform these independently on
a third occasionPatients in the PR groups also received the LWWCOPD booklet
(Cosgrove et al. 2013).

2.4 Conclusion

This chapter describes the procedures for data collectior InYfELY COPD project
(Chapter 3, including the collection of anthropometric and demographic data and
outcome measures at-tiline points. The PAl and PR have also been described.
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Table2-2 Summary table of outcome measures

Outcome measure

Purpose

Medical Research Cmcil

Breathlessness Scale

Breathlessness

Incremental Shuttle Walk Tes

Exercise capacity

ActiGraph GT3x

Physical Activity (objective)

Pedometer

Physical Activity (objective)

International Physical Activity,

Questionnaire

Physical Activity (subjective)

EQ-5D-5L

Health related quality of life

COPD Assessment Test

Health related quality of life

Stages of charggquestionnaire

Transtheoretical model

Marcus seHefficacy

Transtheoretical model

Decisional balance

Transtheoretical model

25

Global rating of change Subjectively assess degree of change/ lack o

change

Visual analogue scale Subjectively assess degrafachievement of

participantsdé funct.i
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Table2-3 Examples of how weekly step goal was set

Total weekly step count for 7days from previous week | 19,747

: . 2,821
Average daily steps from previous week

1,027
Self-efficacy walk result

4,300 on 77 days
Agreed step goal

Example2
Total weekly step count for 7days from previous week
39,935
: . 5,705
Average daily steps from previous week
992

Self-efficacy walk result

8,000 on 5/7 days
Agreed step goal

The step target for each subsequent weekingigidually tailoredagreedetween
the physiotherapist/nurse and the participant by referring to 1) current walking
behaviour identified from the mean daily step count for the previous week calcu
from the pedometer steps/walking diary, and 2) the number of steps accumulat
duingthe16mi nut ef dé s elaty wal k6. The con
current physical activity behaviour, the identification of barriers and facilitators t
change, strategies to enable patients to meet walking goals and address barrie
strategies to enhance confidence/sdiicacy around achieving goals (selfficacy,
goal setting), action and coping plans, problem solving, social support, informat
on the consequences of behaviour from credible sources, and maintenance an(

preventng relapse.
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Chapter3-Cl i ni ci aap Hyasiidalt ad et

Il ntervention versus pul monary

phys

I cal activity in COPD:

3.0Chapter overview

The LIVELY COPD projecwas a randomised controlled feasibility study whaaimed

exploreto the effectiveness of a PAI (clinician facilitated pedometer driven walking

intervention) versus PR in improving AA COPD. This chapter will summarigkee

methods used in this tijahe results of the assessment of feasibility of théBLY

COPD project according to the NIHR criteria for feasibility, the results of the assessment

of feasibility of the LIVELY PAland discuss theesults. The role of each the members

on the study is summarised in Table 3.1.

Table 3-1 Role of members on the study team

Personnel

Role

Orl agh 06S

-Conducting and scheduling outcome measures
assessments

-Data management

-Analysis of results

-Write up of methods

DrBrenda O¢

-Development of. IVELY PAI

- Selection of outcome measures

-Development of clinical research records
-Conducting outcome measure assessment (back up
annual leave)

-Analysis of results

-Intellectual contribution to ahwrite up of chapter

Prof. Judy Bradley

-Development of. IVELY PAI

- Selection of outcome measures

-Development of clinical research records
-Analysis of results

-Intellectual contribution to and write up of chapter

Prof. Suzanne
McDonough

-Developmentf LIVELY PAI

-Selection of outcome measures

-Development of clinical research records
-Analysis of results

-Intellectual contribution to and write up of chapter

Dr Adele Boyd

-Conducting outcome measures assessment

Dr Denise Cosgrove

-Screemg of patients for the LIVELY COPD project
-Delivery of the LIVELY PAI

Dr Catherine Hanratty

-Screening of patients for the LIVELY COPD project
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-Delivery of the LIVELY PAI

Adrian McDonald -Screening of patients for the LIVELY COPD project
-Delivery of thre LIVELY PAI

Dr Terence McManus| -PI for the WHSCT

Dr Lorcan McGarvey | -PI for the BHSCT

Prof. Madelynne -Development of the LIVELY PAI
Arden

Prof. Thierry Troosterg -Development of the LIVELY PAI
Dr Tim McDonnell -Development of the LIVELY PAI

3.1Introduction

Globhally, PRis established as a core component in the management of COPD and has
been shown to enhance heattiated quality of life, reduce dyspnoea and improve
exercise capacityMcCarthy et al. 20165 The majority of PR programmes are supsed
outpatientbased, and delivered in a group format (Bolton et al. 2013). Dropouts and non
adherence rates from PR drigh, emphasiag that PR may not suit all patients with
COPD (Jones et al. 2014 Steiner et al 20TGe current availability of R programmes

is unableto reach all those with COPD who would potentially benefit from Bteiter

et al 2016Rochester et al. 2015Furthermore while Spruit et al. (2013) report that the
components of PR/hich are aimedht increasing exercise tolerarened improvingself
efficacycould be considetka good platform to improwdaily PA leves| there is limited
evidence to indicate whether the improved exercise capacity following PR translates into
improved PA levels in COPDT(oosters et al. 2010b, Wa#t al. 2014). There is
thereforea need to explore alternative platforms to delivering exeRAsearaining

traditionally delivered irthe context ofPR.

PA is fundamental for the prevention of chronic disease and premature moN&ifity (
Lee and Skerti 2001). Walking represnts a form of PAhat has been shown to be
effective inincreasing PAN clinical populations and is necessary for activities of daily
living (McDonough et al. 2013)Although studies in COPD have demonstrated the
effectiveness ofndividualised walkingprogrammesthese alternative programmes do
not seem to be offered within current models of healthcare provision for COPD (Wilson
et al. 2014). A hombéased pedometariven walking intervention may offer an

innovative and alternater methodof delivering PAtraining that could be provided to
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large numbers of patients with COPD on an individual basis. Walking could provide for

flexibility around life commitments and promote a change in activity levels.

The importance of conducting@asibility study prior to a full RCT has been emphasised
by key funders suchs the MRC and the NIHRas well as recent publications (NIHR
2012 Craig et al. 2006Thabane et ak010, Lancaster 2015

3.1.1 Am

The aimof this studywasto assess thieasibility of conducting a trial to investigate the
effectiveness of a clinician facilitateldAl (PA consultation and a pedometsased

walking programme) versus PR in improving PA in COPD patients referred to PR.

3.1.20Dbjectives
To use theNIHR criteria (Table 32) to assess the feasibility of conducting a trial
to compare the effectiveness of PAI versus PR in patients with COPD referred to
PR.
To assess the feibility of delivering a PAko patients with COPD

3.2 Methods

The reporting of this triahdheres to the éimplate for Intervention Description and
Replication (TIDieR) (Hoffman et al. 2014)Appendix § TIDieR checklistresults for

the clinician facilitatd physical activity intervention versus pulmonary rehabilitation in
improving physical etivity in COPD: A feasibility study SeeChapter Zor full details

onthe LIVELY PAI, the procedures followed for the outcome measure assessment, data

collection and the study materials for the LIVELY COPD project.

3.2.1Design

The study design was auticentre mixed methods randoned, parallelgroup,
feasibility study. The full study protocol for LIVELY is available at

https://clinicaltrials.gov/ Ethical approval was obtained frotine NI Reseach Ethics

Committee 13/NI/0014 arsite governancapproval was obtained from the BHSCT and


https://clinicaltrials.gov/
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the WHSCT (Appendix 9Ethical approval from the Northern Ireland research ethics
committee,Appendix 10Study approval from th8HSCT governanceAppendix 11
Study approvairom theWHSCT governance)

3.2.2Population

Patients with COPD (n=50) mfred for PR to any of the taites that provide PR thin

the BHSCT and the WHSWere included. All PR sites reported that they were adhering
to the BTS guidehes for PRprior to the commencement of and midway through the
study (Bolton et al. 2013). Patients with a primary diagnosis of COROH 2010, a

good understanding of written English (as reported by the individual patient) and in a
stable phase (no change in syoms ormedication in previous weeks) at the time of
assessment were included. Exclusion criteria were inability to safely take part in a
walking programme or PR (e.g. unstable angina, neurological, spinal or skeletal
dysfunction affecting ability to exercise} alecided by the PR team or inability to
comprehend or follow instructions (e.g. dementigdpdendix 1, LIVELY CRF

instructions,The screening and recruitment process pagedh CDROM).

3.2.3Recruitment and randomisation

Patients were randomly asseg to two groups using compugenerated block random
numbers by a member tfeteam not involved in any other aspect of the study in order
to ensure allocation concealment: GrowPAl or Group 2 PR. The allocation was
retained in sealedpaqueenvel@es which were opened to reveal group allocation only
after consent and after completion of baseline assessment. Patientstratiieds
according to HSC Trugb help ensure that equal numbers of patiwiitisin each Trust

were randomisd to each group.

As this was a feasibility study, no formal sample size calculation was used. Based
on previous publications a sample size of 50 was deemed appropriate to achieve the
aims/objectives of this study (Sim and Lew2€12). This sample size also reflected a
realistic target for the inteention period and one which wasticipated would provide

sufficient information on the feasibility to inform future studies.
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3.2.4Interventions:

Participants were randomised to either the PAI or PR.

The PAI interventionwas a 12 week clinician facilitated pedometer driven walking
programme. All participants were provided with a Yamax Digiwalker CW700 and
manual with weekly step diary and action and coping plans. Participants had weekly
contact with the interventionissgecifically trained physiotherapist or nurse). Each week
participants set a step goal based on their previous weeks steprotmir self efficacy

walk. (Full details of tl intervention can be found irm@pte 2).

Participants in the PR group attlrd the supervisedkercise class twice a week for 6
weeks and were also given a booklet with exercises to perform independently on a third

occasion. (Fulbetails of PR can be found in Chaptgr 2

3.2.5Data collection

All screening, recruitment, adhen(number of sessions attended) and drop outs as well

as the occurrence of adverse events were recorded. Demographics (gender, age, height,
and weigh}, medical and social details and spirometry results were obtained at baseline
assessment. Patients atted four study visits for outcome assessment: baseline
assessment was conducted over two appointmé@ntdays apart (Visit 1 and 2).
Participants were assessed again-pastvention (Visit 3) and at 3 months following the

end of the intervention (Visit)4All data was collected by a trained independent assessor
either a physiotherapist and/or a research assistaott involved in the delivery of

intervention

The following outcome measures were collect®ds with the ActiGaph GT3X+
accelerometer (Renovich et al. 2013) and a sealed Yamax Digiwalker CW700
(Schneider et al. 2004) pedometer which were worn around the waist for seven days
during all waking hours, as well as the long form of the IPAQ (Craig et al. 2003); exercise
capacity with the ISWTSingh et al. 1994); health status with the CAT (Jones et al. 2009)
and EQ5D5L (Briggs et al. 20); and a modified GRO&ale (Perry 200)7 Participant

stage of change wadsoassaesed and decisional balance was assessed at baseline only
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(Marcus and Foggh 2009. Full details on data collection methodsndae found in
Chapter 2

3.2.6Feasibility of the PAI

Each week participants set a step goal. The step goal and the actual step count achieved
by the participant were recorded and analysed to assesthewxhparticipants were
reaching their goal each week, and the degree of improveAditionally, an outcome

goal was set at baseline, and at the post intervention assessment (visit 3) participants were
asked to report the extent to which they met thial @n a visual analogue scalel0)

with ten being Afully meto. The PAI was

i ndividual sd6 coul d a achievether overdd@adomegoaleardk | y <

increase their step count across the intaioa.

3.2.7Data analysis

All participant screening and outcome measiata was entered into SP8&sion 22.0
(SPSS Inc., Chicago, IL). Data entry was independently assessed for accuracy and
analysed per protocolll continuous variables were checkém normal distribution

using the ShapirdVilk Test, which confirmed that most of the data were normally
distributed; BMI, FEV1% and FVC were not normally distributed. Descriptive statistics
were used to summarise the screening, recruitment, adherenceyognlhtion
demographics. Only Actiaph data that contained a minimum of five days of ten hours
wear time were used for analysis; and only sealed pedometer data that had a minimum of
five days of 10660,000 steps were used for analyBigron and Rowe 2@, Matthiessen

et al. 201%. As this was a feasibility study, we were not focused on statistical significance
and therefore mean differen(gandard deviation (SD)yvith 95% confidence interval

(Cl) was estimated aach followup time point for all outtme measures using paired t
tests.Data is presented mean ([95% CI] or (SD)), and nominal data is presented as

percentages.

All pedometer data relating to weekly step goals and steps achieved were recorded in
Microsoft Excel 2010. Mean weekly step goalsd mean weekly steps achieved were
calcuated and plotted graphically ttemonstrate how these numbers tracked each other
over time during the PAI. The mean difference between participants first and last recorded
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mean daily pedometer step count was aloutated. Finally participants VAS scores
for whether they felt thy had achieved theawutcomegoal were also recorded and a mean
score calculated.

3.3Results

3.3.1Participants

Participant flow through the study is summarised in Fi@uteSix humred and fifty one
participants were screened betwe&nAril 2014 and 2% July 2015. Of those eligible
11% (n=50) were recruited (see Tableg83or full screening data). Patients with a mean
(SD) age of 64.1(8.6), 24M and FEY.4 (0.6) LLmin were reanited over the 16 month
period. Patients werassessed and randomisedP#l (n=24) or PR (n=26) One
participant who was randomised to the PAI attendedrBRad; PRn=27) and PAI
(n=23).

Patient charactestics are available in Table43 This grouphad complex needs; n=30
had more than 2 seteported comorbidities and were prescribed multiple medications
(mean 7.82 (3.84) which includes their specific respiratory medicatioAdjlitional

patient characteristics are available in the Appendices, #ipd 2.

3.3.2Intervention adherence

There were26% (6/23) drop outs in the PAI group. Reasons for not starting and drop
outs are detailed in Figuel. The PAI was adhered to (attendegdeast’5% sessions)

by all 17/17 (100%) of those who did nabg out Williams et al. 201). The time taken

to compete the interventiowas 12.4 weeks, ranging from 10.7 to 16.3 weeks and

participants on average completed a mean 11.8 (0.6) of the 12 planned consultations.

There weré2% (14/27) drop outs in the RfRoup. Reasons for not starting and drop outs
are detailed in Figur8.1. PR was adhered t@ttendedat least75% sessions)y 9/13
(70%) of those who did not drop oW({lliams et al. 2011 Participants who adhered to
PR attended a mean of 10.5 (1.2jhee 12 planned classes.
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Figure3.1 also details the retention rates for participants providing pesvenmtion (visit

3) and followup (visit 4) outcome measures: post intervention n=18 (PAI) and n=19 (PR)
and at follow up n= 15 (PAI) and n= 18 (PR)iese numbers relate to participants
providing at least one outcome measure. Some participants did not adhere to their

intervention but returned for outcome measure assessment.

3.3.30utcome measures

A range of outcome measures were incluittettis sudy. The mean (SO)me taken in
minutes to administer the study outcome measures at baseline was visit 1 80.2(20.0), and
46.9(21.1) at visit 2; the average time taken to administer the study outcome measures at
post intervention was 6%12.6) and at 3 nmh follow-up was 49.6(15.6).

The available oicome measure data for the Aatéph and pedometer were generally less

than the paper based and ISWT outcome measures as we used the recommended wear
time criteria on this data; only data with five daysesf hours of wear time was included

(Byron and Rowe 2016) and only pedometer data with five valid days of between 100
50,000 steps were included for analysis (Matthiessen et al. 2818w patients who

could not attend follow up appointments completee tlutcome measures by post.

Specific details and reasons for all missing data are includédhle 35.

3.3.3.1Post intervention(visit 3)

The mean (SPpdaily step count as recorded by the Actéph for the PAI group at
baseline was 3305.6 (1960.2)mefor n=17 participants, and at post intervention was
4768.2 (2992.2) steps for n=14 participants; the mean differ&ie[Cl] was 972.0
(3230.3) 1080.3 to 3024.4], n=12. The me&D) daily st count as recorded by the
ActiGraph for the PR group atseline was 3946.3 (2263.1) steps for n=27 participants
and at post intervention was 3476.6 (2307.9) steps for n=12 participants; the mean
difference(SD) [CIl] was 4.3 (662.7)-40.9 to 449.5], n=11.

Moderatevigorous PA measured bye ActiGaph increaed for the PAI group and
decreased for the PR group. Post intervention the pedometer step count (sealed
pedometer) increased in both grouppe increasebserved in the PAI groupasin line

with the MCID (Demeyer et al. 2016). PA levels assessed byPhe® demonstrated
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improvements in both groups from baseline to post intervention. The ISWT scores
improved for both groups. The CAT score improved for both groups from baseline to post
intervention. The EQ5D5L index score was unchanged for the PAI graufhare was

an improvement of 0.1 in the PR group from baseline to post intervention. There were
improvementsn both groups in the EQ5D5VAS scores post intervention. Table63
details the maadifference (SD) [CI] for Acti@ph, pedorater and IPAQ datafrom
baseline to post intervention. Table 3.7 details the mean difference (SD) [T,

CAT and EQ5D5Ldatafrom baseline to post intervention

3.3.3.2 Minimalclinical important difference

For those whadhered to the PAI (n=17); Acti@ph step conts were available for n=11

at baseline and post intervention, 36% (n=4) met the MCID for step count (change of
600-1100 (Deneyer et al. 2016), CAT scores were available for n=16 at baseline and post
intervention, 37.5% (n=6) of these met the MCID (chamige (Kon et al. 2014)). ISWT
scores were available for n=15 at baseline and post intervention, 33.3% (n=5) of these
met the MCID (change of 47.5m (Singh et al. 2008)).

For those wh adhered to the PR (n=9); Acti@bh step counts were available for nt5 a
baseline and post intervention; none of these met the MCID for step count (Demeyer et
al. 2016). ISWT scorewere available for n=5 at bds® and post intervention, 20%
(n=1) of these met the MCID (Singh et al. 2008) and 44.9% (n=4/9) m&tGHe for

CAT (Kon et al. 2014).

3.3.3.3 Followup (visit 4)

Figure 3.2 represents the mean daily Act&ph step counts at baseline (visit 1 and 2),
post interention (visit 3), and at follovap (visit 4)for both groupsThere appears to be

a general trend towds increasing step counts across the three time points in the PAI
group, and in the PR group there was a decline in step count from baseline to post
intervention, and then an increase at follow up. The mean (SD) and frequency data follow

up data for all atcomemeasures is available ihe Appendies Appendik13).
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3.34 Adverse events (AES)

There were 4 related and unexpected AEs (PAI: (n=3) i.e. blister on the right heel and big
toe, flare up of a knee swelling, reaction to nickel on pedordeteto anickel allergy);

and PR (n =1) i.e. dizziness when leaving out patient department after an appointment for
assessment had been completed. These AEs were managed by providing advice to the

patients for resolitn, and neone withdrew basednathese AEs.

3.3.5Feasibility of the PAI

In relation to the achievement of weekly step goal, participants appeared to overachieve
their step goals in the first week of the PAI, but as the intervention progressed the step
goal and step count achieved aligned morseatio(Figure 3). For those who provided

step counts at two time points, most patients (17/20) demonstrated an increase in their
step count following the PAtep count recorded by the pedeter improved by a mean

(SD) 2087(252) steps between week 1 dhd last step count recorded (Figiéd).
Following the PAI, participants rated whether they had met theadomegoal set out at

the start of the intervention using the VAS scale (O=not met at all, 10 = fully met). VAS
scores were available for n=16/18=1 was awell and did not travel for outcome
measure assessmemd n=1 could not remember his goal. Overall participants reported

achieving their goal; mean 8(8D) (2.9).

3.4 Discussion

This feasibility study demonstrates key considerations foruwand) a future trial of a

PAIl versus PR in COPD. The applicable NIHR criteria for the success of a feasibility trial
were met and based on the results of this study, including the qualitative data, a future
trial is feasible. Before proceeding to a largeal, strategies for reducing dropouts,
improving adherence and for optimising efficiency of data collection would need to be

considered. The PAI was etfieve for increasing step count afesible to deliver.

Recruitment to this study was generallgdible; we planned to recruit over a period of
14 months and achieved target at 16 months. Our recruitment process for this feasibility

study was uniquely inflenced by opportunities for easeauftess to programmese
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confined the study to twelSC Trusts Recruitment rates can vary across the COPD
literature For example, recruitment rates of 3.9% (103/2646) in a recent study exploring
the feasibility of convention®R versus a web based B&haplin et al. 2017and 63.3%

57/90 n a cohort study on PR @OPD (Cosgrove et al. 20)3ave been reported. In
research on PAIs in COPD, 18.1% (140/775) were recruited in a study exgluging
effects of a shotterm (3 months) and a lostgrm (18 months) exercise program on self
reported disability and physicalriction in COPQVarga et al. 2007and 89.8% (71/79)

in a study exploring the effects of supervised high intensity continuous or interval training
with unsurvised seHpaced trainingBerry et al. 2008 A large number of patients
attending the PR clins were not suitable for this studyr example due to
musculoskeletal problems, vascular problems, cardiac issues (198/60108B&fieria
helped us to identiffhese patients and triage their care to an appropriate service, test or
procedure prior tdfurther assessment for PR. Not all patients referred for PR were
interested in taking part (n=131/601, 22%), argimall number (44/601, 7%) had COPD

but this was not the primargspiratorydiagnosis antheywere therefore excluded. This
study provies data to estimate the number of sites that would be needed for a larger trial,
the estimated sample size for full scale trial is 150 (75 per group) to allow us to detect a
1500 between group step difference with 80% power, taking into account the current
MCID for this population Demeyer et al. 2036 Broader inclusiorcriteria to include
these patients, as well as more PR siesld improve the recruitment rates. To achieve
this recruitment target for a larger trial we would need to explore the cagacit

recruitment at each PR site.

The dropout for the PAI (26%) was lower than the dropout in PR (52%umber of
participants in the current study dropped out of PR for health reasons, patients with COPD
can experience frequent exacerbations and @itesent with a number of comorbidities
(Steiner et al. 2016)There were other barriers to participation in the PR group that had
the potential to be overcome in the PAI; the individualised and flexible nature as well the
opportunity for phone contact ddihave facilitated participation for participants who did

not enjoy the group setting, had transport difficulties or were restricted in their flexibility
due to other commitments. The qualitative component further exploregkrbaro
adherence; the regsilof this are reported in ChapterFurthermorehe dropout rate for

PR (52%) was higher than that reported (29%) in a recent PR audit conducted in England

and Wales (Steiner et al. 201Reasons for this higher rate of dropout are unclear, and
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previousstudies in PR in the Northern Ireland COPD population have reported dropout
rates which are more consistent with the rest of the UK (between about2B9%)
(Cosgrove et al . ZlbeteBrepriddto dhabarking onea futura trial 2 0 (
stratgies could be explored to reduce drop out rates from PR. For examggeut rates

from PR could possibly be reduced through the implementation of quality assurance
measuresand audit to ensure PR programmes are fully embedded as guidelines
recommendStaner et al. 2016)Additionally, identifyingthe characteristics gbatients

that are less likely to drop oas well aphenotypes of patients who are at risk of dropping

out (for example patients with a lower socioeconomic s)gdtsteiner et al. 2017) ight

help reduce dropouts of patients in a future trial and enhance the feasibility.

A high number of participants did not meet the wear tanteria for the ActiGaph
(Byron and Rowe 2016). A future trial could consider less stringent wear tingetoule
optimise data or considetilising a diffeeent monitor. Although the Actiaph GT3X is
considered one of the most valid activity monitéws measuring PANn people with
COPD (van Remoortel et al. 2012), a future trial should explore with patients tivagre

are most likely to wear an activity monitor e.g. wrist, thigh, ankle, or waist. Popular
activity monitors such as the Fitbit have been validated in people with COPD and could
be considered in a futuredtito maximise PAdata (Voojis et al. 2014Additionally,

some data was lost due to error in researcher download (T-abl@ 3tandard operating
procedure has been developed to prevent this happening in the future (Appendix 14).
Finally step count was also assessed with a pedometer which was(szhidé the step
count data) at baseline and agaost interventionCurrent evidence indicates that these
two devices are nanterchangeable, and the Actéph is a more precise measurdéf

and so it may be more suitable for data collection as aoma measure for research

( O6 Nei | | a).d&he paldmeterZuskaldtweverdid appear to be a feasible tool

for setting and monitoring step counts during the PAI and it provided good motivation to

participants.

The PAI appears to be safe to deliveith few minor adverse events. Recordihg
achievement of weekly step goals as an indication of feasibility has been reported in other
studies (Paxton et al. 2017). Throughout the intervention the step goals and actual steps
achieved were closely médwed with most patients achieving their goal each week similar

to other studies in clinical populations (McDonough et al. 2003)e greatest
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improvement was observed in the first week with smaller, more gradual improvements
over time; perhaps just wearirthe monitor in the first week provided an initial
motivation.The pedometer data obtained from participants during the PAI, demonstrated
(for those who recorded step counts at tvmeetipoints) the mean increas®8Z) was
almost double thatfahe upper ed of theMCID for step count in the COPD population
(600-1100) (Demeyer et al. 2016), demonstrating the potential efficacy of this
intervention and potential for use in a future tridatient selection for such interventions
may be importantA recent miticentre randomisd controlled study reported that patients
more likely to respond t®A coaching interventions were those patients with better
preserved functional capaciiemeyer et al. 20)7Some of our patient population were
perhaps too frail todnefit maximally from the proposed PAI.

PR aims to increase quality of life and exercise capacity (Bolton et al 2013). Both the
CAT and ISWT are routinely used, and have demonstrated increases in line with their
reported MCID (Dood et al 2011, Boltonat 2013). However in the current study, of
those who adhered to the PR intervention only 44.9% met the MCID for CAT and 20%
for ISWT. Arecent PR audit in England and Wales reported 61% of patients reached the
MCID of CAT and 57% for ISWT (Steiner et 2015). All our sites subjectively reported
adhering to core components of the BTS guidelines but the fidelity of the PR was not
assessed, as PR was viewed as usual care and therefore the control condition (Bellg et al.
2004). The NIH BCC guidelines fdidelity do not recommend assessing and monitoring

the fidelity of the control condition (Bellg et al. 2004). A future trial will need to ensure
that PR programmes are optimised before the trial commences, although it is understood
that not all patients Wirespond to treatment; improving the quality of the service

provided can impact on the benefits experienced by patients (Steiner et al. 2016).

The estimated time to deliver the PAI to eight patients individually across 12 weeks is
60.8 (34.4) hours. Thestimated time to deliver a PR programme to eight patients in a
group over 6 weeks is 24 houf$e LIVELY PAIl takesapproximately double the amount

of time to deliver to eight patients compared to the PR, which would result in increased
costs. Howeverthere is a larg&D in the predicted length of time to deliver the PAI to
eight patients, and the PAI had a higher rate of adherence which has potential for cost
saving implications in théonger term. Finally, wera comparing two different modeof

treament for people with COPD and there are opportunities to modify the PAI to reduce costs
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and bring them more in line with PREor example, using an online platform linked to the
adivity monitor whereby the step countwe automatically uploaded, so thduet
interventionist can review these before the consultation, would redst® The number

of face to faceconsultations could also be decreased; qualitative data from the current
trial demonstrated that some participants felt they could have transitiotied earlier
(Chapter 4) It has been suggested that much of the coaching could beudonge a
telemedicine approademeyer et al. 2017, Moy et al 2018)hough not alirials were
equally successfyMorrink et al. 2016). Furthermore delivery im group setting while
retaining individual setting of step goals could decrease the time taken to deliver the PAI.
In addition the phenotype of patients preferably referred to conventional PR or to PAI
may be different

The feasibility nature of this stydlimits our ability to draw conclusions about the
effectiveness of this PAI in comparison to PR. The PR delivery was conducted as part of
usual care, with no monitoring from the research team; a future trial should consider ensuring
all PR sites includenh the study are optimised prior to study implementation through to study
completion. Strengths include the assessment of the fidelity of théPvabter 6)and all

data recorded and analysed in this paper was assessed for accuracy.

3.4 Conclusion

All applicable NIHR criteria for the success of a feasibility study were met with important
learning and information regarding recruitment, eligibility, outcome measures and the sample
size for a future study identified. The mixed methods design has enrichetdhath and
exploring patientsdéd views and satisfaction
findings. The LIVELY PAI appears to be effective in improving step counts in people with
COPD, feasible to deliver and had good fidelity. This studyides key information to

inform a futureRCT in PA
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Figures
Assessed for eliaibilityn=651

Excluded (r+601)

Enrol ; g Not meeting criteria (n=198)

nroimen - Declined to participate (n=215)
Other (n=186)
Not reporterted (n=2)
Randomised (n=50)
Allocation i i

Allocated to PR (n=26

Baseline assessment (n=2

Received allocation n=27
Did not receive allocation n=0Q
PR n=27

PR (n=27)
-Adhered to intervention**
n=9
-Attended <9 classes n=4
-Did not start n=6 (n=2 P
health issues, n=2 LTF***,
n=1 family issues, n=1
perceived there to be too
many woment in the waiting
area)

-Drop out n=8 (n=1 work,
n=4 health issues, n=2 lack
of enjoyment, n= 1 transport
issuel

Post intervention (visit 3)
Retained n=19
Withdrawl n=3

LTF n=5

Follow up (visit 4)
Retained n=18
Withdrawl n=5

LTF n=4

Allocated to PAI (n=24)

Baseline assessment (n=24

l

Received allocation n=23
Did not receive allocation n=1
PAI n=23

PAI (n=23)
-Adhered to
intervention** n=17
—» | commitments

issues, n=1 other

did not suit them, n=1
withdrew consent)

-Did not start n=1 (other
-Drop out n=5 (n=2 health

commitments, n=1 felt it

Post intervention (visit 3)
Retained n=18
Withdrawl n=5

LTF n=0

Follow up (visit 4)
Retained n=15
Withdrawl n=8

LTF n=0

Figure3-1 Flow of participants through the study and adherence to the PAI
PR*participant attended PR instead of PAI by mistake, **Adherence set at

75%,*** LTF= Lost to Followup
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Actigraph steps baselingpost intervention-follow up in the

6000 PAI group and PR group
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Baseline (visit 1 and 2) Post intervention (visit 3) Follow up (visit 4)

Figure3-3 ActiGraph step count at baseline (visit 1 and 2), post intervention (visit 3)
and at follow upisit 4)

Mean daily step goal versus achieved mean

step count
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P d
9 5000 -

rd
2 /
“ 4000 /
- = =goal
3000
achieved
2000
1000
0 T T
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Figure3-4 Mean daily step count goal compared to the step count achieved across the
12 weeks of thd®?Al [numbers of participants providing step count data at each time
point varies due to attendee and withdrawals; familiarisation week1=21; week2 n=18;
week3 n=19; week4 n=18eek 5 n=17; week6 n=18; week7 n=18; week8 n=17,
week9 n=17; week10 n=17; weekl1l n=16; weekl2 n=3]
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14000 -
last recorded step count in the PAI

12000

10000

8000

Steps

Increased

— = =Decreased
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0
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Figure3-5 Difference béwveen the mean daily step count for the familiarisation week
and last mean daily step count available step count recorded with unsealed pedometer
for all participants who provided a step count at two time points n=20 in the PAI.
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Tables

Tabe 3-2 National Institute for Health Research Success Criteria for a feasibility trial*

Criteria Present Comment
Number of eligible patients. \% See Table 3.3
Willingness of participants to be randa®ad. Vv Yes all patients

were willing to be
randomised; one
participant attended
the incorrect

allocation.
Willingness of clinicians to recruit participants. \% See Table 3.3
Characteristics of the proposed outcome measu Vv This has been
reportel.
Time needed to collect and analyse data. \% This has been

reported in the main

paper.
Follow-up rates, response rates to questionnaire \% Figure3-1and Table
adherence/compliance rates. 3-5 details these.
Standard deviation of the outcome measutdchv V Measure®f
is needed in some cases to estimate sample siz variance reported

*relevant criteria only for this study included



Table3-3 Screening data, reasons for exclusion from the ILIYBtudy in COPD

Exclusion criteria

Number of participants (n=601)

Not meeting criteria
COPD not primary Diagnosis
Unable to safely take par

Clinically unstable

Unable to comprehend/follow instructiol
Unable understand Englis

198

47

120 [e.g. black outs, musculoskeletal
problems, gait pattern means pedometer T
not work, torn Achilles, fiboromyalgia and 2
sticks for walking, chronic back pain, seve
depression, cardiac issues/angina, epileps
intermittent claudication , wheel chair, long
term oxygen therapy and use of a rollator]
19 [e.g. pulmonary exacerbation or any
change in symptoms or medication in the |
four weeks resulting in the patient being
deemed clinically unstable by the clinical
pumonary rehabilitation team]

8

4

Declined to patrticipate
wanted PR as planne
not interested in PF
other health issues perceived by patien
time commitments
unknown
unwilling to take part in researd
family/carer/social reason
unwilling due to additionlzassessments
wants different PR locatio
transport issue|

215
136
44
19

PR R NNDO

Other

did not attend PR information session
unable to contac

lost to screening follow uj

chronic pain

other

decease(

referred to incorrect PR sit

Did not attend outomes assessme
Recruitment target reached for that |
site

27 [e.g. awaiting lung surgery, wrong HSC
number, already started PR]
2

4

4

15

Non reported

2

Total Excluded

601

45



Table3-4 Baseline demographics and characteristics of participants

46

Baseline Whole Physical Activity Pulmonary
Demographic population Intervention N=23 Rehabilitation

Characteristics N=50 N=27
Age (years) 64.14 (8.6) 61.09 (8.5) 66.741 (7.9)
Gender (m:f) 24:26 13:10 11:16
BMI (kg/m? 27.9 (6.9) 27.3(7.4) 28.5 (6.7)
Medicine usge 7.8 (3.8) 7.2 (3.6) 8.3 (4.1)
Respiratory 3.3(0.9) 3.5(0.8) 3.0(0.9)
medication only
Co-morbidities 30 N=9 N=21
>=2
Occupation
(Frequency
Retired 30 12 18
Unemployed 10 7 3
Employed 9 4 5
Other 1 0 1
FEV: L/min Mean 1.4(0.6)[n=50] | 1.4(0.6)[n=23] 1.4(0.6)[n=27]
(xSD)
GOLD classification
Mild 4 0 4
Moderate 14 6 8
Severe 18 11 7
Very severe 4 1 3
Missing 1 0 1
No classification 9 5 4
Long-termOxygen
therapy use
(Frequency)
Yes 6 3 3
No 44 20 24
Smoking history
Never 2 0 2
Ex 38 17 21
Current 10 4
MRC score
(frequency)
1 2 1 1
2 9 3 6
3 18 7 11
4 8 6 2
5 13 6 7

Mean (xSD) unless otherwise indicated

BMI- Body Mass Index

FEV:- Forced Expiragry Volume in 1 second
MRC- Medical Research Council



Table3-5 Available outcome measures at each time point and reasons for any missing data

Outcome Measurd PAI Baseline PR Baseline PAI Post PR Post interventior PAI Follow up | PR Follow up
and reasons for | N=23 N=27 intervention N=18 | N=19 N=15 N=18

missing data

ActiGraph Available N=17 | Available N=24 | Available N=14 Available N=12 Available N=12 | Available N=14
Not meeting wear| N=3 N=3 N=2 N=2 N=2 N=4

time criteria (5
days of ten hours)

Patient non
compliant with
wearing device

Researcher error

in download

Paper base
outcomes only

ActiGraph error

Pedometer

Not meeting wear
time criteria (5
days of 100
50,000 steps)

Patient non
compliant with
wearing device

Paper based
outcomes only

IPAQ

Unable/unwilling
to complete

Available N=22 | Available N=21

N=3

Available N=16

N=1

N=1

Available N=13

Available N=10

Available N=13

N=6

N=1

N=1

N=5

N=1

N=4

N=1

Available N=23 | Available N=27 | Available N=18

Available N=18

N=1

Available N=15

Table 3-5 Continued. Available outcome measures at each time point and reasons for any missing data

N=5

Available N=17

N=1

LY



PR Baseline
N=27

PAI Baseline
N=23

Outcome Measure
and reasons for
missing data

PAI Post PR Post interventiory PAI Follow up PR Follow up
intervention N=18 | N=19 N=15 N=18

GROC Available N=13 Available N=13 Available N=11 | Available N=9

Outcome measa
added to CRF after
visit wascompleted

N=4 N=5 N=4 N=8

Unable/unwilling to N=1 N=1

complete

CAT Available N=27 Available N=19 Available N=18
Not available in CRH N=1

Unable/unwilling to N=1

complete

ISWT Available N=16 Available N=14 | Available N=17
Paper based N=1 N=1

outcomes only

completed

Unable/unwilling to N=1

complete

Removed outlier N=1

Marcus Self Available N=17 | Available N=18 | Available N=14| Available N=17
efficacy N=23 N=27

Unable/unwilling N=1 N=1 N=1 N=1

to complete

IPAQ- International Physical Activity Questionnaire; GROGIobal Ratingof Change; CAT COPD Assessment Test; ISWIhcremental Shuttle Walk Test

8y
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Table3-6 Results of participant outcome measures (ActiGraph, Sealed pedometer, IPAQ) for
the PAI group and PR group at baseline argt pdervention. (Mean (SD) [CI])

Outcome Baseline| Baseline | Post PAI | Post PR | Post Post
measure PAI PR (n=18) (n=19) interventio | interventio
(n=23) | (n=27) n-baseline | n-baseline
PAI PR
ActiGraph N=17(* | N=24 N=14(*n= | N=12 N=12 N=11
n=3, | (*n=3) 2En =1 (*n=2,
=1,®n= n=1) ,®n=3,
2) én=1,
bn=1)
Step count 3305.6 | 3946.2 4768.2 3476.6 972.0 4.3
(1960.2) | (2263.1) | (2992.1) | (2307.9) | (3230.2) | (662.7)
[-1080.3 | [-440.9t0
to 3024.4] | 449.5]
Total MVPA | 14.3 14.6 24.49 12.80 6.6 (26.8) | 0.9 (6.0) f
time (15.3) (15.3) (26.0) (20.0) [-10.4t0 | 3.2t04.9]
(mins/day) 23.7]
MVPA 10+ 0.05 0.1(0.2) |0.57(1.1) |0.01 0.5(1.0) f | -0.03 (0.1)
number of (0.2) (0.04) 0.2to 1.1] | [-0.1 to
bouts 0.05]
MVPA o+ time | 0.87 1.3(3.0) |11.67 0.1(0.4) |9.1(20.2) |-0.4(1.4)
(mins/day) (2.0) (21.5) [-3.8 to [-1.3to
21.9] 0.5]
PA category | N=14 N=17 N=10 N=11
sedentary
PA category | N=2 N=5 N=2 N=0
Low active
PA category | N=1 N=2 N=2 N=1
somewhat
active & above
Pedometer N=22 N=21 N=16 N=13 N=16 N=13
( & n=|(*n=6) (*n=1," | (*n=5," | 2310.3 146.9
3044.4 | 3387.2 n=1) n=1) (3614.7) | (1605.7) |
(1871.1)| (1942.8) | 5570.7 39175 [384.2t0 | 823.4t0
(3486.7) | (2194.9) | 4236.4] 1117.2]
IPAQ N=18 @ | N=18 N=18
Total PA level | 1464.1 | 1734.0 2427.7 n=1) 907.5 547.5
(MET/ (1553.3) | (1692.6) | (1559.7) | 2229.9 (2270.5) | (2765.5) |
mins/week) (2189.9) |[-221.61t0 | 827.7 t0
2036.6] 1922.8]
IPAQ category| 8 10 2 7
- Low
IPAQ category| 13 10 11 7
Moderate
IPAQ category| 2 7 5 4
- High

IPAQ International Physical Activity QuestionnaifdyPA Moderate Vigorous Physical ActivityNot

meeting criteriaé
based ut co

pat i-cecamhp Inioaant

me s

only

wi t h

A wearing
caphrapol eudabldunwilling té\aorinple G

device

E

rese

Table3-7 Results of participant outcome measures (GROC, ISWT, CAT, EQ5D5L) for the PAI
group and PR group at baseline and post intervention. (Mean (SD) [CI])



Outcome Baselne | Baseline | Post PAI| Post PR | Post Post
measure PAI PR (n=18) | (n=19) | intervention | intervention
(n=23) | (n=27) baselinePAl | baselindPR
GROC N=13 N=13
(Gh=1, | (Una,
Worse #n=4) #n=5)
Better 1 2
No Change 12 8
N/A 0 2
0 1
ISWT N=16(U | N=17U | N=16 N=16
Distance 253.0 25481 | n=1," (n=1," -11.9 (90.4) | -7.6(69.9)
(M) (118.8) | (139.8) | n=1) n=1, [-60.1 to [-43.6 t0
288.1 **n=1) | 36.3] 28.3]
(207.0) | 280
(139.7)
CAT N=17 N=17 N=19
23.8(6.9| 19.4 (q n=1) | 16.6 06(7.7)f |-04(6.49)¢
) (8.0) 22.5 (5.3) 3.3t04.6] |3.5t02.7]
(7.0)
CAT
severity
(frequency)
V high (>30) | 5 2 1 0
High (>20) | 10 12 10 3
Medium (10 | 8 10 5 14
20)
Low (<10) |0 3 1 2
EQ-5D-5L N=18 N=19
Weighted 0.5(0.2)| 0.6 (0.3) | 0.5(0.3) | 0.7 (0.2) | -0.003 (0.2) | 0.1 (0.2) }
Health [-0.1to0 0.1] | 0.02 to 0.2]
Index
EQ-5D-5L N=18 N=19
Health state | 56.2 61.0 58.6 74.0 2.6(35.2)f | 13.3F0.9t0
VAS (20.8) (18.9) (23.0) (19.9) 14.9 to 20.1]| 27.4]

GROC Global Rating of Change; CAT COPD Assessment Test. p a p eutconteaalg d
compl eteq #

completed.U :

unabl e/ unwi l
Outcome measure not available in CReutlier

i ng

t o

out c
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paRAle pan d msft dfeR

LI VELY COPD project

4.0 Chapter Overview

This chapter reporthie methods and results of the qualitative comepd of the LIVELY

COPD project (Chapter 3) which usadnixed methodapproachFive researchers were

involved in conducting this qualitative research aadh membehnad a specificole as

outlined in the Table 4.

Table4-1 Role of members on the study team

Persomel

Role

Orl agh O6Shea

-Development of protocol for atysis of
qualitative component

-Development of ami structured interview
script

-Condwcted semi structured interviews
-Carried ouualitative analysi

- Drafted results

- Completed write up of chapter

Prof. Judy Bradley

-Development of protocol for atysis of
qualitative omponent

-Development of semi structured interview
script. -
Carried out galitative analysis

- Drafted results

-Contributed to the intellectual interpretatio
of results and write up of chapter

Dr Brenda OONei

-Development of protocol faralysis of
qualitative component

- Development of ami structured interview
script -Conductedsemi structured
interviews -
Contributed to the intellectual interpretatior
of results and write up of chapter

Dr Adele Boyd

-Conductedsemi structured interviews

Prof Suzanne McDonough

- Contributed to the intellectual interpretatic
of results and write up of chapter

Prof. Madelynne Arden

-Development of semi structured interview
script

Alanna Rogan

-Quality checks during analysis

Natasha Greene

-Quality checks during analysis
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4.1 Introduction

Qualitative research is increasingly conduciithin feasibilitystwl i es ( O6 Cat hai
2015). Obtaining patient perspectives througialitative research can help fualy

explore the workings of each treatment arm and address any uncertainties or limitations
within the design prior to commencing a future randomgs®trolled trial Therefore a
qualitative research component was included as part of the LIVELYDCI@&sibility

project (Chapter )3 The importance of mixed methods research has been emphasised

the MRC guidelines, as it allowgreater understanding gfat i ent s® per ce
example barriers to participatig@raig et al. 2006), which in the context of a feasibility
study can help understand problems with adherence and retention befgyesging to a

future trial. Additionally, in some instancethe qualitative data can demonstrate a
favourable effect on health outcomes where quantitativeadsthave failed (Moffatt

al. 2006) Converselypat i ent s® vi ews and,fopegamplgeecnt i v e
if the quantitative outcomes showed a darable effect, if the intervention was
unacceptable to the participants then there would be little support for moving forward to

a future trial.

There is a small body of available research ve st i gati ng pPR{(de ent s
Sousa Pinto et al. 281 In 2013 de Sousa Pinto et al. published a review of qualitative

|l iterature exploring pati ent Eightavticleswese of t
included in this review andvie main themes were identifiefl) support during PR, (ii)
leaming process through education, (iii) opportunity through health transition, (iv)
barriers, difficulties and negative points, and (v) the benefits offRR.review found

that there are a numbef beneficial aspects of PRatients appeared to welcorie

support from peers and heajifofessionals in the programme as weltreseducational

aspect of PRPatientalso recognisePR as a ogportunity for change andghichenablel

thembe more optimistic about the futur€he difficulties and negative aspeof PR

themed in this review includetransport difficulties, lack of support during the
programme and lack of clarity in the information leaflets givBome participants
perceived the lack of suppodnce the programme had finished as an obstacle to
mantenance Gaining an insight into patieritdéived experiences like thikas been
recognised as an important step in optimising healti@apartment of idalth2000).

Qualitative research in PRas been used teelp inform the current BT8R Guidelines
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(Arnold et al. 2006, Fishcer et al. 2007, Harris et al. 2008, Bulley et al. 2009, Bolton et
al. 2013).

It is evident that PAs fundamental for the prevention of chronic disease and premature
mortality (Min-Lee and Skerrett 2001As such there is a largédody of literature
exploring PAIs in various populations, including, for example, older adults, colorectal
cancer patients, people with multiple sclerosis, mental health problems and COPD
patients (King et al. 1998, Pilutti et al. 20Hbbard et al. 208 Williams et al. 2016,
Wilson et al. 2014). Resesdrers have explored participabperspectives of participating

in PAls in these populations (Franco et al. 2014, Hubbard et al. 2016, Learmonth and
Motl 2016, Mason and Hotl 2012). Howeyé¢o date theras no qualitative research
exploring COPDp at i e nt s éxpevienemivasPAla n d

4.1.1 Aim

The aim of this study wa®t ex pl ore the parti cielgtiagitd so6 v
their satisfaction anthe benefits of a PAI and of PR.

4.1.2 Objectives

0) To conduct semi structured interviews with all participants in the LIVELY COPD
project in both the PAI and PR followirtge completioreach intervention;

(i) To transcribe and analyse the interviews from both groups separatelKurgjsg
Template Analysigs a framework (King 199&nd

(i)  To report on the results of the analysis, comparing the PAI and PR where

applicable

4.2 Methods

This qualitative study recruited patients frone tHVELY COPD project (Chapter)3a
randomised controlled mixed methodsdiedity study. All patientswho were recruited
to the LIVELY COPD project were invited to complete individizde to face interviews
at their post intervention assessmeiisit 3) facilitated bya semi structured interview
guide (Table 4.2) Interviewswere conducteth a quiet clinical room at the study site

Ethical approval was obtained from the Office of Reded&ithics in N) Rec reference:
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13/N1/0014, IRAS project ID: 10742&\ppendix 9 Ethical Approval from the Northern
Ireland Research ethicemmitteg. Written informed consent was obtained from each
patient as part of thel VELY COPD project and again verbally prior éach interview.
The write up adheres to the consolidated criteria for reporting qualitatudies
(COREQ) guidelines (Tonet al. 2007)

4.2.1 Data collection

A schedule for the semi structured interviews was developed by the project team in line
with the main aims of the study, focusing specificallmy e x pl ori ng t he pa
views and experienaelating totheir satisfaction anthe benefits of a PAI and of PR

The semi structured interview schedule was developed during the design phase of the
LIVELY trial. The current research regarding the COPD population, PR and PA were
used to inform the focus of the semustured interviewThe health psychologist

(MA), involved insupporting the interventiomas also consulted during the

development of the semi structured interview scheddehe transcripts were being
analysed minor amendments were miadie promptassociated with the interview
schedule to better capauthe aims of the study. Table24rovides an outline of the
interview scheduleThefull semi structured interview scheduleaigailable in the
appendices{Appendix 15 Semi Structured Interviewc8pt on CD ROM). Interviews

were conducted bydependent outcome measure asse$s@O 6 S, BOo6wko and
werenot involved in the delivery of eithéine PAI/PR, to limit biagAppendix 16

Qualitative analysis research team: credentials, training aexijeriencg

4.2.2 Data analysis

Interviews were audio recorded and transcribed verbati@ ©y0 S amadndinistrator
Interviews were analysed using Template Analysis as described by King 1998. Previous
publications in healthcare that have used thisr@gch were referenced for guidance
(McCluskey et al. 2011, King et al. 200Bjrstyy, me mber s of the team
BO6N) agreed to a priori themes; these tt
structured interview schedule and at all tirttesaim of the qualitative research was kept

in mind (Appendix 17 A priori themes for qualitative componesitthe LIVELY COPD

projec). At commencement of analys®@ O6 S and J2B% & the trayseriptsl

from each group independently. All relevaett was attached to a code, if there was no
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relevant theme or subtheme, a subtheme was added to an existing theme. Following the
analysis of these transcripthe initial template was developedppendix 18 Initial

template for qualitative componeoitthe LIVELY COPD project . OO6 S t hen a
the remaining transcripts with this template assigning all relevant text to the appropriate
theme and amendinifpe template as required throughd&ppendix 19 Amended of

initial template for qualitative compent of the LIVELY COPD projedt During the
analysisthe relevant text from each transcript was tabulated under the appropriate theme;

a table was produced for each individual transcript. When all transcripts had been
andysed, the tables were printeohd the hard copies divided so as each theme and
corresponding quote was separate. The themes with the associated relevant text were then
pasted into a folder so that each theme and the relevant quotes from each individual
transcript were held together. A seate folder was produced for the PAI transcripts and

for the PR transcripts.

4.2.2.1 Quality checks

King 1998 advocates that quality and reflexivity checks are carried out during analysis of
the transcripts. In this studgnce all the transcripts haddn analysedhe transcripts

from each group were thenread (by OOSor JB) with the amended initial templdte
ensure that all aspeat$ the interviews were included. When all the transcripts had been
rer ead OO0 *tandddcussds their fimds andho further changes were made

to the template.

In a furthereffort to enhance the validitgnd quality of our work, twaolleagues (AR

and NG), not involved in the project but with knowledge in this subject areaeaehe
given 3 transcripts; (AR PR transcripts and NG 3 PAI transcripts) and were invited to
generate themes independently. This was completed without any advance expibsure
template(Appendix 16 Qualitative analysis research team: credentials, training and/or
experienck No nev additional themes were created and there was largely agreement
betweenthe researcher§here were some minor agreed changes tadhelate, for
examplethe subthemes of respiratory and general health were collapsed to physical
health.
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A flow diagram ofthe methods is available in Figudel. The final template and
corresponding quotes were used to write up resfifipéndix 2Q Final templatefor the
qualitative component of the LIVELY COPD projgct

4.3 Results

Fifty participants were recruited toehIVELY COPD project (Chapter)3 Thirty two
participants were available to complatéerviews; n=16 PAIl and n=16 PRdble4.3).

A flow diagram of participants available for semi structureé@riiews is available in
Figure 42. The mean $D) length of ime for each inteview was 17 (7) minutes. Five

core themes were identifig@Perceived benefit and impact of PAI/PR, viewsaafl
satisfaction with PAI/PR, adherence to the PAI/PR, views about outcome measures,
views about continuing exercise/Pwith a rumber of subthenserelating to each theme

which are available imable 44 Themes and subthemes.

4.3.1 Perceived benefit and impact of PAI/PR

The semi structured interview explored what benefits the participants in each group
experienced. There were fig®mmon subthemes within the theme perceived benefits
and impact of PAI/PR; physical health, mental health, social activity and social support

and enjoyment.

4.3.1.1 Physical health

Participants in both groups experienced improvemertkeinphysical hdéh, expressing
improvements in theirespiratory health and increased functional abilRgspiratory
health benefits were mainly in relation to breathlessriesgceived improvements in
physical health manifested in being able to complete activitiegibf iving such as

cleaning or gardening with more ease and confidence.
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ng i s better, | am able to
@ad9rPAl) some good. 0O

—
>
QO
—
—
>
QO
n

Al think It does becausssofbreath&snotwitome y ou
as often @Fr4PR)s much. o
n Wel | at the start | wouldndt have eve

Now | am do {(MdPA) hem al |l . 0
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Al can go out | eisurely walking udith
be going behind them and they were waiting on me always and saying come on and
that, | felt that | could keEPRIp a | o

4.3.1.2 Mental health

The prevalence of mental health disorders in people with COPDdinglanxiety and
depression has been documented in the literature (Maurer et gl. RBd&s been shown
to be effective in improving the symptoms of these comorbidities (Bolton et al).2013

Participants in both groups reported improvements in theirahkealth.

Al think definitely because youdre phy
to cope and then, obviously then it m
(M58 PR)

AYou know | could go out of [logetbome,ow a

| need to get home as fast as | can. | reckon the programme has helped me. Because
I had something {(F8PAIp, a goal to reach

4.3.1.3Social activity and social support

Participants in both groups experienced social benefits from tplimg their respective
programme, both in terms of improved social support from family and friends and their
increased ability to go out and be more socially active. Support from family and friends
was evident through family and friends noticing and g@mting on improvements in

their appearance or activity.

AYeah my sister has, she says | am mor
before | woul @F5®A) of bothered. o

iYes, yes | have been out a coupréde of
(F77 PR)

AThey said | was | ooking much better,
stone when I came outbfo s pi t al so there (F68PRy whol e

4.3.1.4 Enjoyment

Enjoyment intaking part in the programme wa perceivedbenefit for participants in
both groupsBeing able to achieve specific goals also seemed to make the PAI more

enjoyable for some.
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AOnce | started to see that I was ach
r i g fMe3 RAI)

nYes, |  eanujgohyte dmei ta, liott tabout things Vyc
shoul d bM6LER)I Nng. O

4.3.2 Views of and satisfaction with PAI/PR

The semi structured interview schedul e e
their respective programme3vemal, participants in both groups appeared satisfied with

their respective programmedsowever,therewere components of both the Pand PR

that participants were more satisfied with than oth8wg themes within this theme
include tailoring of content, équency, duration and mode of contact, education and

educational materials and suggestions for improvement.

4.3.2.1 Tailoring of the content of the PAI/PR to the individual

PR is delivered in a group setting and is traditionally less itha@ised in comarison to

the LIVELY PAI which was deliveredn a one to one basis. The PAI was designed to be
personalised to the individual, driven by their baseline step count and personal goals.
Participants in the PR group felt they had some degree of input irtlasise for example,

they could stop when they were tired and the exercises were progressed over the course
of the programme. In contrast participants in the PAI felt they were fully involved in
shaping the intervention for themselves.

fil mean you were ablto say, if you felt it too much you could sbof-67 PR)

il didndét really have anydowannpupéexercised o i t
first andthen to do all the usuél € The only difference was once you had been

there two or three weeks thesufpom half a second, or half a minute to a minute

then a minute and a half then two minudg$476 PR)

Al woul d have becausssayl 1.adOwa.y.s.,é.al t hough
always, this is face to face, although | set a goal per day steps, h80GD16r
whatever it wag (M63 PAI)
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4.3.22 Frequency, duration and mode of contactvith provider or PR

staff

Participants in the PAgrouphad once weeklgontact with the providefior 12 weeks

the first 6 weeks were delivered face to face, followed bveeks of telephone contact
and participants then returned for a face to face consultation at weeérfi@ipBnts in

PR had twice weekly conta¢br 6 weeks. Participants in both groupsrevgenerally
satisfied with the duration of the frequency oftaxt however there were a small number

in eachgroup who would have been willing to have increased frequency of contact and
to continue the PAI/PR for longein the PAI herewas alsca general feeling that there
was good balance between faodace an telephone contacatnost participants felt that
these first 6 weeks of face to face were needed to establish a relationship with the
provider. Some participants had a preference for the face to face aohitacbthers felt

they could have transitioned the telephone contact earliefhere were also a small
number of participants in the PR group who felt that twice a week was too much and

would have preferred increased flexibility in the timing of the class.

Al think 12 weekfMegPAbably right part./|

Six weeks, | traPR) was just perfect. o

=]

il could have come down a bi't more of't

people to see(RI2M61PA)e you know. 0O

A él think it was just right becowuse t
somebody and know there, and then [proc
can do and what | canét do and you sor

how you are going to do this and in the end, | think it takes, it really does take about
sixweeks to get there in the eff@57 PAI)

ACoul d have beM®&GrPA)one earlier. o

i But I would have (Mi6PR)d t o have kept
il did think twice a week a bit much n
we ek . Il woul & tfloirnknmerew tthatdos te@&nleve

the same as me but | am very busy two days a week and | go to another wee class

hY

on a Wednes(F@/WPR)as well . 0
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4.3.2.3 Educationand educational materials

Participants in both groups received disease spesifucationin line with the BTS
guidelines (Bolton et al. 2013) andanicipants also received an informationoklet
(LWWCOPD) (Cosgrove et al. 2013 the PA| the education component was delivered

one to oneln PR education was delivered in a stued format to the group The
educatiorwas generally viewed positiveig each groupMany participants appeared to

find the education surrounding management of breathlessness and inhaler technique
helpful. Most patients perceived the material in the L\W@®PD for PR booklet to be
useful as reference pointlowever some participants were ambivalent towards the
booklet and only read it in partA small numbenpf patients in PR did not perceive the

education to be relevant to them

Al t houg h ttechhidue was a Wt afla eewvelation, ok compared to what |
thought | knew and what he actually taught me was very, very o3 PAI)

AAL I the reading material, e
u

erythi g
are not sure of you justgo backttch e book and | f S

ver n
JR67RAB f r e s |

Al did aye, | felt they helped as well
breathing and stuff l i ke that and pro
wasnot using it @thenphew Ilwas sbowrsto lise theansya u s
k n o M58 PR)

Al donot use oxygen, they talked abou
medi cations that, you know didnoé6t appl:

a | o {Fé7.PR)O

4.3.2.4Suggestiondor improvement

Suggestions for improvement of each programme were identified by some participants.
For the PAI, suggestiongor improvementncluded:wanting more educational content
and anothelindividual felt the programme should accaufor other foms of PA
Paticipants also suggested holdittge PAI inthe summerand some follow p contact

with the interventionist Some siggestions for improvement in the PR group related to
increasinghe intensity or difficulty of the exercises and one partidipaibthat walking

could have been atluded as part of the programme

né. but there are other ways of using e
not to have been taking into consider
somebody is doing someath else on top of the walking that is perhaps not
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acknowledged or understood and that means that, it gives you a bit of a false idea
of what someBGB&Al) i s doing. o0

i Wel | I, I feel t hat I probably coul d
offe! i ng but obviously, itds obviously a
people that were a | ot wor s@58PFRaN myse

4.3.3 Adherence to the PAI/PR

Low levels of PAand low levels ohdherence to PR have been repoiteithe literature
in the COPD population (Watz et al. 2009, Steiner et al. 0h@refore this qualitative
work aimed to explore what enabled the patients to adhere to their programme

(facilitators) and any reasons for nadherence (barriers).

4.3.3.1Facilitators for adherence to the PAI/PR

A number of facilitators were identified in each group that enabled adherence and also
enhanced performance in the respective groGpsamon facilitators included intrinsic
motivation, the staff/interventionists@social support. PAI specific facilitators included

the pedometer, as well as the action and coping plans, a number of participants in the PAI
group also developed their own specific strategies to facilitate adherence. The group

setting was a facilitat@pecific to the PR group.

4.3.3.1.1 Intrinsic motivation

Patientsd participation in the PAI and Pl

motivation; some participants felt they were naturally quite motivated individuals.

iéeéeéeé. . yo ulwhkuiddrive nsyself. | would be a naturally driven person

so if |1 agreed in the programme that |
(M65 PAI)

APushed me hard and thatodés what | said
thatlcomeoubf here, that I am a wee bit so
(M79 PR)

4.3.3.1.2Social support

Social support from family and friends was a common facilitator in enabling
participants in both groups to take part in the programme. For exampéeRath

group, one participant stdastheyiwermaivareteey op p e d
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weretaking part in the programme and in the PR group another participant was

supported through their church group.

i A hone of them will give me a lift now besau have told them all not to stop to
give me a lift. So | have to walk everywhere oqi47 PAI)

A We | | I have done quite a bit because
night and itds called fit f eaisjyouwalk and
and pray or you walk and talk and if

a video but it was too fast for me so | was doing some of these and | was introducing

them to some of my exercises which was good, you know the wall préss sifs
and the mini &PRts you know. 0

4.3.3.1.3Staff/providers

The staff dévering each intervention wascommon facilitator for each group;
encouragingparticipantsand the relationship that developed across the intervention

helped partigants to fully engage in their respective programme.

Aln the initial stages and the fact
and the fact that he was taking this with the due diligence which was required and
you felt it was important to do theame thing, therefore it was important in the
i nitialM6BRA)ges. O

AAnd these people that done thi
they have got everything and th
got what yoth a v M79PR)

4.3.3.1.4 Pedometer and action and coping planning (PAI specific)

Most participantén the PAlfelt the pedometer facilitated their PA. Beindeato monitor
their PA with direct feedback was a key facilitator. Setting an action and cplaingvith

a specific goal each week and achieving this goal also helped facilitate participants to

engage in the programme and increase their PA levels. The action and coping plan was

specific to each individual and allowed for flexibility in their PA.i§ Hacilitated

participantsdé engagement in the PAI.

néél f o uedametér paeticularly useful to drive me to the goals that | set
my s e(Mé5 PAl)

néééé.l would go out of my way to mak:eé
have to have a very googlason that I couldsquar wi t h my own cons«
h

you know why | di Me56°Al) achi eve t

e goal
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AWel | |, being a di aryéééééat.apmopriateh a v e

,,,,,

drive youto do it and you get some satisfaction out of doing it like anyone who does
keep a(MI9PADY . O

4.3.3.1.5 Individual strategies to increase PA (PAI specific)

During the PAI participants developed their own specific strategies to facilitate their
adrerence to the intervention and achieving their goals. For a small number of
participants in the PAI groypghe sense of achievement they experienced when they
reached their goals facilitated their participation. Participants were also encouraged to
rewardthemselves if they achieved their goal.

Altés whaté. when, [providerds name] s a
treat i f you do your waEk ksblggtmynailsdonegi v e
which led to me getting my hair done which legdople saying how better | looked

which | was so totally delighted about people thought | had actually went and got
makeup and all done but it is just that, | think it improves the way you feel about

y our §B7IPAl) 0

~ sz 7 7z 7

Nééeéeeum today Ifarthes anaecdr parknand walked from level
H down the stairs, I didnét take the |
just a conf(MedBAl)ce t hing. o

4.3.3.1.6 Group setting (PR specific)

The group setting of PR wasfacilitator for some indiidduals who found themselves
competing with and comparing themselves to otherthe group, and thisncouraged
them to work hardesand further facilitated their engagement in the programme.

e to push your sasoftof,ywyaiu do

AWell you hav
[ l'y but when you are up ther

ntentional
peop(Me6.PR)

4.3.3.2 Barriers

Participants in each groupported a number of barriersgarticipation in their respective
programmesBarriers incuded physical and mental health, the weather/environmental
factors, lack of social support, time/other commitments and for the PR group specific
barriers included the group setting and motivation to do the programme independently.
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4.3.3.2.1 Physical hedit

Participants in both groups often perceived their overall health as a barrier. In terms of
respiratory symptos) breathlessnesappeared to inhibit their ability to be physically
active. Oftenperiods of ill health independent tfeir respiratory symptas prevented

participants in both groups from full participation.

nEvVe now as | was these | ast few days
and d0|ng wal king round theéébecause |
hdanlnfectlonlnmychestlke. You know and | coul
wal k@730PAl)

fiN o , no i f | di dnét want to do it | wo
was one day there, Il got out of bed fo
justgotbackinth ed so | didndét wuse t h(R47pPARNd 0o me't

AUM someti m

es the breathlessness woul d
hope to be able t

o go W&a®PR) to wal king

Al mi ssed one. No meljustiobkeviolentlyeickdldad ate d i
somet hing obviousl| (¥628R)sagreed with me

4.3.3.2.2 Mental health (PAI specific)

Mental health problems have been reported as a barrier to adherence to exercise
programmes in the COPD populatideeremaPoelman et al2012. In the current
study, mental health presented as a barrier to participation for a small number of

participants in the PAI group only.

il dondt Kknow. That sorted | i keé. my me
is it will ber eal ly one or two days | ike it

completely. It would just be that | am feeling down and | just have to go down and

come up (@EGBPANof it . o

ADo you know ikelhcautd gdt twarndays of.cleanig the house and
different things and then two days of just not moving, barely even feeding myself. |
had a few wee spells of that. My moods go up and down, they are like waves up and
d o w i{F58PAI)

4.3.3.2.3 Weather/environmental factors

The weather was a common bartier both groups. The wind and rain or any adverse
conditions often prevented a number of participants from being physically active, but did

not specifically hinder adherence to the PR programme.
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ANo there always i s a si tandthing®like thath e n
woul d have beenM68PA)I t of an i ssue. o0

AYeah | hate the rain, | hate being out
It catches (F6hPE breat hé. o

4.3.3.2.4Lack of social support

Lack of ocial support waacommonbarrier to both groupsSome participants identified

not having friends/family around to support their PA/exercise as a barrier.

ANo you see | |Iive on my own whiéh pro
PAI)

Al think if | cwallddgwmeanmtaahadt wad ke 1
gettowalk muchand é ¢ ét hey are |l onely places an

my o \(Fid PR)
4.3.3.2.5 Time/other commitments

Time and/or other commitments weee barrier in both the groupd-or example
Christmas time was a particularly busy work period for one participant in thgi@Ap

In the PR groupbarriers included other commitments such as work or generaldife;
example takinghe car to the mechanic prevented one patient from participatiggrful

the programme; spouses taking ill or bereavements also presented as barriers to
participationin PR

fil think, well | just felt it was done at the wrong time of year. | mean not just
because of me and my craft shows at Christmas but becauseatfttfoe fnybody
Christmas is a funny time you are out racing around one minute then you are lying
about and then yo(63¢alY t he bad weat her

néeé. and | dot iheev ej oab paanrdt i f it di dnot
Thursdays and dmaybe mdredlexibility. ¥ouhkrmow. lsam free

on a Thursday so that doesndét matter b
pm so | always have t(OPRRave early on

4.3.3.2.6 Group setting (PR specific)

Although a number of pacipants found the group setting to be very benefictders
did not enjoy this aspect of PR and it served as a very strong barrier to participation for
those individuals. For example this was the reason for withdrawal for a few patients who

did not enpy the group setting.
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Al only veessidrb efcoarusoenel found that | di
of the other people actually looked. They were wearing oxygen tanks and you know

Il just didndét feel that | Iwiatsa (FiB8®R). d a d

n We | | it wasnodot, oh dear. 't wasnot
course were in my opinion very selfisessed with their own conditions and it drove
meéééééé. I j ust coul dnét hack it.
really why, nothing to do with the physios or the exercisds7 PR)

4.3.3.2.7 Motivation to do the programme independently (PR specific)

Some participant® the PR grougxpressedlack of motivation to do the home exercise
programme as a barrier. ®eipants found it difficult to motivate themselves outside of

the class structure.

Ailtdéds kinda easier coming to a cl ass
you just kind of have to do it. Wher
your | f to do it, owéeaint 68| ¢éarsiigb8RPR)t ¢ o
né. . you need s o Maulkmowd you need samebodyevithyadig .
stick to k@E®PR)you at it.o

4.3.4 Views about outcome measures

A range of outcome measure®gre completed by participants at different time paints
Participants wore @ivity monitors (containing an &iGraph andasealed pgometer) on

a belt for 7 dayscompleted an exercise tedSWT) and completedpaper based
guestionnaires. Participantspegssed their views about each of these outcome measures,
as well as recommending how the outcome measure process could potentially be

improved upon.

4.3.4.1Activity monitors (worn on belt)

Participantsé comments r e dAxtriGehphnagpd seateeé a c

pedometer)were mixed Some appreciated the objective nature of the measurement.
Others participants found this cumbersome and did not enjoy wetangd others did

not mind wearing it.

Aé..you are abl e t o 8aenotwakirgtimy woddvoeit. b e e r
Plus it is all sellotaped up and there

i t @57 PR)
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~

Al thought t hey¥éwkeyavereerny gwkvean kwhiea youwere
going to the toilet M69 PR)

Al't wag fdimdedt, It didndot get i n the \
(M58 PR)

4.3.4.2Incremental shuttle walk test

The ISWT is an externally paced test of exercise capacity (Singh et al. R@a®)ipants
found it useful as measure of theiphysical fitness and they gld tell that they had
improved A few participants did not enjoy this test because it made them breathless or

aggravated other comorbidities such as leg pain.

ink that from the st amptr owretdi Il moow OlIt
that | know I édm 100% better than |
t feel the pressure as much when | |
attered after half a dozen steps you knohahdbzen after that you know where

't this time | (HBARA)progressed a | ot |

s _
Q
- o —
[2)

=]

A | say | have difficulties in my legs so sometimes | found it difficult to walk, but I just
ort of past througM47iPAl) and just got on

(7]

1]

Y dknow that walking | think it is a good test of how you can move and your breathing
nd all YREWPRknow. 0

o]

4.3.4.3Questionnaires

Some patrticipants did not mind the questionnaires where others had a negative view,
finding them complicated or diffi¢uto understand, or felt they were vague or perhaps
lacked repeatability.

AUmM | think tH2BA)wer e good, O
ne. . all those questionnaires and all
were all really, some oferts’me!m(FW@Al)euot

Al think that every time you wo(EAd do
PR)
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4.3.4.4Recommendations for the best method to test ¢heffectiveness of
the PAI/PR

Participants in both groups provided various recommendatioméat they thought was

the best \ay to measure the effect the PAI/R&I on their health. There was no common
view on what was the best method to test the effectiveness of the PAI/PR. In the PAI
group one participant sggested conducting spirometayd another felt reviewing the
provider® notes would be the best method to measure the effectiveness otk

some felt that simply seeing how much they could walk now compared to the beginning
of the programme was the best way to measure the effeesiveari the intervention. In

the PR groupone participant felt that just asking their opinion would be the best way,
another felt just seeing how far they could walk, while others felt the monitors or the

walking test were the best way and were intereistélaeir step count.

AUl ti mately for me it is probably gett
been an i mprovdgwe8RAl) i n capacity. o

fiwell the walking testé..the monitor i

lets you know,and ou know what yo{F67PRBlve done be"

AYeah | think the belt one was very gc
steps | was doingéé..é. .| would be int

beforehand to after. 1 would saytheretmiy be si mi (FBOPR)st eps éé

4.3.5Views about continuing exercisé?A

Participants were followed upree months post intervention (visit 4) e\M@xplored
with participantgheir views about continuing to exercise or tqobgsicaly active.
There wer@gwo subthemes common to each group: plans for continuing exercise/PA

andmotivation and confidence to continue exercise/PA

4.3.5.1 Plans for continuing exercise/ PA

A high number of participants in both groups planned to continue to be physically active
and engage in exesd. Some had specific plaas to how they were going to achieve
this. In the PAI groupsome participants planned engage in other activities while
continuing with the programme dheir own was a popular pldor others. In the PR
group participarts planned on continuing the exercises at homeaking a more

conscious effort to be physically active, purchasing a pedoraetkamother participant



69

was keen to return to PR in the coming months to help him to maintain his exercise

capady.

AYou know | wil/l keep it wupé..No | thi
am up to now 45,500 steps per week. And over the next three months you would
hope to get that up to, particularly coming into the summer months you would hope
togettat up to 10,000 over the (MEGRAI) t hr ee

Al think it is sort of reinforcing how.
i n the home. As | said to one of the
home so you have mxcuse not to do your ups and downs the wall. | have access
to a lot of different classes outside and swimming and | am just realising there is a
|l ot of stuff out there thé@60PRs accessi

4.3.5.2 Motivation and confidence to continue exercise/PA

The benefits they achieved as a resultttid PAI/PR provided the motivation and
confidence to continue to engage with exercise andHaAhermore most patients in

both groups were confident they would continue; there wasparteipant in the PR
group who had not adhered to the intervention who was not confident they would continue

or perhaps even start to be physically active.

n We | | i f I let it drop | aen gtodarntg. tAnck
wantthatk c k at the start | wouldnét have r
I would move would be in (M5BPA)he ki tche

ASo | knew that definitely the exerci s
me good b e c aoinganything else. sl wéston tde same inhalers, the
sameéé. é.stuff, you know that | felt m

exer ciFF4PRpg . O

AOn a scal e of o0ne canfwenteel wauld putiteataden buy a
theremighb e deteriorations &€a mMWPAENETFT or ot he

AOh, at this moment me | am very

i n ti
but | definitely do intend keep at i (F67 PR)
ANot very confi dediIZPR) | know thatoés ba

4.4 Discussin

The aim of this studywastoe x pl ore t he partici platngte & Vv i
satisfactionand benefits of a PAI and of PR. This qualitative research was a key
component of assessing the feasibility of the LIVELY COPD tRal.r t i ci pant s O
and satisfaction of both the PAI and RBre exploredthis provided key information on
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the acceptabilityof the PAI and PRwhich wasnot haveavailablefrom the quantitave

data The barriers to participation and reasons for dropout were furtherexpld . Pat i €
views on the outcome measures used and their plans for continuing PA/exercise helped
to explain and verify some of the quantitative findings. The results of this qualitative
research can be used to help inform a future study as well as fegaarch in the COPD
populatonThi s i s also the first study in COPL

Paticipant in both the PAI and PR experienced a range of benefits and were generally
satisfied with their respective programmes. Satisfactimhaeceptability of the PAl is a

core component of assessing the feasibditya study (Bowen et al. 2009) aifdthe
guantitative results showed a favourable effect but participants were dissatisfied, the
feasibility of the future intervention would beigys t i onabl e. FP&tini ent s
particular also reinforced the underpinning rationale that PR may not be suitable for all
individuals, some participants in the BRupdid not feel that all of the educational items
were relevant to them or felt thétey could have done more in terms of the exercises
provided. Additionallysome of the PR participants did not feel that the progra was
tailored to themgonversely the PAI group felt they were fully involved in shaping their
intervention. Current Nainal Health Service (NHS)gticy on personalising medicine
recognise that individuals with the same condition do not all have the same needs and
advocates tailoring of treatment to the individual (NHS England 2016). Personalising
healthcare can increasests. Delivering the PAI on a ocio@e basis is more costly than
delivering PR, based on the time taken to deliver each intervention, which is double that
of the time tlen to deliver the PR (Chapte). However his qualitative research has
helpedus congler areas where the cost could be reduced for a future study for example
some participants in the PAI felt they could have transitioned to telephone contact earlier
than at six weeks, so facilitating this earlier transition in a future trial or indedidical
practice would help reduce the cost of delivery. There were also higher rates of adherence
and lower rates of drop outs ihet PAI compared to PR (Chaptex, &hich has the
potental for cost saving in the long terfhe high rate of dropout andmattendance at

PR results in an inefficient use of staff time and resources (Fischer et al. 2009)., Finally
with the established benefits of higher levels of PA in COPD in terms of reduced
hospitalisations (Moy et al. 2013), it is reasonable to hypothdsspersonalising PA

and exercise training in COPD patients could result in reduced costs in the longer term.
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High rates of drop out were observed in the LIVELY COPD proj€tiapter 3. This
qualitative research provides importamformation on adhence to the PAI antb PR
Adherence was explored with all participants in terms of barriers and facilitatense

were common barriers to participation in both groups including health, the
weather/environmental factors, lack of social support anddime’ commitments which

have been reported elsewhere (Thorpe et al. 2014, Arnold et al. 2006, Keating et al. 2011).
Interestingly the groupased deliverpf PR was considered baghbarrier and facilitator

by different participants in this group, previaesearch has reported the group setting as

a barrier to the uptake of PR (Harris et al. 2008), while de Sousa Pinto 2013 identified the
group setting as a positive aspect of PRis further supports the current evidence that

PR is suitable for some bubhall individuals with COPD and reinforces the need for
increased choice for individuals with CORDIncrease their exercise/PA levelsfuture

trial could consider a preference RCT to allow participants to choose or express their
preference for whichrgup they feel would best facilitate their needs and lifestyle. A
recent feasibility studypy Chaplin et al. 2017 compata web based PR programme to
conventional PRthe authore x pl or ed partici pantso prefer
did not alloca¢ patients according to preferen@@e author$ound thathose who were
younger and less disabled would have preferred the web based trial and older patients had
a preference for the class. This is line with current literature; patients with corondry hea
disease who are still working prefer a home based class (Grace et al. 2005). Therefore
exploring patient preference and randomising accordingly could help overcome barriers

and reduce dropout.

Patient views on outcome measures were miXbdre were a clear views on outcome
measures which could help inform a future triddlowever the qualitative exploration
indicates that the outcome measures used may not have been ,aptimegding detect
change Quality of life in the current study was assesaéth CAT and EQ5D5L and
other questionnaires, including IPAQ (long form), stages of change, Marcsfeelty
questionnaire and the global rating of change were also compBxete participants
found the questionnaires complicated and lacking repdiialsitating that every time
you complete them you might answer them differemilyfuture study should consider
reducing the number of questionnairesking into account the objective findings, the
removal of the IPAQ, Stages of change, Marcused@ifacy and stages of change would
be advised. The stages of changes and self efficacy questionnaires could be incorporated
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into the intervention as tools to help shape the interventiurthmore some patients
found wearing the activity monitor belt (withhe ActiGraph and pedometer)
uncomfortable which may have impacted on the wear tifhe. use of one activity

monitor is recommended for a future trial.

Nearly all participants expressed a desire and will to continue to engage in PA and
exerciseirrespectve of group The three month follow ufvisit 4) quantitativedata
showed an increase step count for both groups frdmaseline (vig 1 ard vist 2)(Figure

2, Chapter B As part of the BC®&mployed in the LIVELY PAI, inhe final consultation
provides discussed with patients thelaps for maintenangehis may have aided their
adherence to PA in the follow up period. Nonetheless this increase in step count was
observed in both groupdhe findings of this qualitativestudy in relation patients
continuing to be physically active or engage in exercise can be mapeletients othe
Theory of Planned BehavioyAzjen 199), which ha the potential to explain this
increase in step count at three month follow up (visiP4jientantendedto continueto

be active they expressegositive attitudegsowards continuing tde active the main
reason for wanting to continue was due to the benefits experielicéerms of the
perceived behavioural contrah high number of participants expressed plansrtrage

to exercise in which they referred to the resources available tq tbeexample some
participants planned taatinue to use their pedometarothers planned on visiting the
local health centreCurrent research indicates that the benefitsFosRrt to dninish at

6-12 mont hs ( O@NAmericdn Theotacic &bciety/Eu@pean Respiratory
2006), participants in the current study were not followed up at this period but the follow
up data at 3nonths is encouraging (Chapter 8emonstratig an improvement in step
count from baselineBoth the BTSand ATSERSguidelines for PR recommend using
cognitive behaviour therapy for behaviour change in COPD (Bolton et al. 2013, Spruit et
al. 2013) and Mantanoi et al. (2016) recognise PA coachiaqg a&ffectivemethod for
increasing PA in people with COPD. Future studies should consider usimbebgy of
Planned Behaviouto help promote maintenance BA and exercise in the COPD
population.This theoryhas been previously shown to be a useful mimdéetermine and

predict exercise maintenance in other populations (Hasnan Ahmed et al. 2014).

There were some challenges in analysing the results of this reserach. The phrasing of

some of the questions in the semi strucutred interview script alloaredafyes/no
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response from participants, which limited the interpretation of the data. This is important
learning and a futureitd should endeavour to phragaestions in an semi structured
interview such that they do not elicit a yes/no response awl #ie participant to express

their views more easily.

4.5 Conclusion

In conclusion this is a novel studyarticipants in the LIVELY COPD project experienced

a range of benefits and were in general satisfitutheir programmeegardless of group
allocation This qualitative research wksy in determining the feasibility of the LIVELY
COPD project and helped verify and complement the quantitative results as well as

providing suggestions for future research.
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. 5

Analysis of 25% of transcripts: The Initial Template was formula#&ppéndix

18, Initial template for qualitative componewitthe LIVELY COPD progc)

.

Analysis of the remaining transcripts: Amendment of the Initial Templatg
(Appendix 19 Amended of initial template for qualitative componehthe
LIVELY COPD projec)

.

Quality checks

.

The Final Template was formulatefippendix 20 Finaltemplatefor the

qualitative component of the LIVELY COPD projgct

Figure4-1 Flow diagram of methods for Template analysis (King 1998)
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N=50 patients recruited

N=26 randomised to PR

N=24 ramomised to PAI

N=0 did not receivallocation

N=1 did not receive

N=27 PR N=23 PAI

2';1 gas:%rn?s@ N=1 paper based
me);s ures completed only outcome
N=2 duid ot staet measures complete
) t_ i N=5 dropped out
m_erven lon (withdrew from
N=5 dropped out study)
(withdrew from « ——> | N=1 unable to
study) travel
N=1 unable to travel
N=2 lost to follow
up

N=16 interviews conducted PR N=16 interviews conducted PA

Figure4-2 Qualitative research participant flow diagram
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Tables

Table4-2 Outline of the LIVELY COPD project qualitative semi structured schedule

Interview Schedule Questions

How do you feel the physical activity intervention / pulmonary rehabilitation
programme has affected your health?
Do you think your relatives/carers/friends see a difference in you?
Do you think you have a good understanding of the benefits of exercika/PA
someone with COPD?
How satisfied were you with the:

a. faceto-facephysical activity interventioh

b. pulmonary rehabilitation programme?
What suggestions if any, would you give to improvepghgsical activity
intervention / pulmonary rehabilitatigprogramme
How involved did you feel in shaping tiphysical activity intervention /
pulmonary rehabilitation programme, do you feel your level of fitness/ability
was considered?
How easy did you find it to adhere to thleysical activity interventionh
pulmonary rehabilitation programme?
Have you ever done pulmonary rehab before?
This resarch wanted to test how tipaysical activity/pulmonary rehabilitation
programme affected your health.
During the information collecting sessions with the redeargou wore two
activity monitors for seven days at home, did a number of questionnaires a
completed a walk test. How did you find these?
How confident are you that you could continue to exercise or do physical a
on your own now that the programe has finished?
Would you recommend thghysical activity intervention / pulmonary
rehabilitation programm® anyone else who has COPD? (optional question
Is there anything else that you would like to add regarding your experience
taking part in he study?
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Table4-3 Characteristis of paticipants completing the qualitative component of the
LIVELY COPD projectby group (n=32)

Physical activity

intervention n=16

Pulmonary

rehabilitation n=16

Age 61.5 (8.5) 67.6 (7.8)
Gender 10M: 6F TM:9F
FEV1% 59.7% 57.6% (27.0%)
GOLD classification (n=31)
None 5 2

Mild 0 4
Moderate 5 3

Severe 6 4

Very Severe 0 2
Interviews conducted at visit | 16 15
Interviews conducted at visit { O 1*
Others pesent at SSI 0 1x*
Previous experience with PR| N=3 N=5

*mi ssed visit

present at SSI

3 out come

measur e

assessme.l
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Table4-4 Themes and subthemes forpatien 6 vi ews and perceptio
LIVELY COPD project

Theme Subthemes
1. Perceived benefit and | 1.1Physical health
impact of PAI/PR 1.2Mental health

1.3Social activity and social support
1.4Enjoyment

2. Views of and satisfactior 2.1Tailoring of the content of the PAI/PR to tf
with PAI/PR individual

2.2Frequency, duration and moafecontact

with provideror PR staff

2.3Education and education materials

2.4Suggestions for improvement

3. Adherence to the PAI/PR 3.1 Facilitators for 3.2Barriers to
adheence to the PAI/PR | adherence to the
PAI/PR
3.1.1Intrinsic motivation | 3.2.1Physical
health
3.1.2Staffprovider 3.2.2Mental
health
3.1.3Social support 3.2.3Weather/eny

ironmental factors
3.1.4Pedometer and actid 3.2.4Lack of
and coping planning (PA | social support

specific)

3.1.5Individual strategies | 3.2.5Time/other

to increase PA (PAI commitments

specific)

3.1.6Group setting (PR | 3.2.6Group

specifig setting (PR
specific)
3.2.7 Motivation
to do programme
independently
(PR specift)

4. Views about outcome | 4.1 Activity monitors (two worn on bélt
measures 4.2 ISWT

4.3 Questionnaires
4.4 Recommendations for the best method t
test the effectiveness of the programme

5. Views about continuing | 5.1Plans for continuing erase/PA
exercise/PA

5.2Motivation and confidence to continue
exercise/PA




79

Chapter5-Fi del ity review: a scopi
used to evaluate treat ment foi

I nterventions

5.0 Chapter overview

This review was undertaken to examine the noashmonly used methods to assess
treatment fidelity in the current literature to explore how treatment fidelity could be
assessed in the LIVELY COPD project. This review was tallen in collaboration with

a Masters studerfRMcC). The researchers involvéd conducting this review and their
roles areoutlined in Table 5.1 Thespecificpapers included in this review are referenced
with fAso i asthe fhllresultsthbbe pstineluded in the appendices tith
specific reference list attachedAppendix 21, Characteristics and reference list of
included papers in theidelity review: a scoping review of the methods used to evaluate
treatment fidelity in behavioural change interventjoii$iis review has been published,

please see disseminationfiofdings page xiv.

Table5-1 Role of members on the study team

Personnel Role

Or Il agh OO S h|-Development of protocol

-Conducted search of databsise

-Screenedf title and abstrast

-Assesedof articles forinclusion/exclusion

-Data extraction

-Synthesisedesults

-Write up of chapter

Rosemary McCormick | -Development of protocol

-Conducted search of databsise

-Screenedf title and abstrast

-Assessedf articles for inclusion/exclusion

-Data extraction

-Synthesised results

Dr Br enda O]-Development of protocol

-Intellectual contribution to write up @aperthapter
Prof Judy M. Bradley -Development of protocol

-Intellectual contribution to write up @aperchapter
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5.1Introduction

The concept afreatment fidelity has evolved over tirfigellg et al. 2004)and there does

not appear to be one single agreed definitibreatment fidelity can refer to all the
mechanisms that ensure an intervention tests its hypothesis and that all the components
of the intervention are implemented as outlined in the protddetre does however
appear to beraagreement in the literatura the importance of assessing and monitoring
treatment fidelity.Firstly reatment fidelity increases the internal validity ofialtsuch
thatthe results of the trial adrectly attributable to the interventidivioncher andPrinz

1991) Good treatment fidelitglsoincreases the reproducibility of the trial by enhancing
external validity this increasethe extent to which thessults can be generalised to the
clinical setting (Bellg et al. 2004yloncher andPrinz 1991, Resnicket al. 200%).
Additionally optimisation of fidelity canalso increase the statistical power of an
intervention as the varability in delivery has beenimised(Bellg et al. 2004Resnick

et al. 2005, Spillaneet al. 2007) If the results of minterventionare found to be nen
significant and fidelity hasot been monitored, it would be uncléahe results were due

to an ineffective intervention or lveher key elements of thmterventionwere not
implemented as planned. Conversely lack of attention to treatment fidelity could find an
intervention to be effective due to extra treatment factors, potentially resulting in an
ineffective intervention beinfpund to be significant ian interventiorand subsequeyt
implemented in clinical practicéMoncher andPrinz 1991, Resnick et al. 2005,
Hengeller et al. 1997Finally, fidelity monitoring can aid researchers in moving forward
and refining interventia®m as it provides information on what components of the

intervention were effectiveés

Treatment fidelity is of particular relevanceliehavioural change interventiodse to
the complexty involved in targeting specific health behaviguiar example PABellg

et al. 2004 Michie et al. 2015Radziewicz et al. 2009Pue to the inherent nature of
these complex interventionshere is greater capacity for nation especially when
different researcBites andreatmentrovidersare involved3S A review of behavoural
changeinterventions betweeth9902000 found that 54% of studies did not report on
intervention fidelity(Borrelli et al. 2005)In an effort to rectify this Bellgt al (2004)as
part of tre NIH BCC identified five comprehensive domainsden which treatment

fidelity can be assessed and monitored or enhanced (34alil€1) designof study (2)
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training providers (3) deliverpf treatment(4) recieptof treatment (5)enactmenif

treatmenskills.

In the last decadesince the publicatin of NIH BCC recommendations on treatment
fidelity, some studies have used these recommendadiahst appears to be a useful
model for monitoring and enhancing treatment fidglRpbbet al. 2011 Radziewiczet

al. 2009 Resnicket al. 2008) .25:155.65.275,343,545,65

Many aspects of physiotherapy include complex interventiogisaviourachangePAls
and exercise interventiondn order to ensure optimal translation of research findings
into physiotherapy practic&knowledge of the fidelity of therials that provide the

underpinning evidence is important.

5.1.1 Aim

Therefore, the aim of this chapigas toidentify howfidelity is defined inthe literature
and to explore the extent to whiportedidelity is assessed/monitored in the pubdidh
evidence onbehaviour changephysiotherapy,physical activity interventions and
exercise therapy and hahemethodsemployed in this literatunmapto the fivedomains
of the NIH BCC

5.1.2 Objectives

(1) To summarise the definitions of fidelity usedthe literature;

(i) To explore the strategies for assessing and monitoring treatment fidelity and
to map how these match the domains of fidelity as described by the NIH BCC
(Bellg et al. 2004).

5.2 Methods

The methods involved a scoping review and includedsix step framework: (1)
identifying the research question; (2) searching for relevant studies; (3) selecting studies;
(4) charting the data; (5) cotlag and summarising our result; (6) Consulting with key
stakeholders (not applicable to this studygvacet al. 2010Arksey andD 6 Ma RU0®.y
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5.2.1ldentifying the research question:The research question which informed this
review was fdwhat (meliteratore elatirgrte behavwoprochange d
interventions, physical activity, exercisehygiotherapy)to assess/monitor treatment
fidelity? o

5.2.2Searching for relevant studiesA specialised search strategy was developed in
consultation with the librariafor the School of Health Sciences, Ulster Universityo
reviewer§ OO0 S, inddynEntlyand systematically searchédaeekey databases
(Scopus, Medline (Ovid), and CINAHL). Sea
fi delityo AND fnadbDafipbhsecapngeOR fANDysi ca
Nfexerci s&NDh&pagycgtiicvailt y i nterventions. o !
those conducted in humans and jmh#d in the English languag€he literature was

probed in prepation for this review and as a large volume of literature was available it
was decided in advance ofetlsearch to limit the inclusion criteria to studies published

from 20122015.

5.2.3Selecting studiesTitles and abstracts were screened independently to identify
rel evant studies where #fAfidelityo was us
resuls were combined and duplicates remow@uly studies thahcludeda clear method

of assessing fidelity were included for data extraction. Review articles, case studies and
commentaries were excludeout held for discussion purposéaill paper copies wer
retrieved and dided between the two reviewelfer training andstandardisation, five

articles selected at random were exchanged between reviewers and reviewed to assess
agreement about whether studies met the inclusion criteria.

5.2.4Charting the data: Theresearch team met regularly to agree and refine the data
extraction table. Ultimatelthe aims and objectives of the papers, a definition or summary

of fidelity (if presentland the methas used to assess/measure fig@ere extracteadnd

tabulaed by each reviewerThe characteristics (design, population and number of
participants) of the studies were also charted.

5.2.5 Collating and summarising our results: The extractedmethod used to
assess/meaare fideity were summarised and then mappethe five donains as set out

by NIH BCC framework designof study trainingproviders, delivery of intervention,

receipt of the intervention and enactment of intervention gEdidig et al. 2004)At the

end of this process the reviewers met to agneectassifications and finalise the data

extraction table.
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5.3Results

5.3.1 Literature search results

There were 6papers included in this scoping revieline ®arch results are availe in

Figure 51. One hundred and thirty seven full text articlesre retrieved; 65 of these

were included and the remaining 72 papers were excluded for the following reasons: 31
did not report a clear method of how fidelity was monitored or assessed and therefore did
not meet the inclusion criteria. Aurther n=34 werereview papers, 5 were
editorial/commentaries, 1 was an opinion piece and the remaining 1 was a cross sectional

questionnaire study.

The results of the data eattion are summarised in Table85Further details of the
characteristics of the included pap, the definitions of fidelity and methods used to
assess/monitor fidelity can be found in &mpendicegAppendix 21 Characteristics and
references for included papers in the fidelity review: a scoping review of the methods
used to evaluate treatmdidelity in behavioural change interventignsrom tre large
number of studies incledl in this a review, Broad range of interventions were tested in
diverse populations:N= 8 involved healthcare practitionerslinicians and care
giver$S8S.20S.26S 5305328655 n=7  involved  children and  adolescents
15,285,31S,365,41S,455,658=6 invovled patients at risk and with diabé@s’s:225:375,385,.54S
n=5 condcuted interventions involving familigs235:33555560Sn=4 conducted an
intervention with adults with intellectual disabilitié®>3°547S495 n=4 patients with
musculoskeletal  disordéfs19540548S n=3  children with autism spectrum
disordefS445515n=3 stroke patient§?55435n=3 alcohol and drug abusg®°S645n=3
smokerg*S39%8S n=2 cancer patients and cancer survittir€® n=2 specific
occupations (school teachers and office workef€} n=2 patients with sleep
disorderd'S625 n=2 people at isk of developing an illnes¥°S n=2 patientswith
chronic conditiong*>3**Sand n=9other; includingAustralian football players’, shops
that serve latino customé?§ post menopausal wonféf people with glaucon?d®
community dwelling older aduft®® patients without established cardiovascular disease
taking antihypekensive or lipid lowering therapy?, obese pregnant wonf&f older

adults who have suffered a disabling medical éVéand men who have sex with niéh
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5.3.2Fidelity definition

Thirty four of the 65 (52.3%) papegave a definition/short summyaof fidelity and of

these 23indicated a reference source for their definiti@i different authors were
referenced for definitionsThe definition proposed by Belkf al. (2004)was the most
commonly cited definition of fidelitycited by 9of the include papersMost of the
definitions centered around delivering the intervention as plannéd2y125.17995.218
228,248,27—38,8308,368,3889&478,568,595,60@ X p | i c i t y us @lddefﬁnlﬂoe Whlla/ae r y o
furthereightused similar languagere x a mp | e 1 flod n menke,do iansp | pe me
pl anfipdovi ded >al&S23SEadeS&Srde@dheradefinitionsstated that
fidelity is an important component diverifying a causeffect relationship within
complex interventions’> andHildebrand et al(2012)included treatment differentiation

in their definition®’S

5.3.3Strategies for assessing/monitoring treatment fidelity mapped to the

NIH BCC domains

Of the 65papers included in this review onl{63 (3%)included an assesemt d all five
domains; 39/65 (60%dapers assessed fidelity under one domait51@A 8.5%) included
twodomains, 65 (13.9%papers assessed fidelity under éhoéthe NIH BCC domas)
and 3/65 (4.6%addressed four of the five domains

5.3.3.1Study Design

Nine studies considered study design in their assessment/monitoring of fidality
5.3). Four of these studies reported on the underpinning tR&éry*¢Seven papers
includeda priorinformaion on the dose to be deliverethsuring it washe same between
conditions!!S158165,305:345545.615T\w g of the includedstudies trained more than one
provider as a strategy to allow for any setba&ckSSBeck et al used a specifc study
design to minimise contamination and all providers in thisl\stremained blind to the
intervention content during the control perigd.Further strategies udeo enhance
fidelity relating to thedomainof study designvere incorporated bwinnet et al (2015)
where by they ensured that they would have suffigtitistical power to detect treatment

effects.15S
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5.3.3.2Training of providers

Twenty twopapers reported on the training of intervention providers in their assessment
of fidelity (Table 5.3. Strategies reported to enhance provider training included
standardisation of training so as all provideeseived a simiar number of sessions or
were given standardtraining manuals 25:195:225.345.465.615.655Rple play or practice
delivering the intervention was part of the trainingnine studieg>:145.225#5,465,525,545,645

65S provider competence and adheremeehe interventiorcomponentsvere usually
assessed during these sessidnsefforts to minimise drift, refresher training was
provided by Winnettet al. (2015) and others supervised or reviewedd®/video of
sessions throughout the intervention and gavernhvqers feedback based on tHFin

one case the sessions were evaluated and if provders scored below a certain level of
fidelity they were given additional traininéf*SOther strategiesised includedseeking
feedback on the traininfjom the providers®Susng the results of the assessment of
delivery to inform future training’>and the trainer reported if they had delivered the

training as intended?®s

5.3.3.3Delivery of treatment

Fifty nine papers reviewed iteded an assessment of delivgfyable 5.3. Thirty nine
studies assessed delivery of the intervention either bytdileservation or through an
evduation of an audio or ViSU&éCOI’dinészs’esBS’los’138’178’198’203'2'288’325363’398418’448
475,515,55885,61%55 The number ofactual treatmensessions assesseahgedfrom 10

100% The criteria used to evaluateatment deliveryariedand included both objective
checklistsand subjectivemeasures to evaluatbe delivery of the intervention For
examplein one study theaters reported on theii over al | i mpressi ol
intervention was deliveréefanother repovaluatedhep r o v iemgagendeswith the
participantsand whether the session was delivered fia constructi ve
ma n G° Otlier strategies used in the assessment of delivery inclleffort to
assess/meastuitee dose delivere@h=8).85:125.235.255,315,385.425.5Re se of raterialssuch

as manualssedto enhance or aid debivywasused by four reviewed papéefs;1°5:165:625



86

5.3.3.4Receipt of treatment

Thirteen of the papers included in this revieported arassessient ofreceipt(Table

5.3). Strategies ust assess re@t vaied between authorand includedensuriry that
participants had annderstanding of the interventiSa 115215895 Two authors made
resourceswvailable to the participant so as they could performneeventionactivities.

Other strategies included usiogline tracking codes to assespdrticipants accessed

and received the materjédfSoneprotocol reported that receipt would be assessed through
brief questionnaire¥Sand Robbingt al.reported that receipt was assessegviao vi der s

logs and assessment of audio recordifrys

5.3.3.5Enactment of treatment skills

An assessment of enactment of treatment skills was includ&@ d@iythe studieg¢Table
5.3). The performance of thiaterventionskills was observeth the real life settindpy

one study®, similarly two other reportsised direct observation to examine the degree to
which interventional changes took plaé&:>*SFaulkneret al (2012)usedan objective
measuremertb assess if the treatment was being enacted in real life setfingsllow

up contact to assess thaactment of the treatment skills was reported by two studies
21S,30S

5.4 Discussion

This reviewidentified the definitions used for treatment fidelity angblored the extent

to which the fivedomains of treatment fidelity are reported in the ditere anddetaiked

the stategies used to capture thdse domains.The definition by Bellget al. (2004)

was the most commonly cited definition for treatment fidelity. Most of the definitions
provided centred around deliveoy the interventionThe o\erall reporting of treatment
fidelity is poor;only 40% reported on more thawo of thefive componentsTreatment
delivery was the most frequently reportddmainwhich is consistent with previous
research (Borrelli 20115tudy desigrwas the most undeeporteddomain of fidelity

with only ninestudies including this domain in their analysis. There was a wide variation

in the strategies used to assess/monitor fidatitpss all domains.
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The definition by Bellget al.(2004)was the most commonly citel@finition of treatment
fidelity in the reviewed articles. This definition centres mainly around reliability and
validity, referring to both the strategies used to monitor and enhance these and the
practices to ensure that the research reliably and yadédts the intervention. All of the
reasons outlining the importance of measuring treatment fidelitgeteledin the
introduction are directly realated to reliablity and validity (both internal and external) and
it is likely that this definition providd by Bellget al.(2004)was developed bearing in
mind the benefits of ensuring good treatment fidelity. Boretlél.(2005)also dravg on

upon this definition and was cited by two reviewed stutfi€s.However many of the
papers in this review simpldeduced fidelity down to the likery; ensuring an
intervention was delivered as intended. This simplified definition and concept of
treatment fidelitynay have influencethe methods used to assess treatment fid&lits

is evidenced through the retuistreatment delivery was the most frequerabsessed
domain. The definition developed by Bely al. (2004) was developed by an expert
group and we would encourage the use of this definition to aid in the standardisation of

the assessment of treatmdidelity.

As treatment delivery was the most frequently reported domain it appears that authors
have a good awareness of the importance of this. However all five components of fidelity
are mutually exclusive; lack of consideration to any one categmuid gootentially
compromise the validity of the stu@@orrelli et al. 2005) For examplé an intervention

is found to be ineffective and the only domain of fidelity assessed was delivery which
was high, it is possible that neglect of other domains maagcausedthe insignificant

results; the providers may not have been adequately trained or the study design may not
have tested the hypothesif€re is some debate around the importance and relevance of
all five domainsThis review foundnactmento becomparatively less well reportéoan

the other fourdomairs. Gearinget al. (2011) have conceptualised a treatment fidelity
framework that does not include enactment as a core component of fidelity. Gaaring

al. (2011)also argue that enactment ix@mponent of treatment efficacy rather than
treatment fidelity; participants in a study may remain unwilling or unable to apply the
treatment skills in real life settings despite the provider delivering the intervention as per
protocol. This is of partialar importance tobehavioural change interventions. The
ulti mate goal of behavioural change inter
to enable them to engage withaarry out the treatment skillg;the participant remains
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unwilling to doso despitdull consideration tahe other four domains, perhaps this could
thenindicate that the treatment was ineffectit®eHowever, further work is required to
wholly explore and agree this issue and come to a definitive conclusion on the relative

importance of each of these fidemains.

Study design was the most under reported component of fidelity and may have been over
looked as an element of fidelity. Study design is an integral part of any intervention and
impacts greatly on the ability dhe intervention to evaluate the hypotheégellg et
al.2004) Only a small number of the studies in this review inetllild measure or
assessment of study design when reporting fidelity. Ballgl (2004) outline specific

criteria around study design gt the study can adequately test its hypothesis in relation

to its underlying theory. The theory which underpins interventions for behaviour change
IS important when designing an intervention, as it can provide a more in depth
understanding of the processof how the intervention might wofRavis et al. 2014),

yet only fourpapers referred to a theoretical framework when reporting their fidelity
assessment. Other reviews in various populations have found the reporting of the use of
theories to underpimterventions ranged from 122% (Keoghet al. 2015Painteret al.
2008,Davieset al. 2010Prestwichet al. 2013Frenchet al. 2014Richardsoret al. 2014),

The aim of this review was to summarise reported methods used to assess and monitor
treatmenfidelity; the evaluation of the study design was beyond the scope of this review

and it is possible that papers reviewed included components of study design elsewhere.

This review focused on reports pubkshsince 2012In 2011 Borrellj a member ofhe
research group that published the NIH BG&niework in 2004published a checklist
which further developed éhNIH BCC framework into 89 item checklist which was
designed to assess the treatment fidelity of a study across all these five domagite Des
the publication of the checklist preceding the publicatiball the papers included in this
review, it was only used by two of the studfés>Sreviewed to help inform their
assessment of treatment fidelity. Both these papers reported a commetiieiesity
assessment; Beek al.(2015)2%included four out of the five domains and Winrestal.
(2015)**Sincludedall five domains.The lack of reporting of treatment fidelity in this
review demonstrates the needtioe use of standard process checklist to be used by

authors so that none of the five components are overlodked.checklist provides
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authors with a structured framework for which to monitor and assess all elements and

components of treatment fidelity

Established reporting gielines exist for the reporting and publication of clinical trials
(CONSORT andTransparenReportingof Evaluations with Nonrandomized Designs
(TREND)) (Schulzet al. 2010Des Jarlai®t al. 2004)and protocolg¢Standard Protocol
Items: Recommendation®rf Interventional Trials(SPIRIT 2013). None of these
guidelines provide any specific guidance for the assessment @ording of treatment
fidelity. However,some of the components on these checklists do overlap with the NIH
BCC guidelines, for exampliatervention content and dose. More recently Hoffratin

al. 2014 published the TIDieR datklist with the aim to improve the completeness of
reporting and replicability of interventionghis 12-item checklist contains two items of
treatment fidelity (11rd 12). These items are ambiguous and limited in their description
stating that only if intervention fidelity wassesseitl should be described aifcdassessed

the extent to which it was delivered as planmsduld bereported. It ishowever
encouragingthat fidelity is being included in these new guidelin€se monitoring,
assessment and reporting of treatment fidelity would greatly benefit from the
development ofmore explicit anc&compulsory reporting guidelines line with the NIH

BCC guidelines

The inattention to treatment fidelity reported tinis review may be due in part to the
additional resources regaed to assess treatment fidelity. Assessing and monitoring
fidelity requiresincreased time, equipment and personnel. This increased burden may
concern researchers and funding agen&ebg et al.(2004)argue that not devoting these
resources to treatment fidelity may be more costly in the longer term. Including a plan to
assess and monitor treatment fidelity in a study can enhance thetimansi clinical
settings and reducthe likelihood of ambiguousesults.Lawton et al®S provide an
example of the importance of monitoring treatment fidelity for reliable and valid results;
the authors found that a worksite physical activity intereerdelivered across fivsites

was only found to significantly increase physical activity levels in one site where it was

delivered with high fidelity.
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5.4.1Limitations

The actual documentation and reporting défity within published papers wa cetral
limitation to this review.Thismay be duén part to restrictionsn word count for journal
publication. One way to overcome this issue is to provide online supplements so that the
scientific community can access any additional information aboutmé#hods for

assessing and monitoring treatment fidelity.

Finally the mapping of the reported methods of fidelity to the domains of fidelity as set
out by the NIH BCC was based on reviewer
misclassification of meth&l however attempts were made to reduce this as
classifications were agreed by the two reviewers and regular meetings were held with a
more experienced researcher throughout the process who was consulted when any

disparity arouse.

5.5Conclusion

In this scoping review we identified thahdre remains amconsistency and paucity
across the literature for thaéefining andreporting of methods for treatment fidelity
assessment and monitoring complex interventionsWe recommned that future
researchers shitd use the definition proposed by Betigal (2004) A fidelity framework
such as that published by Borrgl011)will support the comprehensive consideration
and reporting of treatment fidelity in future research activifiég. use of this checklist

to embed fidelity into clinical trials will ultimately enhance the translation of research

into practice.
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Figures

Records identified throueh datshasza

soreening W=108

Records excluded due to titls or
shetract N=30

Fecords after soreening N=141

l e — Femoval of duplicatss N=111

Full text articlas szsezsad for

aligibitity H=137

Agticlez matching emclusion oriteria N=31

e —
l Non-intervention articles N=41

Studiez include for snalysiz N=65

Figure5-1 Summary of literature review search records using PRISMA group flow
chart



Tables
Table5-2 NIH BCC Domains of Treatment Fidelity. Bellg et al. 2004

Designof study Treatment fidelity practices related to study design ensure
study adequately tests itypotheses in relation to its underlying theoretical
clinical processes.

Training providers Treatment fidelity involves assessing and improving
training of treatment providers to ensure that they have been satisfactorily {
to deliver themtervention to study participants
Delivery of treatment Treatment fidelity processes that monitor and impr
delivery of the intervention so that it is delivered as intended

Receiptof treatment Receipt of treatment involves processes that monitor
improve the ability of patients to understand and perform treatretaied
behavioural skills and cognitive strategies during treatment delivery.
Enactmentof treatment skillsEnactment of treatment skills consists of proce
to monitor and improve th ability of patients to perform treatmemtated
behavioural skills and cognitive strategies in relevantlifeasettings.

Definition: Treatment fidelity refers to the methodological strategies used to
monitor and enhance the reliability and validfybehavioural interventions. It
also refers to the methodological practices used to ensure that a research s

reliably and validly tests a clinical intervention.
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Referenceé | Definition 3 Number of
components

Bailey etal. | No definition \% 1/5
2015°
Beck etal. | Yes (Borrelli et al. \% 4/5
2015 2009
Caseyetal. | No definition \% 1/5
2015
Chesworth | Yes(Bellg et al. 200% \% 1/5:
etal. 2015
Fortington | Yes (Hanser2013, 1/5
etal. 20145 | Allen et al. 2012
French etl. | Yes (Bellg et al. 2004 \% 1/5
2015S Borrelli et al. 2005)
Fulkerson et No definition Vv 1/5
al. 20155
Hanbury et | Yes (no reference) \% 1/5
al. 20155
Lawton et | Yes (Bellg et al. 2004 Vv 3/5
al. 2015° | Oakleyet al. 2006,

Craig et al. 2008
Martin etal. | No definition Vv 1/5
201505
McNamara | Yes (Craig et al. \% 3/5
etal. 2008
20151S
Pawar etal. | No definition Vv 1/5
20152
Pincus et | No definition 1/5
al. 2015%
Williams et | No definition 1/5
al. 201545
Winnett et | No definition Vv 5/5
al. 2015°S
Wyatt etal. | Yes Radziewiczet al. \% 4/5
201555 2009, Calsyn 200Q

Wyatt 2010
Avery etal. | Yes (Resnick et al. \Y, 2/5
20147S 20053
Baquero et | Yes(no reference) \% 3/5
al. 20148S
Bryant etal. | Yes (Bellg et al. 2004 Vv 2/5
2014°S
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Dewing et | No definition \% 1/5
al. 2014°S

Dyas efal. | Yes (Bruckenthal and \% 3/5
20141S Broderick2009)

Hardeman | Yes (Bellg et al. 2004 \% 2/5
etal.

201425

Kulwa etal. | Yes(no reference \% 2/5
201435

Lorencatto | Yes (Borrelli 201} \% 1/5
et al

201445

McKenzie | No definition \% 1/5
etal.

2014°S

Neilson et | No definition \% 2/5
al. 2014%

Presseau et| Yes(no reference \% 3/5
al. 20147S

Robbins et | Yes (Linnanand \% 1/5
al. 201485 | Steckler2002)

Van Yes Baranowskiet \% 1/5
Schijindel | al. 2000, Saundert

Speet etll. | al. 2005, Glasgow

201495 2009

Washington| Yes (Glasgow et al. 3/5
etal. 1999

201405

Almas etal. | Yes (no reference) Vv 1/5
20131S

Bach et al. | No definition \% 1/5
201325

Barber et al.. No definition \% 2/5
201335

Benzo etal. | No definition \% 3/5
201345

Bergstrom | Yes (Fraser 2009 \% 1/5
etal.

201355

Branscum el Yes(no reference Vv 1/5
al. 2013¢S

Gabbay et | No definition \% 2/5
al. 20137S

Goode etl. | Yes (Fraser2009 \% 2/5
2013%S

Lorencatto | Yes Bellg et al. 2004, \% 1/5
etal. Borrelli 2011

2013°S

Mars etal. | Yes (Bellg et al. \% 1/5
201305 2009
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Pfeiffer et | No definition \% 1/5
al. 20131S
Poston etl. | Yes (no refeence) \% 1/5
201325
Scobbie et | No definition/ \% 1/5
al. 201335
Sears eal. | No definition \% 2/5
20134
Seo etl. No definition \% 1/5
2013°S
Sternfield et| No definition \% 2/5
al. 2013
Wilner etal. | Yes (Moncher ad \% 1/4
20137S Prinz1991)
Zheng etal. | No definition \% 1/5
20138
Bodde etal. | No definition \% 1/5
20125
Broekhuize | No definition \% 1/5
n etal.
201295
Brookman | No definition \% 1/5
Fraze etal.
201215
Cate etl. No definition 1/5
201225
Cowan and | No definition 1/5
Devine
201235
Faulkner et | Yes Bellg et al. 200% \% 5/5
al. 201245
Gallanter et | No definition \% 1/5
al. 201255
Heideman | Yes (no reference) Vv 1/5
etal.
201265
Hildebrand | Yes Perepletchikova \% 1/5
etal. andKazdin2005,
201275 Sharpless anBarber

2009
Hollands et | No definition \% 1/5
al. 201285
Irvine etal. | Yes(no reference Vv 1/5
20129
Knowlden | Yes(no reference) 1/5
and Sharma
201505
Llewellyn et| Yes(no reference). \Y, 3/5
al. 20151S
McCurry et | No definition Vv 3/5

al. 201228




Moore etal. | No definition V V 2/5
201535

Morganstrer| No definition vV |V 2/5
n etAl.
201545

Robbins et | Yes (Bellgeth 20049 |V |V |V |V |V |4/5
al. 2012°

*Reference list included in Appendix 20
1=Study design

2= Training of providers

3=Delivery of treatment

4= Receipt of treatment

5= Enactment of treatment
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Chapter6-Assesofmenthe Fidelity of

6.0 Chapter orerview

This chapter describes the methods used to assess the treatment fidelity and the results of
the assessment of treatment fidelity of the LIVELY PAI (Chapter 3), utilising the Borrelii
2011 checklist as a framework. The researchers who were inviohamhducting this

research and their roles are detailed in Table 6.1.

Table6-1 Role of members of study team

Person Role
Orl agh O6Shea -Development of fidelity assessment
protocol

-Mapping of Borrelli (®11) checklist
to the LIVELY intervention
-Development of LIVELY specific
checklists

- Assessment opracticality and
acceptability of LIVELY specific
checklists

-Fidelity assessment (primary ea}
-Analysis and write up

Dr Brenda OO6Nei | |I|-Training of providers
-Development of fidelity assessment
protocol

-Mapping of Borrelli (2011) checklist
to the LIVELY intervention
-Development of checklisteIVELY
specific

-Assessment giracticalityand
acceptability of LIVELY specific
checklists

-Fidelity assessment (secondary ratel
- Intellectual contribution to
interpretation of results and write up ¢
chapter

Professor Judy Bradley -Training of poviders

-Development of fidelity assessment
protocol

-Provided mentorship to the providers
throughout the intervention
-Mapping of Borrelli (2011) checklist
to the LIVELY intervention

- Development of LIVELY specific
checklists

-Assessment gracticality and
acceptability of LIVELY specific
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checklists
-Fidelity assessment (secondary ratel
- Intellectual contribution to
interpretation of results and write up ¢
chapter

Professor Suzanne McDonough -Training of providers

-Development of fidelity assessment
protocol

-Provided mentorship to the providers
throughout the intervention
-Assessment gracticality and
acceptability of LIVELY specific
checklists

-Fidelity assessment (secondary ratel
- Intellectual contribution to
interpretation of results and write up ¢
chapter

Professor Madelynne Arden -Development of fidelity assessment
protocol

-Assessment of practicality and
acceptability of LIVELY specific
checklists

-Fidelity assessment (main secondary
rater).

- Intellectual contribution to
interpretation of results

6.1 Introduction

There is no agreed ef i ni ti on f or t B etaat. @046).tHoweverd e | i
treatment fidelity is frequently defined e methodological strategies used to monitor

and enhance the reliability and vatidof behavioural interventions; also includes the
methodological practices used to ensure thatearek study reliably and validly tests a
clinical intervention(Bellg et al. 2004) The assessment and monitoring of treatment
fidelity has been identified as an important and valuable process in research to ensure that
an intervention is delivered as intied. Knowledge of how the intervention was
delivered can also help to refinen intervention, and may aid the translation of
interventions into clinical practice (Bellg et al 200Additionally the MRCguidelines

have recommended evaluating treatmengliig in complex intervention§Craig et al

2008). The LIVELY COPD PAlis a complex behaviour change interventiaith the
potential to be delivered in clinical practice. Furthermore the LIVELY iBAhrt of the
randomised controlled feasibility study this thesis and habke capacity to be further

tested in duturelargerRCT. Assessing the treatment fidelity of the LIVELY PAI was
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therefore identified as key aim of the LIVELY COPD projéftidelity is not monitored

the results cannot be fully gported as it is possible that additional unplanned
components were delivered without the researchers knowledge (Moncher and Prinz
1991). In addition to thighe implementation of an intervention across multiple sites by
multiple providers can increadeetcapacity for variatigrihe LIVELY PAI was delivered

across six different sites by thredéferent interventionproviders

Treatment fidelity is a concept that often is neglected in the literstgeneralBorrelli

et al 2005, Da enbur y 2 0e0d. ,201amdin phgsiotherapy interventions
specifically(Huijg etal. 2015,Toomey et al. 2014 Methods to assess and monitor the
treatment fidelity of acomplexintervention arealsol i mi t ed ( O6.FParnnel |
guidance on how the treatment fidgbf a PAI in theCOPDpopulationcould be assessed

we explored the literature on PAIs in COPDRventy papers that had been includea in
recent review on PAIls in C@Pby Wilson et al. 2014, werassessedsingthe TIDieR
checklist. The TIDieR checklist s a 12 it em ¢ h e c kilngrosetthet ha't
compl eteness of reporting and ul tThismat el
checklist contains two item@1 and 12}hat specificallyrelate to the reporting of the
fidelity of an interventia, (item 11:If intervention adherence of fidelity was assessed
describe how and by whom, and if any strategies were used to maintain or improve
fidelity describe them and item 12: If intervention adherence or fidelity was assessed,
describe the extent which it was delivered as planrjed Fewstudies in this review
(n=3/20)met these criterigBerry et al. 2010, Berry et al. 2003 and Tabak et al. 2014)
(Appendix22, summary table of results of assessment of studies includesygtematic

review by Wilson et al. 2014 witthe TIDieR checklist)These threpapers onlyeported

the following information in relation to fidelity; Berry et al. 2003 and Berry et al 2010
exploredparticipantcompliance (the number of session completed versus the number of
planned sessions) and Tabak et al. (2014) reported on a telehealth intervention and
assessed the number of sessions participants logged onto the web portal to complete.
None of these papers provided a procedure or framewotkd@ssessment of fidelity

that could be replicatear provided guidanceon how treatment fidelitgould be assessed

within the LIVELY PAI.

Therefore vith no available guidance from tiEOPDliterature,a review was undertaken
to identify the most common methods usednimnitor fidelty in thewider literature A
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detailed report and the results of this revieam de found elsewhere (Chaptér Bhe
conclusion of this review was that the checklist published by Borrelli 2011 could be used
to support the assessment and reporting ofntrexatt fidelity in future researctppendx

23, Blank Borrelli 2011checklis). The Borrelli (2011) checklist was based on liest
practice guidelines and recommendations publishedebitH BCC(Bellg et al. 2004).

These guidelinesutline five key domans for treatment fidelity Chapter 5,Table5.2),

which have been used to inform the assessment, monitoring and enhancement of fidelity
in a number of trials (Beck et al. 2015, Winnet et al. 2015, Wyatt et al. 2015, Presseau et
al. 2014, Benzo et al 201Baulkner et al. 2012. Robbins et al. 2012, Robb et al.,2011
Radziewicz et al. 200Resnick et al. 200%. The Borrelli (2011) checklist has further
been used to assess the reporting of treatment fidelity in physiotherapy interventions to
promote seimanagement of osteoarthritis and chronic low back pain (Toomey et al.
2014). To the best of our knowledge the Borrelli (2011) checklist has never been used as

a framework to assess the fidelity of an intervention.

6.1.1 Aim

The aim of this chapteherefore was toassess the fidelity of the LIVELWPAL.
6.1.2 Objectives

(1) To developa protocolto assess the fidelity of the LIVELY PAlsingthe
Borelli (2011)checklist as a framework

(i) To test the acceptabilitgndpracticalityof tools developedvithin the
protocol to assess different domains of treatment fidelity in the LIVELY
intervention.

(i)  To complete the fidelity assessment across all five don{@hapter 5,
Table 5.2.

6.2 Methods

The LIVELY intervention took place between April 2014 and January ZlXi&fidelity
assessment of the LIVELY intervention commenced in October 2014 and was completed
in July 2016.A flow diagram of themethods can be found in Figurd 6
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Step 1 Mapping the Borrelli (2011) checklistto the LIVELY interventio n
including devdoping assessmernbols specific for the LIVELY
intervention

During this step each item on the Borrelli (2011) checklist was considered in thetcontex
of the LIVELY COPD project as well asow the assessment could be satisfied or
achieved. Some specificsessment tools and checklists were developed.

1. Study design:TheLIVELY study documents were to lbeviewed taassess if the
6 items on the Borrelli checklist were satisfied or how they could be further
satisfied in the context of the LIVELY COPD projedthe LIVELY study
documents refeto thefull study protocol, the grant applicatiathe PAI fileand
minutes of all study meeting# plan was also set out &ssesthe treatment dose
of PR (the comparison conditionat each site(Appendix 24, Pulmonary
Rehabilitation check form for all sites included in the LIVELY COPD prgject
The methods for mapping the study design items to the LIVIpkoject are
available in Table &.

2. Training of providers: A specific training procedureand materialswere
designedor the LIVELY study.These training materials) addition to the study
documents were to lreviewed to assess if items on the Bori@011)checklist
were satisfied in the context of the LIVELY studi/here the protocol cdainot
provide enough detatio fulfill the criteriafor an item on the checklisadditional
resources or toolsere developed-or example questionniare to assess whether
the participants felt the trainingantook into account their different education,
experience and learningtyles was developedAppendix 25 Evaluation of
training of providers for the delivergf the LIVELY PAI- provider feedback
evaluation questionnaiyeintervention poviders were mentored throughout the
programme as part ¢tfaining and aeport on howhis mentorship took place was
obtained from the mentors. The mapping of all items under training of providers
for the LIVELY COPDproject is included in dble 63.

3. Delivery of treatment: fiThe gold standard to ensure satisfactory delivery is to
evaluate orcode intervention sessions (observed in vivo or videaudiotaped)
according to a priori criteria(Bellg et al. 2004) & was planned taudiorecord
all consultations (i.e-12)with two participantsrom eactof the 3provides. The
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a priori critera were in accordae with the BCSs that were specifically
considered in thelVELY PAI (Appendix 26 List of original Behaviour Change
Strategies for the LIVELY PAlon CBROM) as well asheconsultation schedule

for each consultatioiThe BCS were maped specifically tahe consultation they
wereplannedo be delivered in and checklist&remade for each consultation

record the assessment of delivery. Thesultation schedule was found at the start

of each consultation plan attdsinformed the Igout of the template for providers

to record their consultation notes. The delivery checklists contained check boxes
to record if a component was delivered and space to document notes. The
components to be delivered throughout consultatidd 8with the &ception of
consultation 5) were the same; a single checklist gvaatedfor these and
additional delivery checklist creatéat consultations 1,2,5 and {Rppendix 27
Original delivery checklistsleveloped specifically for the assessment of fidelity

of the LIVELY PAI, on CDROM). The audio recordings anithtervention
provider notesof consultationsvere to be used to assess delivargble 64
summarisegshe method formapping of items under delivery treatment to the
LIVELY PAL.

. Receipt of treatment There are 5 distinct itemm the Borrelli checkliston
receipt To assess how these items could be fulfilled the LIVELYystisduments
werereviewed (Table 6). Elements of the LIVELY study protocol that matched
these criteria were mapped to the consioltat they were planned to be received

in by the participantand a single checklist was developaggendix 28 Original
receipt checklistdeveloped specifically for the assessment of fidelity of the
LIVLEY PAI, on CD-ROM) to enable the full assessmenteéeipt To formally
assess receipt; the audio recordings and intervention provider consultation notes
were to be reviewed with the receipt checkilist.

. Enactment of treatment: There are two items under enactment on the Borrelli

(2011) checklist. The LIVELYstudy documents wereeviewed to plan how
enactment was to be assessewughout the LIVELY PAI An enactment
checklist was developdad enablethe full assessment dis domain(Appendix

29, Original enactment checklisteveloped specifically for thessessment of
fidelity of the LIVELY PAI, on CDROM) (Table 66). Enactment was to be
assessed by reviewing the audio recordings and provider consultation notes

against the checklist
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Step 2:Testing the practicality and acceptability of the assessment tols

for delivery, receipt and enactment withthe research team

In this partof our methods we explored tpeacticality andacceptabilityof the checklists
developedin step 1to assess delivery, receipt and enactmAndio recordings and
consultation nags for one patier{fC124)were chosen randomly to assessgteeticality

and acceptability of the delivery, receipt and enactment checkilss had been
developedspecificallyfor the LIVLEY PAI. All members of the #an were involved in

this stageAll checklists were assessed by at least two researchers to assess consistency

The consultations were divided among the teaagmatically SMcD: consultation 1 and

2, BOO6 N: consultation 5 and consultatidhdando n s u

122ad t he primary r esear che.Eac@inBervaas gvers s e d

access to the audio recordings and provider notes (all of which were anonfonikesl

patien}.

The team mein January 2016 to discuss hdiae checklistsleveloped duringtep 1
worked in practiceA number of amendments were made to the checklists following
recommendations from this meetifog example changes to the layout andrdingwere
madeto promote claritysuchasiact i on pl an and barrsplier s
intodn Acti on and coping plan ¢ omphé anterddd O
checklists wergeviewed and finalised by the teamll Apdated checklistsan be found

in the Appendices 32 (Appendix 30 Amended delivery checklist developed
specifcally for the assessment of fidelity of the LIVELY PAdppendix 31 Amended
Receipt checklistleveloped specifically for the assessment of fidelity of the LIVELY
PAI, Appendix 2, Amended enactment checklisteveloped specifically for the
assessment oidelity of the LIVELY PAI).

Step 3:Completing the assessment of the LIVELY intervention

1. Study design The Borelli (2011) checklist was populated with information
obtained fom the LIVELY study documentnd theself-check questionnaire was
completed byll PR sitesThe PR selcheck was conducted in February 2015.

2. Training of providers: The Borelli (2011) checklist was populated with

information obtained from the LIVELY study documeni$ie questionnaire to

d

a
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assess if the providers felt the trainingkaato account their individual training
needs, education and learning styles was circulated in February 2015 prior to
training day five The mentors (JB and SMcD) provided the report on mentorship

in June 2016.

. Delivery of treatment: The Borelli (2011) hecklist was populated with
information obtained from the LIVELY study document8ased on the
availability of recordings we adopted a pragmatic approach and assessed delivery
by each provideracross the entire interventionto one participant (i.e.
consulations 112 from each provider to a single participaiit)ese were chosen
based upon the most complet of recordings by provider for a single patient.

We therefore assessed.3% (n=36221) of all consultations.

Each consultation was assessed bynwomb er s of the team; O
rater and one other (secondary rqtdA)). Details can be found in Table76

The primary rater and secondary rater assessed the consultations separately and
then met to discuss their findings. If any dispasiaeose the rater notes and audio

recordings were revisited for supporting evidence.

To summarise the findings of deliverfidelity was defined as the numhanes

a component was deliveréy each providecompared to the planned protacol
These were #n expressed as a percentage and a mean overall value for each
component was obtaine@here was a discussion among the research team of
what percentage of components on the delivery checklists should be adhered to;
anoa priori s pecifideilciattyi.oon laf warse adtentei ndt
current recommendations (Borrelli et al. 2005) providésuld adhere tgreater

than 80% to be considered high treatment fidelity

. Receipt of treatment: Receipt was assessed by the aesle team as outlined i

Table 67. The findings of the assessment between the primary and secondary
rater(s) were discussed and if any disparities arouse the audio recordings or
provider notes were revisited for supporting evidence. It was then recorded how
many times a compemt was actually received versus how many times it was
planned from each participant; these values were expressed as a percentage and

mean overall value for each component was then obtained.
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5. Enactment of treatment: For the assessment of enactment thedtatsons were
assessed liye team as detailed in Tablg.6The primary and secondary rater(s)
then discussed their findings and any differences were furtheorerpby
reviewing the audio recordingsr provider notes. The number of times a
component eacted by each participant was recorded and expressed as a

percentage of the number of times it was planned to be enacted.
6.3 Results

Results of testingacceptability and practicality of delivery, receipt and
enactment checklists

The checkikts were ameretl & a resulbf testing the acceptabilignd practicalityof the

checklist. The list of BCSs was alamendedinder the guidance of health psychologist

MA. For example; APl an coping behaviour 1
was feltthisvas al ready coveredsundemaciiPbanahedh
Oneitemi Revi ewi ng Rdv groalll, oSMAas addedRetwa rtdh e
sel f, 0 and Alf goal s ar aeramcembinedmrchargaddoe a n
A Rvard succes or ef f or tlistof BT ean bepfauadt ir@\ppendix 6,
Amendediist of Behaviour Change Strategiggluded in the LIVELY PA). Changes

to wording or grammawere also made ome checklistgcrease clarity in for example

in checklist 3l11iacti on plan and barriers discuss

coping plan completed, o and (ii) Abarri el

Members of the team also had queries regarding the receipt and enactment checklists. For
exampl e; Adi scus s ter enahfthe telivery and recaidt checalists. a n
It was clarified that in delivery the emphasis is on the provider, however in relation to
receipt the focus is on the participant;ftdfill this criteria, the rater is assessing the
pati ent 0 s nthisdisgussior. Qleamgesrealsomade to theeceipt checklist

for exampl e; Astages of change and addi't
improve participant performance of the intervention skills in settings during the
intervention perio@s it was not deemed relevant. Furthermloeed was some confusion
regarding the differentiation between ttveo items under enactment on the Borrelli
(2011) checklistThe authoKDr. Borrelli) was contacted to seek increased clarity around

this. We wee provided with three articlé8orrelli et al. 2005, Campbell et al. 2005 and
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Borreli 2011). Based on recommendations from these articles the enactimerklist

was revised to better reflect the criteria of enactment.

All the original checklist and ameed checklistsdeveloped specifically for the
assessment of fidelity of the LIVELY PAhln be found in the appendices demonstrating
the full extent of change@riginal Checklistson CD-ROM: Appendix 27Original
delivery checklist, Appendix 280riginal receipt checklist Appendix 29 Original
enactmentchecklist Amended @ecklists: Appendix 30Amendeddelivery checklist,
Appendix 31Amendedreceipt checklistAppendix 32 Amended enactment check)ist

Results of the assessment die fidelity of the LIV ELY PAI utilising the

finalised assessmenprocess andools.

1. Study design:The LIVELY COPD project fulfilled almost all items (5/6) on the
Borrelli checklist under styddesign, as detailed in Table86As this was a
feasibility study potential confoueds (item 5) that may have limited our ability
to make conclusions at the end of the trial were not identified so tkesiani
could not be fulfilled.The full results of the PR setheck can be found ithe
appendicesAppendix 33, Results of the pulmmary rehabilitation check of sites
included in the LIVELY COPD project, on GROM).

2. Training of providers: The results of the training of providers as per the Borelli
(2011) decklist can be found in Table% All 7 items under this domain were
met in tre LIVELY COPD project. A description of how the trainers were to be
trained was set out from the outset. An examination of the described training plan
(Appendix 5, PAI file, section 9, Training, on CBROM) found some minor
discrepancies between the pladrand actual training of providers. The first 3
sessions were conducted as planned. It was planned to have a training session
every 6 months thereafter but th® gession was conducted 4 months later and
the 3" 6 months thereafteThe final participantcompleted the study seven
months following the training day 5 with no furtdfermal training having been
conducted in this periodThe actual training conducteeflected theecruitment
ratesto the LIVELY PAL.
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Providers were mentored by experienceembers of the LIVELY study team
throughout the whole studigach weekhere was contact between the mentor and
provider before and after each consultatibheydiscusedthe consultation plan
prior to the consultation and after the consultation theydssd if any problems
arose during the consultatioAs a result of this contact process changes were
made to thetemplate forintervention provider noteso provide additional
guidance for the pwiders and clarity in their notes. As the intervention
progressed this communication took place via emvdh the option of phone call
discussions if necessarin some cases the weekly contact was reduced due to

annual leave.

A feedback evaluation questionnaite evaluate whether providers felt the
training pan that took into account their different education and experience and
learning stylesvas administered to the providgrs=3) prior to training day 4.

The evaluation of training was very positive, walhrespondents agreeirfg=2)

or strongly agreeingn=1)that the early training was adequate to prepare them to
start the intervention and that the-going training was regular enough. They also
agreed (n=2) or strongly agreed (n=1) that the training accounted for their
individual learning styles, expence and education. Feedband suggestions
regarding future training (for examptbe use ofreal case studiesrom the
LIVELY PAI) was taken into considdgran and incorporated into the later

training sessions

. Delivery of treatment: The results of thassessment of delivery of the LIVELY
PAI with the Borrelli(2011) checklist canbe found in Table .80. Eight of the
nine items under this domaiwere met In some instances the duration of the
intervention was either shorter or longer than the plannedvdéks; mean
duration 12.4SD:2); range; 9.3L7 weeks. The following item under this domain
was not metii anspecific treatment effegtsérere not consiered for the LIVELY
PAI. However the remainingightitems werdulfilled, additional procedures had
been put in place to fulfithese criteria through the audio taping of consultations

and development of checklists.
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The devised plan for audio recordingpnsultations was revised during the study
due to drop outs arméfusal of consent by a participamherefore providers were
subsequently instructed to record all remaining consultatoessure there were
a sufficient number of audio recordings available to assess delivery of the PAI
There were a total of 221 consultations conducted; 34% (n=75) s there
completed bedre the fidelity protocol was finalised further 16.3% (n=36) were
not recorded due to changes tofildelity protocol, one participant declinéalbe
audio recorded therefore their twelv@nsultations (5.4%) were not recorded and
8.1% (n=18) were not recorded duedaors (recorder, provider and researcher
error). Therefore,80 consultations (38%) were recorded. In totaB6
consultations were assessed (16.3%); 14%amdudiorecordingavailableto
assess the delivery, receigmd enactment of the interventjaine furthern=5
(2.3%) consultations were assessed by eaing the clinician notes only, as
recordings were not availabidieie to errorA summary report on all recordings is
available in the appendiceAfdpendix 34 Sumnary of available recordingsf
LIVELY PAI consultations.

Nine of the 20 BCSsvere delivered 100% of the time. A further n=5 were
deliveredon >80% of intended occasions. Of the renmag BCSs n=4 were
delivered between 580% of occasions and n=2 wedeliveredon <50% of
planned occasions, (i.&he clinidan encouraging social suppdwvalking with
family or friends or walking to someone) and the certificate of achievement were
delivered with the lowest level of fidelity 48.5% and 33.3% respechivélye
results of the agssment of delivery of these BE&e summarised below in Table
6.11. Provider 2 was the least consistent ifiveeing the BCSs per protocol;
delivering eightcomponents with sub optimal fidelity<§0% of the times)

compared to fouby the other providers.

Nearly all of the components from the consultation schedule were delivered with
>80% fidelityandonly n=1 component as delivered witk80% fidelity, (i.e. the
componenfiRemind patient ofhegoal of the programnie wa s ieereton d el
66.6% of planned occasiond)hese esults are summarised in Tabld® The
delivery of these components was delivered with the lofisdity by provider 2

(Table 613).
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4. Receipt of treatment: Receipt is assessed un@eseparate items on ttorrelli
(2011) checklist. The population of Borrelli (2011¢hecklist for the receipt of
treatment is available in Tablel8. The results of the assessment of reckyp
item are detailed

QA There i s an assessment of stahde de gl
the i nt elrhveenftainoinidi:ari sati on week as
understanding of the intervention to some degree, whereby the
participants were given an opportunity to practice recording their daily
steps from the pedometer in the step di@ihys was received by all
participants.

2 There are specification strategi es
compr ehensi on o fThetehwere nine tstetegies noted o n 0
under this item.Seven of these strategies were received on 100% of
ocasions. The educational component was only received with 83.3%
fidelity; one participanteceived 50% of the educatioA.recap on the
benefits of PA was to be received by patients at consultatidiis Bis
was received with 33.3% fidelity. Participanadd 2 received it on 22.2%
of occasions and participant 3 on 55.5% of occasions.

BfAThe participantsdé ability to per
assessed during the intervention procegdl the components under this
item were received with 100%delity. One method which was used to
assess the participantsd ability t
pedometer and step diary, the step diaries were not copied to the research
team and this could therefore not be assessed. The pedometer was
consstently used throughout the intervention and this component was
deemed to be received with 100% fidelity.

4nhnA strategy wi || be used t o i mpr
i ntervention skill s dubixistratggies vileee i n't
included inthe LIVELY PAI under this itemAll strategies except for one
were received on 100% of occasions; Providers were to help the
participants identify strategies from the previous week that enabled them
to do more walking so as they can better perform thevieigion skills in

the coming weeks. This was only received on 90% of occasions for
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participant 1 and 40% for participant 2; it was received 100% of occasions
for the third participant.

G)AMul ticultural factors consi dered
i nt er v &histitemomasoonly relevant to participant 2. These factors
were taken into consideration when planning the delivery of the

intervention to this individual.
These results are summarised in Table 6.14

5. Enactment of treatment: There are twatems under enactment on the Borrelli
checklist. A summary of how this checklist waspplated is available in Table
6.15.

(1) Participant performance of the intervention skills will be assessed in
settings in which the intervention might be appli€de fird week of the
intervention was a familiarisation week. Participants were given their
pedometer and step diary, otdyrecord their daily step$here was some
mismatchbetween the step diary and the sestayp pedometer recall; this
was only enacted on 508ecasions and due to unforeseen circumstances
this could not be assessed for one participant as there were five weeks
between their first and second consultation. Providers were required to
review the extent to which the participant followed their acptan to
assesenactmentthis was completed on 70% of occasions. Provider 1
assessed this on 90% of occasions and providers 2 and 3 assessed this on
60% of occasions.

(2) A strategy will be used to assess performance of the intervention skills in
settings inwhich the intervention might be appliedll components under
this item were enacted with 100% fidelity across the intervention.

Results of the assessment of enactment from the audio and prvide

are available in Table. 5.

6.4 Discussion

This chapter describes aofking example for assessing thdelity of a PAI for people
with COPDusingthe Borrelli checklist (2011) The overallaim of this chaptewasto
assess the fadity of the LIVELY PAI. This was achieved by firstly mapping the items
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onthe Borrelli (2011) checklists to the LIVELY PAI, and developing specific checklists
and procedures to satisfy these items, secondly testrarceptabilityand practicality

of these checklists and finally by applying all processes to complete thesasset of

fidelity of the LIVELY PAI. The fidelity of the LIVELY PAI was high. Howevehis is

a novel piece of research and a number of key lessons were learned during. process
Specifically,fidelity should be considered in the desigmagh of a study tensure that all

aspectzan be fully assessed.

The Borrelli (2011) checklist is user friendly, with detailed ratiomatevzidedfor each

item. Further glidance on how tdulfill each item can be found in Bellg et al. 2004.
However we didneed tadevelopfurther checklists to allow us to determine whether we
fully met criteria on the checklists. The assessment of training of providers, delivery,
receipt and enactment warerechallenging than the assessmafrgtudy design as most

of the study desigdetal was included in the protocol. Finally we didquire further

clarification for the items under the domain of enactment from the ai@baelli 2011)

Study design is a domain in treatment fidelity that is frequently omitted from fidelity
assessment)(0 S h e a2018t In thel current trial all items under study desigithe

Borrelli (2011) checklist were examinedcept for onefipotential confounders that limit

the ability to make conclusions at the end of the trikre not identified. These we

not identifiedas the LIVELY COPD project is f@asibility trial; we did not aim to make
conclusions regarding the effectiveness of the interventiomatehd aimetb report on

the feasibility of this tr testbfthemeBgdsahd f i n
procedures to be used on a | arger dheal e, |
purpose of feasibility trial is used to identify potential confounders before progressing

to a | arger scal e t confeuhderathatllimiithedabilityttoimiakei n g

conclusions at t he end craefionforfeasibility triadsl , 6 1 s

Borrelli et al. 2005 stated that, inattention to any one of the categories of treatment fidelity
could compromise thénternal validity of the study despite adherence to the other
categories. This is particularly relevant to the training of providers in the current fidelity
assessment. [Atems forthe training of providers on the Borrelli (2011) checklist were
met One provider did not attend the first two training sessiothse to unforeseen

circumstanceswhile attempts were made to compensate for this through individual
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training the result of this missed training may have impacted on the delivery of the
intervention One providerelivered the BCS with less fidelity compared to the other

two providers; eight of the BGSvere delivered with <80% fidelity compared to four by
providers 1 and.3n addition the items on the consultation plan were delivered with the
lowest level of fidelity by this provider (n=4 delivered with <80% fidelity). Our
assessment of delivery was limited to 16.3% of all consultat&insnger conclusions
could be drawn regarding this should a greater number of consultations have been

assessed

Overall he assessment of delivery conducted in the current study demonstrated nearly all
components of the intervention were delivered with high fidet8000). Components of

the intervention comprised of BCSs and the components on the consult&igoiules

70% (n=14/20) of BCSs were delivered with high fidelitgnd 96.7%(n=29/30) of
components on the consultation schedule were delivered with high fidehty two

(10%) of the 20 prescribed BCSs were delivered with low fidelity (<50%)
(Perepletchitva and Kazdin 2005) and four were delivered with moderate fidelity (50
80%). Researchers hawvelicatal that <50% is low fidelity (Perepletchikova and Kazdin
2005) and >80% is considered high fidelity (Borrelli et al 2005); it is therefore reasonable
to consider 5880% as moderate fidelitythere is lack of consistency in the assessment
and reporting of fidelity 2018 mdkihgeitdiffieult r e nt
to draw comparisons betweear results and otherdowever French et al. 20Explored

the fidelity of an educainal intervention to improve GRanagement of low back; they
reported that only 57% (4/7) BCSs were delivered with high fidatigno BCSs in this

trial were delivered with low fidetly (<50%)

In an attempt to undegend why 10% (n=20) of BCSs in the LIVELY PAI were
delivered with low fidelity, we reviewed the training materials of the LIVELY PAI.
Providers in the LIVELY PAI were trained to deliver all BCSs with the excepifon
Acerti fi cat @&Thie\Wa téinbludedinehmteamd and was only delivered

with 33.3% fidelity Additionally the BCSiClinician encourages social support, walking

with friends/family or walking to meet somebodyc, 6 was al so poor |
(48.5%) This BCS wago bedeliveredin consultations -22. Encouraging social support

for all participants each week may not have been appropriate for all participants, for
example,those who were more isolated preferredto complete their PA alondt is
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possible the providers deliieg the current PAI somewhat tailored the BCSs to each
participants needs each weékrecent publication from Procter et al. (2014) reported

that if an intervention is employing BCSs, a sufficient number of strategies should be
included suchthattheBGS i n t he i ntervention can be t
A future trial shouldconsiderincreasing the number of EBS included toallow for

adaption to each individual and potentially increase the fidelity of the intervention

The domains of meipt and enactment shift the focus from the provider and to the
participant. Measuring fidelity in these domains is of particular importance as patients are
increasingly regarded as active participants in healthcare rather than passive (Newman et
al. 2008, with a strong focus on sedffficacy in chronic conditions (Lorig et al. 2003).
Despite this, these domains are not routi
al. 2016). The LIVELY PAI had a strong emphasis on promotingesétfacy and
incorporated a number of strategies to allow for assessment of receipt and enactment
including the use of and training to use a pedometer, an activity diary, goal setting,
provisgon of feedback to participants ammoblem solving to develop strategies to
overcome barriers (Bellg et al. 2004). In the assessment of receipt, only three components
were not fully received; the educational component (83.3% (5/63%;a on benefits of
physical activity(33.3% (n=9/27)) andlentifying strategies from the previouwseek that

worked do more walking76.6% (n=3/30)). There are currently no thresholds to
determine how to define receipt treatment; in the LIVELY PAI a number of key strategies
were included to enhance receipt and in our assessment nearly all of treesece®ed.

Future research should aim to develop a tool to assdsiefine the receipt of a PAh

our assessment of enactment we attempted to address each item on the Borrelli (2011)
checklist The items to assess enactment in the Borrelli (2011ktkewere difficult to

define in the context of the LIVELY PAI.t tan be argued that the use of a pedometer
satisfies the assessment of enactmentit allows for the assessment of a specific
behavioural skill and motivational state (reaching step yjd@lan appropriate setting

(the participants own environment) (Bellg et al. 2004)s demonstrates the need for a

more specific fidelity checklist for PAISs.

6.4.1Limitations

Although executed systematicallyhis researcis notwithout its limitatiors. Firstly the

LIVELY PAI had alreadycommencd prior to the development of the fidelity assessment
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protocol. This limited our assessment of fidelity under some of the domains. For example
the domairtraining of providers recommesthat all providers areertified to deliver the
intervention; this can be done through observing the provider delivering the intervention
(either directly or with a video/audiotape) with a pilot patient and scoring them against
pre-setcriteria, providers must reach a minimuooge before they are certified to deliver

the interventionFollowing certification between 280% of consultations should be
reviewed and if the provider falls below a certain level of competency then additional
training and feedback are requir@brrelli 2011) This certification was not done in the
current study planning for the assessment of fidelity prior to starting the intervention
would ensure that such procedures are inclugexlious authors have implemented these
proceduresfor example providrs in a study conducted by Sears et al. 2013dwahch

90% fidelity before they could implement the intervention and if they fell below 80%
during the intervention they received additional trainAthough the regular mentorship

of providers in the WELY PAI, may have helped prevent any drift in skilluture
studies should include these strategies. Checklists to certify and monitor providers can be
developed specific to the intervention or existing standardised checklists are available
which can beused if applicable to the intervention for exampllee motivational
interviewingskills code (Miller and Mont 20Qland the Behaviour Change Counselling
Index (Lane et al. 2005).

The delay betweecommencinghe intervention and the implementation of fiaelity
assessment protocol also limited the numbeaudiorecordngs available for assessment.
One third (n=75/2219f the consultations were conducted before the protocol for fidelity
was implemented; the consultations that were recordedisad toassess fidelityvere
delivered in the latter part of the study. Assessing consultations thatexteanlier in
the intervention would have allowed us to determimieether the providers were
becoming more skilled in delivering the interventarer timeor whether there was any
drift in their skills and whethethis had an impact on the participants receipt and

enactment of treatment skills.

6.4.2Lessons learned

The assessment of fideliof the LIVELY PAl was novebnd a number of key areas have
been dentified that should be addressed in a future s{Udple 6.17). Some of the

consultation recordings were lost due to recorder error, provider error and researcher
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error; a future study should include processes that require the providers to check the
recrderoperatingprior to the delivering the consultatioior example that its charged

and ready for use arall audio recordings should be sémthe research team within 24
hours of delivering the consultation. Additionally, using a yes/no tick boassess
deliveryof the itemsdid not refect the quality of the delivery. Aikert scale rating the
quality of the delivery could offer a stronger measofdow well the intervention was
delivered per protocoBorrelli (2011) considered this, but fettat the use of such a scale
would introduce an element of subjectivity, making it difficult to suggest a valid
conclusion. The use of two raters to assess delivery and clearly defining the criteria for
each point on the scale would help eliminate anyesatibjty. Previous authors have used

a Likert scale to assess delivery; Bryant et al. (2014) assessed specific provider

behaviours during their delivery and rated these on a 5 point like scale.

Assessing treatment fidelity is a time consuming and resdntense procesfnce it

was decided to use the Borrelli (2011) checklist as a framework for assessing fidelity, a
considerable amount of time was spent planthiegnethods for the assessment of fidelity

in the LIVELY PAI. Furthermore, time was spenvi@ving the LIVELY PAI documents

and mapping these to the specific consultations for the delivery, receipt and enactment
checklists; these checklists were also assessed for practicality and acceptability before
they were used in the rest of the study. Bnaonducting the assessment of fidelity
required further time; the mean (SD) length of time for face to face consultations was
49.8(8.9) and 19.5 (2.8) minutes. In total 19 face to face audio recordings and 12
telephone audio recordings of consultatiorese assessed independently by two raters,
and additionally paper based records for 5 consultations were reviewed (the recordings
for these consultations were not obtained). This was a considerably time consuming
process. The results were then synthelsased reported. Despite this lengthy and time
consuming process, the assessment of fidelity was an invaluable process and future

research should allocate appropriate time and funding to the assessment of fidelity.

Finally our fidelity assessment revedl¢hat he components that were listed on the
consultation schedule were delivered with higher fidelity than the BCSs; 96.7%3h)=30
components on the consultation schedule compared to 70%/20-D4 BCTs were
delivered with >80% fidelityit is likely that the components on the consultation schedule
were delivered with higher fidelity as the list of theseslocatedat the beginning of each
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consultatiorin the layout of the template so that providers coedadrd their consultation
notes. This structe alsoinformed thdayoutand flowof theconsulutation. Tieinclusion
of the list ofBCSsin the consultationscheduleshould be considered in a future trial to

enhance the delivery of these.

6.5 Conclusion

Overall the fidelity of the LIVELY PAI was Ilgh. The assessment of fidelity is
challenging with limited guidance on the specific procedures toTise novel piece of
research provides a working example using the Borrelli (2011) checklist for the
assessment of fidelityThere were somdéimitations of our assessment of treatment
fidelity and a number of key lessons have been learned regarding the pooesss$sing

treatment fidelity



117

Figures

Step 1: Mapping thBorrelli (2011) checklisto
the LIVELY interventi; including developing
assessmernbols specific for the LIVELY

l

Step 2: Testingthe acceptabilityandpracticality of
theassessment tools for delivery, receipt and
enactment withheresearch tearfObjective 2).

l

Step 3: Complding the fidelity assessment of thg
LIVELY intervention (Objective 3).

Figure6-1 Flow diagram of methods for the assessment of treatialetity of the
LIVELY intervention
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Tables

Table6-2 Proposed methods for mapping Borelli (2011) study design items to the
LIVELY project

Borrelli (2011)checklist item How this item is going to be achieved
the LIVELY project

1. Provider information about treatment dose in the intervention condition

A. Length of contact (minutes) Review of study documerits

B. Number of contacts Revew of study documents.

C. Content of treatment Review of study documents.

D. Duration of contact over time Review of study documents

2. Provide information about treatment dose in the comparison condition

A. Length of contact (minutes) Check of PR sites; setéported

B. Number of contacts Check of PR sites; setéported

C. Content of treatment Check of PR sites. seléported

D. Duration of contact over time Check of PR sites. seléported

E. Method to ensure dose equivalen| Review of study pratcol and sel
between conditions reported check of PR sites.

F. Method to ensure dose is Review of study protocol and audit of
equivalent for participants within | PR sites.
conditions

3. Specification of provider credentials that are needed
Exploration of studyrotocol.
4. Theoretical model upon which the intervention is based is clearly
articulated

A. The active ingredient are specifie( Review of study documents.
and incorporated in the interventic
B. Use of experts or protocol review| Review of team.
group to determine whether the
intervention potocol reflects the
underlying theoretical model or
clinical guidelines
C. Plan to ensure that the measures| Review of study documents.
reflect the hypothesise theoretical
constructs/mechanisms of action
5. Potential confounders that limit the ability to make conclusions at the end
of the trial are identified.
Consensus among research team.
6. Plan to address possible setbacks in implementation (i.e. bagk systems
or providers)
Review of study team and roles.

* study documents refers to the full study protocol, the gaplication, the
PAI file and minutes of all study meetings
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Table6-3 Proposed methods for mapping Borrelli (2011) trainingro¥iders items to
the LIVELY project

Borrelli (2011)checklist item How this item is going to be achieve

in the LIVELY project

1. Description of how providers wil Review of the training materials.
betrained (manual of training
procedures)

2. Standardisation of provider Review of the training materials.
training (especially if multiple
waves of training are needed fo
multiple groups of providers)

3. Assessment of prader skill Review of the training materials and
acquisition of mentorship telephone calls.

4. Assessment and monitoring of | Review of the training materials and
provider skill maintenance over | weekly mentorship telephone calls.
time

5. Characteristics being aght in a | Reviewof study document$
treatment provider are articulate
a priori. Characteristics that
should be avoided in a treatmer
provider are articulated a priori

6. At the hiring stage, assessment| Discussion among study team.
whether or not there is a good fi
between the mvider and the
intervention (e.g. ensure that
providers find the intervention
acceptable, credible and
potentially efficacious)

7. There is a training plan that take Review training materials and a
into account trainees different | questionnaire to assess if the provid
education and experience and | felt the training plan took into accour
learning styles their different education and learning

styles was developed (Appendix,25

Evaluation of training of providers fo

the deliveryof the LIVELY PAI-

Provider €edback evaluation

guestionnairg.

* study documents refers to the full styatptocol, the grant application, the

PAI and minutes of all study meetings

Table6-4 Proposednethods for mapping Borrelli (2011) delivery of treatment items to
the LIVELY project

Borrelli (2011)checklist item How this item is going to be achieved i
the LIVELY project

1.Method ensure that the content of Review of study documerttsassessent
the intervention is delivered as of audio recordingof consultationgand
specified provider notesvith specifically
developedhecklistsfor LIVELY and
mentorship programme.

2. Method to ensure the dose of the Reviewof mentorship programme and
intervention is delivered as specifie( provider notes.
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3. Mechanism to assess if the
provider actually adhere to the
intervention plan

Plan for audio recording arptovider
notes with LIVELY specifically
developed checklister assessment of
delivery created fromeview of study
materials.

Discussion with research team.

4. Assessment of nonspecific
treatment affects

5. Use of treatment manual

6.There is a plan for the assessmer
whether or not the active ingredient
was delivered

7.There is a plan for the assessme|
of whether or not the proscribed
components were delivered (e.g.
components that are unnecessary ¢
unhelpful)

8.There is a plan for how
contamination between conditions
will be prevented

9.There is a priori specification of
treatment fidelity (e.g. providers
adhere to >80% of components)

* study documents refers to the full study protocol, the grant application and minutes of
all study meetings

Review of study documents.

Planfor audio recording and LIVELY
specificchecklist for assessment of
delivery created.

Discussion witlresearch team.

Review of stidy documents.

Discussion with research team.

Table6-5 Proposed methods for mapping Borrelli receipt (2011) of treatment items to
the LIVELY project

Borrelli (2011)checklist item

How this item is going to be achieved i
the LIVELY project

The studydocuments were reviewed
and aLIVELY specific checklist ceated.

1. There is an assessment of the
degree to which participants
understand the intervention.

2. There are specification strategies
that will be used to improve
participant comprehension of the
intervention.

The studydocumerd were reviewed ang
aLIVELY specific checklist created.

3. The participa
the interventia skills will be assesse
during the intervention process.

The study documents were reviewed g
aLIVELY specific checklist created.

4.A strategy will be used to improve
participants performance of
intervention skills during the
intervention period

Thestudy documents were reviewed a
aLIVELY specific checklist created.

5.multicultural factors are considere
in the development and delivery of

the intervention

The study protocol was reviewed.

* study documents refers to the full study protoca,dhant applicatiorthe PAI file
and minutes of all study meetings
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to the LIVELY project
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Borrelli (2011)checklist item

How this item is going to be achieved ir
the LIVELY project

1. Participant performance of the
intervention skills will be assessed in
settings in which the intervention might
be applied.

The study documeritsvere reviewed
and aLIVELY specific checklist
deweloped.

2. A strategy will be used to assess
performance of the intervention skills in
settings in which the intervention might

be applied.

The study documents were reviewed a
aLIVELY specific checklist developed.

* study documents refers to the fsildy protocol, the grant applicatiahe PAI file

and minutes of all study meetings

Table6-7 Assessment of delivery, receipt and enactment, by provider and primary and

secondary raters for each set ohsultations

Provider Provider 1 | Provider 2 Provider 3
Participant C224 Cl24 C113
Primary rater 0O06S |006S 006 S
Secondary rater (S) MA SMcD: C1 and|MA

C3, C4, C7 and C8, JB: C6
C9, C10, C11 MA: C5 and
C12)

*C= Consultation

Table6-8 Results of assessment of study design in LIVELY with the Borrelli 2011

checklist

Borrelli (2011)
ltem

Results of th&.IVELY COPD project

1. Provider information about treatment dose in the intervention

condition

a. Length of PAI to be <1houfor face to faceonsultations
contact consultation 1 may last longer (1.5 houssth
(minutes) telephone calls to be of shorter duration e.g2@0

minutes(Appendix 5 PAI file Sectiors 2 Consultation
instructiors page 4on CDROM)

b. Number of
contacts

12 (6 face to face and 6 telephp(®ppendix5, PAI
file, Section 2LIVELY PAI principles and overview
page 1 on CDROM)

c. Content of
treatment

ROM).

The content of the treatment is detailed inP#d file
sections 17 (Appendix 5 PAI file, sectionsl-7, on CD
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Duration of
contact over
time

Twelve weeks(Appendix5, PAI file, Section 2,
LIVELY PAI principles and overviewpage 1, on Cb
ROM)

2. Provide information about treatment dose in the comparison
condition
a. Length of Results of PR seltheck(Appendix 33 Results of the
contact pulmonay rehabilitation check of sites included in the
(minutes) LIVELY COPD project on CBROM).
b. Number of Results of PR selfheck(Appendix 33 Results of the
contacts pulmonay rehabilitation check of sites included in the
LIVELY COPD project on CBROM).
c. Content of Resuts of PR selcheck(Appendix 33 Results of the
treatment pulmonay rehabilitation check of sites included in the
LIVELY COPD project on CBROM).
d. Duration of Results of PR selftheck Appendix 33 Results of the

cortact over
time

pulmonay rehabilitation check of sites included in the
LIVELY COPD project on CBROM).

e. Method to Both groups received 12 contacts over the sewf the
ensure dose PAIl or PR.(LIVELY protocol: https://clinicaltrials.goy
equivalent
between
conditions

f. Method to PR site selfeported at start and middle of interventio

ensure dose is
equivalent for
participants
within

conditions

that 12 contactare still being provided to participants
(Appendix 33 Results of the pulmonarehabilitation
check of sites included in the LIVELY COPD project
on CD-ROM).

3.

Specification of provider credentials that are needed

This was restricted to personnel workinghe Northern Irish Clinical Research
Network (NICRN). Either respiratory nurses or physiotherapigts experience

in PRwere sought.

4. Theoretical model upon which the intervention is based is clearly

articulated

a. The active The LIVELY PAI combined recommendations from t
ingredient are | PA guidelines, influences from the stages of change
specifiedand key belaviourchange strategies were identified in

incorporated in
the intervention

advance which mapped to the theoretical model i.e.
COM-B model Appendix6, Amended list of BCS
included in the LIVELY PA) (BASES 2011 Marcus
and Forsyth 200lichie et al 2014.

Use of experts
or protocol
review group to
determine
whether the
intervention
protocol reflects|

the underlying

An expert team designed the programme. There wa
consultation between physiotherapists, health
psychologists, doctors and a patient was included of
steering group
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theoretical
model @
clinical
guidelines

c. Planto ensure | The outcome measures were chosen to actively ass
that the the hypothesis and mechanisms of ac{iyopendix 2
measures refleq LIVELY CRF, on CDBROM).
the hypothesise
theoretial
constructs/meck
anisms of actior

5. Potential confounders that limit the ability to make conclusions at the
end of the trial are identified.

The LIVELY intervention was a feasibility study. Therefore the small sample
size in addition to drop outs limited the ability to make conclusions about the
effectiveness of the intervention.

6. Plan to address possible setbacks in implemeatton (i.e. backup
systems or providers)

Three providers were trained to deliver the intervention, to allow for cover fo
annual leave or unexpected absences. Providers were also supported by a
site medical collaborator and research team toemddany setbacks in
implementation.

Table6-9 Results of assessment of training of providers in the LIVELY PAI with the
Borrelli 2011 checklist

Borrelli (2011) Item Results of thé.IVELY COPD project
1. Degription of how | A plan for how the providers were to be trained
providers will be was set out from the beginni@@ppendix 5 PAI

trained (manual of | file, Section 9 Training on CD RON)
training procedures)

2. Standardisation of | All providers were to attend the same training
provider training days delivered by the research team. Due to
(especidy if unforeseen circumstances one provider did not
multiple waves of | attend one of the sessions. Howeveotigh the
training are needed | weekly mentorship programme it was thought t
for multiple groups | the impact of the missed training sessions coul

of providers) be minimised Appendix 5 PAI file, Section 9
Training, on CBROM)
3. Assessment of Provider skill acquisition was assessebugh
provider skill formative assessment and feedback during
acquisition training by using mock case scenarios initially

then real study dat@ppendix 5 PAI file, Section
9, Training on CDROM).

4. Assessment and Assessmenrdnd monitoring of provider skill
monitoring of maintenance was carried out through regular
provider skill training days throughout the study and the wee




maintenance over
time

mentoring phone call&ppendix 5, PAI file,
Section 9,Trainingon CD-ROM).

. Characteristics bein{
sought in a treatmer
providerare
articulated a priori.
Characteristics that
should be avoided ir
a treatment provider,
are articulated a
priori

Physiotherapists or respiratory nurse or workin
in the NICRN respiratory health network were
sought. Characteristics to be avoided were not
articulated (Appendi®5, Minutes ofteam
meeting 12/12/120n CD-ROM).

. At the hiring stage,
assessment of
whether or not there
is a good fit betweer
the provider and the
intervention (e.g.
ensure that provider
find the intervention
acceptable, credible
and potentially
efficacious)

This was not applicable to our assessment as t
researcheam wadimited to those already
working in the NICRN.

. There is a training
plan that takes into
account trainees
different education
and experience and
learning styles

The training planned to include theory, practica
components, case scenarios, group work, and
workshop style delivery to help support differen
training needs. There was also a mentorship p
in place; providers had weekly phone calls with
experiencd colleagueA feedback evaluation
guestionnaire wasompleted by the providers at
one time pointo asses§ they felt the training
met these criteria
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Table6-10 Results of assessment of delivery of neant of the LIVELY PAI with the

Borrelli 2011 checklist

Borrelli (2011) Item

Results of the LIVELY COPD projec

1.Method ensure that the content of t
intervention is delivered as specified

The mentorship programme helped
ensure that the content islidered as
specified. Pre consultation checklistg
and templates for documentation alg
helped to ensure that the content is
delivered as specified.

2. Method to ensure the dose of the
intervention is delivered as specified

Weekly contact with the mentor
helped ensure that the dose of the
intervention is delivered as specified
The provider notes were reviewed a
the end of the intervention to assess
the mean duration of the interventior
and how many consultations did eagd

participant receive.




3. Mechanim to assess if the provider
actually adhere to the intervention plg

A sampleof consultations were audid
recordingand with accompanying
provider notes were assessed the
delivery checklists(Appendix 30
Amended delivery checklists,
developed specificil for the
assessment of fidelity of the LIVELY
PAI)

4. Assessment of nonspecific treatme
affects

Nonspecific treatment effects were
considered for the LIVELY
intervention

5. Use of treatment manual

A treatment manual was specifically
designed foand used in the LIVELY
intervention Appendix 5, LIVELY
PAI file, on CD-ROM).

6.There is a plan for the assessment
whether or not the active ingredient w
delivered

A sample of consultations were
assessed with the delivery checklistg
to see dtfi teheisregr
were delivereqAppendix 30
Amended delivery checklists,
developedspecifically for the
assessment of fidelity of the LIVELY
PAI).

7.There is a plan for the assessment
whether or not the proscribed
components were delivered (e.g.
components that are unnecessary or
unhelpful)

There was no plan for the assessme
of proscribed components in the
delivery; however dung the
assessment of audio recordings
additional items that were not planng
as part of the programme were note
eg.pescribing part
dayso from physi

8.There is a plan for how contaminati
between conditions will be prevented

Participants did not meet each other
during the intervention and each
condition was delivered by parate
providers.

9.There is a priori specification of
treatment fidelity (e.g. providers adhe
to >80% of components)

A set of key BCSsvere identified for
the LIVELY PAI, along with
additionalitems on the consultation
checklist. It was plannedhat
providers would adtre to80% of
these componen{gppendix 30
Amended delivery checklists,
developed specifically for the
assessment of fidelity of the LIVELY
PAI).
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Table6-11 Results of the assessment of delivery of Behavithange Strategies by

provider to a participant in the LIVELY PAI

LIVELY PAI BCS

Delivery by provider

Mean

Setting an overall walking (or | Provider 1| Provider 2| Provider 3| 100%
functional) goal e.g. walkingt¢  100% 100% 100%
sisters house or walking into (1/2) (1/1) (/1)
town every day aa results of
the increased step
counts/physical activity
(Consultation 2)
Provide information on the Provider 1| Provider 2| Provider 3| 58.3%
consequences of behaviour i 66.7% 33.3% 75%
general and for the individual |  (8/12) (4/12) (9/12)
and (pro/cons) of beghmore
active (any risks of not being
more active)Consultation
1,2,3,4,5,6,7,8,9,10,11,12)
Disease specific education. | Provider 1| Provider 2| Provider 3| 83.3%
(Consultation 1 and 5) 100% 50% 100%

(2/2) (1/2) (2/2)
Discuss barriers to physical | Provider 1| Provider 2| Provider 3| 63.9%
activity (Consultation 72% 90.9% 100%
2,3,4,5,6,7,8,9,10,11,12) (8/11) (10/11) (12/12)
Training to use pedometer Provider 1| Provider 2| Provider 3| 100%
(including 20 step test) and 100% 100% 100%
completon of 7 day diary= (1/2) (1/1) (/1)
skills/demonstration.
(Consultation 1)
(a)Use pedometer steps in se| Provider 1| Provider 2 | Provider 3| 50%
efficacy walk to set step goal 60% 70% 20%
(Consultation (6/10) (7/10) (2/10)
2,3,4,5,6,7,8,9,10,11)
(b) Use 7 day pedometer steg Provider 1| Provider 2| Provider 3| 93.3%
to set step godConsultation 90% 90% 100%
2,3,4,5,6,7,8,9,10,11) (9/10) (9/10) (10/10)
Build seltefficacy focusing the Provider 1| Provider 2| Provider 3| 95.8%
pat i entrbos wheret 100% 87.5% 100%
they have been able to do we| (10/10) (7/8) (10/10)
and focus on achievements.
(Consultation
2,3,4,5,6,7,8,9,10,11,12)
Demonstrate appropriate Provider 1| Provider 2| Provider 3| 100%
walking pace during self 100% 100% 100%
efficacy walk and Brg rating (/1) (1/2) (2/2)
(Consultation 2)
Plan behaviour using action | Provider 1| Provider 2| Provider 3| 100%
and coping plafConsultation 100% 100% 100%
2,3,4,5,6,7,8,9,10,11) (10/10) (10/10) (10/10)




Record daily steps with Provider 1| Provider 2| Provider 3| 100%
pedometefConsultation 100% 100% 100%
2,3,4,5,6,7,8,9,10,11) (10/10) (10/10) (10/10)
Review planned and actual | Provider 1| Provider 2| Provider 3| 100%
walking behaviour each week| 100% 100% 100%
with clinician by reviewing (10/10) (10/10) (9/9)
diary and pedometer dwistep
count and provide feedback
(Consultation
3,4,5,6,7,8,9,10,11,12)
Review if goal met, not met of Provider 1| Provider 2| Provider 3| 100%
partially met (Consultation 100% 100% 100%
3,4,5,6,7,8,9,10,11,12) (10/10) (10/10) (10/10)
Reward success/effort Provider 1| Provider 2| Provider 3| 85.%%
(Conaultation 100% 57.1% 100%
3,4,5,6,7,8,9,10,11,12) (9/9) (417) (9/9)
Certificate of achievement Provider 1| Provider 2| Provider 3| 33.3%
(Consultation 12) 100% 0% 0%

(1/2) (0/1) (0/1)
Clinician encourages social | Provider 1| Provider 2| Provider 3| 48.5%
support, walking with 54.5% 27.3% 63.6%
friends/family or walking to (6/11) (3/12) (7/112)
meet somebody etc.
(Consultation
2,3,4,5,6,7,8,9,10,11,12)
Week 12 refer back, also Provider 1| Provider 2| Provider 3| 100%
review past success and also| 100% 100% 100%
terms of successful strategies  (1/1) (1/2) (2/2)
(Consultation 12)
Plan for relapse prevention Provider 1| Provider 2| Provider 3| 100%
(Consultation 12) 100% 100% 100%

(1/1) (1/2) (1/2)
Materials manual i.e. LIVELY | Provider 1| Provider 2| Provider 3| 74.9%
patient manual (includes diary 83.3% 41.6% 100%
and LWWCOPD for PR (10/12) (5/12) (12/12)
(Consultation
1,2,3,4,5,6,7,8,9,10,11,12)
Review SMART goal Provider 1| Provider 2| Provider 3| 83.3%
(Consultation 6,12) 100% 50% 100%

(2/2) (1/2) (2/2)

Table6-12 Results of the assessment of delivery of the components on the consultation

schedule by pnaderto a participant in the LIVELY PAI

LIVELY PAI Consultation Plan| Delivery by provider Mean
1.Report on patients health Provider 1| Provider 2| Provider 3| 100%
status and record any adverse 100% 100% 100%
eventgConsultation 1,2,3) (1/1) (1/1) (1/1)
2.Explain the goal of the Provider 1| Provider 2| Provider 3| 100%
programmeConsultation 1) 100% 100% 100%

(1/1) (1/1) (1/2)
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3.Mention general benefits of | Providerl | Provider 2| Provider 3| 100%
physical activity(Consultation 100% 100% 100%
1) (1/1) (1/1) (1/1)
4.Familiarise patient with Provider 1| Provider 2| Provider 3| 100%
pedometgiConsultation 1) 100% 100% 100%

(1/1) (1/1) (1/1)
5.Do 20 step tegConsultation | Provider 1| Provider 2| Provider 3| 100%
1) 100% 100% 100%

(1/1) (1/1) (1/1)
6.Explain step diary Provider 1| Provider 2| Provider 3| 100%
(Consultation 1) 100% 100% 100%

(1/1) (1/1) (1/1)
7.Educational component Provider 1| Provider 2| Provider 3| 83.3%
(Consultation 1 and 5) 100% 50% 100%

(1/1) (1/2) (1/1)
8.Remind patient of goal of the| Provider 1| Provider 2| Provider 3| 66.6%
programmegConsultation 2) 100% 0% 100%

(1/1) (0/1) (1/1)
9.Discuss benefits of PA Provider 1| Provider 2| Provider 3| 100%
(Consultation 2) 100% 100% 100%

(1/1) (1/1) (1/1)
10.Set SMART goal Provider 1| Provider 2| Provider 3| 100%
(Consultation 2) 100% 100% 100%

(1/1) (1/1) (1/2)
11.Note any problems with Provider 1| Provider 2| Provider 3| 100%
pedomete(Consultation 2) 100% 100% 100%

(1/1) (1/1) (1/1)
12.Record steps for the Provider 1| Provider 2| Provider 3| 100%
familiarisation week 100% 100% 100%
(Consultation 2) (1/1) (1/1) (1/2)
13.Do selfefficacy walk Provider 1| Provider 2| Provider 3| 100%
(Consultation 2) 100% 100% 100%

(1/1) (1/1) (1/2)
14.Set step goal for the week | Provider 1| Provider 2| Provider 3| 100%
(Consultation 2) 100% 100% 100%

(1/1) (1/1) (1/1)
15.Complete action and coping Provider 1| Provider 2| Provider 3| 100%
plan(Consultation 100% 100% 100%
2,3,4,5,6,7,8,9,10,11) (11/11) (11/11) (12/11)
16.Any barriers dicussed Provider 1| Provider 2| Provider 3| 90%
(Consultation 80% 90% 100%
2,3,4,5,6,7,8,9,10,11) (8/10) (9/10) (10/10)
17.Assess patient confidence | Provider 1| Provider 2| Provider 3| 96.6%
level (Consultation 100% 100% 90%
2,3,4,5,6,7,8,9,10,11) (10/10) (10/10) (9/10)
18.Patient progress reviewed | Provider 1| Provider 2| Provider 3| 100%
(Consultation 100% 100% 100%
3,4,5,6,7,8,9,10,01 (9/9) (9/9) (9/9)
19.New goal set and inserted i Provider 1| Provider 2| Provider 3| 100%
diary (Consultation 100% 100% 100%
3,4,5,6,7,8,9,10,11) (9/9) (9/9) (9/9)
20.Review SMART goal Provider 1| Provider 2| Provider 3| 83.3%
(Consultation 6,12) 100% 50% 100%
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(2/12) (1/12) (212)
21.Step count inserted in chart| Provider 1| Provider 2| Provider 3| 100%
(Consultation 12) 100% 100% 100%

(1/1) (1/1) (1/1)
22.Summary of 12 week steps| Provider 1| Provider 2| Provider 3| 100%
inserted (Consultation 12) 100% 100% 100%

(1/1) (1/1) (1/1)
23.Review progress from weekl Provider 1| Provider 2| Provider 3| 100%
1 (Consultation 12) 100% 100% 100%

(1/1) (1/1) (/1)
24.Benefits of walking re Provider 1| Provider 2| Provider 3| 100%
enforcedConsultation 12) 100% 100% 100%

(1/1) (1/1) (1/1)
25.Discuss maintenance Provider 1| Provider 2| Provider 3| 100%
strategiegConsultation 12) 100% 100% 100%

(1/1) (1/1) (1/1)
26Summary of barriers and Provider 1| Provider 2| Provider 3| 100%
successful strategies inserted 100% 100% 100%
(Consultation 12) (1/1) (1/1) (1/1)
27.0ther relapse prevention Provider 1| Provider 2| Provide 3 | 100%
inserted(Consultation 12) 100% 100% 100%

(1/1) (1/1) (1/2)
28.Relapse prevention due to | Provider 1| Provider 2| Provider 3| 83.3%
COPD exacerbation advice 100% 0% 100%
given(Consultation 12) (1/1) (0/1) (1/2)
28.Plan for continuing Provider 1| Provider 2 | Provider 3| 100%
maintenance discussed 100% 100% 100%
(Consultation 12) (1/1) (1/1) (1/1)
29.Resources for additional Provider 1| Provider 2| Provider 3| 100%
walking given(Consultation 100% 100% 100%
12) (1/1) (1/1) (1/2)
30.Complete physical activity | Provider 1| Provider 2| Provider 3| 100%
intervention patient progress 100% 100% 100%
summary(Consulation 12) (1/1) (1/1) (1/1)
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Table6-13 Results of assessment of treatment receipt of the LIVELY PAI with Borrelli
2011 checklist

Borrelli (2011) Item

1. There is an assessment of the
degree to which participants
understand the intervention.

Results of the LIVELY COPD project
The LIVELY PAI file was explored to
determine how this was being met,
checklists were developed and the audio
recordingsand provwder notes reviewed to
assess receipt (Appendix 5 LIVELY PAI
file, on CD-ROM)

The LIVELY PAI file was explored to
determine how this was bgmet,
checklists were developed and the audio
recordingsand provider notes reviewed tg

2. There are specification strategies
that will be used to improve
participant comprehension of the
intervention.
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assess receipfppendix SLIVELY PAI
file, on CDROM)

3. The participa
the intervention skills will be assessé¢
during the intervention press.

The LIVELY PAI file was explored to
determine how this was being met,
checklists were developed and the audio
recordingsand provider notes reviewed tQ
assess receipt (Appendix 3VELY PAI
file, on CDROM)

4.A strategy will be used to improve
sulject performance of intervention
skills during the intervention period

The LIVELY PAI file was explored to
determine how this was being met,
checklists were developed and the audio
recordingsand provider notes reviewed tQ
assess receipt (Appendix 5 LIVE PAI
file, on CD-ROM)

5.multicultural factors considered in
the development and delivery of the
intervention

The study excluded anybody who could n
read or peak English. The programme wa
individualised so as factors outsiokthis
could be incgporated (LIVELY protocol
https://clinicaltrials.govj.

Table6-14 Results of the assessment of receipt of the LIVELY PAthbge

participans

Item 1: An assessemt of the degree to which the participant understands the
intervention

(1) Familiarisation P*1 P2 P3 100%
week; 100% 100% 100%
Demonstration of (/1) (/1) (2/1)

patient using
pedometer and the
day recall(Week1)

Item 2:There is a specification of theagtrgies that will be used to improve
participant comprehension of the intervention

(1) General benefits of P1 P2 P3 100%
exercise discussed 100% 100% 100%
(consultation 1) (1/2) (1/2) (1/1)

(i) Educational P1 P2 P3 83.3%
components 100% 50% 100%
(consultation 1 and| (1/1) (2/2) (1/2)

5)

(i)  Reaffirm physical P1 P2 P3 100%
activity levels and | 100% 100% 100%
benefits (1/2) (1/2) (1/2)
(consultation 2)

(iv)  Recap on benefits P1 P2 P3 33.3%
of physical activity 22.2% 22.2% 55.5%
(consultation (2/9) (2/9) (5/9)
3,4,5,6,7,8,9,10,11)

(V) Familiarisation P1 P2 P3 100%
week(week 1) 100% 100% 100%

(1/2) (1/1) (1/2)
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(vi)  Self-efficacy walk P1 P2 P3 100%

(consultation 2) 100% 100% 100%
(1/2) (1/2) (1/2)

(vii)  Weekly P1 P2 P3 100%
contacti{consultati 100% 100% 100%
on (12/12) (12/12) (12/12)
1,2,3,4,5,6,7,8,9,10
11,12)

(viii)  Action coping plan P1 P2 P3 100%
(consultation 100% 100% 100%
2,3,4,5,6,7,8,9,10,1] (10/10) (10/10) (10/10)

1)

(ix)  Goal setting for stef P1 P2 P3 100%
count with the 100% 100% 100%
pedometer (11/11) (11/11) (11/11)
(consultation
2,3,4,5,6,7,8,9,10,1
1,12)

|l tem 3: The participantsd ability t
during the intervention process

(1) Review progress P1 P2 P3 100%
assessing whether 100% 100% 100%
the step targets (10/10) (10/10) (10/10)
were met
(consultation
3,4,5,6,7,8,9,10,11,

12)

(i) Use of tools: P1 P2 P3 100%
pedometer and ste 100% 100% 100%
diary (consultation (10/10) (10/10) (10/10)

3,4,5,6,7,8,9,10,11,

12)

Item 4:A strategy will be used to impropartic

ipantperformance of the inteention

skills during the intervention

(1) Set a step goal P1 P2 P3 100%

(consultation 2) 100% 100% 100%
(1/2) (1/2) (1/2)

(i) Complete action P1 P2 P3 100%
and coping plan 100% 100% 100%
(consultation (10/10) (10/10) (10/10)
2,3,4,5,6,7,8,9,10,1
1)

(iii)  Assess leel of P1 P2 P3 100%
confidence 100% 100% 100%
(consultation (9/9) (9/9) (9/9)
2,3,4,5,6,7,8,9,10,1
1)

(iv)  Reset walking goal P1 P2 P3 100%
(consultation 100% 100% 100%
3,4,5,6,7,8,9,10,11) (9/9) (9/9) (9/9)
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(v) Reuvisit step target P1 P2 P3 100%
as per previous 100% 100% 100%
week(consutation (10/10) (10/10) (10/10)
3,4,5,6,7,8,9,10,11,

12)

(vi)  Identify strategies P1 P2 P3 76.6%
from the previous 90% 40% 100%
week that worked (9/10) (4/10) (10/10)
do more walking
(consultation
3,4,5,6,7,8,9,10,11,

12)

Item 5:Mdticultural factors considered in the development of the delivery
(Throughout the intervention)

No; but the intervention was very much individualised and could be easily tailor
incorporate any of these factors. For example C124 was involved in ngscid
this was incorporated in the programme.

*P=participant

Table6-15 Assessment of treatment enactment of the LIVELY project with the Borrelli
(2011) checklist

Borrelli (2011) Item Results of the LIVELYCOPD project
1. Participant performance of th The LIVELY PAI file was examined to explore
intervention skills will be how this was being met, checklists were mad

assessed in settings in which th and the audioecordingsand providers notes
intervention might be applied. | examined to assess enactm@ypendix5,
LIVELY PAlI file, Sections 17, on CDROM)

2. A strategy will be used to The LIVELY PAI file was examined to explore
assess performance of the how this was being met, checktisvere made
intervention skills in settings in| and the audio recordingsd providers notes
which the intervention might beg examined to assess enacti@ppendix5,
applied. LIVELY PAlI file, Sections 17, on CDROM)




Table6-16 Results of the assessment of enactment of treatment skills of the LIVELY

PAI by participants
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Item 1: Participant performance of the intervention skills will be assessed
settings in which the intervention might be applied

) Does the step dry match the 7| P*1 P2 P3 50%
day recall(consultation 2) 100% 0% N/A
(1/2) (0/1)
(iila) A review and report of the participang P1 P2 P3 100%
step count is completeftonsultation 100% | 100% | 100%
3,4,5,6,7,8,9,10,11,12) (10/10) | (10/10) | (10/10)
(iib) A review and report of whether the P1 P2 P3 100%
participant met their step goal is complef 100% | 100% | 100%
(consultation 3,4,5,6,7,8,9,10,11,12) (10/10) | (10/10)| (10/10)
(iic) A review of the extent to which the P1 P2 P3 70%
participant followed their action plan is 90% 60% 60%
competed(consultation (9/20) | (6/10) | (6/10)

3,4,5,6,7,8,9,10,11,12)

Item 2: A strategy will be used to assess performance of the intervention skil

settings in which the intervention might be applied

(DA step diary and pedometare provided] Pl P2 P3 100%
for one week to allow the participant to 100% | 100% | 100%
familiarise themselves with these tools (2/1) (1/1) (2/1)
(consultation 2)
(i) A step count is recorded and reported  P1 P2 P3 100%
(consultation 3,4,5,6,7,8,9,10,11,12) 100% | 100% | 100%

(10/10) | (10/10) | (10/10)

P*=participant

Table6-17 Summary of key lessons learned that should be considered in future research

for the assessment of treatment fidelity of an intervention

(ii)
(iii)
fidelity;
(iv)
acceptability;

v)

include a detailed fidelity protocol within the trial protacol

adaptthe Borrelli checklist tsuit their type of intervention,

(1) allocae adequatdundsfor the assessment of fideliyithin proposals

train providersonthe purpose of and the importand¢eassessing treatme

testany checklists developed specifo the intervention for practicality ar
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Chapter7-Di scussi on

7.1 Introduction

The focus of this PhD was oRA in people with COPDHigher levels of PA are
associated withmproved health outcomes in this population (Gafyarmich et al.

2009). There is strong evidence to demonstrate that people with COPD engage in lower
levels of COPD compared to their healthy counterparts (Park et al. 2013, Troosters et al.
201y, Hernamles et al. 2009, Pitta et al. 2005). PR, the mainstay treatment for PA in
people with COPDgdoes not always result in increased levels of PA (Troosters et al.
201, Bolton et al. 2013, Spit et al.2013). In more recent years there bagn an
increasedocus in exploring interventiont® enhance PA in people with COPD (Wilson

et al. 2014). Therefore the LIVELY COPD projetiedto investigate the feasibility of
conducting a clinician facilitated pedometer driven walking interveniégosus PR (usual

car) in improving PA in people with COPDhis PhD was fully embedded within this
project.There were two key aims in this PhD {&)assess the feasibility of conducting a

trial to explore the effectiveness of a pedometer driven clinician facilitated Pgus/e

PR in improving PA in COPD patients referred to @k LIVELY COPD project)and

(2) to assess the treatment fidelity of the LIVELY PAI.

There were three kefindings of this researchrirstly, conducting amixed methods
feasibility trial was a valable processA number of important lessons were learned from
conducting this feasibility study that need to be considered before progressing to a future
large scale trial. For example in the LIVELY COPIDject, weexperienced a high rate

of drop outs; dhough there were less dropouts in the PAI group compared to the PR
group we need to consider the reasons for tihiselp reduce dropouts both groupsn
future. The primary outcome measure in the LIVELY COPD ptojas step count from

the ActiGraph which presented challenges in terms of the resourcesatanalysis and
some data loss amee would thegfore need to explore the best method for the assessment
of PA. Secondly he LIVELY PAI was feasibleand may provide a viable optidor
COPD patientsn the NHSin addition to PR The thirdkey finding of this PhD wathat

the assessment of fidelityas beneficial The assessment of treatméidelity of the
LIVELY COPD project was a challenging and resource intengatmportant process

assessingnd monitoring treatment fidelity should be considered central to all future
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studies assessing a complex interventidbhere were other findings that were also
important for clinical practice and which should be taken into account when planning a
future tial for PA in COPD.

This chapter will discuss these findings and outline the implications for future research.

It will also discuss the implications fatinical practice.

7.2.1Main finding 1 and implications for future research

The use oh mixed méhods feasibility design was a valuapl®cessA mixed methods
feasibility study design was chosen for the LIVELY COPD project as recommended by
the MRC, the NIHR and other key pidations (Craig et al. 2006, Tbane et k 2010,
Lancaster 2015, NIHR 2@). The NIHR criteriavere utilised to report the success of
this study the results of theLIVELY COPD projectindicated it wadeasibleto move
forward to a full RCT. However importal@gssons need to be taken into consideration

Firstly, recruitmentand randomisation werdeemed to feasible in the current triak
planned to recruit over a period of 14 months and achieved target at 16 months. In the
LIVELY COPD project 651 patients were screenatd 50 of these consented and were
randomised. Otherrialls reporting on PAIs in COPD have reportewre variable
recruitment rateor example Berry et al. 200&reered 775 patients for eligibility and
recruited 140 of these and elsewhere Varga et al. 2007 reported screening 79 patients for
eligibility and recruited 71 of these patients. The numbers patients who were screened
was carefully documented and reported in the LIVELY COPD project as part of the
feasibility criteria (NIHR 2012). The reporting of screening is not part oc€CBBISORT
checklist (2010§Schulz et al. 201Gpr reporting RCTs, however information on this has
been proposed as an extension of the CONSORT checklist for a reportirgibflity

and pilot studies (Thmane et al. 2016). More recently Chaplin et al. 2017 reported
screening 2486 for eligibility and 103 of these were recruited to a randomised controlled
feasibility trial for an interactive web based PR programme versus conventional PR for
people with COPD.Screening and recruitment rates should be more transparently
reported noonly in feasibility studies but also in RCTs to allow for better comparison
between different recruitment procedures and populatiotsrms of randomisation, the
qualitative analysis revealed that almost all patients were happy with their allocation an
enjoyed their respective program(@hapter 4. The qualitative component of this mixed
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methods trial was therefore important in determining the feasilmfitthe LIVELY
COPD project

Secondlythere werénigh levels of dropouts the LIVELY COPD prgect There were

fewer dropouts in the PAI group compared to the PR group. Dropouts from the PR group
(52%) were a lot higher than those reported in a recent audit from England and Wales
(29%) (Steiner et al 2016). The reasons for this ackeanand asstated in Chapter, 3

this study was not developed to specifically explore the reasons for dropouts. The FEV%
predictedbf the PR groupn the LIVELY COPD project isimilar to that reported in the
audit (53% versus 54%) (Steiner et al. 20B8)d it is possible that the patients in the
current study had a higher rate of comorbidities; there were no patients in the current
studywithout comorbidities compared with 14% of patients in the audit conducted by
Steiner et al. (2016Differences such athe presace ofcomorbidites might go some

way toexplaining the difference in these dropout rates. In addition tottieisy| COPD
populationhasthe lowest levels of PA among various other COPD populations, including
the Republic of Ireland, Belgium ancetiunt e d St at e s 2005pdhereisa0 et
published data of the PA levels in people with COPD for the rest of the UK. These high
rates of dropouts from PR coupled with the low PA levels indicate that thedCOP
population of Nlin this study may have hasbme different characteristics to other
populations For example NI is recognised as area 6 low socieconomicstatus(EU
InequalityBriefing 43, 2014, andlower socieoconomic status is associated with higher
rates of drop out from PR (Steiner et al12p) However further research is warranted to
investigate this. Finally the qualitativanalysis provided some insight into the reasons for
dropout for example some patients did not like the group setf@gapter 4. The
qualitativeanalysis did not capta the views of all those who dropped out and was limited
only to those who were willing to return for outcome measure asses$ene research

shouldfocus on developing strategies to optimise retention and reduce dropouts.

Thirdly, important informabn on the outome measures was obtainBé. was measured
objectively using two diffenat devicesa sealed pedometer and the Actfh worn on a

belt around thevaist. As discussed in ChaptertBeActiGraph is a more precise measure

of PA( O6 Ne i.R0LA).dhe awilable data from the Acti@h was reduced due to
participants not meeting the wear time criteria. There are some aspects of objective PA

measurement that could be explored to maximise this Blagawear time rules used for
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the COPD popuattion could be less stringent. In the LIVELY COPD prajet followed

the rules for wear time from Byron and Rowe (2016), who recommend usirdpfygeof

ten hours wear time for PA data in COPD. This review also found that wear time criteria
is not routnely reported in the literature and there are also other reports and guidelines
advising that less days and hours are acceptable to measure fre€Ayiag little as

eight hours over 4 days has been recommeirdbdth healthy peopléHagstromer and
Sjostrom2010) and the COPD population (Deyer et al. 2014)Deneyer et al. 2014

have also suggested that daylight hours should be considered as a covariate in the analysis.
There is a need for greater consistency in the reporting of wear time and thatmrblic

of guidelines for wear time criteri@ar activity monitorsin people with COPDas their

daily habits may differ from healthy individual§he wear time algorithm in Actife

(Choi et al. 2011) was developed for the healthy adult population; issle periods

of prolonged sedentary behaviour may be classified asmean time in people with
COPD. Finally the use of a monitor worn on a different part of the badgh as the
wrist, could increase wear timi@ the COPD populatianThe gqualitativedata in the
current study revealed that a small number of participants did not enjoy wearing the
device around their waist. Tresarea range of validated monitors available for assessing
PA in people with COPD that could be considered in a fustudy,for example the
ActiGraph can be worn on the waist, the DyRagp worn on the lower backhé
SenseVar worn on the upper arm and the Fitbit worn on the wrist (Voojis 2054).

Future research should consider exploring where people with COPD find it mos
acceptable to wear an activity monitor.

Furthemoreobjective PA data was reduced as some participants were unwilling to travel
for re assessmemind only completed the paper based outcomeasures. There was
therefore more available ddta IPAQ compaed to the ActiGraph The IPAQ isapaper
based outcome measure and participants who did not wisltutm could complete this
outcome measure by post. The IPAQ is a valid and reliable method of assessing PA (Craig
et al. 2003), antadpreviously beensed in people with COPD (Parada et al 2011, tanal
Ince et al. 2014).However, the results of the LIVELY COPD project indicate that the
IPAQ may not produce results comparable to that ofothjective measurement; 18%
(n=9/50) of participants were clasgfl as higly adive by the IPAQ at baseline, n=3/41
(7%) of partidpants were classified as somewhative by theActiGraphstep count at
baseline Additionally, recent evidence in patients with bronchiectasis indicated that
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the IPAQ is not an accuea method of assessing PA in people with bronchiectasis
( O6 Nei | | a.erurthexrhore a Be€edt Feport has found thatrepidrted PA is not
reliable for measuring time spent in moderate PA in people with COPD (Sievi et al. 2017).
There is thereforeonsiderable evidence that PA in people with COPD should not be
assessed by seléport questionnaires in a research settiMiien exploring patients
views on the outcome measures in the LIVELY COPD project some patients felt the
questionnairewere compkated. Future research assessing PA in COPD patients should

only consider objective measurements of PA.

7.2.2Main Finding 2 and implications for future research

The PAI appeared to Heasiblein termsof the ability totrain clinicians to deliver the
intervention (providersihesuccessfulieliveryof the interventiorgi.e. participants could

achieved their weekly step goads)d acceptabilitpf the intervention

Three providers were traed to deliver the intervention atliis was feasible. Traing

was conducted before the intervention commenced and throughout the interasntion
planned The providers were also mentored in delivery of the intervention throughout.
Thetraining of providers was explaten further detail in Chapter 6.

In Chapte 3, we explored the feasibility of the intervention in terms of whether
participants could achieve their weekly step goals and the overall imprové@inemean
change in step count is in line with the MCID for this population; however given the
feasibility nature of this trial we cannot draw any conclusions regaittie effectiveness

of the LIVELY PAI. Thisadds to the curremésearch that PAls can increase PA in people
with COPD (Wilson et al. 2014)Howeverasthese PAIs have not been translated into
clinical practice, PR remains the only forof exercise treatment for people with COPD
in the NHS. Recenj] Mantaoni et al.(2016)identified the components of a PAI that are
effective in increasing PA levels in peoplth COPD, includingBCS and aself
monitoringdevice such as a pedometdresewere included in the LIVELY PAI The
research challenge now is developing a Rith the successful componertkat canbe
easily trankated into clinical practicéen a cost effectivemanner The LIVELY PAI is
estimated to take approximately double the length of time to deliver as thehriR
would placeconsiderable straion the NHS resources. ThdVELY PAI has already
been adapted for people with bronchiectasid delivered in the health service as a six
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week intervention, with encouraging resultsth both the HCPs and patisnproviding

positive feedback@ 6 Ne i | | b Theimplement@t®riof the LIVELY COPD PAI

in clinical practice ighereforegpossible Cost reducing modifications to the intention,

for example increased telephone contact, and would require assessment in a research
setting prior to implementation in routine clinical practiEerther methods that could

reduce the time of delivering the PB&ve been discussed in Chapter 3

The results of the qualitative explorat.i
further confirmation of the feasibility of the P/l terms of the acceptabili{Chapter 4)

These results revealed that nearly all pgréints enjoyed the interviéon, which is an

i mportant measure of acceptability. I n a
and satisfaction of the content and delivery of the programme; the combination of phone
and telephone contact was well receivath some participantexpressing a preference

for one mode over the other or felt they could have transititméte telephone contact

earlier The participant materials for the PAI were viewed positively; participants found

the pedometer motivational and the LIVELY patienta n u a | useful . COF
views of a PAI have not yet been explored; in the LIVELY COPD project this qualitative
data was important in making pragmatic decisions regarding the feasibility of the

intervention.

7.2.3Main finding 3 and implications for future research

The assessment and monitoring of treatment fidelity is an essential component when
developing and implementing an emtention. Thisshould be included in both a
feasibility study and a full RCT. The review conductdgthin this PhDconcluded that
treatment fidelity is inconsistently defined and reported in the literaturd
recommended that a checklifstr exampldike that published by Borrelli 201 tould be

used in future research to allow for the complete consideration of tredtdedity. The

Borrelli (2011) checklist was therefore used to develop a framework to assess the
treatment fidelity of the LIVELY PAl.Treatment fidelity had not previously been
assessed in a PAI for patients with COPD.

The Borrelli (2011) checklist prodes a useful and practical framework for assessing
fidelity. However this requires increased resourcis assessing ananonitoring

treatment fidelity (Bellg et al. 2004J his increased requirement on time, equipment and
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personnel has been proposed asssible explanation for the paucity of the assessment

of treatment fidelity in the literature (Bellg et al. 200As outlinedin Chapter 6, a
considerable amount of time was spent planning for and conducting the assessment of
fidelity of the LIVELY PAI. However mportant lessons were learned regarding the
methods for assessing fidelioy an intervention and regarding the content and delivery

of the LIVELY PAI (Chapter 6). Therefore the assessment of fidelity of the LIVELY

PAI may not only inform a futuré&ial, but the dissemination of the methods used and
lessons learned by the study team may help promote learning in the wider research
community regarding the assessment and reporting of treatment fidelity, ultimately

enhancinghe quality of research anlde translation of research into clinical practice.

7.2.40ther key findings

(1) Not all participants who adhere to PR achieve clinical benefit (Garrod et al. 20Q6¢.
LIVELY COPD project the number of participants in the PR group achieving the MCID
for the ISWT and CAT was belothatobserved in a recent audit of PR in England and
Wales (Steiner et al. 2015) (Chapter 3). Although this was a feasibility study and the
numbers who adhered to PR were Jtiis coupled with the high rate of droppsiould
be considered when plannirigture researchFuture research may need to consider
quality assurance measures to optinée programmeanda process to monitor the
fidelity of PR delivered within a trialto ensurethat true comparisons can be made
Additionally the identification of phenotypes for patients at increased risk of dropout for
example those from a lower socioeconomic status (Steiner et al. 2017) wowldaal
targeted strategies a@gd at increased adherence in these at risk patients. Suelgissa
could include arranging transport for PR and reminder waggkiyie callabout PR.

(i) A key finding of the qualitative component of the LIVELY COPD projeds that
patients had clear preferences for different aspects of the PAI and, édrRRampé
some participants enjoyed the group asjpéd®R where as others did notobt of the
participants in the PAI found the pedometer motivating but a small number did not enjoy
wearing it and found it to be too much pressilitesre isthereforea need to gxore what
forms of PA people with COPD want to engage in or their preferred platform of delivery.
Research in healthy individuals has demonstrated that even healthy individuals have a
preference for what type of PA they wish to engagBaoth et al. 199 surveyed healthy

adults in Australia to explore their preferred type of PA and support, for example whether
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they would like to exercise in a group. The results of this study demonstrated that walking
was the preferred type of activity and the type ofpsupdepended on age, with the
younger groups expressing a desire to exercise as part of a group and older adults
preferring to receive advice. There is a nee@®milar type of research to be conducted

in people with COPD as thengle approach i.g¢raditionalPR is not meeting theeeds

of all patients with COPPevidenced through the poor uptake and dropouts (Steiner et al.
2015) Aside from patient preferences there are problems with accessibility with a PR
programmes araot available to a largeumber of patients with COPD (Steiner et al.
2016, Rochester et al. 2015) and some PR programmes do not accept patients until they
are at a more severe stage of the disease (Steiner et al. 2015). Clarenbach et al. 2017 have
demonstrated the need for edPlx intervention for people with COPD, as every year PA
decreases by approximately 500 stefisernative platforms for delivering PR have been
explored;Chaplin et al(2017)have explored a web baspldtform for delivering PR to
people with COPD.The fesibility of delivering a web based PR programme in
comparison to conventional PRas assessetlo statistical difference ithe outcome
between the two groupwas foundand it was recommendd that future research
investigate choice for people with COPDdallow for better stratification of patient care.
Furthermore Demeyer et al. 2017, investigateddtiectivenessf a 12 weeksemi
automatedelecoachingntervention compared with usual care (the usual care group
received astandard leaflet explaininghé importance of PA in COPD as well as
information about PA recommendation3he intervention groupeceived one face to

face PA counselingonsultatiorand step counter. All step counts were uploaded remotely
and step goals updated remotely. The invastig only made telephone contact with
participants in cases oafioncomplianceor failure to progress. This telecoaching
intervention was found to be effective in improving PA in people with CORDsewith

less symptoms and higher exercise capacity alin@shad a more favourablesponse;

this reinforces the need for stratification of patient dareviding patients with increased
choices foexerciséPA training,at an earlier staga their disease trajectory is paramount

to help COPD patients maimtaoptimum levels of PA and reduce the frequency of
exacerbations, comorbidities, hospitalisations and mortality. The provision of choice and
different platforms for delivering and modes of PA also fits in with the NHS strategy for

personalised medicine B England 2016).
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7.3Implications for clinical practice

The implementation of interventions that have been proven to be effective in research
into clinical practice on a trial basis would help enhance choice for patients with COPD
as well as potentiallfacilitating earlier intervention. Examples such as the LIVELY PAI
(Chapter 3)web based PR and telecoaching (Chaplin et al. 2017, Demeyer et al. 2017);
provide mtentially feasible platforms fadelivery in the clinical setting. Interventions

that are dlivered remotely do not require as much resources as traditional PR in terms of
personnel and could also be potentially more cost effective. Furthermore these types of
interventions may be mofeasible topersonalie or may be morpractical for patients

who have transport difficulties or are still in employment and unable to attend class at
specific times.Increasing choice and adding new models of PA/exercise training would

require increased resources such as training clinicians to implement inl gnaictice.

Thereareat present no guidelines for the campnts of or how to delivexr PAI to

people with COPD. The components of PAls in the current literature are variable
(Wilson et al. 2014) and may not be easily implemented in clinical practicplaiéo
disseminate the materials for the LIVELY PAI, for COPD including the patient manual,
chart and pvider PAI file with instruction®n how to deliver the intervention.

Training will be made available to those who request it. This will providecizims

with the opportunity to deliver a PAI to patients who PR may not be suitable for, they

would also have the choice of attending gneupbased education.

PR programmes in NI, may need to consider implementing quality assurance procedures
to reducedrop outsand optimise patient outcomémplementing procedures such as
phoning patients to remind them about the class or phoning patients when they have
missed a class may help reduce these drop&utshermore exploring reasons for
dropout with patiats may help PR programmes implement changes that would reduce
dropouts, for example in the LIVELY COPD project one of the reasioat contributed

to a patientdropping out from PR was that they did not like the music in the class.
Allowing patients tohave some input into the musis a simple modification that may

help reduce drop outs in the futuBome patients dropped out from PR in the LIVELY
COPD project due to poor health, following these patients up and restarting them in PR

when they are well ay also help reduce drop outs rates.
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The current BTS and American Thoracic Society/ European Respiratory Society
(ATS/ERS) guidelines for PR recognise that PR does not always results in increased
levels of PA(Bolton et al. 2013, Spruit et al. 2013heBTS guidelines therefore advise
encouragingegularPA, five times a weekor 30 min each timéBolton et al. 2013, Spruit

et al. 2013)However the assessment of PA as an outcome measure of PR is not included
in the BTS guidelines for PR (Bolton et ab13B) and the ATS/ERS guidelines do include
information on assessing PA (Spruit et al. 2013). A recent audit of the PR services in
England and Wales found 11% of programmes assess PA with an activity nmstafor.
count is a simple metric of PA that is #asinderstood, and pedometers offer a cost
effective method of assessing PA. Participants in the PR group were interested in their
step count and seeing the change/improvement in step count from baseline to post
intervention (Chapter 4). Iiicians shoull consider using step count from a pedometer

as an outcome measure for PR.

7.4 Conclusion

This programmef research explored tHeasibility of conducting a trial to explore the
effectiveness of a pedometer driven clinician facilitated PAI versus iRRpnoving PA

in COPD patients referred to Pg@e LIVELY COPD project). A mixed methods
randomigd controlled design was chosen and the fidelity of delivering this intervention
was also assessebhe results of this research indicate that the LIVELY CQir@ect

was feasible to progresswardsan RTC and the intervention was delivered with good
fidelity. The inclusion of the qualitative component provided added learning regarding
the feasibility of the LIVELY COPD project arahriched the results.h€reare a number

of important considerations for future reseatwbth for the LIVELY COPD project and

for future research to enhance PA in the COPD populatidrfor clinical practice.

A future RCT will require stategies to increase recruitmeftrategis will also be
required to reduce dropouts from both the PAI group and fromlRRtment fidelity

will need tobe considered in the design phase of the trsahgthe Borrelli (2011)
checklist, allowing fothe allocatiorof adequateesourcesAdditiondly future research

will need to consider quality assurance and fidelity measures for PR to ensure it is being
delivered as intended. Finally the research team will need to consider what is the optimal
method for assessing PA, taking factors such apdkiioning of the monitor and wear

time rules into consideration.
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Future research to promote PA in patients with COPD should focus on identifying
phenotypes of patients to allofer stratification of patient care. Current research has
identified some phestypes that may result in better adherence to an intervention, for
example Demeyer et.a2017reported thapatiens with a better exercise capacity and
less symptoms were more respgago a telecoaching intervention and Steiner &Gl 7
reported thapatients witha lowersocioeconomistatusare more likely dropout of PR.
Furthermorehe results of the LIVELY COPD project indicated that some patients had
clear preferences for exercise for example the group setting was a reason dropping out of
PR for some patients. In addition to this current research recommended that future
research should investigate CORDa t i prefdremags (Chaplin et al. 2017he
identification of phenotypes as well what preferences patients with COPD have for
PA/exercise wilhelp the bd#er stratification of patients, provision of care and optimise

outcomes.

PR is currently the only method of PA/exercise training offered to people with @OPD
the current health care structureiture research should focus on the rolpeséonalied
exercise/PA interventions for COPD, how best to éyraatients and the translation of

effective interventions into clinical practice
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