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Those who think they have not time for bodily exercise will sooner or later

have to find time for illness.

Edward Stanley



CONTENTS

List of Contents.............................................................................................I-XI

List of Tables.......................................................................................... XII-XIII

List of Figures.............................................................................................. XIV

Abbreviations....................................................................................... XV-XVIII

Acknowledgements............................................................................. XIX-XXI!

Declaration of Work Jointly Done............................................................... XXIII

Research Profile................................................................................ XXIV-XXV

Abstract............................................................................................ XXVI-XXIX

CHAPTER 1 PHYSICAL ACTIVITY AND HEALTH

1.1 Introduction........................................................................................... 2

1.2 Physical activity and health....................................................................3

1.2.1 Definitions............................................................................... 3-4

1.2.2 Physical activity and health.....................................................4-5

1.2.3 Physical activity and disease.................................................. 5-8

1.3 Physical activity recommendations........................................................8

1.3.1 Changing recommendations................................................. 8-10

1.3.2 Current recommendations.................................................. 10-11

1.3.3 Current recommendations - physical activity groups........... 11-12

1.3.3.1 All adults..................................................................12-13

1.3.3.2 Beginners......................................................................13

1.3.3.3 Conditioned...................................................................14

1.3.3.4 Adults trying to maintain normal weight........................ 14

1.3.3.5 Adults at risk of chronic disease................................... 15

I



1.4 Uptake of physical activity.............................................................. 15-17

1.4.1 Socio-economic disadvantage and health.........................17-20

1.4.2 Uptake in socio-economically disadvantaged

communities........................................................................20-21

1.5 Domains of influence on physical activity.......................................22-23

1.5.1 Individual influences...................................................23-24

1.5.2 Social influences........................................................24-25

1.5.3 Environmental influences................................................25

1.5.4 Policy influences.............................................................26

1.6 Physical activity interventions........................................................ 26-27

1.6.1 Measurement of physical activity......................................... 27-28

1.6.1.1 Validity..........................................................................29

1.6.1.2 Reliability...................................................................... 29

1.7 Rationale for thesis.............................................................................29

1.7.1 Addressing gaps in knowledge...........................................29-30

1.7.2 Research questions............................................................. ....30

CHAPTER 2 RESEARCH STUDY PLAN

2.1 Overall aim.......................................................................................... 32

2.2 Context of research.............................................................................33

2.2.1 Connswater Community Greenway...........................................33

2.2.2 Physical Activity and the Rejuvenation of Connswater........33-34

2.3 Rationale for study sequence........................................................34-35

2.3.1 Systematic review (Study one)..................................................35

II



2.3.2 Identifying solutions to increase physical activity within socio

economically disadvantaged communities: a qualitative study 

(Study two)...................................................................... 36-37

2.3.3 PARC household survey (Study three)..........................37-38

2.3.4 What is the criterion-related validity of the GPAQ and SAPAS 

compared to accelerometer-determined MVPA? (Study four)...38-39

2.3.5 Recommendations.................................................................40

CHAPTER 3 PHYSICAL ACTIVITY INTERVENTIONS IN SOCIO

ECONOMICALLY DISADVANTAGED COMMUNITIES: A SYSTEMATIC 

REVIEW

3.1 Introduction.................................................................................... 42-44

3.1.1 Objective............................................................................... 44-45

3.2 Methodology....................................................................................... 45

3.2.1 Search strategy................................................................... 45-46

3.2.2 Exclusion criteria...................................................................... 46

3.2.3 Data extraction......................................................................... 47

3.2.4 Assessing the strength of evidence....................................47-49

3.3 Results................................................................................................ 49

3.3.1 Study characteristics................................................................ 49

3.3.2 Individually targeted interventions to increase physical

activity................................................................................. 50-51

3.3.3 Group interventions to increase physical activity................51-52

3.3.3.1 Group interventions targeting adults.......................52-54

3.3.3.2 Group interventions targeting children....................54-56

III



3.3.4 Community interventions to increase physical activity........ 56-57

3.3.5 Theoretical behaviour change frameworks.........................57-59

3.3.6 Intervention components.....................................................59-60

3.4 Discussion..................................................................................... 60-63

3.4.1 Theoretical frameworks of interventions..................................63

3.4.2 Strengths and limitations....................................................63-65

3.4.3 Implications for practice......................................................65-67

3.4.4 Implications for research..................................................... 67-68

3.5 Conclusion..................................................................................... 68-69

Table 3.1 Study characteristics of physical activity interventions in socio

economically disadvantaged communities 70-75

Table 3.2 Strength of evidence for physical activity interventions in socio

economically disadvantaged communities (based on Briss et al., 2000).....76

Table 3.3 Physical activity interventions in socio-economically disadvantaged 

communities: outcomes, physical activity (PA) measures and summary of

effects on intervention and control participants........................................ 77-78

Table 3.4 Recommendation for implementing physical activity interventions in 

socio-economically disadvantaged communities based on study quality and

effect............................................................................................................... 79

Table 3.5 Intervention effect and theoretical framework of behaviour

change............................................................................................................80

Figure 3.1 Search strategies...........................................................................81

Figure 3.2 Flow diagrams...............................................................................82

IV



Figure 3.3 Meta-analysis of the effectiveness of physical activity interventions 

compared to comparison group, for studies where data were available (using 

Review Manager 5.1).....................................................................................83

CHAPTER 4 IDENTIFYING SOLUTIONS, TO INCREASE PHYSICAL 

ACTIVITY WITHIN SOCIO-ECONOMICALLY DISADVANTAGED

COMMUNITIES: A QUALITATIVE STUDY

4.1 Introduction.................................................................................... 85-87

4.1.1 Objective............................................................................... 87-88

4.2 Methodology.................................................................................. 88-89

4.2.1 Qualitative study setting........................................................... 89

4.2.2 Participant selection................................................................. 90

4.2.3 Interview schedule.............................................................. 91-92

4.2.4 Data collection.......................................................................... 92

4.2.5 Data analysis...................................................................... 93-94

4.3 Results............................................................................................94-95

4.3.1 Theme 1 Awareness of schemes.........................................95-99

4.3.2 Theme 2 Successful intervention components....................99-104

4.3.3 Theme 3 Barriers for future initiatives................................ 105-108

4.3.4 Theme 4 Identifying target groups.................................... 108-110

4.4 Discussion..................................................................................110-114

4.4.1 Strengths and limitations................................................. 114-115

4.5 Conclusion..................................................................................115-116

4.6 Implications.................................................................................116-117

Table 4.1 Six steps thematic analysis approach (Braun & Clarke, 2006)....118

V



119Table 4.2 Demographic characteristics of interviewees

Figure 4.1 Participant information sheet.............................................. 120-121

Figure 4.2 Interview consent form.........................................................122-123

Figure 4.3 Interview schedule...............................................................124-127

CHAPTER 5 DESCRIPTIVE CHARACTERISTICS OF INDIVIDUALS

RESIDING IN A SOCIO-ECONOMICALLY DISADVANTAGED

COMMUNITY IN RELATION TO LEVELS OF PHYSICAL ACTIVITY - 

HOUSEHOLD SURVEY ANALYSIS

5.1 Introduction.................................................................................129-130

5.1.1 Objective............................................................................130-131

5.2 Methodology...............................................................................131-132

5.2.1 Data collection.........................................................................132

5.2.2 Data variables.........................................................................133

5.2.2.1 PARC household survey............................................ 133

5.2.2.1.1 Demographic characteristics........................133

5.2.2.1.2 Physical activity level.................................... 133

5.2.3 Data analysis...................................................................134-137

5.3 Results...............................................................................................137

5.3.1 Entire PARC household survey dataset................................. 137

5.3.1.1 Demographic characteristics............................... 137-138

5.3.1.2 Physical activity levels........................................ 138-140

5.3.2 Sub-analysis by level of physical activity -

low/moderate/high..............................................................................140

5.3.2.1 Demographic characteristics............................... 140-142

VI



5.4 Discussion 142-145

5.5 Conclusion....................................................................................... 146

Table 5.1 Demographic characteristics of the PARC household survey

sample.............................................................................................................................................................................................................................................................................................................................147

Table 5.2 Sum of all moderate to vigorous physical activity (MVPA) per day 

(minutes) - median and inter quartile range for the entire PARC household

survey sample.......................................................................................................................................................................................................................................................................................148.

Table 5.3 Demographic characteristics of the PARC household survey 

sample for categories of low/moderate/high level of physical activity..........................149

Table 5.4 Results and interpretation of Chi-Square and Kendall’s Tau-b tests 

of association for the demographic characteristics of the PARC Household

Survey sample with minutes of MVP A per day..................................................................................................................................150

Table 5.5 Results of ordinal regression analysis for age category separated 

by gender (males and females).........................................................................................................................................................................................................151

CHAPTER 6 WHAT IS THE CRITERION-RELATED VALIDITY OF THE 

GLOBAL PHYSICAL ACTIVITY QUESTIONNAIRE (GPAQ) AND THE 

SPORT AND PHYSICAL ACTIVITY SURVEY (SAPAS) COMPARED TO

ACCELEROMETER DETERMINED MVPA?

6.1 Introduction.................................................................................153-158

6.1.1 Objective............................................................................158-159

6.2 Methodology......................................................................................159

6.2.1 Participant recruitment........................................................... 159

6.2.1.1 Validation study................................................... 159-160

6.2.1.2 Test-retest reliability study.................................. 160-161

VII



6.2.2 Measures.............................................................................. 161

6.2.2.1 Global Physical Activity Questionnaire (GPAQ)..161-163

6.2.2.2 Accelerometry (Actigraph GT3X)........................163-164

6.2.2.3 Sport And Physical Activity Survey (SAPAS).....164-165

6.2.3 Validity and reliability............................................................. 165

6.2.3.1 Validity................................................................. 165-166

6.2.3.2 Criterion validity..........................................................166

6.2.3.3 Reliability.............................................................166-167

6.2.4 Data collection........................................................................ 167

6.2.4.1 Validation study................................................... 167-168

6.2.4.2 Test-retest reliability study......................................... 168

6.2.5 Data management.......................................................... 168-169

6.2.6 Data analysis.................................................................. 169-172

6.3 Results.............................................................................................. 172

6.3.1 Demographic characteristics.................................................. 172

6.3.1.1 Validation study................................................... 172-173

6.3.1.2 Test -retest reliability study................................. 173-174

6.3.2 Measurement tools......................................................... 174-175

6.3.3 GPAQ validation......................................................................175

6.3.3.1 Assessment of minutes of MVPA per day..................175

6.3.3.2 Criterion-related validation evidence..........................176

6.3.3.3 Bland-Altman analysis................................................ 176

6.3.3.4 Extent of change........................................................ 177

6.3.3.5 Reliability.....................................................................177

6.3.4 SAPAS validation....................................................................177

VIII



6.3.4.1 Assessment of minutes of MVPA per day.............................177

6.3.4.2 Criterion-related validation evidence..........................178

6.3.4.3 Bland-Altman analysis................................................ 178

6.3.4 4 Extent of change........................................................ 179

6.3.4.5 Reliability.................................................................... 179

6.3.4.6 Convergent validity..................................................... 179

6.4 Discussion..................................................................................180-183

6.4.1 Strengths and limitations................................................. 183-184

6.5 Conclusion.................................................................................184-185

6.6 Recommendations..................................................................... 185-186

6.6.1 Recommendations for research...................................... 186-187

6.6.2 Recommendations for practice............................................. 187

Table 6.1 Demographic characteristics of participants recruited to validation

and test retest studies...................................................................................188

Table 6.2 Assessment of minutes of MVPA per day as measured by GPAQ,

SAP AS and accelerometry data.................................................................. 189

Table 6.3 Results of Spearman’s rho coefficient correlations for the

GPAQ........................................................................................................... 190

Table 6.4 Results of Spearman’s rho coefficient correlations for the

SAPAS.......................................................................................................... 191

Figure 6.1 Flow diagrams for participants in the validation and test retest

studies.......................................................................................................... 192

Figure 6.2 Modified Bland-Altman plots showing the difference between the 

objectively measured minutes of MVPA per day (accelerometer) and the self-

IX



reported minutes of MV PA per day as recorded by the GPAQ, plotted against

the criterion minutes of MVP A per day (accelerometer).............................193

Figure 6.3 Modified Bland-Altman plots showing the difference between the 

objectively measured minutes of MVP A per day (accelerometer) and the self- 

reported minutes of MV PA per day as recorded by the SAP AS, plotted 

against the criterion minutes of MVP A per day (accelerometer)................ 194

CHAPTER 7 DISCUSSION

7.1 Synthesis of findings.................................................................. 196-197

7.1.1 Physical activity interventions - design and

implementation................................................................ 197-200

7.1.1.1 Social ecological model - individual level of

influence........................................................... 200-201

7.1.1.2 Social ecological model - social level of

influence........................................................... 201-203

7.1.1.3 Social ecological model - environmental level of

influence........................................................... 203-205

7.1.1.4 Social ecological model - policy level of

influence.................................................................. 205

7.1.2 Physical activity needs groups (PANGs)................................206

7.1.3 Measurement tools for the evaluation of physical

activity.............................................................................207-208

7.2 Conclusion........................................................................................ 208

7. 3 Implications.........................................................................................208

7.3.1 Implications for research................................................. 208-209

X



7.3.2 Implications for practice.................................................. 209-210

7.3.3 Implications for policy........................................................... 210

REFERENCES..................................................................................... 211-238

APPENDICES...................................................................................... 239-290

Appendix 1 PARC Household Survey......................................239-268

Appendix 2 Sport and Physical Activity Questionnaire

(SAPAS)............................................................... 269-276

Appendix 3 Global Physical Activity Questionnaire (GPAQ)...277-278

Appendix 4 PARC household survey demographic

characteristics...................................................... 279-280

Appendix 5 Participant invitation letter to validation study (first

phase).................................................................. 281-282

Appendix 6 Participant invitation letter to test retest study (second

phase).................................................................. 283-285

Appendix 7 Participant information sheet.................................286-287

Appendix 8 Participant diary............................................................288

Appendix 9 Test-retest participant consent form..................... 289-290

XI



LIST OF TABLES

Table Title Page

3.1
Study characteristics of physical activity interventions in

socio-economically disadvantaged communities
70-75

Strength of evidence for physical activity interventions in

3.2 socio-economically disadvantaged communities (Briss et 76

al„ 2000)

Physical activity interventions in socio-economically

3.3
disadvantaged communities: outcomes, physical activity

(PA) measures and summary of effects on intervention

and control participants

77-78

Recommendation for implementing physical activity

3.4 interventions in socio-economically disadvantaged 79

communities based on study quality and effect

3.5
Intervention effect and theoretical framework of behaviour

change
80

4.1
Six steps thematic analysis approach (Braun & Clarke,

2006)
118

4.2 Demographic characteristics of interviewees 119

5.1
Demographic characteristics of the PARC household

survey sample
147

Sum of all moderate to vigorous physical activity (MVPA)

5.2 per day (minutes) - median and inter quartile range for the 148

entire PARC household survey sample

5.3 Demographic characteristics of the PARC household 149

XII



survey sample for categories of low/moderate/high level 

of physical activity

Results and interpretation of Chi-Square and Kendall’s

Tau-b tests of association for the demographic 
5.4 150

characteristics of the PARC Household survey sample

with minutes of MVPA per day

5.5
Results of ordinal regression analysis for age category

separated by gender (males and females)
151

6.1
Demographic characteristics of participants recruited to

validation and test-retest studies
188

6.2
Assessment of minutes of MVPA per day as measured by

GPAQ, SAPAS and accelerometry data
189

6.3
Results of Spearman’s rho coefficient correlations for the

GPAQ
190

6.4
Results of Spearman’s rho coefficient correlations for the

SAPAS
191

XIII



LIST OF FIGURES

Figure Title Page

3.1 Search strategies 81

3.2 Flow diagrams 82

Meta-analysis of the effectiveness of physical activity

3.3
interventions compared to comparison group, for

studies where data were available (using Review

Manager 5.1)

83

4.1 Participant information sheet 120-121

4.2 Interview consent form 122-123

4.3 Interview schedule 124-127

6.1
Flow diagrams for participants in validation and test-

retest studies
192

Modified Bland-Altman plots showing the difference

between the objectively measured minutes of MVPA

6.2
per day (accelerometer) and the self-reported minutes

of MVPA per day as recorded by the GPAQ, plotted

against the criterion minutes of MVPA per day

(accelerometer)

193

Modified Bland-Altman plots showing the difference

between the objectively measured minutes of MVPA

6.3
per day (accelerometer) and the self-reported minutes

of MVPA per day as recorded by the SAPAS, plotted

against the criterion minutes of MVPA per day

(accelerometer)

194

XIV



ABBREVIATIONS

A-Levels Advanced Levels

ACSM American College of Sports Medicine

BASES British Association of Sport and Exercise Sciences

BMI Body Mass Index

BTEC Business and Technology Education Council

CCG Connswater Community Greenway

CCTC Common Core Theoretical Constructs

CDC Centres’ for Disease Control

CHW Community Flealth Worker

Cl Confidence Intervals

CLC Claire Lyne Cleland

CSE Certificate of Secondary Education

DCMS Department of Culture Media and Sport strategy unit

DIY Do it yourself

DLW Doubly Labelled Water

DOH Department Of Flealth

DXA Dual-energy X-ray Absorptiometry

EC Exercise Consultation

EQ5D EuroQol 5-Dimensional descriptive system

FA Fitness Assessment

FE Further Education

GCSE General Certificate of Secondary Education

GHQ12 General Flealth Questionnaire

GIS Geographical Information System

XV



GNVQ General National Vocational Qualification

GP General Practitioner

GPAQ Global Physical Activity Questionnaire

HE Health Education

HEPA Health Enhancing Physical Activity

HNC Higher National Certificate

HMD Higher National Diploma

HRR Heart Rate Reserve

Kg/m2 Kilograms per metre squared

IN Interviewee

IPAQ International Physical Activity Questionnaire

MeSH Medical Sub Heading

MET Metabolic Equivalent of Task

Mins Minutes

MVPA Moderate to Vigorous Physical Activity

NHS National Health Service

NBCCEDP National Breast and Cervical Cancer Early Detection

Program

NCCDPHP National Centre for Chronic Disease Prevention and

Health Promotion

NCI National Cancer Institute

Nl Northern Ireland

NISRA Northern Ireland Statistics and Research Agency

NVQ National Vocational Qualification

0-Level Ordinary Level

XVI



ONC

OND

P

PA

PAF

PANG

PARC

PC

PhD

RCP

RE-AIM

RH

RSA

SAPAS

S

SD

SEM

SF-8

UK

UKCRC

UKK

USA

Ordinary National Certificate

Ordinary National Diploma

Level of significance

Physical Activity

Postcode Address File

Physical Activity Needs Groups

Physical Activity and the Rejuvenation of Connswater

Provider Counselling

Doctor of Philosophy

Royal College of Physicians

Reach Effectiveness Acceptability Implementation and

Maintenance

Dr Ruth Hunter

Royal Society for the encouragement of Arts,

Manufactures and Commerce

Sport and Physical Activity Survey

Statutory organisation

Standard Deviation

Social Ecological Model

Short Form-8 Health Survey

United Kingdom

United Kingdom Clinical Research Collaboration 

Urho Kaleka Kekkonen 

United States of America

XVII



USDHHS United Stated Department of Health and Human

Services

V Voluntary organisation

WHO World Health Organisation

WIG Women Infants and Children

XVIII



ACKNOWLEDGEMENTS

Completing my PhD has been the most challenging endeavour of my life to 

date. It has been a privilege to have spent the last three years at the Centre 

of Public Health, School of Medicine, Dentistry and Biomedical Sciences at 

Queen’s University, Belfast. I have had the opportunity to be mentored by 

numerous inspirational individuals during my PhD and I have shared both the 

high and lows with them and many of my family and friends. It is with great 

pleasure that I can look back over the past three years and take this 

opportunity to thank each and every one of them.

First and foremost, I would like to offer my most sincere thanks to my family.

I would not have considered this direction in life if it were not for my parents, 

Paul and Lyne. My parents instilled in me the importance of education and 

hard work and I am eternally in debt to them for encouraging me to follow my 

passions. My sister, Judith put up with me not only through the highs and 

lows over the last three years during my time at Queen’s, but throughout the 

last twenty five years. My family provided me with a loving home which 

celebrated education and hard work and were delighted with the prospect of 

me completing my doctorate. To my parents and sister, thank you, I owe my 

heartfelt appreciation to you. This PhD and in fact, my entire education 

would have not been possible without your continuous love, support and 

guidance.

I would also like to thank my friends who were never far away when I needed 

advice, support or a shoulder to cry on over the past three years. I am

XIX



forever grateful for their continuous love and friendship. They have been by 

my side throughout the course of my education and have stayed rooted even 

when things got hard during my PhD. I love each and every one of them and 

will treasure their friendship forever. Sarah Davey, Deborah Duke, Ashley 

Kean, Lindsay Egner, Alex Monaghan, Natalie Keyes, Mechelle Robinson, 

Jennifer Beggs, Rebecca Moore, Cheryl Conway and Jonathan Branthwaite. 

Finally, I would like to thank Terry and Marguerite Poole who opened up their 

home and welcomed me into their family, offering me a refuge to relax at 

weekends. Your kindness and hospitality will never be forgotten.

My first debt of gratitude at Queen’s University is to my principal supervisor, 

Prof Margaret Cupples. Prof M. Cupples has patiently supported and guided 

me through my PhD over the last three years. She was always there when I 

needed her advice and never failed to assist me when I required her help. 

The completion of this thesis would not have been possible without her 

continuous supervision and support. I would like to take this opportunity to 

thank Prof M. Cupples for all her help, guidance and encouragement over the 

past three years.

I also owe special thanks to my second supervisor Prof Frank Kee. I would 

like to thank Prof F. Kee for his on-going guidance and direction throughout 

the course of my PhD. His continuous support and advice over the last three 

years will not be forgotten and has been greatly appreciated.

XX



In addition, I would like to give a special mention to Dr Mark Tully and Dr 

Ruth Hunter. Dr M. Tully officially became my third supervisor half way 

through my PhD, although I would like to point out he was an integral part of 

my PhD since day one. Dr M. Tully proved to be an indispensable asset to 

my PhD and I am forever in his debt for his on-going support and patience 

over the last three years as his help was invaluable throughout my time at the 

Centre of Public Health. Without his guidance and assistance the completion 

of my studies and PhD as a whole would not have been possible.

I also owe my heartfelt appreciation to Dr Ruth Hunter. The help and 

assistance Dr R. Hunter provided me with over the past two and a half years 

was invaluable. Thanks to the support and guidance of Dr R. Hunter on both 

a professional and personal level it made it possible for me to complete my 

PhD studies and subsequently my thesis.

My thanks and appreciation also goes to the PARC academic and 

administration team who have helped me throughout the course of my PhD. 

This includes Mrs Debbie Donaldson, Dr M. Donnelly, Prof L. Prior, Dr D. 

Scott and Mr M. Stevenson.

In addition, the help and assistance provided by the Centre of Public Health 

administration team has also proved to be invaluable during my time at the 

centre. I would like to take this opportunity to show my appreciation for the 

support that Mrs Roisin Martin has provided me with over the last three 

years.

XXI



I am eternally in debt to my colleagues at the Centre of Public Health Roisin 

O’Neill, Naomh Gallagher, Aideen Maguire and Janine Glover who provided 

me with unconditional support, guidance and friendship during the last three 

years. Without their friendship the completion of my PhD would not have 

been possible.

I would also like to thank all the participants that took part in both my studies 

“Identifying sustainable solutions, to increase physical activity in a 

participatory approach, with socio-economically disadvantaged communities: 

a qualitative study” and “Accelerometer validation and reliability of the Global 

Physical Activity Questionnaire (GPAQ) and the Sport and Physical Activity 

Survey (SAPAS)”.

Finally, I would like to express my sincerest thanks to my partner James 

Poole for his never ending understanding, support and love over the past 

year - You were always there for me when I needed encouragement or a 

shoulder to cry on! Thank you for always being by my side and believing in 

me when things got tough. I would not have been able to get through many 

of the challenges the last year has presented to me or complete my thesis 

without you. Thank you with all of my heart! Love always and forever xxx

XXII



DECLARATION OF WORK JOINTLY DONE

I would like to acknowledge Prof M. Cupples for her contribution to chapter 3 

(Physical activity interventions in socio-economically disadvantaged 

communities: A systematic review) and chapter 4 (Identifying sustainable 

solutions, to increase physical activity in a participatory approach, with socio

economically disadvantaged communities: a qualitative study).

Dr M. Tully for his input into chapter 3 (Physical activity interventions in socio

economically disadvantaged communities: A systematic review) and for his 

advisory involvement with chapter 6 (Accelerometer validation and reliability 

of the Global Physical Activity Questionnaire (GPAQ) and the Sport and 

Physical Activity Survey (SAPAS)).

I would further like to thank Dr R. Hunter and Dr D. Scott for their assistance 

with chapter 4 (Identifying sustainable solutions, to increase physical activity 

in a participatory approach, with socio-economically disadvantaged 

communities: a qualitative study).

The design of studies, data collection, data management and data analysis 

was performed by me under the supervision of Prof M. Cupples, Prof F. Kee 

and Dr M. Tully.

XXIII



RESEARCH PROFILE

Papers Published Arising From This Thesis:

Cleland, C.L., Tully, M.A., Kee, F., Cupples, M.E., 2012. The effectiveness of 

physical activity interventions in socio-economically disadvantaged

communities: A systematic review. Prev Med. 54 (6), 371-380.

Abstracts presented at meetings:

Oral presentations:

Physical activity interventions in socio-economically disadvantaged

communities: A systematic review (Association of University Departments of 

General Practice in Ireland Conference, Dublin, January 2011).

Physical activity interventions in socio-economically disadvantaged

communities: a qualitative study of experiences of social and societal 

influences (WHO Europe Health-Enhancing Physical Activity Conference, 

Amsterdam, October 2011).

Moderated poster presentations:

Accelerometer validation of the Global Physical Activity Questionnaire within 

an urban community (International Society for Behavioural Nutrition and 

Physical Activity Conference, Austin, May 2012).

XXIV



Poster presentations:

Identifying Sustainable Solutions, to Increase Physical Activity in a 

Participatory Approach, with Socio-economically Disadvantaged 

Communities: A Qualitative Study (UK Society for Behavioural Medicine 

Conference, Leeds, December 2010).

Implementing physical activity interventions: a systematic review 

(EuroPRevent, Geneva, April 2011).

Physical activity interventions in socio-economically disadvantaged 

communities: A systematic review (UKCRC Centres of Excellence Summer 

School, Belfast, June 2011).

XXV



ABSTRACT

Physical activity (PA) has been internationally recognised as a determinant of 

health and as a major modifiable lifestyle factor. It has been reported in 

previous literature that PA can play a vital role in the prevention and 

treatment of many non-communicable chronic diseases; with an inverse 

relationship existing between PA participation and all-cause mortality. 

Regardless of extensively published evidence on the health benefits that are 

derived from PA, levels of PA on a global scale remain low and are 

particularly low among those who have been classified as being socio

economically disadvantaged. The reasons for this disparity and effective 

methods of intervention to increase levels of PA participation within these 

communities are not clear with previous research showing that health 

behaviour change is a complex process. Therefore, this thesis aims to 

acquire elucidation of effective methods of PA intervention and promotion in 

socio-economically disadvantaged communities.

Study one (see Chapter 3): This study aimed to review the effectiveness of 

PA interventions implemented in socio-economically disadvantaged 

communities and the theoretical frameworks and components used in these 

interventions. Five databases were searched (Jan 2000-Dec 2010) for 

papers that reported outcomes of PA interventions in socio-economically 

disadvantaged communities. Results showed that group-based interventions 

were effective for adults but not for children; evidence for interventions 

targeting individuals was insufficient; and limited evidence suggested that 

community-wide interventions produced small changes in PA. Interventions
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underpinned by a theoretical framework and including education, PA and 

social support were more likely to be effective. In conclusion, compared to 

other approaches, multi-component adult group-based interventions with 

theoretical frameworks are most effective in increasing PA in socio

economically disadvantaged communities.

Study two (see Chapter 4): The aim of this study was to explore community 

leaders’ experiences of PA interventions in socio-economically 

disadvantaged communities; and to identify components associated with 

successful interventions and key components of the design and 

implementation of future interventions. A semi-structured interview approach 

was implemented to gain an insight into the interviewees’ (n = 12) opinions 

and experiences. Four themes emerged from the interview analysis: 1) 

Awareness of schemes; 2) Successful components; 3) Barriers for future PA 

interventions; and 4) Target groups. The study initiated the exploratory 

phase of the development of PA interventions for a socio-economically 

disadvantaged community; and suggested that better linkage and 

communication is required to promote PA, the local community should be 

involved from the outset and the intervention should be tailored to their 

wishes, planned strategically, with a specific timeline and funded fully. 

Finally, there was evidence of a bifurcation between those who think it best to 

concentrate effort on the socio-economically disadvantaged community as a 

whole, and those who think that effort needs to be targeted at specific sub

groups in the population.
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Study three (see Chapter 5): The objective of this study was to determine the 

demographic characteristics of individuals residing in a socio-economically 

disadvantaged community who require intervention to increase their levels of 

PA. A household survey was analysed (n = 1,209) which included an 

assessment of PA by the Global Physical Activity Questionnaire (GPAQ). 

Overall levels of PA appear adequate, although when sub-analysis was 

performed it showed that 38.4% (464/1209) had a low level of PA. Evidence 

highlighted that the demographic characteristics associated with low levels of 

PA in this socio-economically disadvantaged community were age, gender 

and employment status.

Study four (see Chapter 6): The aim of this study was to assess the validity 

and reliability of two subjective self-report PA measurement tools, GPAQ and 

the Sport and Physical Activity Survey (SAPAS) - by using an objective PA 

measurement tool (accelerometry); and to establish which method is most 

appropriate to: measure PA, monitor PA at the level of an individual, 

community or population; and measure change in PA following an 

intervention. A randomised study design was implemented stratified by 

gender and PA level. Results showed that the GPAQ had a moderate level 

of correlation (r = 0.48) with the objective tool whilst the SAPAS had a fair 

level of agreement (r = 0.36). With both self-report questionnaires showing 

no significant differences in minutes of MVPA per day when compared with 

accelerometry data (p >0.05). Overall the evidence highlighted that the 

GPAQ may be used to estimate levels of PA, monitor PA trends and assess 

the effectiveness of PA interventions on a community or population level.
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With the findings indicating that previously collected routinely available PA 

data within SARAS were acceptable when aiming to monitor the direction of 

trends in PA and to measure the extent of change post intervention at a 

community or population level.

In conclusion, it has been acknowledged that PA is a complex, multi-faceted 

lifestyle behaviour; with evidence highlighting that PA cannot be influenced 

and changed by intervening at one level but, rather, intervention has to be 

multi-dimensional with the implementation of a multi-factorial intervention 

package by a multi-disciplinary group of facilitators. Interventions should be 

‘packages’ that are underpinned by a theoretical framework such as the 

Social Ecological Model and consist of components that are in line with this 

model.
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CHAPTER 1

PHYSICAL ACTIVITY AND HEALTH

1.1 INTRODUCTION

The aim of this thesis is to acquire a better understanding of physical activity 

and physical activity interventions in socio-economically disadvantaged 

communities, by employing a mixed method qualitative and quantitative 

investigation in a socio-economically disadvantaged community. In order to 

achieve the overall thesis aim four individual studies were carried out. Firstly, 

a systematic review was performed in order to examine the effectiveness of 

physical activity interventions that had been implemented in socio

economically disadvantaged communities on an international scale; 

secondly, a qualitative semi-structured interview study was carried out with 

the aim of identifying potential solutions, to increase levels of physical activity 

within socio-economically disadvantaged communities; thirdly, quantitative 

statistical analysis of a household survey was performed to establish the 

descriptive demographic characteristics of individuals residing in a socio

economically disadvantaged community in relation to their levels of physical 

activity; and finally, the fourth study was implemented with the aim of 

determining if two self-report subjective physical activity measurement tools 

were valid and reliable (the Global Physical Activity (GPAQ) and the Sport 

and Physical Activity Survey (SAPAS)) by using an objectively measured 

physical activity measurement tool (accelerometry).
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1.2 PHYSICAL ACTIVITY AND HEALTH

1.2.1 Definitions

“Physical activity” was first defined by Caspersen, Powell and Christenson 

(1985) who stated that “it is any bodily movement produced by skeletal 

muscles that result in energy expenditure" (p. 126-131). This definition 

encompasses a range of various forms of free living physical activity that 

individuals perform on a daily basis as part of their everyday routine. Such 

domains of physical activity that are included in this definition are 1) active 

travel which can comprise of such activities as walking, cycling or jogging to 

and/or from a destination; 2) physical activity performed in the home such as 

housework, DIY or gardening; 3) physical activity that is performed during an 

individual’s working day, for example, walking or cycling during working 

hours, manual labour or other activities at work that result in energy 

expenditure; and finally, 4) leisure time physical activity which includes 

recreational physical activity and organised sporting activities (Cavill et al., 

2006).

The expression ‘physical activity’ is commonly linked and interchangeably 

used with the phrase ‘exercise’. Although it should be noted that whilst of the 

phrases are closely related, the latter is in actual fact used to describe a 

different concept (Pate et al., 1995). Exercise has been defined as being 

“planned, structured, and repetitive and has as a final or an intermediate 

objective of the improvement or maintenance of physical fitness” (Caspersen 

et al., 1985).
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In contrast to being ‘physically active’, when one is said to be physically 

“inactive”, this refers to when an individual partakes in some form of physical 

activity but it would not be to a level that would see a marked increase in their 

levels of energy expenditure. In addition, the phrase “sedentary” is often 

used synonymously with physical inactivity, although it too has been defined 

differently and is used to describe the lifestyle an individual leads when they 

only perform a small amount of physical activity which would not be to a level 

that would have beneficial effects on their health (Sjbstrdm et al., 2006). 

Recent developments in the definition of sedentary behaviour were stated in 

a systematic review published in 2011 by Tremblay et al. They defined 

sedentary as being “A distinct class of behaviours (e.g. sitting, watching TV, 

playing video games) characterised by little physical movement and low 

energy expenditure (< 1.5 METs)”; and in addition, they defined sedentarism 

as “Engagement in sedentary behaviours characterised by minimal 

movement, low energy expenditure, and rest” (Tremblay etal., 2011).

1.2.2 Physical activity and health

The first modern day systematic investigations that were performed with the 

aim of determining if a relationship existed between physical activity and 

health commenced in 1949 and can be accredited to Jeremy Morris and his 

colleagues. Their studies began by investigating the health hazards that are 

associated with vocational and leisure time physical activity in relation to 

fitness and the risk of coronary heart disease (Morris et al., 1953; Blair et al., 

2004). Morris et al. researched the notion that deaths from coronary heart 

disease would be less common among men that were engaged in physically
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active work in comparison to those in who were in sedentary employment 

(Morris et al., 1953). Jeremy Morris headed a pioneering study in the field of 

physical activity and public health which comprised of London transport and 

postal workers and British Civil Servants. The study’s initial findings led to 

the hypothesis that ‘men in physically active jobs suffer less coronary- 

ischemic-heart disease than comparable men in sedentary jobs; such 

disease as the active do develop is less severe and strikes at later age’ (p. 

1053-1057) (Morris et al., 1953).

Subsequent to the initial findings by Jeremy Morris and his associates, his 

research team continued to pursue possible links between physical activity 

and health. Their observations were later confirmed by others in the field of 

public health and physical activity, and have now since been expanded (Blair 

et al., 2004). In the 1990’s llkka Vuori and Pekka Oja developed the concept 

of Health-enhancing Physical Activity (HEPA), at the Urho Kaleka Kekkonen 

(UKK) Institute, Finland. The HEPA concept emphasised the fact that all 

forms of physical activity had the potential to result in beneficial effects on 

health and functional capacity without undue harm or risk (Bouchard et al., 

1994). Physical activity has long since been considered a component of a 

healthy lifestyle and a definite link between physical activity and health exists 

(Lowther et al., 2002).

1.2.3 Physical activity and disease

Physical inactivity has been recognised by international Health Promotion 

Agencies and Public Health Organisations as a significant health risk and
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one of the leading causes of preventable death (Mokdad et al., 2004; 

Allender et al., 2008; Dobbins et al., 2009). In addition, previous reports 

have stated that physical activity is considered to be a major modifiable 

lifestyle factor and a determinant of health (Begg et al., 2007). 

Consequently, this has led to the World Health Organisation (WHO) (WHO, 

2007) calling for all levels of society to acknowledge this fact, as the 

participation in physical activity could potentially facilitate the reduction in the 

number of individuals who are presently at risk of or are currently living with 

one or more chronic life threatening diseases (WHO, 2007). In support of 

this statement scientific evidence has found that increased physical activity 

can have a role in the prevention and treatment of various forms of cancer 

namely breast and colon cancer, coronary heart disease, type 2 diabetes, 

cardiovascular disease, obesity, and depression (Bauman, 2004; DOH, 2004; 

Begg et al., 2007; WHO, 2007; Teychenne et al., 2008). Research has also 

indicated that an inverse relationship exists between the degree to which an 

individual participates in physical activity and all-cause mortality (Lee & 

Skerrett, 2001). Global estimates have shown that physical inactivity has 

been found to cause around 22% of ischemic heart disease and in the United 

Kingdom (UK) 37% of coronary heart disease deaths (Britton & McPherson, 

2002; WHO, 2002).

Despite the proven benefits and scientific evidence showing that regular 

participation in physical activity can reduce the risk of premature death by 20- 

30%, only 39% of men and 29% of women in the UK accumulated 30 

minutes of moderate -to -vigorous physical activity (MVPA) on at least five
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days of the week, was recommended (Lee & Skerrett, 2001; Haskell, et al., 

2007) at the time of the 2008 health survey (NHS, 2009).

As a result of the technological developments and ever improving living 

conditions of the modern day, individuals have adapted a routine which has 

virtually eradicated physical activity and has led to a dramatic increase in 

non-communicable diseases and obesity on an epidemic scale (WHO, 2007). 

Allender et al., (2007) reported that in 2003-04 over 35,000 deaths could 

have been prevented if the UK population had met the government physical 

activity recommendations and in addition, it was reported that physical 

inactivity was responsible for 3.1% of morbidity and mortality in the UK 

(Allender et al., 2007). Consequently, physical inactivity was not only found 

to have detrimental effects on health but it was also stated in the four home 

countries’ Chief Medical Officer’s Report (2011) that the direct economic 

burden of physical inactivity in the UK to the National Health Service (NHS) is 

£1.06 billion (DOH, 2011). This estimation arises from the burden that acute 

events and long term illness places on the health service, including both 

direct (health and social care costs) and indirect costs (lost earnings due to 

premature death and inability to work due to disability or sickness) (DOH, 

2011). In addition, it was reported that physical inactivity also has an impact 

on the wider economy when the employment of carers is taken into 

consideration (DOH, 2011). Ossa & Hutton (2002) also stated that the loss 

of productivity in England due to sickness absence is £5.5 billion per year 

and from the premature death of those individuals of working age is £1 billion 

per year.
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“Physical activity is the crux of healthy ageing, nowhere is the gap wider 

between what we know and what we do than in the area of physical activity 

and nowhere is the potential payoff greater"’ (NCCDPHP, 2001).

1.3 PHYSICAL ACTIVITY RECOMMENDATIONS

The purpose of physical activity recommendations is to provide a clear and 

concise public health message to encourage individuals to participate in 

physical activity (Haskell et al., 2007).

1.3.1 Changing recommendations

In 1975 the American College of Sports Medicine (ACSM) issued Guidelines 

for Graded Exercise Testing and Exercise Prescription which stated that 

individuals should exercise 3-5 days per week for 20-45 minutes per day at 

an intensity of 70-90% heart rate reserve (HRR) (ACSM, 1975).

Three years later, the ACSM issued new recommendations for the “quantity 

and quality of exercise for developing and maintaining fitness in healthy 

adults” (ACSM, 1978). Individuals were now advised to participate in 

physical activity 3-5 days per week for a duration of 15-60 minutes per day, 

but at a lower intensity (50-85% HRR) (ACSM, 1978). This was the first time 

the health benefits of moderate intensity exercise were recognised in national 

guidelines, showing that recommendations were evolving over time and in 

line with developments in physical activity and health research.
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Further refinement of this recommendation took place in 1995, when the 

CDC and the ACSM issued guidance stating that “every United States (US) 

adult should accumulate 30 minutes or more of moderate-intensity physical 

activity on most, preferably all, days of the week” (Pate et al., 1995). This 

guideline was considered novel as it was the first time that a 

recommendation used the term ‘moderate intensity’ to describe the level of 

intensity of physical activity. Potential reasons for this change in intensity 

terminology, from HRR to ‘moderate intensity’, could have been related to the 

growing scientific evidence showing that physical activity does not have to be 

vigorous to have a beneficial effect on health; and in addition, it could have 

been a deliberate move to make physical activity recommendations easier to 

understand by the general population. This guideline was also the first 

recommendation that introduced the concept of accumulating minimal bout 

lengths of physical activity, making it easier for individuals to amass minutes 

of physical activity to meet their 30 minutes per day goal.

Subsequent to 1995, the ACSM issued recommendations for Exercise 

Testing and Exercise Prescription in 2000, which stated that for individuals to 

improve levels of fitness they should exercise 7 days per week for > 20 

minutes per day at an intensity of 40-85% HRR; of which exercise duration 

can be made up of cumulative totals with a minimum of 10 minutes of activity 

per session (ACSM, 2000).

In 2008, ACSM along with the US Dept of Health and Social Services issued 

recommendations for physical activity for those aged six years and older.
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These recommendations, which evolved from those issued in 2000, stated 

that physical activity could be accumulated by performing 150 minutes of 

moderate-intensity activity a week or by a combination of moderate and 

vigorous intensity physical activity (USDHSS, 2008). This guideline was 

considered to be novel as it proposed a new concept for children, adults and 

older adults, by enabling recommendations to be achieved through a mix of 

moderate and vigorous physical activity.

1.3.2 Current recommendations

As described above, subsequent to the recommendations that were issued in 

1995 by the ACSM, physical activity guidelines have evolved and changed in 

accordance with scientific research developments. Physical activity 

guidelines have evolved to include new concepts such as the accumulation 

of bouts of physical activity to achieve weekly goals, the combination of 

different intensities of physical activity (moderate and/or vigorous) and the 

recognition of the need for various components which are required to 

promote health - cardiovascular, musculoskeletal. It should also be noted 

that physical activity guidelines were first published in America, although their 

promotion is now worldwide; highlighting that physical inactivity is prevalent 

worldwide and it affects all countries irrespective of their level of economic 

and human development.

Therefore, the most current physical activity guidelines as published by the 

World Health Organisation, ACSM, and UK Chief Medical Officers stated that 

in order to promote and maintain health, adults aged 18-65 years who were
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considered to be ‘healthy’ and those who had a chronic condition not related 

to physical activity (e.g. hearing impairment) should participate in physical 

activity that accumulates to a minimum of 150 minutes over a period of a 

week, of moderate intensity activity in bouts of 10 minutes or more (WHO, 

2010; ACSM, 2011; DOH, 2011). Guidelines also state that the 

recommendations can be met through a combination of moderate and 

vigorous physical activity; or alternatively, by performing 75 minutes of 

vigorous-intensity physical activity spread across the week (WHO, 2010; 

ACSM, 2011; DOH, 2011).

Current recommendations also include guidelines for muscle-strengthening 

and it was advised that in order for an individual to promote and maintain 

good health and physical independence healthy adults should participate in a 

minimum of two non-consecutive days per week of activity that includes 8-10 

activities exercising the major muscle groups (WHO, 2010; ACSM, 2011; 

DOH, 2011).

It is of note that when individuals participate in physical activities that are of a 

longer duration or at a higher level of intensity than the physical activity 

guidelines this is linked to greater health benefits and additional risk 

decrements (Haskell et al., 2007).

1.3.3 Current recommendations - physical activity groups

In 2010, the British Association of Sport and Exercise Sciences (BASES) 

issued a consensus statement “The ABC of Physical Activity for Health”
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(O’Donovan et al., 2010). The statement details the key physical activity 

recommendations as determined by a panel of experts in the UK based on 

the methods used to produce the Department of Health (2010) guidelines on 

physical activity (DOH, 2010; O’Donovan et al., 2010).

The ‘ABC’ consensus statement goes into additional detail in comparison to 

other recommendations which have been published in the past as it sub

divides adults into one of three categories: ‘A’ for all adults; ‘B’ for beginners; 

and ‘C’ for conditioned. The concept of sub-dividing adults was reported to 

be a novel idea although one which is thought to be essential in terms of 

physical activity recommendations, as physical activity experiences can differ 

between individuals in society even though they are classified as ‘healthy’ 

(O’Donovan et al., 2010).

1.3.3.1 All adults

The BASES guidelines recommend that all healthy adults aged 18-65 years 

should perform one of the following: option 1) 150 minutes of MVPA each 

week; option 2) accumulate at least 75 minutes of vigorous-intensity physical 

activity each week; or option 3) perform equivalent combinations of moderate 

and vigorous intensity aerobic activities each week (O’Donovan et al., 2010).

Moderate intensity activities were reported to be those that increase one’s 

heart rate and breathing, although not to a level where it is found to be 

uncomfortable to speak, and is the equivalent to 3 MET (O’Donovan et al., 

2010). Vigorous intensity activity is said to increase the heart rate to a level
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that causes breathing and speaking to become difficult, and is the equivalent 

to 6 MET (O’Donovan et al., 2010). It is of note that exercise can be 

performed in bouts of at least ten minutes in order to accumulate the daily 

target of 150 minutes per week and it is preferable that physical activity 

should be carried out on five or more days of the week (O'Donovan et al., 

2010). As with the WHO (2010), ACSM (2011) and DOM (2011) 

recommendations, the BASES guidelines also state that healthy adults 

should perform muscle strengthening resistance exercises on two or more 

days of the week which includes 8-10 sets of 8-12 repetitions. Such activities 

include yoga, weight training or circuit classes (O’Donovan et al., 2010).

1.3.3.2 Beginners

The BASES ‘ABC’ recommendations for physical activity report that healthy 

adults who do not currently participate in physical activity, do not perform 

physical activity on a regular basis, or those who are returning to physical 

activity after a period of physical inactivity would be categorised as being a 

‘beginner’. Therefore, it would be recommended that such individuals should 

gradually work towards meeting the weekly physical activity guidelines for ‘all 

adults’ (see Chapter 1.3.3.1) (O’Donovan et al., 2010). The 

recommendations state that it should become one’s priority to support 

changes in physical activity patterns whilst setting achievable goals in order 

to build confidence and increase self-efficacy, as both self-confidence and 

self-efficacy were reported to be critical components in the process towards 

meeting the recommended physical activity targets (O’Donovan et al., 2010).
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1.3.3.3 Conditioned

Adults who would be considered as ‘conditioned’ are those who have 

consistently met the recommended levels of physical activity for a period of 

six months or longer (see Chapter 1.3.3.1) (O’Donovan et al., 2010). It was 

reported that if individuals who are classified as being ‘conditioned’ 

participate in an additional 300 or more minutes of MVPA per week, 150 

minutes of vigorous intensity physical activity per week, or equivalent 

combinations of both intensities of physical activity in addition to the 

recommended 150 minutes, they would acquire additional health benefits 

(O’Donovan et al., 2010). The same cannot be said for heavy resistance 

training as if more than two sessions are performed per week it may increase 

muscular strength but it will not offer any additional health benefits (Halson & 

Jeukendrup, 2004; O’Donovan et al., 2010).

1.3.3.4 Adults trying to maintain normal weight

Scientific literature related to physical activity reported that the amount of 

physical activity that is required to prevent weight gain and maintain a normal 

weight can vary from person to person (Saris et al., 2003). Evidence has 

shown that those individuals who find it challenging to maintain a weight that 

is healthy for their height, sex and age may need to partake in a combination 

of an energy reduction diet and physical activity which goes beyond the level 

that is recommended for ‘all healthy adults’ (see Chapter 1.3.3.1) and their 

level of physical activity should advance towards meeting the daily 

recommended levels of physical activity for ‘conditioned adults’ (see Chapter 

1.3.3.3) (O’Donovan et al., 2010).
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1.3.3.5 Adults at risk of chronic disease

The latest British consensus statement (2010) reported that for individuals 

who are at an increased risk of type 2 diabetes or cardiovascular disease it 

would be advised that they aim to perform physical activity to a level beyond 

that recommended for ‘all healthy adults’ (see Chapter 1.3.3.1) and progress 

towards the level of physical activity that is issued for 'conditioned individuals’ 

(see Chapter 1.3.3.3) (O’Donovan et al., 2010).

1.4 UPTAKE OF PHYSICAL ACTIVITY

Over the last decade compelling evidence has been published stating the 

beneficial health effects that physical activity can have in the promotion and 

maintenance of health. It has been reported that the original intentions of the 

physical activity recommendations as stated by the ACSM which have been 

citied in approximately 1000 articles up until 2003 have not yet been fully 

met, as physical inactivity is still a pressing global public health issue (Blair et 

al., 2004; Haskell etal., 2007).

When levels of physical activity were reviewed for the UK and its four 

devolved countries, levels of participation in physical activity were 

comparable in each (England, Northern Ireland, Scotland and Wales). Each 

of the four devolved regions used subjective self report questionnaires to 

measure levels of physical activity within the more detailed health survey. It 

should be noted that even though the instruments implemented to measure 

physical activity by each of the devolved nations may differ slightly, the 

physical activity guidelines used for comparison were the same for England,
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Northern Ireland and Wales, “adults should be active for 30 minutes or more 

of moderate intensity on at least five days a week” and were comparable for 

those used by Scotland “30 minutes or more of moderate intensity on most 

days of the week”.

Results from the Health Survey for England, 2008 highlighted that 40% of 

males and 28% females were found to meet the weekly recommendations for 

physical activity (NHS, 2009). For those residing in Northern Ireland findings 

showed that only 33% of males and 28% of females met the physical activity 

recommendations (DHSSPS, 2007). In Scotland, similar physical activity 

patterns emerged from the Scottish Health Survey (2009) as results showed 

that 36% of males and 23% of females met the physical activity 

recommendations (The Scottish Government, 2011). Finally, from the Welsh 

Health Survey 2009, initial headline results reported that only 30% of the 

population met the physical activity recommendations and comparably with 

the other countries males (36%) were more likely to be physically active in 

comparison to females (23%) (Welsh Assembly Government, 2009).

In addition to these findings for the uptake of physical activity it has been 

reported that those who are classified as being socially and economically 

disadvantaged have a lower level of physical activity in comparison to the 

general population (Gidlow et al., 2006). Evidence has also highlighted that 

irrespective and independent of an individual’s social class, when they reside 

in an area which has been classified as being socio-economically 

disadvantaged this will have a negative influence on their level of physical
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activity (Salmon, 2000; Giles-Corti & Donovan, 2002; Gidlow et al., 2006; 

King et al., 2006).

In concurrence with this evidence the Health Survey for England (2006) 

showed that the areas which were classified as being the ‘poorest’ in terms of 

their socio-economic status were found to have lower levels of physical 

activity (women, 33%; men, 28%) when compared to the ‘wealthiest’ 

neighbourhoods (women, 44%; men, 34%). This disparity for participation in 

physical activity was also found to be true in Wales as those residing in the 

most deprived areas were twice as unlikely to exercise in comparison to 

those who lived in areas that were considered to be more affluent (Drakeford, 

2006). In addition, Giles-Corti and Donovan (2002) reported that individuals 

who reside in disadvantaged communities will be subjected to ‘obesogenic’ 

environments; these communities were found to discourage active transport 

and do not support a physically active lifestyle (Giles-Corti & Donovan, 2002). 

These findings were found to be similar regardless of the measurement tools 

that were used to assess levels of physical activity or socio-economic status 

(Cleland et al., 2010) (see Chapter 3).

1.4.1 Socio-economic disadvantage and health

The term ‘socio-economically disadvantaged’ is a complex concept to define, 

with many authors having previously defined it in different ways and 

ultimately concluding that it is not a uni-dimensional concept (Poleshuck & 

Green, 2008). This disparity that has occurred in terms of the definition of 

‘socio-economically disadvantaged’ has made it difficult to directly compare
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and evaluate intervention outcomes and to identify health patterns across 

studies (Shavers, 2007).

Socio-economic status is a complex variable and is commonly determined by 

producing a summative score that includes measures of income, level of 

education and occupation (Poleshuck & Green, 2008). Therefore, an 

individual would be considered to be socio-economically disadvantaged if 

they have a low level of education, are employed in a low status occupation, 

receive a low income or are currently unemployed (Gidlow et al., 2006).

In addition to an individual being classified as ‘socio-economically 

disadvantaged’, an area or community can also be classified by the same 

term. Multiple deprivation measures have been developed in order to 

provide information on various ‘domains’ of deprivation which can be 

combined and weighted in order to give an area an overall ‘deprivation’ score 

allowing for meaningful area based comparisons (NISRA, 2010). Within 

Northern Ireland the ‘domains’ of deprivation that have been included in the 

multiple deprivation measure are: income (25%), employment (25%), health 

(15%), education (15%), proximity to services (10%), living environment (5%) 

and crime (5%) (NISRA, 2010).

Previous research has shown that a progressive, linear association exists 

between ill health and disability and socio-economic status; with those at the 

high end of the socio-economic strata enjoying better health and fewer 

disabling conditions (Najman & Davey-Smith, 2000; Graham, 2004). The

18



reasons why socio-economic status has an association with health remains a 

complex issue with research showing that it is confounded and cannot be 

explained by a single risk factor (Graham, 2004).

Graham (2004) reported that inequalities in health that are associated with 

socio-economic status can be seen from birth, throughout the life course and 

remain until death. In support of this, previous literature also stated that 

those inequalities that are present during adulthood are partially a 

consequence of exposure to unfavourable social and economic 

circumstances in early life (Davey-Smith, 2003; Kuh & Ben-Shlomo, 2004). 

This is worrying as evidence has shown that inequalities in health are 

continuing to widen; as mortality-based measures of health show 

unambiguously, for life expectancy, that even though the overall health of 

those at the lower end of the socio-economic strata is said to be improving, it 

has failed to match that of the higher socio-economic groups (Graham, 

2004). Therefore, the health inequality gap which can be seen across the 

‘social’ gradient is ever expanding (Roberts & Power, 1996; White et al., 

2003).

Previous endeavours have been made to offer plausible insights into the 

reasons for the ever widening gap in health inequalities across the ‘social’ 

gradient. Research has shown that socio-economic status has been found to 

have an impact on health as it is associated with a range of detrimental risk 

factors; with harmful lifestyle behaviours having significantly contributed to 

the socio-economic inequalities in health (Adler et al., 1994; Lynch et I.,
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1997; Wardle & Steptoe, 2003; Graham, 2004; Lynch et al., 2006). In order 

to better understand the reasoning for the socio-economic disparities in 

health, reports have provided two causes of health inequalities. Those at the 

lower end of the socio-economic strata are: 1) more likely to engage in health 

damaging behaviours e.g. lack of physical activity, smoking and poor diet and 

2) more likely to be exposed to health damaging environmental factors e.g. 

pollution and poor housing (Graham, 2004).

1.4.2 Uptake of physical activity in socio-economically

disadvantaged communities

Reports have shown that those at the bottom of the socio-economic strata 

are disproportionately affected by chronic disease and have lower levels of 

leisure time physical activity; it has been assumed that socio-economic 

gradients for physical activity levels are now mirroring those for health (Eyler, 

et al., 2002; MacIntyre & Mutrie 2004, Gidlow, et al., 2006). Previous 

literature has reported that the chronic conditions which are associated with 

physical inactivity are more evident in socio-economically disadvantaged 

communities (RCP, 2004). At present it still remains unclear how socio

economic status has a negative influence on levels of physical activity 

(Cleland etal., 2010).

It was reported by Lowther et al., (2002) that the type of physical activity 

individuals participate in, has been found to be dependent on their social 

class. This statement concurs with the conclusions of a systematic review 

which examined the relationship between socio-economic position and
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physical activity: results showed that those at the top of the socio-economic 

strata were found to have higher levels of leisure time physical activity 

compared with those at the bottom (Gidlow et al., 2006). In addition, several 

articles have been published reporting the reasons as to why there are 

differences between physical activity participation in groups who differ by 

social class. For these individuals that are classified as being in a lower 

social class barriers to physical activity participation may exist including: lack 

of confidence and competence, low priority in terms of their time, access and 

availability to services and facilities such as child care, fewer opportunities for 

physical activity participation and lack of knowledge and awareness of the 

preventative health benefits of physical activity (Withall et al., 2011).

Not only are levels of physical inactivity in socio-economically disadvantaged 

communities prevalent in the UK but this was also found to be the case in 

Europe. A European study found that individuals who live in areas with high 

levels of social disorder were 50% less likely to be physically active and 50% 

more likely to be overweight or obese (Eliaway et al., 2005).

Having the opportunity to participate in physical activity and receive its health 

benefits is essential for all individuals irrespective of their age, gender or 

social class. However, the opportunity for physical activity may be hindered 

particularly for those individuals who are classified as being socially and 

economically disadvantaged (WHO, 2007).
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1.5 DOMAINS OF INFLUENCE ON PHYSICAL ACTIVITY

In order to understand the contributing factors that have an effect on levels of 

physical activity, researchers need to focus their attention on more than one 

domain of influence at any given time. The adoption of new health 

behaviours such as physical activity is a complex process. Concentrating 

research efforts cn the multi-factorial domains of influence rather than on one 

single domain, it is likely to substantiate a better understanding of the 

potential correlates and determinants associated with increasing physical 

activity levels (Bauman et al., 2002; Burton et al., 2007; Ishii et al., 2010).

When considering the domains of influence on physical activity it may be 

beneficial to apply a social ecological approach, as it recognises that the 

behaviours an individual displays are the consequence of many levels of 

influence: individual, social, environmental and policy (Stokols, 1996; Sallis & 

Owen, 2002; Cleland et al., 2010).

Panter-Brick et al., (2006) used the term 'social ecology’ to describe “social 

and physical settings which contextualise behaviour as well as the interplay 

between human factors and external factors, shaping together their agency”. 

The social ecological model provides researchers and public health 

practitioners with a wider perspective on various aspects taking into account 

the multiple levels that potentially have an influence on health behaviours 

(Robinson, 2008). The model not only focuses on the processes that are 

necessary to change an individual’s health behaviour such as physical 

activity but it also takes into consideration the social determinants of
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behaviour change and identifies the need to intervene at different levels 

(Bartholomew et al., 2006).

The multiple levels of the social ecological model include: intra (individual) 

and interpersonal (social); organisational; community; and policy (Sallis & 

Owen, 1997). It was reported by Minkler (1999) that “individuals’ 

developmental histories and their social support system; the organizational 

structures and processes that can positively or negatively affect their health 

behaviour; community-mediating structures such as schools, 

neighbourhoods, and churches; community networks and power-structures; 

and the content of our public policies are the key components of a broad 

socio-ecological perspective and essential determinants of health and health 

behaviour” (p. 121-140) (Minkler, 1999).

In practice the social ecological model can help researchers and practitioners 

determine the influencing factors on health at a range of levels, in turn 

assisting in the identification of relationships that may potentially exist 

(Kothari et al., 2007). The social ecological model can also be used to assist 

in the development and implementation of interventions by providing 

researchers with an insight into the complexities of real world situations that 

have an influence on health determinants (Kothari et al., 2007).

1.5.1 Individual influences

Individual factors that can potentially influence levels of physical activity 

include: age, gender, education, knowledge, ability and self-efficacy (Pan et
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al., 2009). Previous research has highlighted that age and gender are the 

most consistently associated variables with physical activity (Caspersen et 

al., 2000; Sallis, 2000). Studies have shown that females are more likely to 

be physically inactive in comparison to males and although the greatest 

decline in physical activity for males is during the period of adolescence, 

females consistently have lower levels of activity during adulthood 

(Caspersen et al., 2000; Sallis, 2000; Weiss et al., 2007).

During adulthood levels of physical activity continue to decrease with 

increasing age although at a slower rate than was seen during adolescence, 

with the odds of becoming physically inactive increasing with age (Sallis, 

2000; Weiss et al., 2007). This age related decline in physical activity was 

hypothesized by Sallis et al., to be due in part to biological variants 

(Caspersen et al., 2000; Sallis et al., 2000).

In addition, Bauman and Bull (2009) stated that self-efficacy which is related 

to one’s confidence in performing a specific behaviour, has been found to be 

a consistent factor that was positively associated with levels of physical 

activity across a variety of subgroups and diverse population groups 

(Bauman & Bull, 2009).

1.5.2 Social influences

Evidence from previous research has highlighted many characteristics of a 

social nature that can potentially influence physical activity behaviour. Such 

social level influences include one’s culture, their personal relationships and
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their relationships that exist within their community. Results from previous 

studies have shown that physical activity is positively associated with social 

support and guidance which an individual receives from various groups of 

people within their community including friends, family, and members of their 

community or intervention professionals (Pan et al., 2009). Conversely, 

cultural prejudice and inequalities in socio-economic status were found to 

have a negative impact on physical activity levels (McNeill et al., 2006).

1.5.3 Environmental influences

Environmental influences that have been found to have an impact on levels 

of physical activity are in relation to access and availability to services and 

facilities, perceived community safety and area walkability and aesthetics 

(Pan et al., 2009). Environments that were found to be ‘supportive’ and in 

turn potentially have a positive impact on levels of physical activity were 

those which have convenient and easily accessible services and facilities, 

high walkability scores, those that were perceived as being ‘safe’ by 

members of the community and those that had a mixed land use (Pan et al., 

2009). It was also reported by Addy et al. (2004) that in terms of future 

research particularly in community wide interventions, study facilitators 

should concentrate their work on expanding participants’ awareness of 

community safety, environmental supports and neighbourhood physical 

activity opportunities (Addy et al., 2004).
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1.5.4 Policy influences

The final level of influence in the social ecological model is in relation to 

policy. Such influencing factors related to policy include the decisions made 

by national or local statutory bodies (government, council, education, health) 

or non-statutory organisations (businesses, voluntary groups). Strategies 

which have been reported that can have a positive association with physical 

activity at the level of policy are in relation to the allocation of funding and/or 

provision of new services and facilities, implementation of policies in relation 

to education, health or the workplace, that promote participation in physical 

activity and finally, and the execution of planning initiatives that support 

physically active environments (Brownson et al., 2001).

1.6 PHYSICAL ACTIVITY INTERVENTIONS

In a recent review various types of intervention delivery modalities were 

reported which included: those in a healthcare setting; worksite, mediated or 

environmental interventions; and multiple behaviour change interventions 

which included physical activity (Marcus et al., 2006). The author noted that 

interventions can be delivered to various subgroups within the population, for 

instance specific age groups, or to populations which have been identified as 

being socio-economically disadvantaged (Marcus et al., 2006).

Given the current levels of physical inactivity and the pronounced disparities 

in health which exist in socio-economically disadvantaged communities it is 

essential that interventions are developed and implemented with the aim of 

increasing participation in physical activity and facilitating the maintenance of
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active lifestyles. Physical activity has been reported to be one of the most 

promising strategies for the improvement of health and reduction in the 

prevalence of chronic disease (RCP, 2004; Marcus et al., 2006; Simon et al., 

2009).

In light of the prevalence of physical inactivity in socio-economically 

disadvantaged communities and the recognition of inactivity as an important 

although complex public health issue, many countries are now focusing their 

resources on implementing physical activity interventions at national, state 

and community levels (Kahn, et al., 2002; WHO 2002; Baker, et al., 2010). 

Community-wide interventions have emerged as a basis for the development 

of a strategic approach to increase physical activity as they target a 

widespread audience (Kahn et al., 2002).

However, it should be noted that although the popularity of community-wide 

interventions is increasing, few researchers have published an evaluation of 

their study processes or impacts (Baker, et al., 2010). Consequently there is 

a need to systematically review all global research detailing physical activity 

interventions which have been implemented in socio-economically 

disadvantaged communities in order to assess the evidence of their 

effectiveness (Kahn, et al., 2002; Baker, et al., 2010).

1.6.1 Measurement of physical activity

It has been widely recognised that levels of physical inactivity are continuing 

to increase on a global scale and in turn, are contributing to significant
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burdens on health and the economy (Pratt et al., 2000; Bull et al., 2005). In 

response to this, public health researchers and practitioners have been 

attempting to monitor levels of physical activity in a standardised manner 

(Levi et al., 2002; WHO, 2004). However, previous literature has reported 

that the measurement of physical activity is formidable with current attempts 

failing to be considered adequate (Zhang et al., 2003; WHO, 2004; Bull et al., 

2005). In addition, Montoye et al., (1996) pointed out that “While most 

experts agree that remaining active throughout life is important for continued 

health and fitness, measuring activity levels outside of the laboratory is 

difficult".

Such difficulties have arisen in the field of physical activity measurement as 

over the last decade measurement tools have advanced in their application 

presenting a range of new challenges for researchers and practitioners. In 

addition, challenges can also arise in relation to physical activity as it is a 

multidimensional complex behaviour with many factors requiring 

consideration prior to the selection of a measurement tool. Factors to be 

considered include the dimension of physical activity to be measured 

(frequency, intensity, duration and type), the validity and reliability of the tool 

and the purpose of the measurement. In order to accurately measure levels 

of free living physical activity a valid, reliable and suitable method must be 

implemented (Washburn & Montoye, 1986; Wilson et al., 1986; Paffenbarger 

et al., 1993; Bull etal., 2009).
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1.6.1.1 Validity

It has been reported that validity is the most important component of 

measurement with Downing (2003) stating that validity “refers to the evidence 

presented to support or refute the meaning or interpretation assigned to 

assessment results”. In the absence of evidence highlighting results from 

validity assessments research has little meaning or empirical significance 

(Downing, 2003).

It should be noted that it is incorrect to state that a measurement tool is either 

valid or invalid but rather validity evidence will score more/less in support of 

the recommended interpretation of the data (Downing, 2003).

1.6.1.2 Reliability

The reliability of a measurement tool refers to the reproducibility or 

consistency of a response (Thomas & Nelson, 2001). In order to assess the 

reliability of an instrument, measurements would be taken on two separate 

occasions (Bull et al., 2009). Therefore, high score reliability would mean 

that the individual received the same score when retested as they received 

the first time, in similar circumstances (Downing, 2003).

1.7 RATIONALE FOR THESIS

1.7.1 Addressing gaps in knowledge

This review of literature, presented in the earlier sections of this chapter, has 

established the need to engage with socio-economically disadvantaged 

communities to encourage their participation in physical activity. The review
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has also highlighted the fact that changing health behaviour is a complex 

process and the most effective method of intervention has not yet been 

identified. Thus the design of effective interventions to promote physical 

activity in a socio-economically disadvantaged community requires further 

elucidation. Therefore, this thesis aims to help address this gap in 

knowledge. The research questions that this thesis will aim to answer are 

listed below.

1.7.2 Research questions

1) What is the evidence for the effectiveness of different types of physical 

activity interventions in socio-economically disadvantaged communities?

2) What are the experiences of community leaders in relation to physical 

activity interventions in socio-economically disadvantaged communities?

3) What are the demographic characteristics of individuals residing in a 

socio-economically disadvantaged community in relation to levels of physical 

activity?

4) Are the Global Physical Activity Questionnaire (GPAQ) and the Sport And 

Physical Activity Survey (SAPAS) valid and reliable measures of physical 

activity in a socio-economically disadvantaged community in the United 

Kingdom in comparison to an objective measurement of physical activity 

(accelerometry)?
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CHAPTER 2

RESEARCH STUDY PLAN

2.1 OVERALL AIM

The overall aim of this thesis was to acquire a better understanding of 

physical activity and physical activity interventions in socio-economically 

disadvantaged communities, by employing both qualitative and quantitative 

investigation. It is widely acknowledged that the majority of adults residing in 

the UK do not meet the recommendations for physical activity (see Chapter 

1.4). In particular, evidence has highlighted the disparity in levels of physical 

activity between the general population and those who are classified as being 

socio-economically disadvantaged (see Chapter 1.4.1). In addition to this 

worrisome finding in relation to levels of physical inactivity, research has also 

shown that the chronic conditions associated with physical inactivity are more 

pronounced in those who are said to be socio-economically disadvantaged.

In order to impede the ever decreasing levels of physical activity and the 

associated variance in health inequalities within the socio-economic 

spectrum, improved theory-based physical activity intervention research is 

required. A recent Foresight report stated that better population approaches 

are required and it is necessary for researchers, facilitators and practitioners 

to understand the relationships between individuals, communities and their 

social capital, statutory and non-statutory agencies and the environment 

(Leischow et al., 2008).
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2.2 CONTEXT OF RESEARCH

2.2.1 Connswater Community Greenway

In September 2011, a major urban regeneration project started in a socio

economically disadvantaged area of Belfast. The Connswater Community 

Greenway (CCG) won a Big Lottery Living Landmarks Award to undertake a 

major environmental rejuvenation project. The CCG is a £32 million 

investment in the East of Belfast in the Connswater area which will connect 

379 acres of public space, will create 19km of linear greenway and build 43 

new bridges. It has been estimated that the regeneration project will benefit 

approximately 40,000 people who reside adjacent to the greenway with 

better opportunities for leisure, exercise, and recreation and will help to 

facility/support healthier lifestyles.

2.2.2 Physical Activity and the Rejuvenation of Connswater

In conjunction with the CCG, Queen’s University, Belfast is carrying out the 

Physical Activity and the Rejuvenation of Connswater study (PARC). The 

study aims to determine the impact of a systems-wide community 

intervention to promote physical activity in the context of a major inner city 

urban regeneration project. The PARC study primarily focuses on health and 

lifestyle issues, aiming to evaluate the impact of a suite of community-based 

interventions to promote physical activity. In addition, the PARC study aims 

to evaluate the role of the local built environment and individual, community 

and organisational networks in terms of sustaining physical activity change 

and the cost effectiveness of the socio-ecological and systems based 

approach to effecting physical activity behaviour change.
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The PARC study includes a quasi-experimental, before and after, survey of a 

random sample of approximately 1200 individuals residing in Connswater 

and the surrounding East Belfast area. The PARC before and after 

household survey (see Chapter 5.2.2.1) (Appendix 1), is planned to take 

place at the same time as a parallel (before and after) survey, Sport And 

Physical Activity Survey (SAPAS) of comparator “communities” across 

Northern Ireland (see Chapter 6.3.2.3) (Appendix 2). The dataset that was 

collected from the ‘before’ PARC household survey was analysed as part of 

this PhD thesis in order to determine the descriptive characteristics of 

individuals residing in a socio-economically disadvantaged community in 

relation to physical activity levels (see Chapter 5) (Appendix 1).

Community leaders from the Connswater area were recruited to participate in 

the qualitative semi-structured interview study that was performed as part of 

this PhD (see Chapter 4). In addition, a sub-sample of the participants who 

took part in the initial (‘before’) PARC household survey were invited to 

participate in a validation and reliability study of the physical activity 

questionnaire used in the PARC household survey (GPAQ) (Appendix 3) and 

the SAPAS comparator survey (Appendix 2) (see Chapter 6 Accelerometer 

and reliability of the Global Physical Activity Questionnaire (GPAQ) and the 

Sport And Physical Activity Survey (SAPAS)).

2.3 RATIONALE FOR STUDY SEQUENCE

The overall aim of this thesis was to acquire a better understanding of 

physical activity and physical activity interventions in socio-economically
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disadvantaged communities. In order to meet this aim, a series of four 

interlinking studies was designed.

2.3.1 Systematic review (Study one)

It was decided that the first study and the basis of this thesis would be a 

systematic review that aimed to identify and evaluate all available empirical 

evidence relating to physical activity interventions implemented in socio

economically disadvantaged communities (see Chapter 3) (Cleland et al., 

2012). The review aimed to evaluate the effectiveness of physical activity 

interventions over the last decade on an international scale, in order to 

provide background literature for the thesis and provide an evidence base for 

future physical activity intervention research in socio-economically 

disadvantaged communities.

The review’s primary aim was to examine the effectiveness of interventions 

to promote physical activity which were implemented in socio-economically 

disadvantaged groups. It also sought to identify which of the physical activity 

interventions were underpinned by a theoretical framework and to determine 

the components of effective physical activity interventions.

Results of the systematic review enabled the most effective physical activity 

intervention approach to be determined for those residing in socio

economically disadvantaged communities and to make transferable 

recommendations for practice and research in relation to effective 

intervention components.
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2.3.2 Identifying solutions to increase physical activity within 

socio-economically disadvantaged communities: a qualitative 

study (Study two)

Following the completion of the first study (see Chapter 3) (Cleland et al., 

2012), it was decided that the next step in the research process would be to 

develop the findings from the systematic review and to gain a more in-depth 

qualitative insight into physical activity interventions in socio-economically 

disadvantaged communities.

In support of this decision, previous literature highlighted the urgent need for 

research into the effectiveness of environmental interventions, particularly 

within socially disadvantaged sectors of the population who have the highest 

prevalence of physical inactivity (Leischow et al., 2008). While there is a 

need to reduce levels of physical inactivity, which are a significant risk to 

health and a cause of preventable death; and whilst we know that physical 

activity benefits health, we know less about how to encourage people to be 

physically active.

Therefore, the purpose of this qualitative semi-structured interview study was 

to initiate the exploratory phase of the development of physical activity 

interventions for implementation in socio-economically disadvantaged 

communities, targeting various subgroups of the population. The objectives 

were to: explore the community leaders’ experiences of physical activity 

interventions in a socio-economically disadvantaged community; and based 

on these experiences, to identify components associated with successful
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interventions; and key components of the design of future interventions to 

promote physical activity in the context of the study setting. Those 

participants who were sampled and invited to participate in the qualitative 

study were selected from the Connswater area of East Belfast as they were 

considered to be leaders in the community.

In addition to the findings and conclusions drawn from the systematic review 

the completion of the qualitative study adds to the overall evidence and 

knowledge base of the PhD and provides an additional qualitative dimension, 

supporting the overall PhD aim which is to determine the most effective ways 

of increasing physical activity in a socio-economically disadvantaged 

community.

2.3.3 PARC household survey (Study three)

The analysis of the qualitative findings (study two) found that there were two 

schools of thought in relation to those who require intervention with regards 

to their levels of physical activity. Subsequently, it was decided that a third 

study would be performed in order to quantitatively determine the descriptive 

characteristics that are related to physical activity participation by individuals 

living in socio-economically disadvantaged communities.

In support of this study decision, it has been reported that levels of physical 

activity are low in socio-economically disadvantaged communities although 

within these communities evidence of the demographic characteristics that 

have the most significant influence on individuals’ levels of physical activity
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remains ambiguous. Consequently, there is a need to further examine the 

characteristics of the individuals residing in the socio-economically 

disadvantaged community in relation to their levels of physical activity (see 

Chapter 5).

In order to achieve this objective, statistical analysis was performed on the 

initial ‘before’ PARC household survey dataset to obtain clarification in 

relation to the association between demographic characteristics and various 

levels of physical activity (low/moderate/high). Completion of the statistical 

data analysis provided elucidation of physical activity needs groups (PANG) 

in a socio-economically disadvantaged community; and subsequently 

informed the discussion of this PhD thesis regarding the most effective ways 

of promoting participation in physical activity in socio-economically 

disadvantaged communities.

2.3.4 What is the criterion-related validity of the GPAQ and

SARAS compared to accelerometer-determined MVPA? (Study

four)

The final study that was performed as part of this PhD thesis was a validation 

and reliability study of two subjective self-report physical activity 

questionnaires (the GPAQ (Appendix 3) and the SAPAS (Appendix 2)) with 

an objective physical activity measurement tool (accelerometer). This study 

was implemented as the GPAQ was the measurement tool used to assess 

levels of physical activity in the previous quantitative study (study three). In 

addition, at present, a plethora of subjective physical activity measurement
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tools are available for use by researchers and practitioners although their 

validity and reliability remain somewhat ambiguous. This study was 

considered necessary as, although the potential significance of physical 

activity for health has been widely acknowledged on a global scale, its 

measurement is currently not performed in a consistent manner by valid and 

reliable instruments (Bull et al., 2009).

Therefore, the aim of this study was twofold. Firstly, to assess the validity 

and reliability of the two self-report questionnaires (the GPAQ and SAPAS) 

by using an objective measurement tool (accelerometry). Secondly, to 

establish which method of measurement ((1) questionnaire selected by the 

study team (GPAQ); (2) routinely collected questionnaire data (SAPAS); (3) 

accelerometry)) is the most appropriate method to: measure physical activity 

for an individual, community or population; monitor physical activity over time 

for an individual, community or population; and measure change following 

physical activity interventions.

Determining which method of physical activity measurement is the most 

appropriate for each situation will provide researchers and practitioners with 

transferable recommendations. Subsequently, these recommendations can 

be followed in practice and research for the evaluation of physical activity 

levels, monitoring of physical activity levels over time and the evaluation of 

physical activity interventions and/or public health initiatives.
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2.3.5 Recommendations

Subsequent to the completion of the four sequential studies it was possible to 

draw together the findings and information collected. This thesis concludes 

by making transferable recommendations for research and practice in the 

design of physical activity interventions for implementation in socio

economically disadvantaged communities
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CHAPTER 3

PHYSICAL ACTIVITY INTERVENTIONS IN SOCIO-ECONOMICALLY 

DISADVANTAGED COMMUNITIES: A SYSTEMATIC REVIEW
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CHAPTER 3

PHYSICAL ACTIVITY INTERVENTIONS IN SOCIO-ECONOMICALLY 

DISADVANTAGED COMMUNITIES: A SYSTEMATIC REVIEW

3.1 INTRODUCTION

The wealth gap between the most and least affluent in society is ever 

increasing, and is matched by an evident disparity in health across the socio

economic spectrum; with the least well off being disproportionately affected 

by chronic disease (Goldman et al., 2001). In addition, those who are 

classified as being disadvantaged are also less physically active and it 

seems that socio-economic gradients which exist for physical activity now 

mirror those for health, which has been previously discussed in Chapter 1 

(see Chapter 1.2.2) (Eyler et al., 2002; MacIntyre & Mutrie, 2004; Gidlow et 

al., 2006).

Regular physical activity has been shown to play a vital role in the prevention 

and treatment of many non-communicable diseases such as cardiovascular 

disease, type 1 and type 2 diabetes, obesity, stroke and various cancers (see 

Chapter 1.2.3) (DOH, 2004; WHO, 2009). In 2009, the World Health 

Organisation also reported that physical inactivity contributes to 6% of deaths 

globally and it has been recognised as the fourth leading risk factor for global 

mortality (WHO, 2009). Despite the benefits and evidence showing that 

regular physical activity can reduce the risk of premature death by 20-30%, 

only 39% of men and 29% of women in the United Kingdom (UK) accumulate
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the recommended 150 minutes of moderate -to -vigorous physical activity 

per week (see Chapter 1.4) (Lee & Skerrett, 2001; DOH, 2005; DOH, 2011; 

Garber et al., 2011).

The promotion of physical activity to all age groups is a major public health 

priority with many countries focusing their resources on initiating and 

maintaining increases in physical activity levels within the population (Muller- 

Riemenschneider et al., 2008). A range of behavioural and environmental 

intervention approaches have been developed to promote participation in 

physical activity and these have been implemented at the level of an 

individual, group or community (Muller-Riemenschneider et al., 2008). A 

previous review evaluated interventions which aimed to increase levels of 

physical activity in the general population and found that community-wide 

education campaigns, individually adapted health behaviour change 

programmes, social support in community settings and enhanced access to 

places for physical activity have positive effects on physical activity (Kahn et 

al., 2002). A review of workplace interventions (Dugdill et al., 2008) found 

strong evidence to suggest that those which included counselling as an 

intervention component had an impact on levels of physical activity. 

However, they concluded that overall, in terms of workplace interventions to 

increase physical activity, more evidence was needed from robust studies 

(Dugdill et al., 2008). Tailored interventions to increase walking, delivered at 

the level of the individual, household or group and targeting the most 

sedentary or the most motivated to change were found to be effective 

(Ogilvie et al., 2007). A recent Cochrane review of multi-component
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community-wide interventions to increase physical activity found no 

consistent evidence to support their effectiveness (Baker et al., 2010). 

Although, this review excluded single component interventions and did not 

examine the effects within specific sub-groups of the population such as 

those who are classified as being socio-economically disadvantaged (Baker 

et al., 2010).

The most recent review which was identified as examining the effectiveness 

of interventions in socio-economically disadvantaged groups was published 

in 1998 (Taylor et al., 1998). Taylor and colleagues recommended that there 

should be more focused, theory based research, with study designs and 

evaluations which help to identify critical factors for effective interventions to 

increase levels of physical activity. There remains a need to review more 

recent literature relating to the effectiveness of interventions, including those 

with single components (Baker et al., 2010), for people residing in areas of 

socio-economic disadvantage with the aim of increasing levels of physical 

activity.

3.1.1 Objective

The primary aim of this systematic review was to examine the effectiveness 

of interventions to promote physical activities which were implemented in 

socio-economically disadvantaged groups; to identify if the design of 

interventions was underpinned by a theoretical framework of behaviour 

change; and to determine the components of interventions that were deemed
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to be effective when aiming to increase levels of physical activity in socio

economically disadvantaged communities.

3.2 METHODOLOGY

3.2.1 Search strategy

A search was performed for English language articles published between 1st 

January 2000 and 31st December 2010 in the following databases: Medline, 

Sport DISCUS, Cochrane Library, Physical Education Index and Science 

Direct. A list of key medical sub headings (MeSH) were established through 

the examination of previously published systematic reviews detailing 

interventions to promote physical activity (Figure 3.1). Limits were imposed 

on the search strategy to include only human studies. For inclusion in the 

review, articles were selected that evaluated interventions to promote 

physical activity that targeted socio-economically disadvantaged groups. The 

interventions which were included were those that aimed to increase the 

participants’ level of physical activity, either as the study’s main objective or 

as a component of a comprehensive intervention. Such intervention methods 

included counselling, participation in an organised exercise class, information 

distributed on physical activity, exercise consultation, fitness assessment or 

lifestyle advice with the aim of encouraging an increase in free living physical 

activity. “A socio-economically disadvantaged group" was defined as an area, 

neighbourhood or community where the residents were identified as 

disadvantaged, relative to the wider national population, and the study author 

had clearly defined how the target group was attributed this status. 

Demographic definitions included residents with low income, low educational
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level, ethnic diversity or living in/near public housing. Articles were assessed 

regardless of the participants’ age, sex, ethnicity and study methodology.

The reference list of each paper meeting the search criteria was also 

examined by hand to locate additional relevant papers evaluating physical 

activity interventions in socio-economically disadvantaged groups. 

Unpublished work was not included in the search strategy and duplicate 

articles were excluded from the systematic review.

3.2.2 Exclusion criteria

Exclusion criteria were as follows:

1) Interventions that were not considered to promote physical activity.

2) Interventions with no measure of free living physical activity. 

Therefore, if the only measure was in a controlled environment such 

as a laboratory or gym setting the study was excluded.

3) Interventions which recruited participants who had already been 

medically diagnosed with a specific disease or condition and were not 

considered as being “healthy”.

4) No clearly defined socio-economically disadvantaged group.

5) Articles that detailed descriptive studies which provided no reported 

outcomes or intervention results.

6) Previously published reviews were examined for information but were 

then excluded from the current systematic review (Figure 3.2).
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3.2.3 Data extraction

Data were extracted from each of the studies. These data related to 

descriptive variables: socio-demographic characteristics; country of origin; 

intervention methodology: sample sizes, study design, follow up, random 

allocation (Table 3.1); an assessment of the quality of evidence provided 

(Table 3.2) and intervention outcomes: physical activity measures and 

intervention effects (Table 3.3). Where more than one paper was published 

reporting outcomes from the same study, these were cross-checked to 

determine the presence of additional relevant information.

3.2.4 Assessing the strength of evidence

The strength of evidence provided by studies was assessed independently 

by two reviewers (Claire Cleland and Dr Mark Tully) by applying criteria as 

recommended by the Task Force on Community Preventive Services (Briss 

et al., 2000; Zaza et al., 2000). Each of the studies was individually 

characterised according to the suitability of its study design for assessing 

effectiveness and the quality of its execution.

Study design suitability was categorised into three levels (Briss et al., 2000) 

(Table 3.4): “greatest” implying concurrent comparison groups and 

prospective measurement of exposure and outcome; “moderate” embracing 

all retrospective designs or multiple pre- or post-measurements but no 

concurrent comparison group; and “least” involving single pre- and post

measurements and no concurrent comparison group, or exposure and 

outcome measured in a single group at the same point in time.
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The quality of study execution was determined, based on limitations in its 

description, sampling, measurements, data analysis and interpretation of 

results (Table 3.2). Studies were graded based on nine potential limitations: 

good (score 8-9), fair (score 5-7) and limited (score < 5). Those which had 

five or more limitations were excluded from summaries of strength of 

evidence (Zaza et al., 2000). Any discrepancies between the two reviewers 

were resolved through discussion revising inconsistencies when required.

Cohen’s d were calculated where possible, in order to determine the relative 

magnitude of the effect in the experimental condition compared to the 

comparison condition (Rosnow & Rosenthal, 1996). As the follow up periods 

varied for each intervention, the primary Cohen’s d were calculated using the 

study results that were presented for the follow up assessment that was 

closest to the end of the intervention. Subsequently, it was decided by the 

study team that where possible, additional effect size calculations were 

performed if longer follow up outcomes were measured. The Cohen’s d was 

converted to an r using the Cohen’s formula (Cohen, 1988). This conversion 

was performed as Cohen's’d' refers to the size of difference (effect within 

group calculated from values at two time points), whereas, the r value refers 

to comparison of the extent of difference between the groups. The effect 

size r benchmarks used were: <0.19 negligible; 0.2 - <0.49 small; 0.5 - <0.79 

medium; and >0.8 large (Cohen, 1992).

In the absence of comparable units, when a Cohen’s d calculation was not 

possible, the net benefit of the physical activity interventions was assessed
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on a case-by-case basis (Briss et al., 2000) with reference, where possible, 

to the physical activity recommendations of the WHO, ACSM and the UK 

Chief Medical Officers (see Chapter 1.3) (WHO, 2010; ACSM, 2011; DOH, 

2011).

The strength of the body of evidence was then examined with regard to the 

number of included studies and the consistency and size of their reported 

effects, and summarised for interventions with different target populations 

(individual, group or community) (Table 3.4). Cohen’s d effect sizes were 

used in order to perform three separate meta-analyses of findings (Figure 

3.3).

3.3 RESULTS

3.3.1 Study characteristics

A total of 478 articles were identified through the search strategy; 27 were 

eligible for inclusion in this systematic review (Figure 3.2). The majority were 

implemented in the USA (20); others took place in the UK (2), the 

Netherlands (2), Norway (1), South Africa (1) and Panama, Trinidad and 

Tobago (1). The study methodologies varied in their recruitment strategies, 

participant characteristics and outcome measures, although it was possible 

to categorise the studies according to whether the physical activity 

interventions targeted individuals (4), groups (18) or whole communities (5).
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3.3.2 Individually targeted interventions to increase physical 

activity

Four studies targeted individuals living in low income communities, three in 

the USA and one in the UK: three targeted adults over the age of 18 (Lowther 

et al., 2002; Fahrenwald et al., 2004; Emmons et al., 2005) and one recruited 

black adolescents (Black et al., 2010) (Table 3.1).

Three of the studies implemented a counselling intervention, delivered face 

to face, by telephone or a combination of both (Fahrenwald et al., 2004; 

Emmons et al., 2005; Black et al., 2010). Emmons et al (2005) found non

significant effects after eight months (three months post intervention) (Table 

3.3); Black et al. (2010) found negligible effects after eleven months 

(immediately post intervention) (r = 0.015) and after twenty four months (r = 

0.13). Fahrenwald et al. (2004), two weeks after an eight week intervention 

showed a significant increase in physical activity levels and a medium 

Cohen’s d effect size (r = 0.718) (Table 3.3) but did not report longer term 

outcomes.

The fourth study, of two parallel randomised control trials, gave all 

participants exercise vouchers for use at local facilities; the intervention 

groups also received either a fitness assessment (FA) or exercise 

consultation (EC) (Lowther et al., 2002). After four weeks the FA group 

showed a negligible effect size (r = -0.16) and the EC group showed a 

negligible effect (r = 0.048). Both intervention groups then showed a 

negligible effect size (FA, r = -0.13 and EC, r = 0.159) at three months. At six
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months post-intervention the level of increased physical activity was 

maintained for the FA (r = -0.219 negligible effect) and for the EC further 

increased to a small effect (r = 0.325). Finally, at one year post intervention 

physical activity was found to decrease again for both intervention groups in 

comparison with the control group and the effect sizes were found to be 

negligible (FA, r = -0.134) and small (EC, r = 0.203) (Table 3.3).

In summary, three studies showed negligible or small effects, had ‘greatest’ 

design suitability, with concurrent comparison groups and measurements at 

baseline and follow-up time points and had good quality of study execution 

(score 8). Fahrenwald et al (2004) reported a medium effect but their study 

design suitability was ‘moderate’, exposure to the intervention was not 

reported and quality of execution scored less than the other three individually 

targeted interventions (Table 3.4). Given this small number of studies and 

inconsistent findings, the strength of evidence of effectiveness for individually 

targeted interventions is insufficient to make a definitive recommendation 

(Table 3.4). Meta-analysis showed significant heterogeneity in the findings 

and a non-significant overall effect (Figure 3.3).

3.3.3 Group interventions to increase physical activity

Eighteen studies were identified as group based interventions (Table 3.1). 

All of the studies except three were implemented in the USA (Reijneveld et 

al., 2002; Kolbe-Alexander et al., 2006: White et al., 2006). Eight targeted 

only women over the age of 18 (Staten et al., 2004; Kolbe-Alexander et al., 

2006; White et al., 2006; Yancey et al., 2006; Clarke et al., 2007; Speck et
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al., 2007; Hovell et al., 2008; and Keyserling et al., 2008). Four studies 

recruited adults of both genders including: Turkish immigrants (75% women, 

Reijneveld et al., 2002), Latinos living in a defined community (79.9% 

women, Kim et al., 2004), sedentary members of a Health Maintenance 

Organisation (86.7% women, Stewart et al., 2006) and those living in a senior 

centre (81% women, Resnick et al., 2008). The additional six studies 

recruited children and adolescents (aged 7 to 17 years): African-American 

girls (Resnicow et al., 2000; Beech et al., 2003; Robinson et al., 2003 and 

Story et al., 2003), schoolchildren (boys and girls) of diverse ethnicity 

(Mendoza et al., 2009) and Latino girls (aged 7 to 13 years) with their 

mothers (Olvera et al., 2010).

3.3.3.1 Group interventions targeting adults

Two of the twelve group interventions that targeted adults aged eighteen and 

over showed a moderate effect on physical activity (Table 3.3). Both 

interventions involved classes with educational and physical activity 

components (Clarke et al., 2007; Hovell et al., 2008). One intervention group 

increased their daily step counts (Clarke et al., 2007) and energy expenditure 

significantly. However this study was considered to be of least suitability in 

terms of its study design as it involved only single pre- and post

measurements and did not have a concurrent comparison group. The 

second intervention (Hovell et al., 2008) group increased their vigorous 

activity and walking, but not moderate activity from baseline to the end of the 

six month intervention, significantly more than did the control group. Despite 

substantial decreases subsequently, these differences between groups were
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still significant at twelve months, with the percentage meeting the ACSM 

guidelines for physical activity having increased in the intervention group 

from 19% at baseline to 63% post-intervention.

Four studies showed a small effect; all involved some form of group 

interaction, in the form of group counselling, exercise or educational classes 

(Staten et al., 2004; Yancey et al., 2006; Speck et al., 2007; Keyserling et al., 

2008). Three of these included twelve month outcomes; Speck et al., (2007) 

reported only at six months. Although there was no significant difference 

between groups, the interventions reported by Staten et al., (2004) were 

considered to show a small effect, based on guidelines recommending one to 

fifty minutes increase in physical activity per week (Garber et al., 2011): three 

groups received different interventions and all increased physical activity by 

between fifteen and twenty three minutes per week.

Four interventions were found to have no significant within or between group 

increases in physical activity (Reijneveld et al., 2002; Resnick et al., 2006; 

Stewart et al., 2006; White et al., 2006). All of these interventions were 

comprehensive with components including activities such as counselling, 

health education classes, newsletters and follow up phone calls. However, 

two of these studies (White et al., 2006; Stewart et al., 2006) reported 

insufficient detail of their methods and were judged to have poor quality of 

study execution (scored 3 and 2, Table 3.2). For the other two studies follow

up periods were considered to be relatively short, with measurements taken
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two to four weeks post-intervention (Reijneveld et al., 2002; Resnick et al., 

2008).

The remaining two group interventions targeting adults did not provide 

sufficient detail to determine the overall intervention effect on physical activity 

and the intervention effect size was classed as indeterminable (Kim et al., 

2004; Kolbe-Alexander et al., 2006).

Of the 12 studies, two were of poor quality and were excluded from a 

summary of the strength of evidence (Stewart et al., 2006; White et al., 2006) 

(Table 3.2). Of the 10 studies included, two had good quality of study 

execution (scored 8-9 based on assessment criteria) and eight were fair 

(scoring 5-7). Six of the ten were consistent in showing positive effects; four 

of these had greatest design suitability, with concurrent comparison groups. 

Thus, group-based interventions targeting adults were deemed to have 

sufficient evidence of effectiveness for increasing physical activity (Table 

3.4). Meta-analysis, using data from two studies only (Speck et al., 2007; 

Resnick et al., 2008), confirmed a significant intervention effect (p = 0.02) 

(Figure 3.3).

3.3.3.2 Group interventions targeting children

Four of the six interventions which targeted groups of children and 

adolescents showed no significant effects. These recruited 

overweight/obese African-American females and included group-based 

physical activity and education. Follow-up measurements were performed
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immediately post intervention (Resnicow et al., 2000; Beech et al., 2003; 

Robinson et al., 2003; and Story et al., 2003). The determination of a 

negligible effect for Robinson et al., (2003) was based on their reported 

objective accelerometer measure although a small increase in self-reported 

previous day physical activity was also noted. Study design suitability was 

greatest for three (Beech et al., 2003; Robinson et al., 2003; Story et al., 

2003) and least for one (Resnicow et al., 2000) which lacked a control group 

but compared outcomes between high and low intervention attendees. Two 

had good quality of study execution (Resnicow et al., 2000; Robinson et al., 

2003) and two were fair (Table 3.3).

The fifth intervention included in the review which targeted children was 

implemented by Olvera et al., (2010) and recruited low-income Latino 

mothers and daughters. Their group-based physical activity and education 

intervention showed positive effects for daughters and for mothers. The 

effect size calculations showed that the intervention had a medium effect on 

minutes of moderate-to-vigorous physical activity between groups for the 

daughters (r = 0.56) and a medium effect for mothers on physical activity 

rating. The sixth group intervention targeting individuals under the age of 18 

was implemented by Mendoza et al., (2009) involved a walking school bus 

programme “Two Feet Tuesdays”, with a bulletin board, walk to school 

materials and walking workshops. The interventions showed a small effect 

on physical activity. Results showed that at baseline, for the intervention 

school, fifty six students walked to school, seventy three at one month, 

seventy nine at six months and seventy five at twelve months. When
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between-group analysis was performed these results were found to be 

significantly higher than for the numbers who walked to school from the 

control group at one month (25% vs. 11%), six months (24% vs. 11%) and 

twelve months follow up (25% vs. 7%). Study design suitability was 

moderate for Olvera et al., (2010) and greatest for Mendoza et al., (2009) but 

the quality of the study execution was less than good, with several limitations 

in the reported data.

In summary, therefore, the majority of studies (four of six) showed no effect 

on levels of physical activity. The evidence, although mainly limited to 

overweight African-American populations, is sufficient to determine the 

ineffectiveness of group-based interventions targeting children and 

adolescents (Table 3.4). Meta-analysis, using data from two studies 

(Robinson et al., 2003; Olvera et al., 2010) showed significant heterogeneity 

(p < 0.003) and no significant intervention effect (Figure 3.3).

3.3.4 Community interventions to increase physical activity

Five non-randomised community interventions were identified (Jenum et al., 

2006; Brown et al., 2007; Cochrane et al., 2008; Wendel-Vos et al., 2009; 

Hoelscher et al., 2010). All of these involved a range of multiple-component 

intervention approaches suitable for individuals or groups. One intervention 

was considered to have no effect on physical activity, as no between group 

differences were found post intervention (Floelscher et al., 2010). Three of 

the studies had a small effect on levels of physical activity and one had a
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moderate effect (Wendel-Vos et al., 2009) based on reported changes in 

levels of physical activity (Briss et al., 2000) (Table 3.3).

Four studies had greatest design suitability, with concurrent comparison 

groups and one had least suitability, with no control group (Brown et al., 

2007). All had fair quality of study execution. Limitations included non- 

validated measurements, lack of detail regarding sampling and high attrition 

rates. Whilst these limitations suggest that the evidence provided is weak, 

intervention outcomes were consistent in direction, four of five showing 

increased physical activity. Therefore, community interventions were 

deemed to have sufficient evidence,for effectiveness (Table 3.4). Meta

analysis was not possible for this category of interventions as the study 

authors did not provide the data required to perform statistical analysis. The 

main flaws in the community interventions were in relation to the use of un

validated subjective self report measurement tools, lack of detail in respect of 

sampling and high attrition rates.

3.3.5 Theoretical behaviour change frameworks

Overall, of the twenty seven studies reviewed, fourteen of these were found 

to be effective with nine reporting to be underpinned by a theoretical 

framework of behaviour change (Table 3.5).

Of the four individually targeted physical activity interventions two were found 

to be effective. The most effective study based on effect size (Fahrenwald et 

al., 2004) used the Trans-theoretical Model of behaviour change to underpin
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its physical activity intervention. The second intervention that was found to 

have a small effect on levels of physical activity was not underpinned by a 

theoretical framework (Lowther et al., 2002).

Various behaviour change theories were used to underpin effective adult 

group-based interventions: the Social Ecological Model (Yancey et al., 2006), 

Self-efficacy Theory (Clarke et al., 2007), Operant Learning Theory and 

Applied Behaviour Analysis (Hovell et al., 2008), Health Promotion Model 

(Speck et al., 2007) and Patient Provider Communication Model and Social 

Cognitive Theory (Staten et al., 2004). One effective adult group-based 

intervention was found not to have used a theoretical framework of behaviour 

change to underpin its design (Keyserling et al., 2008) (Table 3.5).

Of the two group-based physical activity interventions that targeted children 

and adolescents that were found to be effective, only one used a theory of 

behaviour change to underpin its intervention design. Olvera et al., (2010) 

used the Social Cognitive Theory and described that the interplay of 

personal, behavioural and environmental factors showed positive effects. 

The second effective intervention implemented by Mendoza et al., (2009), did 

not use a theoretical framework (Table 3.5).

Finally, of the four community physical activity interventions that were found 

to be effective only two reported underpinning their interventions with 

theories of behaviour change. Cochrane et al., (2008) used the Social- 

Ecological Model and so too did Jenum et al., (2006) in addition to the Social-
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Psychological Model. The remaining two effective community interventions 

were not underpinned by a theory of behaviour change (Brown et al., 2009; 

Wendel-Vos et al., 2009).

In conclusion, the majority of physical activity interventions included in this 

systematic review that were found to be effective reported being underpinned 

by a behaviour change theory. The Trans-theoretical Model was only found 

to be reported in interventions targeting the individual whereas community- 

and group-based interventions commonly implemented Socio-Ecological and 

Social Cognitive theories. It should be noted however that it was difficult to 

map intervention components to specific behaviour change theories as 

authors provided poor descriptive details of how the theory was applied in the 

design of interventions and their components.

3.3.6 Intervention components

Evidence highlights that the physical activity interventions that were included 

in this systematic review were multi-component, forming intervention 

‘packages’. Such intervention ‘packages’ consisted of components including 

counselling, problem solving, behaviour change strategies, education, 

practical physical activity sessions and social support combined with 

professional support (Staten et al., 2004; Yancey et al., 2006; Clarke et al., 

2007; Speck et al., 2007; Novell et al., 2008; Keyserling et al., 2008).

More tangible components that were found to form effective physical activity 

interventions included incentives that were directly related to physical activity,
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such as gym membership or exercise vouchers (Lowther et al., 2002; Yancey 

et al., 2006). In addition, incentives were used by the study facilitators in the 

recruitment and retention of study participants. For example, Resnicow et 

al., (2000) offered $10 for completion of each study questionnaire. Several 

studies noted that transportation may be required by participants if the 

intervention site is beyond walking distance from home, school or place of 

work (Robinson et al., 2003; Staten et al., 2004; Novell et al., 2008). In 

addition, frequent contact from the study facilitators and/or intervention staff 

over longer periods of time, tended to be associated with greater intervention 

effectiveness; without ongoing contact, physical activity levels tended to 

decline after six months (Lowther et al., 2002; Yancey et al., 2006; Novell et 

al., 2008; Mendoza et al., 2009).

However, it should be noted that as the majority of physical activity 

interventions examined in this systematic review were termed intervention 

‘packages’ it was not possible to differentiate between the effectiveness of 

individual intervention components.

3.4 DISCUSSION

This systematic review provides evidence for the effectiveness of adult 

group-based interventions to increase physical activity in socio-economically 

disadvantaged communities, for the effectiveness of community-based 

physical activity interventions and for the ineffectiveness of interventions 

delivered to groups of children and adolescents. The evidence for 

individually targeted interventions was found to be insufficient to determine
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their overall effect. The findings also suggest that interventions are more 

likely to be effective when underpinned by a theoretical framework of 

behaviour change. Evidence also highlighted that effective intervention 

‘packages’ are likely to include counselling, practical physical activity 

sessions, education, social and professional support and incentives relevant 

to participation in physical activity or the individual’s personal circumstances. 

However, it was not possible to assess the effectiveness of individual 

intervention components as the majority of the included interventions were 

multi-component.

The findings that were highlighted for group-based interventions for adults 

from this systematic review concur with those of Ogilvie et al., (2007) who 

found that interventions to promote walking were most successful when 

delivered at the level of a household or group. The evidence that was found 

to determine that group-based interventions targeting children and 

adolescents are ineffective is based on studies of African-American females. 

However, this result does concur with a previous review, of studies across 

the socio-economic spectrum (van Sluijs et al., 2007), which found no overall 

positive effect from interventions aimed at girls or ethnic minority groups but 

concluded that school-based interventions with family or community 

involvement could increase physical activity in adolescents.

Evidence that interventions aimed at increasing levels of physical activity 

delivered to whole communities were effective concurs with findings from a 

review (Kahn et al., 2002) which identified ten community-wide studies of
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varying methodology, lasting from six weeks to six months, mainly focused 

on improving cardiovascular morbidity. However, the strength of evidence for 

effectiveness within this review is less than that found by Kahn et al., (2002). 

Of interest, a more recent review (Baker et al., 2010) which included only 

trials with a minimum follow-up of six months did not find that multi- 

component community-wide interventions are effective in increasing levels of 

physical activity and called for more well-designed studies. The importance of 

confirming if even small effects ensue from such interventions lies in the fact 

that small effects occurring in large numbers of people are likely to have a 

significant public health impact, especially if sustained over a long period of 

time (Glasgow et al., 1999; Capewell et al., 2010). The health benefits of 

physical activity are dose related (Lambert & Kolbe-Alexander, 2005). 

Compared to no physical activity, persons who are physically active at half 

the recommended level have been shown to be at a 14% lower risk of 

coronary heart disease (Sattelmair et al., 2011).

This systematic review yielded insufficient evidence to determine the effect of 

physical activity interventions targeting individuals within socio-economically 

disadvantaged communities. Kahn et al., (2002) and Ogilvie et al., (2007) 

reported that individual interventions are effective when they target and are 

tailored to the individual: they did not differentiate between socio-economic 

groups. The work of this systematic review was restricted to disadvantaged 

communities, where the effect of individual interventions may be less and 

influences of the socio-cultural environment may be greater. Multilevel 

interventions to increase physical activity should seek to remove barriers for
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individuals by considering their social, cultural, educational and economic 

situations (Yancey et al., 2006). More robust studies meeting the criteria for 

good study execution (Table 3.2) are needed to determine the effectiveness 

of physical activity interventions targeting individuals in these ‘hard-to-reach’ 

communities.

3.4.1 Theoretical frameworks of interventions

Many of the programmes that demonstrated worthwhile benefits to physical 

activity reported that a theoretical model of behaviour change underpinned 

the intervention’s conceptual framework. However, no unique recipe for 

success was identified and few studies described how intervention 

components mapped onto theoretical models. Whilst there is limited evidence 

that adherence to a specific theoretical framework is advantageous (Baker et 

al., 2011), there is adequate empirical justification for an intervention 

mapping approach in programme design, guided by the most relevant 

underpinning behavioural theory or based on a structured framework, such 

as ‘RE-AIM’ (Reach, Effectiveness, Acceptability, Implementation and 

Maintenance) (Glasgow et al., 1999).

3.4.2 Strengths and limitations

This systematic review included a range of studies using individual and 

population approaches with the aim of increasing levels of physical activity in 

socio-economically disadvantaged communities (Ogilvie et al., 2007). 

Studies that were included in this systematic review were all subject to 

rigorous quality assessment according to recognised criteria as set out by
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Briss et al., (2000). As most of the physical activity interventions that were 

included in this review involved more than one component, it was not 

possible to determine their independent contributions (Bravata et al., (2007). 

In addition, several of the interventions targeted more than one behaviour, 

despite aiming to focus on physical activity; for example, Keyserling et al. 

(2008) spent more intervention time on diet advice, limiting the potential for 

effectiveness in increasing levels of physical activity. More rigorous inclusion 

criteria could restrict a review to interventions which targeted only physical 

activity but, in practice, knowledge of the effectiveness of multi-faceted health 

promoting initiatives is relevant and important.

Most of the studies, except those based in the community, were found to 

have small sample sizes (< 150 participants) and were of relatively short 

duration (< 6 months). This could be a potential limitation of the review as 

many behavioural theories suggest that a period of greater than six months is 

required to alter physical activity behaviours and reach sustainable changes 

(Prochaska & DiClimente, 1992). However, attrition rates are likely to be 

lower with smaller sample sizes and shorter study periods, contributing to 

higher quality scores for individual and group interventions compared to 

larger, longer, community-based interventions. In addition, objective 

measurements of physical activity in comparison to subjective self-report 

measures are less easily used in community-wide studies, consequently 

lowering the quality score of community interventions and the strength of 

evidence for their effectiveness.
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The studies included in this systematic review were mainly conducted in the 

USA and many involved ethnic minority populations: most of the group-based 

physical activity interventions targeting children were conducted in 

overweight African-American girls. This may limit the applicability of findings 

for group based physical activity interventions targeting children and/or 

adolescents to other socio-economically disadvantaged communities.

In categorising the size of effects, recognised criteria were used, basing 

decisions on Cohen’s d effect size calculations where possible, comparing 

outcomes between groups or on the consideration of outcome data in relation 

to recommended levels of physical activity. The primary outcome of this 

review was to assess effects of interventions on physical activity in socio

economically disadvantaged communities but it has been acknowledged that 

other relevant outcomes, such as fitness, have not been reported which may 

have contributed to the validation of physical activity measurements.

3.4.3 Implications for practice

Caution is warranted about the transferability of evidence if potential target 

populations and contexts of proposed physical activity interventions are not 

similar to those in the source studies of this systematic review. On the other 

hand, those designing programmes in socio-economically disadvantaged 

communities should be aware of the pooled evidence of effectiveness of 

previous interventions aimed at increasing levels of physical activity.
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It was found that counselling was a common component of effective 

interventions to increase physical activity in socio-economically 

disadvantaged communities: it enabled participants to interact with others, 

share ideas, discuss goals, address barriers to physical activity and identify 

sources of support (Clarke et al., 2007). Individuals who participated in the 

physical activity interventions valued education about ways of increasing their 

individual levels of physical activity and its benefits. It appeared appropriate 

to tailor this component to the participant’s culture, age and educational 

status (Hovell et al., 2008) as well as their level of fitness and gender.

Results from this systematic review concur with Hillsdon et al., (2005), that 

those interventions that comprised of a mix of professional guidance, self- 

direction and on-going support appeared likely to be effective. Various 

incentives were found to be useful from evidence from this review, in 

particular those which removed barriers for participants, facilitating access 

and availability to opportunities for physical activity, transportation or 

childcare (Lowther et al., 2002; Yancey et al., 2006). This finding is in 

keeping with previous reports of the effectiveness of non-family based social 

support interventions (Kahn et al., 2002).

It should be noted that the majority of participants included in this review 

were female. Brownson et al., (2004) reported that they found it difficult 

when aiming to engage with men in such programmes. Therefore, by 

focusing physical activity interventions solely by gender, or age, programme 

planners may miss potential opportunities to take advantage of relationships
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and interactions between different generations and the multigenerational unit 

that exists as part of a family (Marcus et al., 2006). Findings from this review 

regarding lack of evidence of effectiveness of interventions targeting children 

and of the effectiveness of community-wide interventions to increase levels of 

physical activity in socio-economically disadvantaged communities suggest 

that programmes that are inclusive of all ages are worthwhile.

None of the individually targeted or community-wide interventions included a 

statement of adverse effects. Four group-based interventions reported 

adverse events, with only one reporting a relevant physical activity related 

injury (dance class: broken finger). There was a lack of adverse event 

reporting, however this may be as a result of the interventions being aimed to 

encourage participation in low to moderate intensity physical activity 

therefore exercise-related injuries were uncommon.

3.4.4 Implications for research

The gold standard of research to determine the effectiveness of interventions 

is the randomised controlled trial but it should be noted that such trials are 

not always best fitted for a community intervention (Briss et al., 2000). 

Nevertheless, there is a need for more robust studies that meet the criteria 

for ‘good’ study execution in order to determine the effectiveness of physical 

activity interventions in socio-economically disadvantaged groups (see Table 

3.2). Findings from this review support the view of Marcus et al. (2006) that 

the research reviewing interventions in under-served populations is sparse 

and contains methodological problems.
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Future studies should aim to report more detailed accounts on how they 

identified their sample, their inclusion criteria and methods of recruitment. 

The study sample which acts as the unit of analysis should be sizeable and 

representative of the community from which it is drawn in order to determine 

how generalisable findings would be: Ogilvie et al., (2007) use a response 

rate of 60% as a benchmark. In order to potentially minimize attrition and the 

consequent problems when aiming to evaluate interventions, researchers 

may try to improve retention by encouraging a sense of belonging among the 

intervention participants and provide participants with feedback on their 

progress on a group or individual basis (Jancey et al., 2006). To further 

improve the quality of evidence in relation to physical activity intervention 

research facilitators should aim to use objective physical activity 

measurement tools such as accelerometers or validated subjective self- 

report measures of physical activity as a method of intervention evaluation 

(Baker et al., 2011).

3.5 CONCLUSION

Findings from this systematic review highlight possible effective approaches 

to increasing levels of physical activity in those who are classified as being 

socio-economically disadvantaged. The evidence suggests that group-based 

interventions targeting adults are most effective. Bravata et al., (2007) 

reported that the best hope of narrowing health inequalities lies in 

interventions at the community or societal level. Findings from this review 

showed that interventions implemented in socio-economically disadvantaged 

communities have a small effect on physical activity levels and support the
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view that such an approach is worthwhile. Therefore, it would seem 

appropriate that the method of intervention delivery may vary, depending on 

the context of the target population, in order to maximise the interventions’ 

potential impact. Improved planning and design in combination with careful 

evaluation of future interventions is needed in order to provide evidence for 

best practice.
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Table 3.5 Intervention effect and theoretical framework of behaviour 
change.

Author Intervention effect Theoretical framework

Interventions targeting individuals

Lowther 2002

4 weeks: FA = small, EC=negligible
3 months: FA = small, EC = small

6 months: FA = small, EC = moderate
1 year: FA = small, EC = small*

No theory used

Fahrenwald 2004 Large’ Trans Theoretical Model of Change

Emmons 2005 Zero Social contextual approach

Black 2010 Negligible* Social Cognitive Theory

Group interventions targeting adults

Reijneveld 2002 Zero No theory used

Kim 2004 Indeterminable* No theory used

Staten 2004 Small Patient Provider Communication Model 
and Social Cognitive Theory

Kolbe-Alexander 2006 Indeterminable* No theory used

Stewart 2006 Zero Social Cognitive Theory

White 2006 Zero
Gollwitzer's Theory of Implementation 

Intentions and the Theory of Social 
Support

Yancey 2006 Small Socio-ecological Model

Clarke 2007 Moderate Self-efficacy Theory

Speck 2007 Pedometer values = small*
MET score per day = negligible* Health Promotion Model

Novell 2008 Moderate Operant Learning Theory and Applied 
Behaviour Analysis

Keyserling 2008 Small No theory used

Resnick 2008 Negligible* Self-Efficacy Theory

Group interventions targeting children

Resnicow 2000 Zero Social Cognitive Theory

Beech 2003 Zero Social Cognitive Theory

Robinson 2003
Accelerometer counts and MVPA = 

negligible*
Self-report previous day = small*

Social Cognitive Theory

Story 2003 Zero Social Cognitive Theory

Mendoza 2009 Small No theory used

Olvera 2010 Daughters = large*
Mothers = medium* Social Cognitive Theory

Community interventions

Jenum 2006 Small Social-psychological and ecological 
Model

Brown 2007 Small No theory used

Cochrane 2008 Small Social-ecological Model

Wendel-Vos 2009 Moderate No theory used

Hoelscher 2010 Zero Socio-ecological Model and Social 
Cognitive Theory
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Figure 3.1 Search strategies.

1. Exercise
2. Motor activity
3. Sports
4. Health
5. Leisure activities
6. Cardiovasuclar.mp.
7. Cardiorespiratory.mp.
8. Fitness.mp.
9. Recreation
10. Transportation or commute.mp.

11.1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10

12. Intervention.mp. or intervention studies
13. Initiative.mp.
14. Scheme.mp.
15. Program$.mp.
16. Campaign.mp.

17. 12 or 13 or 14 or 15 or 16

18. Disadvantaged.mp. or vulnerable populations
19. Poverty/ or socioeconomic factors / or low income.mp.
20. Minority.mp.
21. Deprived.mp.
22. Underserved.mp.
23. Minority.mp.
24. Inequality.mp.

25. 18 or 19 or 20 or 21 or 22 or 23 or 24

26. Communit$.mp.
27. County.mp.
28. Town.mp.
29. Cit$.mp.
30. District.mp.
31. Neighbourhood.mp.

32. 26 or 27 or 28 or 29 or 30 or 31

33. 11 and 17 and 25 and 32

34. Limit: Humans, English Language and 2000-current day



Figure 3.2 Flow diagrams.

IDENTIFICATION

SCREENING

ELIGIBILITY

INCLUDED

Records excluded 
n = 423*

Records screened 
n = 472

Full-text articles assessed 
for eligibility 

n = 49

Additional records identified 
through other sources

Records Identified through 
database searching 

n = 478

Full-text articles excluded, 
with reasons** 

n = 22

Studies included in qualitative synthesis 
n = 27

Records to be screened after duplicate titles removed
n = 472

* not a physical activity intervention (125); no measure of free living 
physical activity (10); participants already have a medical condition 
(110); no results or outcomes (115); review article (52); nutrition 
related article (11).

** not a physical activity intervention (2); no measure of free living 
physical activity (9); participants already have a medical condition (1); 
not a defined socioeconomically disadvantaged group (5); no results 
or outcomes (2); duplicate articles (3).
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CHAPTER 4

IDENTIFYING SOLUTIONS, TO INCREASE PHYSICAL ACTIVITY WITHIN 

SOCIO-ECONOMICALLY DISADVANTAGED COMMUNITIES: A

QUALITATIVE STUDY
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CHAPTER 4

IDENTIFYING SOLUTIONS, TO INCREASE PHYSICAL ACTIVITY WITHIN 

SOCIO-ECONOMICALLY DISADVANATGED COMMUNITIES: A

QUALITATIVE STUDY

4.1 INTRODUCTION

Physical activity is a major modifiable lifestyle factor and a determinant of 

health as previously stated in this thesis (see Chapter 1.2) (WHO, 2007). 

Therefore, increasing levels of physical activity to meet the Chief Medical 

Officers’ recommendations for all ‘healthy’ adults (see Chapter 1.3) could 

potentially facilitate a reduction in the number of individuals who are at risk 

of, or, are currently living with chronic life-threatening conditions (WHO, 

2007). Research has previously indicated that an inverse dose-response 

relationship exists between the degree to which an individual participates in 

physical activity and all-cause mortality (Lee & Skerrett, 2001). In addition, 

regular participation in physical activity has also been shown to have 

beneficial effects on emotional well-being and in the promotion of personal 

development as it provides individuals with an opportunity to enhance their 

social skills (Morris et al., 2003).

In spite of the evidence demonstrating the associated health benefits of 

physical activity, the populations of many countries, irrespective of their 

economic status, have high levels of inactivity (Baker et al., 2010). Reports
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show that the majority of adults residing in Europe lead sedentary lives (Lee 

& Skerrett, 2001; Haskell, etal., 2007).

This trend towards sedentary living is fuelling the rise in obesity and 

contributing significantly to health inequalities. However, comprehensive 

reviews of physical activity interventions have reported that researchers have 

not focused their resources on implementing interventions in specific 

subgroups of the population, such as those who are classified as being 

socio-economically disadvantaged (Hillsdon et al., 2005; Marcus et al., 

2006).

Given the evidence showing that physical activity can have an impact on 

many detrimental health risks and the evidence of current undesirably high 

levels of physical inactivity it is essential that interventions are developed and 

implemented with the aim of increasing physical activity and facilitating the 

maintenance of active lifestyles (Marcus et al., 2006). Results from a 

systematic review of physical activity interventions in socio-economically 

disadvantaged communities showed that group based adult interventions 

were considered to be the most effective and that community-wide 

interventions showed evidence for a small beneficial effect on physical 

activity levels (Cleland et al., 2012). In addition, findings highlighted that 

there was insufficient evidence to make a recommendation for the 

effectiveness of physical activity interventions at the level of the individual 

and that group based interventions targeting children and adolescents in 

socio-economically disadvantaged communities were deemed to be
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ineffective (Cleland et al., 2012). In support of these findings another review 

showed that interventions that were implemented to promote walking and 

were delivered at the level of a household or to a group were successful 

(Ogilvie et al., 2007).

Sarkin et al., (1998) reported that the components involved in effective 

recruitment and engagement strategies for successful health promotion 

initiatives are not well understood and there is a need for qualitative research 

in this area (Sarkin et al., 1998). A recent report which was published in this 

field of research also emphasized the need to improve understanding about 

the relationships between individuals and their communities and the 

interaction they have both directly and indirectly with their social capital, 

statutory and non-statutory agencies, and the environment in order to design 

effective interventions which facilitate an increase in levels of physical activity 

and in turn instigate a reduction in sedentary living (Leischow et al., 2008).

4.1.1 Objective

The primary purpose of this qualitative semi-structured interview study was to 

initiate the exploratory phase of the development of physical activity 

interventions for implementation in socio-economically disadvantaged 

communities, targeting various subgroups of the population. The objectives 

of the study were to explore community leaders’ experiences of physical 

activity interventions in the socio-economically disadvantaged community 

and based on these experiences, to identify components associated with 

successful physical activity interventions and key components of the design
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and implementation of future interventions to promote physical activity in the 

context of the study setting (a socio-economically disadvantaged 

community).

4.2 METHODOLOGY

Due to the complexity of the issues that were to be discussed with the 

interviewees as part of this qualitative research study, it was decided by the 

research team that semi-structured interviews were the most appropriate 

approach for the study design. Semi-structured interviews were chosen 

rather than a survey, as it was thought that they would provide the in-depth 

and rich detailed qualitative account that was required from this study. Semi- 

structured interviews were chosen rather than focus groups as it was felt that 

during the interviews direct questions could be asked in order to determine 

experiences and emphasis on the relevant issues. In addition, during the 

interviews there would be an opportunity for the researcher to ask the 

interviewees for their personal opinion on important topics and to prioritise 

their beliefs. This would not have been possible if focus groups were 

performed, as, they are not always an appropriate method to decipher 

opinions if these differ within the group. In addition, as the proposed 

questions related to schemes and experiences in the whole community, if 

focus groups were performed, individuals may not be honest as they may not 

want to offend anyone in the group; in turn, holding back potentially valuable 

information.
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From the outset of this qualitative research a hypothesis was not established 

but rather it was hoped that a perceptive insight into the opinions and 

experiences of the community leaders in relation to physical activity and 

physical activity schemes implemented within the context of the study setting 

(socio-economically disadvantaged communities) would be gained.

4.2.1 Qualitative study setting

The study was conducted in the Connswater area of East Belfast. 

Community leaders were sampled from both statutory and voluntary 

organisations which are based in and primarily serve the Connswater area of 

inner East Belfast. This area has been categorised as being socio

economically disadvantaged as the wards that make up this area are ranked 

within the lowest quintile of the Northern Ireland Multiple Deprivation 

Measure (NISRA, 2010). The overall Northern Ireland Multiple Deprivation 

Measure was constructed by combining seven domain scores which were 

weighted as follows: income (25%), employment (25%), health deprivation 

and disability (15%), education, skills and training (15%), proximity to 

services (10%), crime and disorder (5%) and living environment (5%). Lower 

ranking scores represent greater levels of deprivation: scores for ward areas 

range from 1 to 582, 1 being the most deprived. Interviewees were sampled 

from those working in the following wards in the Connswater area of inner 

East Belfast: Ballymacarett (MDM score, 18); The Mount (MDM score, 25); 

Woodstock (MDM score, 39); and Island (MDM score, 92).
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4.2.2 Participant selection

It was decided that as the aim of the qualitative study was to obtain an in- 

depth knowledge and awareness of physical activity participation and 

physical activity interventions that were delivered across the socio

economically disadvantaged community; the most appropriate sample would 

be those who work and volunteer in the community as opposed to the 

residents. In addition, as it was essential that a range of views and 

experiences were elicited, key individuals would be interviewed from both the 

government and community sectors.

Initially three individuals were purposively sampled for this qualitative study 

from the Connswater area to include leaders from a range of statutory and 

voluntary organisations. Individuals were recognised as ‘leaders’ in the 

community as they were identified as having an awareness of the local area, 

knowledge of public health schemes and expertise in dealing with the 

residents and their needs.

The first three interviewees were asked to provide names of other leaders in 

the community in order to establish a list of potential interviewees from the 

various organisations and a snowball sampling technique was implemented. 

Interviewees were personally invited via telephone or email to participate in 

the study by partaking in a semi-structured interview. Individuals who agreed 

were interviewed in a location that was convenient to them (all were 

interviewed in their place of work). Each semi-structured interview lasted 

approximately one hour.
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4.2.3 Interview schedule

Two researchers were present at each interview (Claire Cleland and Dr Ruth 

Hunter). Interviewees were provided with a study information sheet (Figure 

4.1) and provided written consent to participate in the qualitative semi- 

structured interview study (Figure 4.2). With the participants’ verbal and 

written consent their interview was audio recorded and later transcribed 

verbatim. Interviews were either transcribed by Claire Cleland, Dr Ruth 

Hunter or by a private transcription company. Each interview was 

anonymised by the implementation of a number coding system subsequent 

to transcription by either Claire Cleland or Dr Ruth Hunter who were present 

at each interview. This anonymizsation process was performed in line with 

ethical approval.

A flexible semi-structured interview schedule (Figure 4.3) was drafted by 

applying knowledge from scientific literature reviews, consulting with the 

academic team collaborating on the Physical Activity and the Regeneration of 

Connswater (PARC) study and, additionally, by seeking guidance from the 

stakeholders involved in the PARC Health Improvement working group (see 

Chapter 2.3.1.1). The interview schedule for this study was followed to 

ensure all issues and standardised questions were covered during each 

interview. The semi-structured nature of the interviews enabled the 

researcher (Claire Cleland) to probe interviewees to elicit further information 

regarding any relevant points they may have mentioned but failed to 

elaborate upon. One researcher (Claire Cleland) questioned each 

interviewee whilst the second (Dr Ruth Hunter) made written field notes,
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recording only non-verbal observations the interviewee may have displayed 

for the duration of the interview. The iterative process that was followed in 

terms of the interview schedule allowed the research questions to be refined 

in order to explore in more detail issues arising in earlier interviews and to 

draw on each interviewee’s field of expertise.

4.2.4 Data collection

The interviewees’ data were collected between March and October 2010. 

Interview questions that were posed during the semi-structured study 

explored (1) perceptions of the benefits and importance of physical activity 

and in addition physical activity schemes; (2) details of current or past 

physical activity schemes that have been implemented in the socio

economically disadvantaged communities including those which they 

considered to be un/successful; (3) perceived potential barriers and the role 

of facilitators in physical activity participation and the promotion of past and 

potential future initiatives; and finally, (4) the identification of physical activity 

needs groups within the socio-economically disadvantaged community (those 

individuals who are perceived to require the implementation of or 

participation in future physical activity initiatives) (Figure 4.3). In addition, 

interviewees were asked questions that specifically related to the remit of 

their organisation in the socio-economically disadvantaged community and 

their personal role within the Connswater area of East Belfast.
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4.2.5 Data analysis

The data transcripts obtained from the semi-structured interviews were 

analysed thematically, in order to identify themes which could potentially be 

reported as patterns as they transpired throughout the data (Hayes, 2000; 

Braun & Clarke, 2006). Thematic analysis was applied to this research study 

as it is considered to be a flexible research tool which can be implemented to 

identify, compare, contrast and generate rich detailed accounts of interviews 

such as those performed during this study (Taylor & Ussher, 2001; Braun & 

Clarke, 2006).

Claire Cleland and Prof Margaret Cupples read each of the interview 

transcripts independently, to familiarise themselves with the data and identify 

initial codes which they collated into potential research themes. A third 

researcher (Dr David Scott) subsequently met with Claire Cleland and Prof 

Margaret Cupples to discuss the appropriateness of the identified codes and 

generate themes. The researchers began by collectively discussing the 

initial interview codes and refining the data which had been collected in 

relation to each code. They then discussed emerging themes and formed a 

thematic ‘map’ of the interview analysis. Ongoing analysis was continued by 

the researchers in order to refine each theme, ensuring clear definition and 

theme names. Finally, following the structured six step thematic analysis 

approach as shown in Table 4.1 (Braun & Clarke, 2006), under each 

thematic heading a selection of quotes was chosen to produce a report of the 

interview analysis that addressed the objectives of this research study. In 

order to corroborate the qualitative findings from the semi-structured
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interviews a meeting was arranged with a twelfth participant, with the 

intention of confirming and verifying the evidence from the thematic analysis. 

During this meeting the interviewee was asked general questions to 

familiarise them self with the research aims and objectives, and they were 

then provided with a summary of the study findings in order to determine if 

they dis/agreed.

It should be noted that each quotation presented within the text has been 

given an anonymous code to protect the interviewee’s identity (interview 

number e g. IN 1) as previously reported in Chapter 4.2.3. In addition, an 

indication in the text is given as to whether the interviewee was from a 

voluntary (V) or statutory (S) organisation.

4.3 RESULTS

Twelve participants who were considered to be ‘leaders’ in the community 

were invited to participate in the qualitative study with a 100% response rate 

as all twelve consented to take part (Table 4.2). Overall eight males and four 

females, aged (year categories): 25-34 (n = 2); 35-44 (n = 4); 45-54 (n = 4); 

and 55-64 (n = 2) participated in this study. Six participants were from 

statutory bodies (gender: 4 males and 2 females; age (year categories): 35- 

44 (n = 3); 45-54 (n = 2); and 55-64 (n = 1)) and six were from non-statutory 

organisations (gender: 4 males and 2 females; age (year categories): 25-34 

(n = 2); 35-44 (n = 1); 45-54 (n = 2); and 55-64 (n = 1)).
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Evidence from the semi-structured interviews highlighted various reasons for 

the low uptake levels of physical activity and the barriers and facilitators to 

physical activity schemes in the socio-economically disadvantaged 

communities. In addition, interviewees have suggested many ways in which 

to improve the design and implementation of future physical activity initiatives 

in socio-economically disadvantaged communities.

From the interview data and subsequently the thematic analysis, four main 

themes have emerged in relation to: 1) Awareness of schemes; 2) 

Successful intervention components; 3) Barriers for future initiatives; and 4) 

Target groups.

4.3.1 Theme 1 Awareness of schemes

The responses of interviewees highlighted their overall lack of awareness of 

physical activity interventions which had been or were being carried out in the 

Connswater area of inner East Belfast. This apparent lack of interest in 

schemes to promote a change in health behaviour such as the promotion of 

physical activity was evident in responses from participants both from 

voluntary organisations and statutory bodies.

“I probably couldn’t put a number, put a number on how many are currently 

running at the moment but they seem to run on quite an ad hoc basis 

throughout the year” (IN 1, V)
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7 don’t actually (know of any schemes) em and that’s not to suggest that 

there isn’t any but I don’t know of any” (Schemes) (IN 4, V)

“I don’t know of anybody who organises that and that doesn’t mean to say 

that it’s not happening I just don’t know about them” (Schemes) (IN 4, V)

‘‘There are schemes happening, but they’re not in east Belfast that Tm aware 

of and that’s the sad thing” (IN 5, S)

However, findings showed that it was evident that the natures of schemes 

that the interviewees were aware of, which have been implemented in the 

east of Belfast have varied between the statutory and voluntary sectors. 

Interviewees who were considered to be ‘leaders’ in voluntary organisations 

had some depth of awareness of these and reported that these schemes did 

not solely focus on physical activity, although physical activity was an indirect 

outcome of their holistic health programmes. Overall, schemes implemented 

by the voluntary sector did not appear to target specific people groups and it 

became apparent from the interviews that the leaders were only aware of 

behavioural change schemes that they were directly involved in or that their 

organisation was implementing in the community.

"More general holistic health and well being programmes but would probably 

have an element of physical activity in them” (IN1, V)
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7 don’t think we have implemented any physical activity schemes at all 

through this centre, they do sort of eh various things like the odd cycling 

thing....there’s been quite a few tai chi exercise that have taken place over 

the past few years, there’s been the odd walk in the summer but it’s not been 

eh but it’s not organised in a programme, it’s usually in response to 

something” (IN 4, V)

In comparison to the voluntary sector, which implemented schemes to 

involve everyone in a specific area, statutory agencies appeared to target 

specific people groups e g. those with high blood pressure, and focus their 

behavioural change initiatives directly on increasing levels of physical activity 

and the promotion of physical activity uptake.

“Health Wise Scheme....so I think that our scheme is very good” (GP referral 

scheme to the gym) (IN 5, S)

“Walking for Health programme, basically what we have done in Northern 

Ireland over the last ten years is we set up a training programme” (IN 8, S)

In addition, in terms of overall awareness, interviewees from both the 

voluntary and statutory organisations reported little evidence of linkage or 

shared communication between or within statutory and voluntary 

organisations. Interviewees felt that there was no direct line of 

communication between the statutory and voluntary organisations. Those in
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the voluntary groups felt ‘out of the loop’ and ‘out of touch’ with the statutory 

agencies and their work.

Between:

“You’ve had this gap between eh, eh the statutory and the non-statutory 

sector would say this is what we do and this is what we are going to deliver 

and a lot of time there is not a huge amount of consultation with or 

community involvement in terms of what they are delivering” (IN 2, V)

Within:

“Part of the problem is that it’s not a very joined up approach” (IN 2, V)

“So I mean structured processes within the east, I don’t see them” (IN 5, S)

“Groups that have been set up tend to be set up in their own areas and they 

become very insular in their way” (IN 5, S)

Interviewees also felt that within voluntary organisations there is a lack of 

shared communication or linkage between groups. A common theme 

emerged from the interviews in relation to the fact that various voluntary 

groups within the socio-economically disadvantaged community do not work 

together in a cohesive manner in order to succeed to reach their targets, but 

often work in an opposing manner hindering the success of other community 

groups, in an attempt to meet their own organisational objectives.
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“You have each competing for a pool of money and they’ve all got their own 

programmes and eh and they eh sort of guard them jealously, there’s very 

little in terms of joined up thinking, which eh, eh or strategic thinking in terms 

of health I suppose really from the community side of things” (IN 2, V)

4.3.2 Theme 2 Successful intervention components

(i) Community engagement

In response to questions that were posed in relation to physical activity 

interventions in socio-economically disadvantaged communities; interviewees 

were asked what factors they perceived were related to the successful 

delivery of previous physical activity interventions. Interviewees’ comments 

indicated that they felt that schemes were successful when the community 

were involved from the outset, as early on as the initial stages of planning. 

Evidence highlighted that interviewees were of the opinion that if the scheme 

had the support of the community and if the community was involved from 

the beginning this would help to sustain the initiative in the long term. It 

appeared that behavioural change interventions which were deemed to have 

been successful in the past in socio-economically disadvantaged 

communities have endeavoured to engage with participants prior to and for 

the duration of the scheme, employing a community participatory approach.

“Whenever you’ve had the community in at first” (IN 8, S)

“It’s getting the right people involved and eh targeting the right people” (IN 2, 

V)
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"All different types of stakeholders identifying basically what our agenda 

would be, what our needs would be but also then going to the actual 

community and saying okay, giving them options” (IN 8, S)

“A community organisation is good and is representative of their community 

and eh respected by their community and is well established and he has very 

close links into the community they will know what the community want” (IN 

2, V)

(ii) Defined ownership

It was felt by the interviewees that if the community where the intervention is 

to be implemented have a sense of ownership for the scheme and/or the new 

facility then the programme will not only be more successful in the short term 

but it is more likely to be sustained in the longer term as there will be a sense 

of ownership and the community will feel like they have a responsibility to 

make the scheme a success.

"Without the community, the community support and buy in to anything is not 

going to work” (IN 2, V)

“Ownership is going to be crucial, it is only through that, that people will 

actually develop a sense of value” (IN 9, SJ
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(Hi) Tailored interventions

Interventions which interviewees felt have also proved to be successful in the 

past have been clearly tailored to the needs of the participants or the 

community, both in respect of the content and delivery of interventions. An 

example of a tailored intervention that was found to be successful that was 

delivered in the community by local leaders was a midnight soccer league. 

Organisers wanted to target teenage males in the Connswater area of inner 

East Belfast. They took into consideration the popularity of soccer in the 

area and in particular its popularity for adolescent males. Therefore, 

organisers knew the way to attract participants into the scheme was by 

having a soccer focused intervention as it is the most popular sport in the 

area. It was also recognised that adolescent males have a lack of 

opportunities for participation in physical activity during the evenings and 

weekends. For that reason and taking all factors of the potential participants 

and the context of the community into consideration, the intervention was 

delivered on a Friday night and provided boys with a safe and sociable 

environment in which to carry out physical activity.

“Schemes that have taken account of the views and the opinions of people, 

of people the project want to engage with” (IN 1, V)

“See the process as a journey em I think will be successful. . .of any initiative 

in the past that have been successful have done that and taken into account 

were people are at and then have developed a programme accordingly” (IN 

1, V)
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“Just be in mindful all the range of people who could potentially benefit” (IN 1, 

V)

“So there’s something about making it local rather than making it east Belfast 

or Belfast wide” (IN 4, V)

(iv) Volunteer support

Interviewees felt that behaviour change schemes which have been 

successful in the past or those which are considered to be successful at 

present in socio-economically disadvantaged communities, have fostered 

volunteer support, particularly from members of the local community. The 

inter-dependence of volunteering and funding in a socio-economically 

disadvantaged community was recognised by interviewees. In addition, they 

also noted the value of encouraging volunteers from the community from the 

outset of a scheme, so that they remain involved throughout the duration and 

potentially in the longer term.

“Making use of volunteers and their time I think its key to any of these em 

initiatives” (IN 1, V)

“Making use of local people as your resource and making sure they are 

bought in and that they are alongside you as well as people can get carried 

away with funding although I know that’s the bread and butter of all activities” 

(IN 1, V)
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7 think when volunteers are looked after, I think that is important” (IN 3, V)

(v) Secure funding

During the study many interviewees identified having a secured source of 

funding for the duration of the scheme as a vital component of successful 

initiatives.

“Long term funding” (IN 3, V)

“Money, it’s as simple as that, you can build anything, you can make 

anything, you can run anything if you have the money" (IN 5, V)

(vi) Exit strategy

Interviewees also iterated the need for scheme facilitators to have a defined 

time-line and the need for an ‘exit strategy’ to be put in place. An explicit 

statement of this appeared to enable participants to make more constructive 

plans for the continuation of the new activity they are participating in or so 

they can attend an alternative club/group when the scheme terminated. The 

ability to set the current physical activity scheme in an ongoing context 

appeared to enhance its value.

“I suppose the most successful schemes are the ones that know when it 

starts and know when it’s finished” (IN 3, V)
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‘‘If you know you’ve got a year programme at least and there’s some sort of 

alternative programme to follow on from, developing process then it’ll be 

successful” (IN 4, V)

“An exit route” (IN 9, S)

(vii) Strategic planning

In a sense of recognition of the interviewees’ lack of overall awareness of 

schemes which were ongoing within the area with the aim of increasing 

levels of physical activity, participants recognised that in order to make 

interventions a success in the community there was a need for better linkage 

between the statutory and voluntary organisations. They put forward the 

suggestion that there should be strategic planning by a multi-intersectoral 

team put in place in order to translate knowledge from a range of varied 

sources into the design and implementation of physical activity schemes in 

the future.

“Working together as multidisciplinary teams, everybody coming together 

underneath one roof’ (IN 8, S)

“Clearly defined parameters with regard to who should be targeting who

and......having clearly defined links, which very much reduced duplications”

(IN 9, S)
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4.3.3 Theme 3 Barriers for future initiatives

(i) Apathy

In considering barriers to the implementation of initiatives to promote physical 

activity, apathy within the community groups and within the socio

economically disadvantaged community as a whole was identified as a 

potential problem which needs to be recognised when designing future 

physical activity initiatives. Interviewees considered that many community 

groups within the socio-economically disadvantaged community are 

frequently offered a range of schemes that they could potentially implement, 

but these are hypothetical suggestions rather than confirmed initiatives. The 

frequency with which these schemes are presented to the community groups 

has led to a consequent loss of novelty and community interest in them. This 

was thought to be particularly true in the locality of a political or sectarian 

interface, where communities are more likely to be involved in discussions 

regarding potential initiatives with funding from statutory bodies to reduce 

local community tension. Interviewees also reported that apathy may pose 

problems for scheme facilitators in terms of interacting with and recruiting 

individuals; they felt that individuals who resided in more socio-economically 

disadvantaged areas suffered more from apathy, which was a barrier for the 

implementation of future initiatives. This sense of apathy within the socio

economically disadvantaged communities was reported to be attributed to a 

loss of self-esteem in these communities.

“Apathy in the community and the community organisation” (IN 1, V)
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‘‘Bombarded with potential programmes.. ..overworked or jaded or maybe a 

wee bit burnt out” (IN 1, V)

“I think there is a lot of low self-esteem, personal development is much 

needed” (IN 4, V)

“Over saturation problem, where there is a degree of apathy quite quickly” (IN 

9, S)

ii) Lack of facilities

Interviewees reported that a barrier to future interventions may be in relation 

to the fact that many of the organisations based in the socio-economically 

disadvantaged area find it difficult to access resources or services which 

would be required to put the proposed physical activity interventions into 

practice. Such resources that were reported to be lacking for the 

implementation of future interventions include sports equipment, for example, 

footballs, badminton nets, bicycles, racquets that could be used for physical 

activity. A lack of such resources could hinder participation and in turn have 

a negative impact on the potential success of a scheme especially when 

attempting to interact with children or adolescents. In addition to the lack of 

access to, or availability of, sports equipment, interviewees reported that the 

provision of practical facilities were necessary in socio-economically 

disadvantaged communities. For example interviewees were of the opinion 

that a child minding service was lacking in the area, which could potentially 

cause a problem for mothers and/or parents in general, as they may not be
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able to attend physical activity classes or participate in physical activity if they 

cannot access a child minding service.

“There’s a big issue around access to services and eh access, you know 

particularly around physical activity” (IN 2, V)

“Obviously like if you want something that is going to be sustained and 

continued on, having a resource base in place obviously helps” (IN 9, S)

iii) Information dissemination

It was the general consensus among the interviewees that there is a process 

of training that community leaders need to go through before physical activity 

interventions can be implemented within their organisation or the community 

they are in contact with. The interviewees felt that in general there is an 

overall lack of knowledge, both by the community residents and themselves 

as leaders who work in the community, of the benefits of physical activity in 

terms of health.

“You’re going to have to have some kind of local campaign linking in with like 

a regional based campaign identifying the benefits of physical activity but 

you’re also going to have to have somebody within the area being able to 

offer the opportunities with regards to the training and everything else, that 

somebody is there skill-based to be able to provide the opportunities” (IN 8, 

S)
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7 think there’s steps before we start promoting physical activity to people 

there’s some sort of step we need to take to get into people’s mind the 

importance of PA and how easy PA can be” (IN 4, V)

The interviewees’ comments from this study indicated that they considered 

that it is also essential to ensure the objectives of a physical activity 

intervention are communicated clearly and comprehensively to the target 

group of individuals or the community. However, the interviewees’ responses 

suggested a lack of appreciation of personal difficulties that people within the 

socio-economically disadvantaged community may have in participating in 

physical activity initiatives. Whilst they stated that they would disseminate 

information repeatedly about interventions to promote physical activity within 

the community, none of their comments showed that they recognised 

people’s personal barriers to engaging in physical activity.

“Promotion of it (physical activity) is essential ‘cause you’re going to start off 

telling people first, then you’re going to remind them, then you’re going to re

remind them, then you’re going to encourage new people and then you’re 

going to remind them” (IN 5, S)

4.3.4 Theme 4 Identifying target groups

Several of the interviewees felt that physical activity schemes should solely 

target all those residing in the most socio-economically disadvantaged areas; 

as they recognised the existence of unhealthy lifestyles and various health 

problems.
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“Socio-economically deprived neighbourhoods in the inner east...very poor 

general health...poor diet...poor physical health poor mental health so I’m 

thinking of some of the most deprived electoral wards..." (IN 1, V)

“No respect of age either you know - that’s kids up to people who retire. ..but I 

suppose I’m thinking of particularly of families with kids in those areas” (IN 1, 

V)

“I don’t necessarily agree with them, you know with breaking it down into 

individual groups. I think it needs to be more geographical” (IN 2, V)

In contrast, several interviewees felt that future physical activity interventions 

do not need to target by area but rather it would be more effective to target 

specific physical activity needs groups. Within socio-economically 

disadvantaged communities such people groups that were suggested for 

physical activity intervention were children, those who are overweight or 

obese, those with existing medical conditions and those with mental health 

problems.

“I do get fed up hearing about the most deprived wards because you do get a

lot of people living in the in between wards who..... these messages are for

everybody...I would do people groups rather than the wards” (IN 3, V)

“I think that people with an existing medical condition or mental health 

(issues)” (IN 4, V)
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“I think that the overweight obese thing I think there’s a mental health issue 

probably comes in there too for people who are overweight and in that it’s 

hard to get them motivated....they think they have gone too far and they will 

never lose weight anyway and creating some mental health problems for 

themselves” (IN 4, V)

“Looking at our young people first then we’re going to prevent the problem 

(obesity) happening in the future so the young people and children” (IN 8, S)

“Personally from a priority point of view in order to enthuse the next 

generation I think very much targeting the young” (IN 9, S)

4.4 DISCUSSION

This qualitative research study has provided an insight into the experiences 

of community leaders in relation to physical activity interventions in the 

context of a socio-economically disadvantaged area. The findings indicate 

that better linkage is required between and within organisations in order to 

form a strategic plan that engages with members of the community and 

tailors physical activity interventions to their specific needs within the context 

of their community.

Thematic qualitative analysis established that the interviewees did not have 

an extensive knowledge of schemes which have been implemented or were 

currently being undertaken by organisations in the socio-economically 

disadvantaged area, apart from those schemes with which they were
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involved directly. Whilst the results of the current qualitative work reflected 

the experiences of community leaders, this finding is in keeping with that of 

Burgoyne et al., (2008) who reported that neighbourhood awareness of 

locally based physical activity opportunities was low with local residents 

feeling that there was an overall lack of information about physical activity 

schemes. Another previous community based qualitative study, among 

women aged 16-24 years, also found a lack of awareness of information 

detailing physical activity classes for their specific age groups (Finch & White, 

1998). The current findings of a lack of awareness within the leadership of 

community organisations may be a reason why such previous work has 

found ineffective promotion of interventions and the community’s lack of 

awareness of interventions.

In addition, the voluntary sector reported to focus more on holistic health 

programmes with physical activity only resulting as an indirect by-product of 

the initiative. Individuals employed by statutory bodies or other voluntary 

organisations lacked an awareness that such initiatives had relevance to the 

promotion of physical activity within the community.

Although individuals employed in the statutory sector reported that they were 

implementing schemes with the objective of increasing physical activity, 

interviewees employed by voluntary agencies denied knowledge of these 

schemes. The interview analysis suggested that this could be as a result of 

poor communication between and within the statutory and voluntary 

organisations. Additionally, previously published reports have highlighted
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that it could potentially be associated with the limited availability of 

promotional materials and/or advertising schemes within the area (Burgoyne 

et al., 2008). Research has shown that people perceived that information 

about physical activity promoting initiatives was poorly advertised and 

disseminated (Burgoyne et al., 2008).

In terms of the components that were deemed to be essential for the success 

of interventions and to be included in the design of future schemes, the 

interviews raised several issues of which those implementing interventions 

need to be mindful. The components that were thought to be relevant to the 

success of a physical activity scheme included engagement with the potential 

participants/community from the outset, in order to ensure that the scheme 

was tailored to the participants’ and/or community’s needs and the context of 

the intervention site. This intervention approach is supported by Burgoyne et 

al., (2008) who report that in order for health promotion to be effective and 

have an impact, it is essential that those implementing the intervention have 

an understanding of the population which is being targeted. Finch & White 

(1998) also found from their qualitative study (women aged 16 to 24) that the 

provision and promotion of activities should be tailored to the target group in 

order to attract participants and in turn help to increase their levels of 

physical activity. Therefore, evidence from the current study and previous 

literature are in agreement that approaches to increase physical activity 

should engage with target participants during the intervention’s 

developmental process, in order to attain an understanding of the individuals
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and their needs and to target and tailor the intervention to their requirements 

and the context of the community.

Findings from the current study also showed that the interviewees felt that 

scheme organisers need to foster volunteer support, secure a source of 

funding and put in place an exit strategy from the outset. These views are in 

keeping with the findings of a review of whole community intervention 

approaches to physical activity promotion which concluded that in order to 

develop and implement a new physical activity intervention it was necessary 

to find and secure a source of funding (Mummery & Brown, 2009).

If those designing physical activity schemes for implementation in 

disadvantaged communities are mindful of previously successful intervention 

components, they may potentially overcome several barriers that could 

hinder the implementation and success of their scheme. By applying a 

community participatory approach from the outset, members of the 

community will have a sense of ownership towards the physical activity 

scheme and study facilitators should aim to work as part of a multidisciplinary 

team in order to plan the physical activity intervention strategically.

Previous reports have highlighted that if researchers in the field of public 

health and physical activity can identify those specific “people groups” within 

the community that have the poorest health and lowest levels of physical 

activity then interventions can be specifically targeted at those who have the 

greatest need (Ellis et al., 2007). With that in mind, the interviewees were
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asked which subgroups of the socio-economically disadvantaged community 

they felt were most in need of intervention in terms of their physical activity 

levels and health. The results from this exercise showed that there were two 

schools of thought on this issue. The first was that future physical activity 

schemes should be implemented with the objective of targeting all those 

residing in the most socio-economically disadvantaged areas. In contrast, 

several interviewees felt that physical activity interventions should target 

specific people groups within the community, for example children, those who 

were said to be overweight or obese, those with existing medical conditions, 

and those with mental health problems. Interviewees perceived that these 

individuals had greatest need of and potential to benefit from support in 

engaging in physical activity.

Although, in order to accurately identify which specific people groups should 

be targeted when implementing physical activity initiatives, it is vital to take 

into account the opinions of those individuals who work in the deprived 

communities, but, as with previous initiatives, to analyse quantitative data 

(see Chapter 5). Specific physical activity needs groups can be identified by 

reviewing previous literature or by performing quantitative statistical analysis 

on demographic and physical activity data acquired from a sample population 

(see Chapter 5).

4.4.1 Strengths and limitations

A main strength of this qualitative study is the detailed database of the 

interviewees’ thoughts and experiences in relation to physical activity
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interventions. This database provided detailed accounts which reflect the 

study objectives and enable the main research question to be answered. It 

was determined by three independent researchers that data saturation was 

reached after eleven interview participants, by which stage no new themes 

had emerged from subsequent interviews. An additional strength of the 

study was the fact that the findings from the thematic analysis (eleven 

interviewees) were confirmed upon presentation to an additional independent 

community leader (interviewee 12, S).

Limitations of the current study include the fact that quantitative predictions 

cannot be made for the outcomes of potential future interventions and the 

recommendations made for practice may not be directly transferable to other 

settings.

4.5 CONCLUSION

The current qualitative study has initiated the exploratory phase of the 

development of physical activity interventions for a socio-economically 

disadvantaged community. The interviews with community leaders suggest 

that better linkage and communication is needed between organisations 

concerned with promoting physical activity in socio-economically 

disadvantaged areas. Their reports suggest that successful physical activity 

interventions need to involve the local community and be tailored to their 

expressed wishes, planned strategically, with a specific timeline and funded 

fully. Those who plan physical activity interventions should be aware of 

barriers such as apathy, poor access to services and poor communication,
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both within the community and between different organisations, and devise 

plans for overcoming these. There is some evidence of a bifurcation 

between those who think it best to concentrate effort on the socio

economically disadvantaged community as a whole, and those who think that 

effort needs to be targeted at specific sub-groups in the population such as 

children or people with mental health problems. Decisions regarding the 

focus of future initiatives to promote physical activity need to be informed by 

sound data regarding the health status and lifestyle behaviours of subgroups 

within the population.

4.6 IMPLICATIONS

Evidence from this study provides implications for those designing physical 

activity interventions to be implemented in socio-economically disadvantaged 

communities. There is evidence to show that better linkage is needed 

between community organisations, both between and within the voluntary 

and statutory sectors. Therefore, it is essential that groups make it a priority 

to integrate their work with that of other groups in the surrounding area and of 

individuals residing in the community. In order for physical activity 

interventions to be successful a strategic intervention plan needs to be put in 

place from the outset. Groups should work together within their social 

network to ensure duplication of interventions does not occur and as a 

collective of organisations it may then be possible to obtain access to a range 

of services which would not be available to smaller scale ventures. In 

addition, as a collective they may also be in a position to submit proposals for 

greater levels of funding.
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Physical activity intervention design should be tailored to the needs of the 

target population and context of the community in which the intervention is 

set, which is only possible by engaging with the community in a participatory 

approach from the outset. By doing so, the community will acquire a sense 

of ownership for the project which could potentially overcome many barriers 

in terms of its set up, participant recruitment and participation in the 

intervention. If engagement with the community is successful and residents 

possess a sense of ownership for the physical activity scheme it may then be 

possible for study facilitators to develop a volunteer support system in the 

community to provide assistance in the delivery and maintenance of the 

intervention both in the short term for the duration of the intervention and 

additionally in the longer term providing participants with an ongoing scheme 

post intervention. Finally, in terms of awareness of physical activity schemes 

in socio-economically disadvantaged communities it is essential that the 

intervention is advertised and promoted by appropriate means tailored to the 

target audience and the context of the intervention site.
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Table 4.1 Six steps thematic analysis approach (Braun & Clarke, 2006).

Step Phase Process
1 Familiarising 

yourself with the 
data

Transcribing data, reading and re-reading the 
data, noting down initial ideas.

2 Generating initial
codes

Coding interesting features of the data in a 
systematic fashion across the entire data set, 
collating data relevant to each code.

3 Searching for
themes

Collating codes into potential themes, 
gathering all data relevant to each theme.

4 Reviewing themes Checking if the themes work in relation to the 
coded extracts and the entire data set, 
generating a thematic ‘map’ of the analysis.

5 Defining and naming 
themes

Ongoing analysis to refine the specifics of 
each theme, and the overall story the 
analysis tells, generating clear definitions 
and theme names.

6 Producing a report Selection of extract examples, final analysis 
of extracts, relating back to the research 
question and literature, producing report of 
the analysis.
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Table 4.2 Demographic characteristics of interviewees.

Interviewee Organisation Gender Age
1 Voluntary* Male 25-34
2 Voluntary Male 45-54
3 Voluntary Female 35-44
4 Voluntary Male 45-54
5 Statutory** Male 45-54
6 Voluntary Female 55-64
7 Statutory Male 45-54
8 Statutory Female 35-44
9 Statutory Male 35-44
10 Statutory Female 35-44
11 Voluntary Male 25-34
12 Statutory Male 55-65

‘Voluntary organisations: Community partnerships, Social partnerships, 
Charities and Business.
“Statutory organisations: Council, Healthcare Trust, Education Board, 
Pubic Health Agency, Police Service and Government.
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Figure 4.1 Participant information sheet.

Public Healtl
The Centre of Excellence f

Northern Ireland

Connswater Community Greenway Research Study

Community Engagement Focus Group 
Participant Information Sheet

Title of Investigation
Physical Activity and the Rejuvenation of Connswater (the PARC Study)

Introduction:
You are invited to take part in a research study of the effects of the 
Connswater Community Greenway regeneration project on physical activity 
levels of people living in the Connswater area. This study is being conducted 
by researchers from Queen’s University Belfast in association with local 
voluntary and statutory groups.

Please read the following information carefully. Please ask any questions. 
Make sure you are happy before you decide what to do. Thank you for taking 
the time to consider this invitation.

Overview
The Connswater Community Greenway (CCG) recently won a Big Lottery 
Living Landmarks Award to undertake a major environmental improvement 
project in East Belfast, connecting 379 acres of public open space, building 
43 bridges and 19kms of cycle and walkways. Around 40,000 people living 
adjacent to CCG will have improved opportunities for leisure, exercise, 
recreation and support for a healthier lifestyle.

You have been chosen to participate in this study because you are actively 
engaged with developing or delivering statutory or non-statutory health 
improvement initiatives in the Connswater area. The researchers and the 
Public Health Agency want to find out more about your views about how 
greater levels of physical activity might be promoted in the local population 
through the use of more open and green spaces that will be developed as 
part of the Connswater Community Greenway. The way this will be done is 
through focus groups in which your views are listened to and can help shape
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the way the health promotion initiatives are developed. The proceedings of 
the focus groups will be recorded to ensure accuracy and then transcribed. 
Views expressed in the focus group will be treated in confidence and will not 
be attributed to identifiable individuals. All recordings will be destroyed on 
completion of the research.

Please note:
If you do choose to take part in this study, it will NOT affect your normal 
healthcare or your access to health promotion activities in your area and all 
personal information gained during the study will remain confidential.

You are also free to withdraw from the study at any stage.

Names of investigators

Principal investigator: Professor Frank Kee
Co-investigators: Dr Margaret Guppies; Dr Michael Donnelly; Dr Geraint Ellis; 
Professor George Hutchinson; Dr Helen McAneney; Professor Lindsay Prior; 
Dr Michael Stevenson; Dr Mark Tully

Funding: This research project is funded by National Prevention Research 
Initiative.

For further information contact:
Dr Mark A Tully
Centre of Excellence for Public Health (Nl)
Queen's University Belfast
Room 1.9, Mulhouse
Royal Victoria Hospital
Grosvenor Road
Belfast
BT12 6BJ
Tel: 02890 635049
m.tully@qub.ac.uk
www.qub.ac.uk/coe
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Figure 4.2 Interview consent form.

Queen's University
Belfast The Centre of Excellence for

Public Health
Northern Ireland

Connswater Community Greenway Research Study

Community Engagement Focus Group 
Participant Consent Form

Title of Project
Physical Activity and the Rejuvenation of Connswater (the PARC Study) 

Name of Researcher:

Please tick 
to confirm

1 confirm that 1 have read and understand the information sheet 
(version 2) for the above study.

1 have had the opportunity to consider the information, ask questions 
and have had these answered satisfactorily.

1 understand that my participation is voluntary and that 1 am free to 
withdraw at any time, without giving any reason, without my medical 
care or legal rights being affected.

Name of Participant Date Signature

Name of Person taking consent patg Signature
(if different from researcher)

Researcher Date Signature

When complete, 1 copy for participant & 1 copy for researcher site file
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Names of investigators

Principal investigator: Professor Frank Kee
Co-investigators: Dr Margaret Guppies; Dr Michael Donnelly; Dr Geraint Ellis; 
Professor George Hutchinson; Dr Helen McAneney; Professor Lindsay Prior; 
Dr Michael Stevenson; Dr Mark Tully

Funding: This research project is funded by National Prevention Research 
Initiative.

For further information contact:
Dr Mark A Tully
Centre of Excellence for Public Health (Nl)
Queen's University Belfast
Room 1.9, Mulhouse
Royal Victoria Hospital
Grosvenor Road
Belfast
BT12 6BJ
Tel: 02890 635049
m.tully@qub.ac.uk
www.qub.ac.uk/coe

123



Figure 4.3 Interview schedule.

Introduction to researchers

• Who we are (CLC and RH): from QUB and in terms of the PARC study.

• We are conducting interviews with key individuals involved in East Belfast 

to identify target groups, barriers and facilitators to promote physical 

activity (PA) in Connswater.

• With their permission we will be audio recording the interviewee although 

the interviewee will be kept anonymous.

• The interview will be analysed with the intention of using it to inform future 

focus group discussion and written up as part of a PhD thesis (CLC).

Interview Questions

Theme 1: Benefits and importance of physical activity

1. What do you feel are the benefits of becoming physically active or 

undertaking more PA?

• Impact on health: individual, group, community (different ages)

• Mental health: individual, group, community

• Socialising

• Forming habits

2. How important do you feel PA promotion is within the remit of your 

organisation?

3. How important is PA within the remit of the other organisations and 

community groups in East Belfast, on an organisational level?
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Theme 2: Current PA promotion initiatives/schemes

1. Do you know of any other PA initiatives/schemes that are running in the 

East Belfast area?

• Who is taking the lead on setting up these initiatives/schemes?

• What groups are running these initiatives?

• How long have they been running?

• What numbers of participants are involved?

• What resources are they using?

• Who is resourcing it?

(*lf a large number of initiatives/schemes are identified, then ask interviewee to discuss in more detail 5-10 key 

ones)

2. In your opinion what features make initiatives/schemes successful?

• Why?

• What makes them effective?

• What features do you feel make (or would make) these programmes 

sustainable in the long term?

• Barriers?

3. In your opinion what features have made schemes unsuccessful?

• Why?

• What features do you feel made (or would make) these programmes 

unsuccessful in being sustained long term?
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4. Learning from these previous initiatives/schemes, what is required in the 

future to make PA promotion initiatives/schemes sustainable for the long 

term?

Theme 3: Facilitators

1. What do you think would work in terms of encouraging PA and PA 

promotion initiatives in East Belfast?

• What resources are needed (£/equipment/activities/materials)

• Types of activities (e.g. in the workplace/school)

• Mode of delivery (how/who)

• Promotion (community based social marketing; internet; local radio; 

mobile phone; or local agencies e.g. church)

• Government policies and Belfast City Council

Theme 4: Physical activity needs groups (PANGs)

We are aware that there are certain types of people who would benefit more 

from PA schemes and we want to identify who you feel fall into this category 

in East Belfast (use examples as prompts if required)

1. In your opinion, which community groups are most in need of participating 

in PA?

• Why?

• How do you feel we could engage them in PA?

• What are the key features that would need to be incorporated into these 

PA initiatives/schemes in order to engage these specific groups?
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2. Do you think there are any specific areas that need to increase their PA 

more than others?

• Has anything been done before in these areas / as this is your 

agenda/remit of work?

• What were successful / unsuccessful features of these programmes?

• How would you promote PA in these areas?

• What barriers might community groups or organisations face when trying 

to implement schemes in these areas?

• How might these barriers be overcome?
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CHAPTER 5

DESCRIPTIVE CHARACTERISTICS OF INDIVIDUALS RESIDING IN A 

SOCIO-ECONOMICALLY DISADVANTAGED COMMUNITY IN RELATION 

TO LEVELS OF PHYSICAL ACTIVITY - HOUSEHOLD SURVEY

ANALYSIS
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CHAPTER 5

DESCRIPTIVE CHARACTERISTICS OF INDIVIDUALS RESIDING IN A 

SOCIO-ECONOMICALLY DISADVANTAGED COMMUNITY IN RELATION 

TO LEVELS OF PHYSICAL ACTIVITY - HOUSEHOLD SURVEY

ANALYSIS

5.1 INTRODUCTION

Physical inactivity is a major public health concern, not only in the United 

Kingdom (UK) but also on a global scale (see Chapter 1.4) (Haskell et al., 

2007). With evidence highlighting that physical inactivity is particularly 

prevalent in socio-economically disadvantaged communities it is vital that 

levels of physical activity are increased (see Chapter 1.4.1). Previous 

research has shown that a dose response relationship exists between 

physical activity and disease prevention (see Chapter 1.2) (Bauman et al., 

2004). Results from both clinical and epidemiological studies show that as 

levels of physical activity increase so too, do the beneficial effects on health 

(USDHHS, 1996; Sparling et al., 2000).

As reported in Chapter 1.5 many demographic variables have been found to 

have an influence on levels of physical activity and contribute to sedentary 

lifestyles in modern day society (Haskell et al., 2007). It has been widely 

acknowledged that physical activity is a complex lifestyle behaviour that 

consists of a multitude of interlinking variables including personal, social and 

environmental factors (Sparling et al., 2000; Sallis et al., 2002; Stuart-Shor et
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al., 2012). For instance the technological and scientific advances that have 

been seen over recent decades have led to a reduction in the energy 

requirements needed to perform daily tasks (Sparling et al., 2000) and, in 

addition, economic incentives have also led to increased levels of sedentary 

behaviour as higher salaries can be found for those jobs which are classed 

as sedentary in comparison to manual employment (Flaskell et al., 2007).

Therefore, when researchers or facilitators are aiming to increase levels of 

physical activity and change lifestyle behaviours in socio-economically 

disadvantaged communities it is vital that they gain a better understanding of 

the demographic characteristics that have an impact on participation in 

physical activity, particularly for those who are sedentary or only achieve a 

low level of physical activity. By doing so, this will enable physical activity 

behaviour change interventions to be tailored and facilitate the promotion of 

active living. Previous research has shown that it is crucial that study 

facilitators adapt physical activity interventions to the needs of individuals in 

order to change their lifestyle behaviours in relation to physical activity (Kahn 

et al., 2002; Cleland etal., 2012).

5.1.1 Objective

The objective of this research was to determine the demographic 

characteristics of people who reside in a socio-economically disadvantaged 

community and who need to increase their level of physical activity. By doing 

so, this will help to inform the discussion of this PhD thesis regarding what
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types of people should be targeted when aiming to increase levels of physical 

activity in socio-economically disadvantaged communities.

5.2 METHODOLOGY

The dataset that was used for analysis in the current study was obtained 

from the Physical Activity and the Rejuvenation of Connswater (PARC) 

household survey (see Chapter 2.3.1.2 Physical Activity and the 

Rejuvenation of Connswater) (Appendix 1) (Hunter et al., 2011). The PARC 

study is currently being performed by the Centre of Excellence of Public 

Health Northern Ireland, based at Queen’s University Belfast (PARC Study, 

2012). The PARC is an evaluation study which aims to assess the overall 

effect of a rejuvenation project which is being carried out in the Connswater 

area of inner East Belfast. The study aims to determine what impact the 

regeneration project has on the health, well-being and level of physical 

activity of the Connswater residents.

The PARC initial ‘before’ household survey was carried out face to face with 

approximately 1,200 residents of the Connswater area of inner East Belfast 

during 2010 and the survey will be performed again in 2014 to coincide with 

the construction and completion of the rejuvenation project. The PARC 

‘before’ and ‘after’ household surveys aim to evaluate the impact of a suite of 

community-based physical activity interventions; the role of the local built 

environment, and of individual, community and organizational networks in 

terms of sustaining change; and the cost-effectiveness of these approaches 

in changing physical activity levels. The initial ‘before’ PARC household
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survey was performed in tandem with two Northern Ireland province wide 

surveys: the Sport and Physical Activity Survey (SARAS) (see Chapter 

6.3.2.3 Sport And Physical Activity Survey (SAPAS) (Appendix 2) and the 

Northern Ireland (Nl) Health and Wellbeing Survey in order to provide 

comparative “community” data for the PARC household survey across 

Northern Ireland.

5.2.1 Data collection

A cross-sectional design was implemented in the PARC study. In 2010, 

approximately 1,200 residents of the Connswater area of inner East Belfast 

were interviewed face to face in their homes by a professional survey 

company. The sample was stratified and the stratification process was 

originally based on population distribution across 19 wards, but was 

subsequently extended to include an additional 10 wards. The addresses to 

be randomly sampled for the household survey were selected within each 

ward from the Postcode Address File (PAF). Addresses were initially 

screened to identify those which were businesses and were subsequently 

excluded from the sample. A randomly selected resident at each address 

was selected to be interviewed, who was over the age of 16 years old. If that 

individual was unable to participate in the study the ‘next birthday method’ 

was applied to identify an alternative resident for interview. Within a multiple 

occupancy household a family was selected according to a random number 

generation approach.
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5.2.2 Data variables

5.2.2.1 PARC household survey

The PARC household survey is an amalgamation of several questionnaires 

and aimed to assess participants’ attitudes to, and their level of physical 

activity; their perceptions of the characteristics of the environment that are 

associated with active travel and physical activity; their individual social 

networks and the influence of these on their behaviour; their awareness of 

the social marketing interventions in the study area and their personal 

information (Appendix 1).

5.2.2.1.1 Demographic characteristics

Participants selected the most appropriate answer from categories for: 

gender; age; marital status; employment status; highest level of qualification; 

and total gross weekly income (Appendix 4).

5.2.2.1.2 Physical activity level

Physical activity was assessed by the Global Physical Activity Questionnaire 

(GPAQ) (WHO, 2002; Armstrong & Bull, 2006) (Appendix 3). GPAQ is a 

subjective self-report physical activity measurement tool that was developed 

by the World Health Organisation and enables minutes of moderate and 

vigorous physical activity in a typical week to be assessed across three 

domains of activity: occupational activity, active transport and leisure time 

physical activity (See Chapter 6.3.2.1 (GPAQ).

133



5.2.3 Data analysis

Prior to the release of PARC household survey data for analysis, the dataset 

was cleaned for any anomalies in three stages:

1) The dataset was checked for logical values (e.g. outliers in reporting 

age - if it was recorded that an individual was unbelievably old, this 

was back checked). In addition, cross-tabs were also performed on 

related variables (e g. people aged over 65 were likely to record 

themselves as retired).

2) The data were reviewed in order to identify any missing values and 

outliers.

3) The data were cleaned using the data cleaning rules and SPSS syntax 

produced by World Health Organisation (GPAQ data).

Subsequent to obtaining the dataset, several variables within certain 

demographic characteristics were combined and re-coded into the categories 

below for the purpose of this study as participant frequencies were low within 

certain groups:

• Marital status: 1) married = spouse in household, married - spouse 

not in household and cohabiting; 2) single = never married, separated 

and divorced; and 3) widowed.

• Employment status: 1) full or part time work or study; 2) retired; 3) 

unemployed; 4) disabled, invalid or permanently sick; and 5) carer.

• Highest level of qualification: 1) Third level qualification: university 

degree or higher, further education (FE) college degree, diploma, 

Higher National Diploma (HND), Higher National Certificate (HNC), FE
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higher diploma, certificate, HND, HNC, FE ordinary diploma, certificate 

Ordinary National Diploma (OND), Ordinary National Certificate 

(ONC); 2) Advanced levels (A-levels) or equivalent = A-levels, 

advanced General National Vocational Qualification (GNVQ)/ National 

Vocational Qualification (NVQ) Level 3/ Advanced GNVQ, Business 

and Technology Education Council (BTEC) National Diploma; 3) 

General Certificate of Secondary Education (GCSEs) or equivalent = 

1-4 GCSE/ 5+ GCSE/ NVQ Level 2/ Intermediate GNVQ/ Ordinary 

level (O-Level)/ Certificate of Secondary Education (CSE) Grade 1; 4) 

Trade, Royal Society for the encouragement of Arts, Manufactures 

and Commerce (RSA)/ CSE; 5) none.

• Gross weekly income: 1) £60 - £119 per week and £120 - £170 per 

week; 2) £171 - £230 per week, £231 - £289 per week and £290 - 

£389 per week; 3) £390 - £580 per week; 4) £581 - £769 per week; 5) 

£770 - £960 per week; 6) £961 or more per week.

Descriptive statistical analyses were performed on the dataset in order to 

obtain distribution frequencies and percentages for each demographic 

variable. The data for total minutes of moderate- to vigorous physical activity 

per day were analysed and the median and inter quartile ranges for each 

demographic characteristic were reported, as the sample was not normally 

distributed in respect to minutes of moderate -to -vigorous physical activity 

per day. A Kolmogorov-Smirnov test was performed to test for normality and 

a p value of >0.05 determined that the variable analysed was normally 

distributed.
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The complete dataset was then sub divided by the participants’ level of 

physical activity (low, moderate and high). This sub division of participants 

was performed in order to identify and differentiate the descriptive 

characteristics of those individuals who have a low level of physical activity in 

comparison to those in the moderate and high groups. Physical activity 

category was determined as scored by the GPAQ following the scoring 

approach as applied in the “Global Physical Activity Questionnaire (GPAQ) 

analysis guide” (WHO):

1) Low level of physical activity: no activity is reported or if some activity is 

reported, it is not enough to meet the criteria for category 2 (moderate) or 3 

(high);

2) Moderate level of physical activity: either of the following three criteria: 3 or 

more days of vigorous activity of at least 20 minutes per day or 5 or more 

days of moderate-intensity activity and/or walking of at least 30 minutes per 

day or 5 or more days of any combination of walking, moderate-intensity or 

vigorous intensity activities achieving a minimum of at least 600 MET- 

minutes/week;

3) High level of physical activity: any one of the following two criteria: 

Vigorous-intensity activity on at least 3 days and accumulating at least 1500 

MET-minutes/week or 7 or more days of any combination of walking, 

moderate- or vigorous-intensity activities accumulating at least 3000 MET- 

minutes/week (WHO).
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The frequency and percentage of participants with different demographic 

variables was then determined for each physical activity subgroup 

(low/moderate/high). Chi-square tests were carried out to test for an 

association between physical activity level and demographic, binary and 

nominal characteristics (gender, marital status, employment status and 

highest level of qualification); and Kendall’s Tau-b was used to test for the 

possible association between physical activity level and ordinal demographic 

characteristics (age and approximate gross weekly income category).

In addition, ordinal regression was performed in order to determine if a 

relationship existed between level of physical activity and the various 

demographic characteristics. Physical activity level (low/moderate/high) was 

inserted as the dependent variable in the model with gender, age category 

(years), marital status, employment status, highest level of qualification and 

approximate gross weekly income as independent variables. Age category 

(years) and gender were also tested as covariates in the model. Finally, 

ordinal regression was performed on physical activity level (dependent) and 

age category (years) (factor) with the data split by gender.

5.3 RESULTS

5.3.1 Entire PARC household survey dataset 

5.3.1.1 Demographic characteristics

Table 5.1 shows the demographic characteristics of the participants that took 

part in the PARC household survey (Appendix 1). For the overall study 

40.5% (490/1209) were males and 59.5% (719/1209) were females; the
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mean age of participants was 50.4 (SD ± 18.9) years. Approximately half of 

all participants were either married or cohabiting (604/1209), whilst 37.1% 

(44/1209) were single (single, separated or divorced) with the remaining 

12.7% (154/1209) being widowed. The majority of participants who 

participated in the PARC Household survey were either employed or study 

on a full or part time basis 55.8% (675/1209), with 28.8% (348/1209) being 

retired and the remaining 14.9% (180/1209) not working due to 

unemployment, having a disability, being invalid or permanently sick, or being 

a carer for home, family or dependents.

In terms of the participants’ highest level of qualification only 34.6% 

(418/1209) of the sample had a third level qualification with the remaining 

65.4% having either: A-levels or equivalent (12.6%); GCSEs or equivalent 

(19.8%); a trade apprenticeship (9.7%); or no qualifications (23.2%). Finally, 

the majority of participants had an approximate total household income of 

less than £580 per week, 62.9% (761/1209) (Table 5.1).

5.3.1.2 Physical activity levels

Analysis of moderate -to -vigorous physical activity levels is shown in Table 

5.2. Results showed that the median MVPA per day for the overall PARC 

sample was 47 minutes. When physical activity was assessed by gender the 

median minutes of MVPA for males was estimated to be 56 minutes and 40 

minutes for females (Table 5.2). Analysis by age category (years) showed 

an inverse trend, as with increasing age, median minutes of MVPA per day 

decreased. The higher levels of MVPA were seen in the youngest age
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category, with results showing that for those aged 16-24 years the median 

minutes of MVPA per day was found to be 94 minutes. For those aged 25-34 

years their median was 66 minutes and for individuals aged 35-44 years their 

median was 68 minutes. The lowest median minutes of MVPA per day was 

found to be 4 minutes for those aged 75 plus (Table 5.2).

In terms of marital status, those participants who reported to be single (single 

- never married, separated or divorced) had the highest median MVPA per 

day (at 60 minutes per day), closely followed by those who were married or 

cohabiting (at 50 minutes per day). The lowest median level of MVPA per 

day was seen in those who were widowed (at 9 minutes per day).

Analysis by employment status showed that those individuals who reported 

to be a carer for home and family or dependents, performed the most MVPA 

per day at 109 minutes. Those who reported to be employed or a student on 

a full or part time basis had the second highest level of activity (at 60 minutes 

of MVPA per day), followed by those who were unemployed (at 49 minutes of 

MVPA per day). The lowest levels could be seen for those who were retired 

(at 17 minutes per day) and for those who reported to be disabled, invalid or 

permanently sick (at 4 minutes of MVPA per day).

When analysis was performed by highest level of qualification attained 

(‘none’ being the lowest category) and total approximate gross weekly 

income per household, median levels of MVPA per day (minutes) were fairly
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evenly distributed within each of the various demographic variables (Table 

5.2).

5.3.2 Sub-analysis by level of physical activity - 

low/moderate/high

5.3.2.1 Demographic characteristics

Results showed that 38.4% (464/1209) of the sample were found to have a 

low level of physical activity, 30.9% (373/1209) had a moderate level and 

30.8% (372/1209) reported to have a high level of physical activity in terms of 

minutes of moderate -to -vigorous physical activity per day (Table 5.3).

Chi-square statistical analyses were performed and where significant 

differences and multiple categories exist the data were eyeballed for 

interpretation. Results showed for gender that a significance difference 

existed (p <0.001) and males appeared to be more likely to be in the higher 

physically active groups in comparison to females. Analysis by marital status 

showed a significant result (p <0.001) with those individuals who state that 

they are single (single - never married, separated or divorced) being more 

likely to have a higher level of physical activity in comparison to those who 

are widowed. Analysis by employment status also showed significant result 

(p <0.001) with those who are employed or are currently studying on a full or 

part time basis or are unemployed or are a carer for home, family or 

dependents are more likely to have a higher level of physical activity in 

comparison to those who are retired or disabled, invalid or permanently sick. 

Finally, for highest level of qualification attained a significant result existed (p
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<0.001) with a trend for those who have attained an academic qualification 

(third level; A-levels or equivalent; or GCSEs or equivalent) being more likely 

to be in a higher physical activity group in comparison to those who have 

obtained a trade qualification or currently have no qualifications (Table 5.4).

In addition, Kendall’s Tau-b analysis showed that individuals who were 

classified as being in the older age categories are more likely to have a lower 

level of physical activity (-0.309, p <0.001) and analysis showed that there 

was a slight tendency for those individuals who have a higher weekly 

household income to be in the higher physical activity groups (0.072, p = 

0.006) (Table 5.4).

Regression analysis (ordinal) was then performed in order to determine if the 

associations remained between physical activity level (low/moderate/high) 

and the range of demographic characteristics when variables were controlled 

for. Results showed that although several of the demographic characteristics 

were found to have a significant association with level of physical activity they 

were not found to have a significant relationship when analysis was 

controlled for age category (years) and gender: marital status (p >0.12), 

highest level of qualification (p >0.21) and total weekly income (p >0.14).

However, regression analysis (ordinal) did show that a significant relationship 

remained between physical activity level and employment status when 

analysis was controlled for age and gender. In terms of employment status 

results showed that for those individuals who are retired (p = 0.012) and for
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those who reported to be disabled, invalid or permanently sick (p <0.001) 

they are more likely to be in the lower physically active categories than those 

who are employed or studying on a full or part time basis. In addition, when 

analysis was performed by gender and controlled for age category (years) 

and vice versa, findings indicated that men are more likely to be in the higher 

physically active groups in comparison to women (p = 0.02); and those who 

are younger (less than 44 years) are more likely to be in the higher physically 

active groups those who are older (more than 45 years) (p <0.022).

Subsequently when regression analysis was performed by age category for 

males and females separately, results indicated that the greatest declines in 

levels of physical activity for males occur between the age groups 35-44 and 

45-54 and additionally 45-54 and 55-64. Finally, for females results showed 

that the greatest declines in levels of physical activity can be seen after the 

age of 55 years (Table 5.5).

5.4 DISCUSSION

Physical activity behaviour is determined by a multifaceted interplay of 

demographic characteristics. It is essential that an increased understanding 

of these determinants is obtained in order for researchers and practitioners 

working in the field of physical activity to design and implement effective 

interventions particularly in socio-economically disadvantaged communities 

(Weiss et al., 2007). It has been previously reported that many variables 

have an impact on levels of physical activity, although results of the current 

study showed that only three demographic characteristics were found to have
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a significant relationship with physical activity level in this socio-economically 

disadvantaged community: gender, age category (years) and employment 

status.

In terms of gender, results indicated that men tend to have a higher level of 

physical activity than women. This is in line with previous research as it 

showed that women are more likely to become inactive over the life course in 

comparison to men; with females reporting lower levels of activity throughout 

adulthood (Caspersen et al., 2000; Weiss et al., 2007). Findings also concur 

with reports by Vertinsky (1998) who stated that at all ages men are likely to 

be more active than females (Vertinsky, 1998).

Results also showed that those who are younger (less than 44 years) are 

more likely to have a higher level of physical activity in comparison to those 

in the older age categories. This finding concurs with previous reports that 

stated, that, older generations are the least physically active group of any 

age category and that older age increases the odds of becoming inactive by 

approximately 2% per year (CDCP, 2003; Weiss et al., 2007). This finding is 

worrying as with the evident age related decline in rates of physical activity a 

large proportion of older individuals will not achieve the health benefits that 

physical activity can provide (Bryan & Walsh, 2004).

Additional statistical analysis by age and gender showed that two specific 

people groups had a lower level of physical activity than what was expected 

in this socio-economically disadvantaged community. The two groups that
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show the greatest declines in physical activity and would be in need of 

intervention from the current study are middle aged men aged 35-64 years; 

and women aged 55 plus. For that reason it would be advised that physical 

activity interventions in socio-economically disadvantaged communities are 

designed taking these findings into consideration.

The decline that can be seen in physical activity of men aged 35-64 years 

could be as a result of retirement from or a deliberate reduction in time spent 

participating in individual or team sports. Age related declines could also be 

linked to the increased effort that is required to carry out daily activities 

therefore instigating avoidance in any additional form of leisure time physical 

activity (Singh, 2002). In concurrence with this, evidence from a qualitative 

study performed by Finch (1997) in adults over 50 years also highlighted 

many interesting themes which may help to explain declining age-related 

rates in physical activity. Findings demonstrated several barriers to 

participation in physical activity. Such barriers included embarrassment and 

lack of confidence when performing physical activity, lack of interest, 

perceived dangers to their health and potentially ‘overdoing’ (Finch, 1997). In 

addition, individuals may find many services and facilities insensitive to their 

needs and requirements (Finch, 1997). The findings stated by Finch (1997) 

were similar to gender specific barriers reported by Bryan and Walsh (2004) 

who found that barriers for physical activity participation for females included 

a lack of knowledge of physical activity and its benefits, access to services 

and a lack of social support (Bryan & Walsh, 2004).
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Evidence from the PARC household survey analysis also highlighted that 

employment status had an impact on physical activity level. Results showed 

that those who are retired or disabled, permanently sick or invalid have a 

lower level of activity than those who are currently employed or studying on a 

full or part time basis. As age was also a demographic characteristic that 

was found to have a significant relationship with physical activity level the 

majority of those who reported to be retired may be targeted through age 

focused physical activity interventions in socio-economically disadvantaged 

communities.

It should be noted however that it may be difficult and beyond the scope of 

physical activity or public health researchers or practitioners to target those 

who are currently disabled, permanently sick or invalid in relation to 

increasing their levels of physical activity. It would be recommended that this 

task be given to those who are medically trained and can safely advise those 

who are disabled, permanently sick or invalid on ways to increase their levels 

of physical activity without putting their health in danger.

Nelson et al., (2007) stated that “virtually all older adults should be physically 

active”. Therefore it is imperative that interventionists tailor the design of 

initiatives to increase physical activity in socio-economically disadvantaged 

communities for those who are in need of physical activity. The effective 

promotion and intervention of physical activity has been reported to deserve 

widespread implementation (Nelson et al., 2007).
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5.5 CONCLUSION

In conclusion the analysis of the PARC Household Survey data shows that 

the demographic characteristics of age and gender are related to physical 

activity in this socio-economically disadvantaged community. Overall the 

results of this study highlight the importance of physical activity interventions 

for middle aged men and older generations of females, in order to increase 

their levels of physical activity to those which would be recommended for 

health benefits.
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Table 5.1 Demographic characteristics of the PARC household survey 
sample.

Demographic characteristic n %
Gender
Males 490 40.5
Females 719 59.5

Age group (years)
16-24 87 7.2
25-34 214 17.7
35-44 216 17.9
45-54 198 16.4
55-64 163 13.5
65-74 167 13.8
75 plus 164 13.6

Marital status
Married/cohabiting 604 50
Single/separated/divorced 449 37.1
Widowed 154 12.7
Missing 2 0.2

Employment status
Full/part time work or study 675 55.8
Retired 348 28.8
Unemployed 61 5.0
Disabled/invalid/sick 65 5.4
Carer 54 4.5
Missing 6 0.5

Flighest level of qualification
Third level 418 34.6
A-Levels/equivalent 152 12.6
GCSEs/equivalent 239 19.8
Trade, RSA/CSE 117 9.7
None 281 23.2
Missing 2 0.2

Gross weekly income
£60 - £ 170/week 235 19.4
£171 - £389/week 353 29.2
£390 - £580/week 173 14.3
£581 - £769/week 113 9.3
£770 - £960/week 79 6.5
£961 or more/week 91 7.5
Refused 162 13.4
Missing 3 0.2
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Table 5.2 Sum of all moderate -to -vigorous physical activity (MVPA) per
day (minutes) - median and 
household survey sample.

inter quartile range for the entire PARC

Demographic characteristic N Median MVPA 
per day (minutes)

Inter quartile 
range

Entire sample 1209 47 11-120
Gender
Males 490 56 17-136
Females 719 40 9-104

Age group (years)
16-24 87 94 41-171
25-34 214 66 32-163
35-44 216 68 23-163
45-54 198 45 9-114
55-64 163 39 9-94
65-74 167 26 0-86
75 plus 164 4 0-45

Marital status
Married/cohabiting 604 50 14-116
Single/separated/divorced 449 60 20-137
Widowed 154 9 0-50
Marital 2 - -

Employment status
Full/part time work or study 675 60 26-146
Retired 348 17 0-60
Unemployed 61 49 29-156
Disabled/invalid/sick 65 4 0-56
Carer 54 109 31-287
Missing 6 - -

Highest level of qualification
Third level 418 51 22-107
A-Levels/equivalent 152 51 18-141
GCSEs/ equivalent 239 60 11-163
Trade; RSA/CSE 117 53 4-140
None 281 26 0-89
Missing 2 - -

Gross weekly income
£60-£170/week 235 39 0-120
£171 - £389/week 353 46 9-129
£390 - £580/week 173 60 17-119
£581 - £769/week 113 51 18-119
£770 - £960/week 79 54 20-146
£961 or more/week 91 46 26-91
Refused 162 43 6-105
Missing 3 - -
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Table 5.3 Demographic characteristics of the PARC household survey 
sample for categories of low/moderate/high level of physical activity*.

Demographic
characteristic

Low level 
of PA*

Moderate level 
of PA*

High level of 
PA*

n %T n %t n %t
Entire sample (n = 1209) 464 38.3 373 30.9 372 30.8
Gender
Males (n = 490) 157 32.0 152 31.0 181 37.0
Females (n = 719) 307 42.7 221 30.7 191 26.6

Age group (years) %* %* %¥
16-24 (n = 87) 13 2.8 23 6.2 51 13.7
25-34 (n = 214) 41 8.9 76 20.4 97 26.1
35-44 (n = 216) 65 14.1 63 16.9 88 23.7
45-54 (n = 198) 77 16.7 58 15.5 62 16.7
55-64 (n = 163) 65 14.1 62 16.6 36 9.7
65-74 (n = 167) 93 20.1 51 13.7 23 6.2
75 plus (n = 164) 108 23.4 40 10.7 15 4.0
Marital status
Married/cohabiting (n = 604) 230 49.8 193 51.7 180 48.4
Single/separated/divorced 
(n = 449) 130 28.1 142 38.1 177 47.6

Widowed (n = 154) 100 21.6 38 10.2 15 4.0
Employment status
Full/part time work or study 
(n = 675) 185 40.0 221 59.2 268 72.0

Retired (n = 348) 208 45.0 94 25.2 45 12.1
Unemployed (n = 61) 13 2.8 28 7.5 20 5.4
Disabled/invalid/sick (n = 65) 42 9.1 15 4.0 8 2.2
Carer (n = 54) 14 3.0 14 3.8 26 7.0
Highest level of 
qualification
Third level (n = 418) 123 26.6 158 42.4 137 36.8
A-Levels/equivalent (n = 152) 55 11.9 45 12.1 51 13.7
GCSEs/equivalent (n = 239) 85 18.4 66 17.7 88 23.7
Trade; RSA/CSE (n = 117) 50 10.8 32 8.6 34 9.1
None (n = 281) 148 32.0 71 19.0 62 16.7
Gross weekly income
£60-£170/week (n = 235) 106 22.9 55 14.7 73 19.6
£171 - £389/week (n = 353) 144 31.2 106 28.4 103 27.7
£390 - £580/week (n = 173) 57 12.3 58 15.5 58 15.6
£581 - £769/week (n = 113) 34 7.4 41 11.0 38 10.2
£770 - £960/week (n = 79) 23 5.0 27 7.2 28 7.5
£961 or more/week (n = 91) 27 5.8 38 10.2 26 7.0
Refused (n = 162) 70 15.2 47 12.6 45 12.1
*1)Low: No activity is reported OR some activity is reported but not enough to meet Categories 2 or 3; 2) Moderate: either of the following three criteria: 3 
or more days of vigorous activity of at least 20 minutes per day OR 5 or more days of moderate-intensity activity and/or walking of at least 30 minutes per 
day OR 5 or more days of any combination of walking, moderate-intensity or vigorous intensity activities achieving a minimum of at least 600 MET- 
mmutes/week; and 3) High: any one of the following two criteria: Vigorous-intensity activity on at least 3 days and accumulating at least 1500 MET- 
mmutes/week OR 7 or more days of any combination of walking, moderate- or vigorous-intensity activities accumulating at least 3000 MET-minutes/week 
(WHO) T Percentage across a row * Percentage down a column
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Table 5.4 Results and interpretation of Chi-Square and Kendall’s Tau-b 
tests of association for the demographic characteristics of the PARC 
household survey sample with minutes of MVPA per day.

Demographic
characteristic

Test
statistic

Test value P value Interpretation

Gender

Chi-
Square

18.97 0.00

Males generally have 
a higher level of 

physical activity in 
comparison to 

females*
Marital status

74.58 0.00

Single individuals are 
more likely to have a 

higher level of physical 
activity than those who 

are widowed
Employment
status

156.33 0.00

Those who are 
unemployed, 

employed, are 
studying or are a carer 
are more likely to have 

a higher level of 
physical activity in 

comparison to those 
who are retired or 

disabled
Highest level 
of qualification

46.51 0.00

Those who have an 
academic qualification 
are more likely to be in 

the higher physical 
activity groups in 

comparison to those 
who have a trade 

qualification or none
Age group 
(years)

Kendall’s
Tau-b

-0.309 0.00

Those who are older 
are more likely to have 

a lower level of 
physical activity*

Gross weekly 
income

0.072 0.006

Slight tendency for 
those who have a 

higher income to be in 
the higher physical 

activity levels
*Related to level of physical activity from the observed significance levels - 
ordinal regression (p <0.001).
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Table 5.5 Results of ordinal regression analysis for age category 
separated by gender (males and females).

Estimate Significance
Males

Threshold PA category (low to 0 209 0 429moderate)
PA category (moderate 1 675 0 000to high)

Location 16-24 2.181 0.000
25-34 1.970 0.000
35-44 1.535 0.000
45-54 0.916 0.005
55-64 0.483 0.165
65-74 0.201 0.575
75 plus 0a

Females
Threshold PA category Low 0.978 0.000

PA category Moderate 2.447 0.000
Location 16-24 2.575 0.000

25-34 2.051 0.000
35-44 1.748 0.000
45-54 1.395 0.000
55-64 1.359 0.000
65-74 0.577 0.044
75 plus 0a

a This parameter is set to zero because it is redundant
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CHAPTER 6

WHAT IS THE CRITEION-RELATED VALIDITY OF THE GLOBAL 

PHYSICAL ACTIVITY QUESTIONNAIRE (GPAQ) AND THE SPORT AND 

PHYSICAL ACTIVITY SURVEY (SAPAS) COMPARED TO 

ACCLEROMETER DETERMINED MVPA?
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CHAPTER 6

WHAT IS THE CRITEION-RELATED VALIDITY OF THE GLOBAL 

PHYSICAL ACTIVITY QUESTIONNAIRE (GPAQ) AND THE SPORT AND 

PHYSICAL ACTIVITY SURVEY (SAPAS) COMPARED TO 

ACCLEROMETER DETERMINED MVPA?

6.1 INTRODUCTION

Non-communicable chronic diseases are the leading causes of morbidity and 

mortality in both the developing and non-developing worlds (Bauman et al., 

2006; Paulik et al., 2010). These diseases are associated with a variety of 

determinants including physical inactivity, poor nutritional choices, tobacco 

control and socio-economic status (Mokdad et al., 2000; Bauman et al., 

2006; Paulik et al., 2010). Research has shown that regular physical activity 

is required in order to develop and maintain not only the health of the 

individual but also that of the population (USDHHS, 1996; WHO, 2005). 

Therefore, it is reasonable to reiterate Morris (1994) who stated that physical 

activity was ‘the best buy in public health’ (p. 807-814).

Seeing that physical activity has been recognised internationally as having a 

vital role in the prevention and treatment of non-communicable diseases, it is 

imperative that its promotion is warranted priority attention and levels are 

monitored in both public health practice and research (Bauman et al., 2006; 

Dobbins et al., 2009; Paulik et al., 2010). Taking into consideration the 

potential significance physical activity has for health, its measurement should
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be performed using valid and reliable measurement tools which are 

consistent locally, nationally and on an international scale (Bull et al., 2009). 

It is important to implement valid and reliable tools in order to: 1) assess and 

monitor physical activity levels; 2) assess health behaviours and their 

association with health status and; 3) to determine the effectiveness of 

behaviour change interventions (Bauman et al., 2006; Boon et al., 2008; 

Prince et al., 2008; Bull et al., 2009).

Physical activity behaviour can be assessed by either subjective and/or 

objective measurement tools. The objective measurement of physical activity 

can be performed by the implementation of a variety of devices or practices 

such as accelerometers, heart rate monitors, pedometers or doubly labelled 

water (DLW). DLW is the gold standard for free living energy expenditure as 

it enables an estimate of activity related energy expenditure to be obtained 

(Plasqui & Westerterp, 2007). However, DLW does have its disadvantages 

as it is a costly objective measurement tool to implement, it requires trained 

professionals to administer and manage its use and it tells researchers 

nothing about the frequency and intensity of physical activity that is 

performed (Plasqui & Westerterp, 2007). Therefore, as an acceptable 

alternative to DLW are accelerometers. Accelerometers can provide 

researchers and study facilitators with a more viable objective measurement 

tool and in addition they have been shown to be valid and reliable in previous 

validation studies against DLW (Plasqui & Westerterp, 2007; Harrison et al., 

2011).
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On the other hand, subjective measurement tools of physical activity are 

widely used particularly in large population and epidemiological studies, as 

they provide facilitators with a simple, efficient and cost effective 

measurement of physical activity (Barbosa et al., 2007; Prince et al., 2008; 

Harrison et al., 2011). Subjective measurement tools include questionnaires, 

self-report diaries or logs and records of physical activity observations. Such 

measures are often favoured over costly objective tools as they can: lower 

implementation costs; provide less participant burden (if data recall is 

straightforward); and depending on the complexity of the subjective 

instrument, they can often have a lower level of researcher burden as they 

require less expertise and training, in order to process and analyse the data 

in comparison to objective measurement tools. Subjective tools are also 

advantageous in practice and research as they can record non-ambulatory 

activity such as rowing, cycling and swimming which objective measurement 

tools such as accelerometers cannot. In addition, subjective instruments can 

provide study facilitators with contextual physical activity information as they 

capture information on sedentary behaviour and physical activity. Subjective 

tools can provide information on the time, place and social context in which 

physical activity was performed; and in addition the domain of physical 

activity such as at work, during leisure and recreation, activity performed in 

the home and active transport (Singh & Purohit, 2011).

However, it should be taken into consideration by study facilitators who are 

planning to utilise a subjective measurement tool that a multitude of these 

instruments have been made redundant in favour of newer measurement
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tools. Therefore, the comparability of physical activity studies or cross- 

cultural comparisons of physical activity levels may prove difficult as it 

appears more recent physical activity research and physical activity 

interventions are inclined to implement newer methods of physical activity 

measurement.

Once the decision has been made to utilise a subjective physical activity 

measurement tool, study facilitators often have the option of collecting their 

own primary data or analysing secondary physical activity data. If study 

facilitators select the first technique and choose to implement their own 

assessment of physical activity and collect primary data, they would be 

required to select either a pre-existing physical activity analysis tool or to 

develop their own physical activity questionnaire.

Alternatively, study facilitators could opt to analyse physical activity levels 

from previously collected routinely available health data that include a 

subjective assessment of physical activity on a community or population 

level. This is often the approach that is taken in large ‘natural experiments’ 

as it is not always possible for study facilitators to implement a de novo data 

collection due to timing constraints or funding limitations of the study.

Both strategies for obtaining physical activity data are widely implemented, in 

order to assess and monitor physical activity levels and/or to measure the 

effectiveness of physical activity interventions. However, it is important that 

the accuracy of the subjective measurement tools that are being employed
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(i.e. physical activity questionnaires involving self-report) is tested (Levi et al., 

2002, WHO, 2004; Bull et al., 2009).

It has been widely recognised that the measurement of physical activity is 

difficult, in large studies or at a population level due to its multidimensional 

and complex nature. In order to accurately measure levels of free living 

physical activity a valid, reliable and suitable method must be implemented 

(Washburn & Montoye, 1986; Wilson et al., 1986; Paffenbarger et al., 1993; 

Bull et al., 2009). Previous endeavours have been under-taken to 

standardise and test the validity and reliability of commonly used self-report 

instruments for cross-cultural comparisons (Wareham et al., 1998; Craig et 

al., 2003; Ekelund et al., 2005; Bull et al., 2009). However, these preceding 

attempts to standardise subjective physical activity measurement tools have 

been problematic and their outcomes ambiguous, as self-report surveys have 

a tendency to over/underestimate levels of activity as they are often subject 

to recall issues and response bias. Therefore, replication and further work 

has been called for, particularly in Europe, in order to widen the evidence 

base for international implementation of the GPAQ (Prince et al., 2008; Bull 

et al., 2009).

In addition, it has been reported that there is a need to identify and confirm 

the use of the GPAQ in order to encourage public health endeavours that 

promote physical activity as part of national health promotion campaigns (Bull 

et al., 2009).; and if, criterion-related validity evidence is provided for the 

GPAQ and the measurement of physical activity is standardised, then
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advances can be made to share population-level physical activity data (Bull 

etal., 2009).

Furthermore, not only does this study hope to build on previous work and 

expand the evidence base in terms of validation evidence but to date it will be 

the first study to establish the criterion-related validity of the GPAQ and the 

SARAS compared to accelerometer determined MVPA in a healthy, free 

living UK population.

6.1.1 OBJECTIVE

The aim of this validity and reliability study is twofold:

1) To assess the criterion-related validity and reliability of two subjective 

self-report physical activity measurement tools - the Global Physical 

Activity Questionnaire (GPAQ) (Appendix 3) and the Sport and 

Physical Activity Survey (SAPAS) (Appendix 2) - compared to 

accelerometer determined MVPA.

2) To establish which method of physical activity measurement: a) 

subjective physical activity questionnaire selected by the study team 

(GPAQ); b) routinely collected questionnaire data which includes an 

assessment of physical activity (SAPAS); or c) an objective 

measurement of physical activity - accelerometry) is most appropriate 

to: a) measure the physical activity at the level of an individual, 

community or population; b) monitor physical activity levels over time 

at the level of an individual, community or population; and c) measure
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change in levels of physical activity following physical activity 

interventions.

6.2 METHODOLOGY

6.2.1 Participant recruitment 

6.2.1.1 Validation study

Participants for this validity and reliability study were randomly selected from 

those who consented to take part in further research from the 2010/2011 

Physical Activity and the Rejuvenation of Connswater (PARC) study 

household survey (see Chapter 2.3.1) (Appendix 1) (Hunter et al., 2011). For 

this study a stratified randomised design was employed, with stratification by 

gender and high, moderate or low level of physical activity, determined from 

their responses to questions in relation to physical activity within the PARC 

Household Survey as assessed by the GPAQ. The criteria for these levels of 

physical activity (high, moderate and low) were determined by following the 

Global Physical Activity Questionnaire (GPAQ) Analysis Guide (WHO):

1) Low level of physical activity: no activity is reported or if some is 

reported, it is not enough to meet the criteria for category 2 (moderate) 

or 3 (high);

2) Moderate level of physical activity: either of the following three criteria: 

3 or more days of vigorous-intensity activity of at least 20 minutes per 

day; or 5 or more days of moderate-intensity activity and/or walking of 

at least 30 minutes per day; or 5 or more days of any combination of
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walking, moderate- or vigorous-intensity activities achieving a 

minimum total of at least 600 MET-minutes per week.

3) High level of physical activity: any of the following two criteria: 

vigorous-intensity activity on at least 3 days per week achieving a 

minimum total of at least 1,500 MET-minutes/weeks; or at least 7 days 

of any combination of walking, moderate- or vigorous-intensity 

activities achieving a minimum total of at least 3,000 MET-minutes per 

week.

Participants who were randomly sampled to participate in this validity study 

were contacted initially by letter of invitation (Appendix 5), which was then 

followed up by a telephone contact by the researcher (Claire Cleland) seven 

days later in order to arrange a preliminary home visit. Recruitment and 

implementation of this validation study took place between May and October 

2011 (Figure 6.1).

6.2.1.2 Test-retest reliability study

Subsequent to the completion of the validation study, each participant was 

presented with a letter of invitation to participate in the test-rest study 

(Appendix 6). Of those individuals who agreed to further contact and 

participation in future research, a random sample was then drawn, with 

recruitment and study implementation taking place between November and 

December, 2011 (Figure 6.1).
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It should be noted that a formal sample size calculation was not performed 

for either the validation study or the test-retest study. It was decided, that the 

recruitment of one hundred participants would be required and deemed 

sufficient for the validation study in order to represent 10% of the initial PARC 

household survey sample (n = 1000) (see Chapter 2.3.1) (Hunter et al., 

2011). Of the sample that participated in the validation study it was then 

determined that approximately 50 participants would be randomly sampled in 

order to carry out the test-retest study. The decisions that were made for 

both studies in terms of sample size were based taking into consideration the 

recommendation by Safrit & Wood (1995) who state that a minimum of 30 

participants are required to adequately calculate a correlation.

6.2.2 Measures

6.2.2.1 Global Physical Activity Questionnaire (GPAQ)

The Global Physical Activity Questionnaire is the subjective measurement 

tool that was selected by the PARC study team. The GPAQ is a subjective 

measurement of physical activity which is commonly implemented to assess 

levels of moderate -to -vigorous physical activity. The GPAQ was developed 

in 2002 by the World Health Organisation as part of the WHO STEPwise 

Approach to Chronic Disease Risk Factor Surveillance for physical activity 

observation (WHO, 2005). The GPAQ consists of sixteen questions that 

were designed to estimate the level of physical activity an individual 

participates in, over the course of the previous seven days (Appendix 3). 

Physical activity that was performed is sub-divided into three specific 

domains of activity including activity at work, active transport and
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discretionary physical activity (leisure time physical activity) (Bull et al., 2009; 

Singh & Purohit, 2011).

The questions which are presented in the GPAQ have been designed to 

enable researchers or study facilitators to categorise activity into moderate or 

vigorous intensity by the amount of energy which is required to perform the 

activity. This is possible as the questionnaire also captures the frequency 

and duration of one’s activity during work and recreation (discretionary 

physical activity). The additional domain that GPAQ captures is active 

transport. The questionnaire asks individuals the frequency and duration that 

they perform the activities of walking and cycling as a mode of transport (Bull 

et al., 2009).

Questions related to work and recreational physical activities assess 

frequency and duration, which enables researchers to categorise activity by 

the energy requirement or intensity (moderate or vigorous). Within the 

domain of active transport GPAQ encapsulates the frequency and duration of 

activity that an individual performs regarding walking and cycling, although it 

should be noted that it is not possible for the researcher to differentiate 

between the two activities (Bull et al., 2009).

The GPAQ has been previously assessed in terms of concurrent and 

criterion-related validity and reliability in a nine country study (Bull et al., 

2009). Results from this study showed that for concurrent-related validity the 

GPAQ had an acceptable level of association with Spearman’s rho
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coefficients 0.45 (moderate physical activity) and 0.57 (vigorous physical 

activity) with a previously validated subjective measure of physical activity 

(International Physical Activity Questionnaire) (Bull et al., 2009). In terms of 

criterion-related validity of the GPAQ for moderate intensity physical activity 

as determined by an accelerometry, results showed the GPAQ only produced 

poor (-0.03 in South Africa) to fair (0.23 in China) correlations with findings 

for vigorous physical activity showing fair correlations in both countries (0.23 

China and 0.26 South Africa) (Bull et al., 2009). As a result of this study Bull 

et al., (2009) called for 1) further replication of their work in order to confirm 

the validity of the GPAQ; and 2) in particular clarification of the validity of the 

GPAQ in a European setting as limited data are available (Bull et al., 2009).

6.2.2.2 Accelerometry (ActiGraph GT3X)

The accelerometer used in the current validation and reliability study was an 

Actigraph GT3X (Actigraph, Florida, US) which measures acceleration in 

one, two or three planes: vertical, medio-lateral and anterior-posterior. 

Accelerometry was the objective measurement of physical activity chosen, as 

it has been shown in previous research to be a valid and reliable tool when 

assessing daily levels of physical activity against doubly labelled water and 

has been validated in many laboratory and free living studies (Freedson et 

al., 1998; Flendelman et al., 2000; Brage et al., 2003).

Activity counts in the current study were recorded in one second epochs and 

were subsequently summed to provide total physical activity counts per day 

for each participant. After reviewing previous accelerometry literature and in
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accordance with preceding studies it was decided that the daily physical 

activity counts would be converted to METs in order to obtain specific 

intensity levels of physical activity using the following cut off points: sedentary 

(< 100 counts min"1), light (101-1951 counts min"1), moderate (1952-5724 

counts min"1) and vigorous activity (> 5725 counts min-1) and in turn minutes 

per day which was spent in each level of physical activity intensity (Freedson 

et al., 1998). Other criteria on which the accelerometry analysis was based 

included: (1) vertical axis only, (2) non-wear time, which was identified as a 

run of continuous zero movement lasting greater than 60 minutes, (3) a valid 

day, was considered as being, greater than or equal to 10 hours of wear time 

(Ekelund et al., 2006); and (4) an individual’s accelerometer dataset was 

considered to be valid and reliable, if it consisted of five valid days wear, 

including one weekend day, within the seven day study period (Ekelund et 

al., 2006).

6.2.2.3 Sport and Physical Activity Survey (SARAS)

The SARAS is the subjective physical activity measurement tool that was 

used to assess levels of physical activity in the Northern Ireland routinely 

collected dataset. The SARAS was adapted from the Global Physical Activity 

Questionnaire (GPAQ) by SportNI in collaboration with the SARAS project 

steering group. The SARAS steering group consisted of representatives from 

the Northern Ireland Public Health Agency, Belfast City Council Department 

of Culture, Arts and Leisure and the UKCRC Centre of Excellence for Public 

Health Northern Ireland (Appendix 2).
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The SARAS project steering group was put in place due to the complex 

nature of the questionnaire as it required input and engagement from the 

various sectors in order to ensure that the data that were to be collected 

would provide usable and practical information. The questionnaire was 

designed to assess the amount of physical activity, within four behavioural 

domains (home, work, active travel and sport and recreation). Completion of 

the questionnaire enables practitioners and researchers to establish levels of 

sport and physical activity participation over the last twelve months, last four 

weeks and last seven days. Not only can the SARAS act as a surveillance 

tool but it can help researchers, policy makers and study facilitators ascertain 

detailed information on the frequency, intensity, duration and type of activity 

across all four behavioural domains of physical activity.

The questionnaire was developed for use in Northern Ireland and it also 

enables researchers to capture country specific sports such as Gaelic 

football. An advantage of this questionnaire is that it can be adapted to the 

country of use and country specific activities and sports. The questionnaire 

also includes volunteering, coaching, club membership and barriers to 

participation, although for the purpose of this research only level of physical 

activity was tested for validity and reliability.

6.2.3 Validity and reliability 

6.2.3.1 Validity

Previous research has stated that validity is an essential component of any 

measurement tool, with Downing (2003) stating that validity “refers to the
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evidence presented to support or refute the meaning or interpretation 

assigned to assessment results”. If a measurement tool possesses no 

evidence of validity the results which it produces should be reviewed with 

extreme caution as they have little meaning or empirical significance 

(Downing, 2003). When a measurement tool is tested for validity it would be 

incorrect to conclude that the instrument is either valid or invalid but rather 

the validity evidence that the study produces will provide a score which is 

said to be more or less in support of the recommended interpretation of the 

data (Downing, 2003).

6.2.3.2 Criterion validity

Rowe & Mahar (2006) define criterion-related validity as being that which is 

“demonstrated by examining the relationship between scores on a test and 

scores on a criterion measure of the construct of interest”. Currently two 

types of criterion-related validity exist, concurrent evidence of validity and 

predictive evidence of validity (Rowe & Mahar, 2006). In the current study 

the focus will be on concurrent evidence of validity which is a design 

commonly implemented in physical activity research when aiming to test a 

potential substitute measurement tool for the criterion (Welk, 2002; Rowe & 

Mahar, 2006). In the case of this study the potential substitute measure will 

be the GPAQ and the criterion is accelerometry data.

6.2.3.3 Reliability

The reliability of a measurement tool refers to the reproducibility or 

consistency of a response (Thomas & Nelson, 2001). When the objective of
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a research study is to determine the reliability of a measurement tool and in 

the case of this study a self-report physical activity questionnaire (GPAQ), 

the GPAQ would be implemented on two separate occasions (Bull et al., 

2009). Once the study is completed, if the instrument in question produces a 

high score reliability this would mean that the individual who participated in 

the study received the same score when retested as they received the first 

time (Downing, 2003).

6.2.4 Data Collection

6.2.4.1 Validation study

Each of the study participants was visited at their home, where the 

researcher (Claire Cleland) explained the purpose of the validation trial and 

confirmed previous consent. This consent was previously obtained in writing 

when they were interviewed for the initial ‘before’ PARC household survey 

(see Chapter 2.3.1) (Hunter et al., 2011). The researcher (Claire Cleland) 

gave each of the participants an information sheet (Appendix 7) and 

demonstrated the use of the Actigraph GT3X. In summary the accelerometer 

demonstration involved: attaching the monitor by the elasticised belt around 

the waist and placing the monitor on the right hip; wearing the monitor for a 

period of seven consecutive days; removing the monitor for any water based 

activity (for example swimming, showering and bathing); and recording any 

non-wear time and non-ambulation activity (for example swimming, cycling, 

rowing, weight lifting) in the participant diary sheet provided (Appendix 8).
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At the end of the seven day validation study period, the researcher (Claire 

Cleland) returned to the participant’s home to collect the Actigraph 

accelerometer and invite participants to complete two interviewer 

administered self-report physical activity questionnaires, the GPAQ 

(Appendix 3) and the SAPAS (Appendix 2).

6.2.4.2 Test-retest study

Following the validation study those participants who volunteered to take part 

in future research were randomly selected. Those participants who 

consented to participate in the test-retest study (Appendix 9) were then 

visited again in their homes by the researcher (Claire Cleland) using the 

same study protocol as implemented in the validation study. Participants 

were once more provided with an Actigraph GT3X accelerometer and were 

asked to wear it for another period of seven consecutive days. Following the 

seven day period the researcher (Claire Cleland) returned to the participant’s 

home to collect the Actigraph monitor and administer the two self-report 

physical activity questionnaires: the GPAQ (Appendix 3) and the SAPAS 

(Appendix 2).

6.2.5 Data Management

The GPAQ and the SAPAS data were entered manually into SPSS Data 

Analysis Version 17.0 (SPSS Inc, Chicago, IL). Ten percent of data was 

checked for accuracy of entry for both physical activity measurement tools: 

the GPAQ and the SAPAS. Data entry for both questionnaires was found to 

be 100% accurate. The GPAQ data were cleaned and processed using the
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WHO Steps programme (WHO, 2005). The SARAS data were analysed 

using manually entered formulas in Microsoft Office Excel 2007. 

Accelerometry data were processed using Actilife version 5.2.0.

6.2.6 Data Analysis

Statistical analysis was performed using SPSS Data Analysis Version 17.0 

(SPSS Inc, Chicago, IL). Descriptive statistics (frequencies) and tests of 

differences were used for comparisons of baseline demographic variables of 

non-participants and participants.

Minutes of moderate -to -vigorous intensity physical activity (MVPA) per day 

were obtained from the GPAQ, accelerometry data and the SAPAS. Total 

MVPA from the GPAQ was calculated using the formula: total MVPA per 

week (minutes) = total moderate and physical activity performed at work + 

total moderate and vigorous activity performed in the discretionary domain 

(recreation) + total transport-related moderate and vigorous physical activity 

(Bull et al., 2009). Total minutes of MVPA per week for each participant was 

then divided by seven in order to acquire minutes of MVPA per day.

The cumulative amount of time (minutes) from accelerometry data which was 

spent in moderate, vigorous and very vigorous intensity activity was 

accumulated and total MVPA was divided by the number of valid days, in 

order to acquire minutes of MVPA per day for each participant. The number 

of valid days for each participant varied between five and seven days, 

following the accelerometer data analysis (see Chapter 6.2.2.2).
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Total minutes of MVPA from the SARAS was calculated using the formula: 

total MVPA per week (minutes) = sum of moderate and vigorous active 

transport (walking and/or cycling) in the last seven days + sum of moderate 

and vigorous activity performed in the home in the last seven days + sum of 

moderate and vigorous activity that was performed at work in the last seven 

days + sum of moderate and vigorous activity playing sport in the last seven 

days. Subsequently, the total minutes of MVPA per week that was 

accumulated for each participant in the four domains of physical activity was 

divided by seven in order to acquire minutes of MVPA per day.

A Kolmogorov-Smirnov test was performed in order to determine normality, 

with a p value of >0.05 determining that the variable was normally distributed. 

Results showed that for minutes of MVPA per day the data was non-normal 

therefore an assessment of median minutes of MVPA per day was 

performed. In addition, Wilcoxon-signed rank tests were carried out in order 

to determine if any significant differences existed between the median 

minutes of MVPA per day as recorded by all instruments.

For evidence of criterion-related validity, analysis was performed in order to 

determine the correlation between the minutes of MVPA per day as reported 

by the GPAQ compared to the criterion, accelerometer-determined MVPA 

and subsequently, minutes of MVPA per day as reported by the SAPAS 

compared to the criterion, accelerometer-determined MVPA using 

Spearman’s rho coefficient, as the MVPA data were not normally distributed.
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Spearman’s rho coefficients were also performed to determine the correlation 

between total minutes of MVPA per day as reported by the GPAQ and the 

SAPAS with accelerometry data for both genders; in order to determine if any 

differences exist between males or females. In addition, to assess the 

convergent validity, a Spearman’s rho coefficient was performed on minutes 

of MVPA per day as reported by the GPAQ versus the SAPAS.

A one sample t-test was performed in order to obtain the mean, SD and 95% 

confidence intervals of the mean difference of minutes of MVPA per day as 

determined by both measurement tools (GPAQ and accelerometer; and 

SAPAS and accelerometer). A modified Bland-Altman was performed in 

order to determine the agreement between the minutes of MVPA per day as 

reported by the GPAQ with that measured by the accelerometer; and 

secondly, between the minutes of MVPA per day as reported by the SAPAS 

with that measured by the accelerometer (Bland & Altman, 1986). A Bland- 

Altman plot was produced for the difference between the minutes of MVPA 

per day as measured by the criterion (accelerometer) and the self-reported 

minutes of MVPA per day against the minutes of MVPA per day as measured 

by the criterion.

The extent of change in minutes of MVPA per day was then assessed by 

performing Spearman’s rho coefficient. The change in minutes of MVPA per 

day as measured by both of the subjective instruments at time point one and 

time point two were correlated with the change in minutes of MVPA as
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measured objectively by the accelerometer at time point one and time point 

two:

• The subjective measurement tool (GPAQ or SARAS) [time point 2 - time 

point 1] with accelerometry data [time point 2 - time point 1];

Finally, to assess the reliability of the GPAQ and the SAPAS in the current 

study a test-retest method was applied. Intra class correlation coefficients 

were performed to determine the reliability between the reported minutes of 

MVPA per day at time points one and two for each of the subjective 

measurement tools separately: 1) the GPAQ; and 2) the SAPAS.

The Spearman’s rho coefficient r values which were used in this were those 

used in the nine country study by Bull et al., (2009) as benchmarks to define 

the various correlations: 0-0.20 = poor correlation, 0.21-0.40 = fair 

correlation, 0.41-0.60 = moderate/acceptable correlation, 0.61-0.80 = 

substantial correlation, 0.81-1.0 = near perfect correlation (Landis & Koch, 

1977). Significance was measured at the level of p <0.05.

6.3 RESULTS

6.3.1 Demographic Characteristics 

6.3.1.1 Validation study

Of the 345 participants that were randomly sampled to participate in the first 

validation study, a total of 115 were not able to be contacted by telephone 

(phone number no longer in use, no phone number provided during 

participation in previous study, wrong phone number provided) and did not
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respond to a letter of invitation (to decline their invitation to the validation 

study). A further 129 of the 230 individuals declined participation in the study 

for various reasons such as they had moved house and were no longer living 

in the area, were pregnant, were currently sick or were not interested in 

participating in the study. The remaining 101 individuals agreed to 

participate in the current validation study (Figure 6.1). An overall response 

rate of 44% (101/230) for those participants who were contacted was 

achieved.

Statistical analysis revealed that no statistically significant differences were 

found between participants and non-participants in terms of their age, gender 

and level of physical activity (minutes of MVPA per day) (p >0.29). Of the 

101 participants that were recruited to participate in the validation study 6 

were excluded (3 females and 3 males) as they failed to complete the 

dataset by either not wearing the accelerometer for the required period of 

time (7 consecutive days) (n = 3) or they failed to complete the two self- 

report physical activity questionnaires (n = 3). Of the 95 participants that did 

complete the validation study, 44 were female and 51 were male. 

Participants had an overall mean age of forty four years (SD ± 14, range 17- 

77 years). The overall demographic characteristics of the sample that 

participated in and completed the validation study are presented in Table 6.1.

6.3.1.2 Test-retest study

Of the participants who took part in the validation study, 81 individuals 

agreed to further contact by the research team. Of those 81 participants, 53
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individuals (27 females and 26 males) were selected to participate in the test- 

retest study. During the recruitment phase 8 participants could not be 

contacted by telephone, 1 declined and the remaining 44 individuals agreed 

to participate (21 females and 23 males) (Figure 6.1).

An overall response rate of 98% (44/45) for those participants who were 

contacted was achieved for the test-retest study. Of the 44 participants that 

were successfully recruited to participate in the test-rest study, 3 males were 

excluded as they failed to complete the dataset by either not wearing the 

accelerometer for the required period of time (7 consecutive days) (n = 1) or 

they did not successfully complete the two self-report physical activity 

questionnaires (n = 2). Of those participants that completed the test-retest 

study (n = 41), 21 were female and 20 were male, with an overall mean age 

of forty six years (SD ± 14, 17-75-years). The overall demographic 

characteristics of the test-retest sample are presented in Table 6.1.

6.3.2 Measurement tools

Of the 95 participants who completed the validation study only 65 individuals 

had valid accelerometer wear time and in terms of the test-retest study, of the 

41 participants who completed the study only 30 participants had valid 

accelerometer wear time. Accelerometer wear time was considered valid 

when participants wore the monitor for a period of ten hours each day for at 

least five of the consecutive seven study days; this was to include one 

weekend day. Statistical analysis showed that no statistically significant 

differences were found for gender, age or level of physical activity (minutes of
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MVPA per day) between those who were found to have valid and reliable 

wear time in comparison to those who did not (Table 6.1).

When assessing the convergent validity of the two subjective physical activity 

measurement tools (the GPAQ and the SAPAS) all of the 95 participants who 

took part in the validation study were included in this assessment as they had 

completed both of the self-report physical activity questionnaires (the GPAQ 

and the SAPAS) at time point one.

6.3.3 GPAQ validation

6.3.3.1 Assessment of minutes of MVPA per day

Results for the validation study (n = 65) showed that the median level of 

physical activity as measured by the GPAQ was 30 minutes of MVPA per day 

whereas the objectively measured median level of physical activity 

(accelerometer) was found to be 56 minutes of MVPA per day. This 

difference was found to be non-significant (p >0.05).

When analysis was performed by gender the GPAQ indicated that the 

median MVPA per day for females was 30 minutes in comparison to 

accelerometry data which found that the median minutes of MVPA per day 

was 49.5. These results were found to be significantly different (p <0.05). 

For males the GPAQ reported that the median MVPA per day was 43 

minutes in comparison to 65 minutes of MVPA per day as measured by the 

accelerometer. However, this difference was not statistically significant (p 

>0.05). (Table 6.2).
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6.3.3.2 Criterion-related validation evidence

Criterion-related validation was performed on the data that were available for 

65 participants that had valid accelerometer wear time (see Chapter 6.3.2). 

For the total minutes of MVPA per day, a moderate agreement between the 

GPAQ (subjective) and accelerometry data (objective) was found with a 

Spearman’s rho correlation of r = 0.48 which is significant at the level of p = 

0.01 (2-tailed). Criterion validation analyses that were performed by sub

group for gender showed similar moderate correlations of r = 0.43 for 

females which was significant at the p = 0.05 level (2-tailed) and r = 0.50 for 

males which was significant at the level of p = 0.01 (2-tailed) (Table 6.3).

6.3.3.3 Bland-Altman analysis

Bland-Altman analysis was performed to test the agreement between the 

subjective measurement tool (the GPAQ) and the criterion (accelerometer), 

on valid data for 65 participants. Figure 6.2 is a modified Bland-Altman plot 

showing the difference between the objectively measured minutes of MVPA 

per day (accelerometer) and the self-reported minutes of MVPA per day as 

recorded by the GPAQ, plotted against the criterion minutes of MVPA per 

day (accelerometer). The mean difference between the two methods of 

MVPA was -0.8 minutes of MVPA per day (not significant) and the 95% 

confidence intervals of the mean difference showed that there was no bias (- 

17.37, +15.77). The limits of agreement were wide, with the difference lying 

between -131.85 and +130.25 (Figure 6.2).
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6.3.3.4 Extent of change

Extent of change analysis was performed on the subjective (the GPAQ) and 

objective (accelerometry) instruments at time points one and two (n = 30). 

Findings highlighted that the changes correlated between results for both 

instruments between each time point were found to be of a moderate level r 

= 0.41 which was significant at the levei of p = 0.05 (Table 6.3).

6.3.3.5 Reliability

An intra class correlation coefficient was performed on data that were 

provided for 41 participants as they had completed the GPAQ at both, time 

point one and at time point two. Results showed that the estimated reliability 

between the two time points was 0.44, with 95% Cl (0.15, 0.66).

6.3.4 SARAS validation

6.3.4.1 Assessment of minutes of MVRA per day

Results of the validation study (n = 65) showed that the median level of 

MVPA per day, derived from the SAPAS was found to be 60 minutes 

whereas the accelerometer measured a median total of MVPA of 56 minutes 

per day. This difference was found to be non-significant (p >0.05). For 

females the SAPAS estimated median minutes of MVPA per day to be 51 in 

comparison to accelerometer determined MVPA per day which was 49.5 

minutes and for males, results for the SAPAS showed median minutes of 

MVPA to be 67 per day in comparison to accelerometry determined MVPA 

per day which found to be 65 minutes. For both genders the differences 

were found to be non-significant (p >0.05) (Table 6.2).
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6.3.4.2 Criterion-related validation evidence

The criterion-related validation evidence was performed on data for 65 

participants who provided valid physical activity data. Results showed that 

for total minutes of MVPA per day there was a fair agreement between the 

SARAS and accelerometer data with a Spearman’s rho correlation of r = 0.36 

which was found to be significant at the level of p = 0.01 (2-tailed). Analysis 

by gender showed that results for both males and females had fair 

correlations between the SARAS results and accelerometer data: r = 0.29 for 

females and r = 0.39 for males, although only the correlation for males was 

found to be statistically significant, at the level of p = 0.05.

6.3.4.3 Bland-Altman analysis

Bland-Altman analysis was performed to test the agreement between the 

subjective measurement tool (the SARAS) and the criterion (accelerometer), 

on valid data for 65 participants. Figure 6.3 is a modified Bland-Altman plot 

showing the difference between the objectively measured minutes of MVPA 

per day (accelerometer) and the self-reported minutes of MVPA per day as 

recorded by the SARAS, plotted against the criterion minutes of MVPA per 

day (accelerometer). The mean difference between the two methods of 

MVPA was -18.58 minutes of MVPA per day (not significant) and the 95% 

confidence intervals of the mean difference showed that bias was evident (- 

34.70, -2.47). The limits of agreement were wide, with the difference lying 

between -145.98 and +108.82 (Figure 6.3).
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6.3.4.4 Extent of change

In terms of the extent of change as determined by the subjective self-report 

physical activity measurement tool (the SARAS) and the objectively 

measured level of physical activity (accelerometry data) at time points one 

and two (n = 30), the changes correlated between results for both 

instruments were found to be of a fair correlation r = 0.35 which was 

significant at the level of p = 0.01 (Table 6.4).

6.3.4.5 Reliability

An intra class correlation coefficient was performed on data that were 

provided for 41 participants as they had completed the SARAS at both times 

point one and at time point two. Results showed that the estimated reliability 

between the two time points was 0.69, with 95% Cl (0.49, 0.82).

6.3.4.6 Convergent validity

Results for all 95 participants who took part in the validation study showed 

that when comparing total minutes of MVPA per day for the SARAS with that 

of the GPAQ there was a substantial correlation of r = 0.64 which was 

significant at the level of p = 0.01. In addition, statistical analysis showed 

that correlation coefficients for males (n = 51) were of a substantial level of 

agreement of r = 0.70 (p = 0.01) and for females (n = 44) results showed a 

moderate level of agreement between subjective methods r = 0.56 (p = 0.01).

179



6.4 DISCUSSION

To my knowledge this is the first study that assesses the criterion-related 

validity evidence and reliability of the subjective self-report GPAQ and the 

SARAS in a healthy free living UK population. The results demonstrate 

moderate evidence of criterion-related validity for the GPAQ and fair 

evidence cf criterion-related validity for the SAPAS. With both self-report 

questionnaires showing no significant differences in minutes of MVPA per 

day when compared with accelerometry data.

Analysis also showed that the mean difference for minutes of MVPA per day 

for the GPAQ and self report was -0.8 minutes and for the SAPAS and self 

report was -18.58 minutes of MVPA per day. However, the wide limits of 

agreement that were found for both the GPAQ and the SAPAS suggest that 

these self-report measures may not be the tools of choice when aiming to 

assess minutes of MVPA per day at the level of the individual. This finding 

concurs with results from a criterion validity study that was carried out in 

Swedish adults and aimed to compare a self-report physical activity 

measurement tool with accelerometry data (Ekelund et al., 2005). Similar to 

the current study, analysis performed by Ekelund et al., (2005) showed that 

the limits of agreement were too wide for the IPAQ to be used to assess 

MVPA on an individual basis.

In terms of reliability testing in this study, results showed that the SAPAS was 

the more reliable self-report measurement tool in comparison to the GPAQ 

for overall minutes of moderate -to -vigorous physical activity per day.
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Finally, it was felt that the novel aspect of this study lies with results that were 

found for the extent of change (see Chapter 6.3.3.5 and Chapter 6.3.4.5). 

Findings highlighted that the GPAQ correlated moderately well (GPAQ, r = 

0.41) and the SAPAS fairly well (r = 0.35) when results at the two time points 

were correlated with results from the objective measurement tool 

(accelerometry).

In order to answer the second aim of this study, that is, to establish which 

method of physical activity measurement ((1) questionnaire selected by the 

study team (the GPAQ); (2) routinely collected physical activity questionnaire 

data (the SAPAS); or (3) accelerometry) is most appropriate tool to be 

implemented with the aim of: measuring levels of physical activity at the level 

of an individual, community or population; monitoring physical activity levels 

over time at the level of an individual, community or population; and to 

assess the extent of change in levels of physical activity following physical 

activity interventions) it was important to accumulate all of the findings from 

the validity and reliability studies of both the subjective measurement tools 

(the GPAQ and the SAPAS).

When researchers or practitioners working in the field of public health and/or 

physical activity are aiming to obtain an estimate of levels of physical activity 

on an individual basis it would be advised that they use an objective 

measurement tool such as an accelerometer. By implementing a direct 

objective measurement tool to observe levels of physical activity at the level 

of an individual this will provide study facilitators with a more accurate
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account of physical activity, in comparison to the results that subjective tools 

such as the GPAQ or the SARAS would provide.

Conversely, when the aim of a study is to establish levels of physical activity 

at the level of a community or population, the findings of this study indicate 

that the GPAQ would be an acceptable tool for facilitators or researchers to 

implement. The GPAQ would be advised as opposed to the SAPAS as 

statistical analysis from the current study showed that the GPAQ proved to 

be the more accurate but less reliable subjective physical activity 

measurement tool when minutes of MVPA per day reported in a free living 

UK population were compared with minutes of MVPA measured by 

accelerometry.

In order to determine an appropriate measurement tool to monitor physical 

activity trends over time for an individual, community or population; and to 

measure the effectiveness of physical activity interventions by extent of 

change, reliability testing and extent of change in measurements were 

examined during this study. Findings suggest that if facilitators in practice or 

research require levels of physical activity to be monitored over time or levels 

of physical activity to be assessed subsequent to the completion of a physical 

activity intervention at the level of the individual they would be advised to 

utilise an objective measurement tool such as an accelerometer.

Conversely, when study facilitators are aiming to obtain an estimate of 

minutes of MVPA per day in addition to monitoring trends in physical activity
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or when aiming to measure the extent of change from a physical activity 

intervention at the level of a community or population the implementation of a 

the GPAQ would be an appropriate cost-effective tool.

In terms of the SARAS, evidence shows that it would not be considered an 

appropriate subjective measurement tool to implement when aiming to obtain 

an exact estimation of physical activity at the level of a community or 

population. The reason for this recommendation is in relation to the fair 

result that was found for the validation of SARAS as a measurement tool 

when used to establish levels of physical activity. The SARAS may however 

be an appropriate tool to provide researchers with the direction of trends in 

physical activity over time and the extent of change between two time points 

at the level of a community or population; the SARAS had a relatively high 

intra class correlation in terms of its reliability and it correlated fairly well as 

an assessment of extent of change.

6.4.1 Strengths and limitations

This validation and reliability study had several strengths which included the 

measurement period that was the same length and period of time for each of 

the three tools (seven days). The rigour that was applied during the sampling 

process and as a result of this, information was gained about the 

representativeness of the study population and thus the generalisability of 

findings. An additional strength of this study was the varied statistical testing 

that was implemented on all data collected.
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Limitations of the current study are in relation to its initial small sample size 

and in turn the invalid participant accelerometer wear time and the 

unsuccessful completion of the physical activity questionnaires, which 

resulted in a further reduction of the sample. This was also a limitation found 

in the Prince et al. (2008) systematic review as they found that there 

appeared to be inconsistencies and time lags between the number of days 

that were assessed by the self-report and objective measures of physical 

activity (Prince et al., 2008). It should also be noted as a limitation of this 

study and of any physical activity research that uses accelerometers, that 

total physical activity may be underestimated as accelerometers do not 

measure water based physical activities (such as swimming, surfing, 

windsurfing, aqua aerobics) or the intensity exerted during non-ambulatory 

activities (such as weight lifting, cycling or rowing). Therefore, it may be 

appropriate to propose the use of both a subjective and an objective 

measurement tool in future research studies in order to obtain an 

assessment of physical activity type, intensity, duration, context and location. 

Both measures appear to have their own advantages and disadvantages 

(Abanil et al., 2010). Finally, the duration between measurements taken at 

time point one (spring/summer) and time point two (winter) may also be 

considered as a limitation of the test-retest study: reliability correlations may 

have been higher with a shorter interval between measurements.

6.5 CONCLUSION

In conclusion, this study provides an evaluation of criterion-related validity 

evidence and reliability of two types of subjective physical activity
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measurement compared with an objective measurement of physical activity - 

accelerometry. Results of this study will help researchers and practitioners 

determine which physical activity measurement tool is appropriate for their 

work, depending on their study sample and proposed evaluation outcomes. 

Overall evidence from the current study has highlighted that the subjective 

physical activity measurement tool, the GPAQ may be used appropriately in 

practice or research studies as it was found to be an acceptable tool when 

aiming to estimate levels of physical activity, monitor physical activity trends 

and to assess the effectiveness of physical activity interventions on a 

community or population level. The findings indicate that previously collected 

routinely available physical activity data within SARAS were acceptable when 

aiming to monitor the direction of trends in physical activity and to measure 

the extent of change post intervention at a community or population level. 

Therefore, results of this study support the use of the GPAQ and the SAPAS 

by researchers and practitioners following the recommendations provided 

below.

6.6 RECOMMENDATIONS

Based on the results of this study and a review of previous research the use 

of the subjective physical activity measurement tool - the GPAQ would be 

recommended for:

1) Establishing levels of physical activity at a community or population 

level or in large physical activity intervention studies.

2) Monitoring physical activity trends over time for policy or public health 

assessments at a community or population level.
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3) Population physical activity surveillance.

4) Measuring the effectiveness of community or population level physical 

activity interventions by extent of change.

The GPAQ’s use would not be recommended for:

1) Assessing minutes of MVPA on an individual basis.

Based on the results of this study and a review of previous research the use 

of the SAPAS would be recommended for:

1) Monitoring the direction of physical activity trends over time for policy 

or public health assessments at a community or population level.

2) Measuring the effectiveness of community or population level physical 

activity interventions by extent of change.

The use of SAPAS would not be recommended for:

1) Population physical activity surveillance.

2) Assessing minutes of MVPA on an individual basis, community or 

population level.

6.6.1 Recommendations for research

It would be recommended that further research should be carried out in order 

to replicate the current validation and test-rest studies in a larger sample to 

confirm the criterion-related validation evidence and reliability of both the 

subjective physical activity measurement tools (the GPAQ and the SAPAS) 

used in this study with accelerometry. Future research would also be
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warranted to test the reliability of the GPAQ and the SARAS within a shorter 

period of time and to explore the various other forms of reliability and validity 

evidence not explored in this study such as: discriminant validity, criterion 

validity using other criterion methods and construct validity.

6.6.2 Recommendations for practice

It would be recommended that practitioners follow the recommendations as 

set out in Chapter 6.6, in order to implement the most appropriate physical 

activity measurement tool for their work. If funding constraints or access to 

physical activity measurement tools prevent practitioners from implementing 

the most suitable instrument as advised in Chapter 6.6 it would be advised 

that they seek advice from researchers working in the field of physical activity 

measurement in order to determine an appropriate alternative that is 

considered to be a valid and reliable measurement tool.
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Table 6.1 Demographic characteristics of participants recruited to the 
validation and test-rest studies.

Validity study Test-rest study
Demographic

variable
Overall
sample
(n = 95)

Study
sample*
(n = 65)

Overall
sample
(n = 41)

Study
sample*
(n = 30)

Gender N (%) N (%) N (%) N (%)

Female 44 (46) 34 (52) 21(51) 17 (57)

Male 51(54) 31 (48) 20 (49) 13 (43)
Age (years), 
mean (SD)

Overall
sample 44 (14) 44 (14) 46 (14) 48 (13)

Female 43 (13) 44 (14) 45 (13) 49 (12)

Male 45 (15) 45 (13) 46 (15) 48 (14)

Physical
activity
level**

N (%) N (%) N (%) N (%)

Low 25 (26) 18 (28) 12 (29) 9 (30)

Females 11 10 7 5

Males 14 8 5 4

Moderate 35 (37) 27 (41) 15 (37) 12 (40)

Females (N) 19 14 8 8

Males (N) 16 13 7 4

High 35 (37) 20 (31) 14 (34) 9 (30)

Females (N) 15 10 6 4

Males (N) 20 10 8 5
‘Participants who had valid accelerometer wear time (5 days including one 
weekend day)
**As reported by GPAQ in a previously administered household survey 
(Hunter etal., 2011)
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6.2 Assessment of minutes of MVPA per day as measured by GPAQ, 
SAPAS and accelerometry data.

Measurement tool Median MVPA per 
day (minutes) Inter quartile range

Validation study (n = 65)

GPAQ 30 17-75

SAPAS 60 18-120

Accelerometer 56 445-74

Females (n = 34)

GPAQ 30 15-62

SAPAS 51 14-95

Accelerometer 49.5 44-66

Males (n = 31)

GPAQ 43 19-120

SAPAS 67 30-126

Accelerometer 65 48-76
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6.3 Results of Spearman’s rho coefficient correlations for the GPAQ.

Sample n Variables point

Spearman’s
rho

coefficient
(r)

P value

Criterion validity

Overall sample* 65 GPAQ vs.
Accelerometry Time 

(minutes of point
MVPA per one

day)

0.48 0.01

Females 34 0.43 0.05

Males 31 0.50 0.01

Extent of change

Overall sample** 30

Change
between

GPAQ vs. T'm®
Change ^oln

. , a one vs.between. , Timeaccelerometry
(minutes of pt°lnt
MVPA per two

day)

0.41 0.05

Reliability
Intra class 
correlation 95% Cl

Overall sample 41

GPAQ vs. Tim®
GPAQ pomt

... , one vs.(minutes of \.. /ri A TimeMVPA per . .. T point
dart two

0.44 0.15,0.66

‘Overall sample that had valid accelerometer wear time (validation study) 
(65/95)
“Overall sample that had valid accelerometer wear time (test-rest study) 
(30/41)
MVPA: moderate-to-vigorous physical activity
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6.4 Results of Spearman’s rho coefficient correlations for the SARAS.

Sample n Variables Time
point

Spearman’s
rho

coefficient
(r)

P value

Criterion validity

Overall sample* 65

SARAS vs. 
Accelerometry 

(minutes of 
MVPA per 

day)

Time
point
one

0.36 0.01

Females 34 0.29 -

Males 31 0.39 0.05

Extent of change

Overall sample** 30

Change 
between 

SAPAS vs. 
Change 
between 

accelerometry 
data (minutes 
of MVPA per 

day)

Time 
point 

one vs.
Time
point
two

0.35 0.01

Reliability
Intra class 
correlation 95% Cl

Overall sample 41

SAPAS vs.
SAPAS 

(minutes of 
MVPA per 

day)

Time 
point 

one vs.
Time
point
two

0.69 0.49,0.82

Convergent validity

Overall sample 95

SAPAS vs.
GPAQ 

(minutes of 
MVPA per 

day)

Time
point
one

0.64 0.01

*Overall sample that had valid accelerometer wear time (validation study) 
(65/95)
**Over sample that had valid accelerometer wear time (test-rest study) 
(30/41)
MVPA: moderate-to-vigorous physical activity

191



Figure 6.1 Flow diagrams for participants in validation and test-rest 
studies.

r

Recruited from household survey 
for further research 

(n = 682)

Randomly sampled for invitation to validation study 
(n = 345)

Females (175: Low = 62; Moderate = 58; High = 55) 
Males (170: Low = 60; Moderate = 50; High = 60)

"\

V_

Could not be 
contacted 
(n = 115)*

No response to letter 
or telephone call (43) 

No phone number 
(16)

Phone number not in 
use(5)

Wrong phone number 
(43)

Wrong address (8)

Declined 
participation 

(n = 129)**
Withdrawn (125) 
Moved from area

(4)

V________ J

Randomly sampled for

Recruited from 
validation study for 

test-retest study 
(n = 81)

invitation to test-retest 
study 

(n = 53)
Females (27) 

Males (26)

J

Valid wear time 
(n = 65)

Females (34) 
Males (31)

Completed 
(n = 95)

Females (44) 
Males (51)

Accepted 
(n = 101)

Females (47) 
Males (54)

Did not complete 
(n = 6)

Females (3) 
Males (3)

Accepted 
(n = 44)

Females (21) 
Males (23)

Could not be 
contacted (n = 8)

No response 
telephone call (6) 
Phone number not 

in use (2)
Did not complete 

(n = 3)
Males (3)

Declined 
participation 

(n = 1)
Withdrawn (1)

Completed 
(n = 41)

Females (21) 
Males (20)

‘Females (49: Low = 13; Moderate = 14; High = 22); Males (66: Low = 19; 
Moderate = 24; High = 23) ** Females (79: Low = 35; Moderate = 24; High = 
10); Males (50: Low = 26; Moderate = 9; High = 15)
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Figure 6.2 Modified Bland-Altman plots showing the difference between 
the objectively measured minutes of MVPA per day (accelerometer) and 
the self-reported minutes of MVPA per day as recorded by the GPAQ, 
plotted against the criterion minutes of MVPA per day (accelerometer).
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Figure 6.3 Modified Bland-Altman plots showing the difference between 
the objectively measured minutes of MVPA per day (accelerometer) and 
the self-reported minutes of MVPA per day as recorded by the SAPAS, 
plotted against the criterion minutes of MVPA per day (accelerometer).
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CHAPTER 7

DISCUSSION

7.1 SYNTHESIS OF FINDINGS

Physical inactivity is one of the most prevalent causes of non-communicable 

diseases in the western, industrialised world. Even though it has been widely 

publicised and acknowledged that regular participation in physical activity is a 

modifiable risk factor for many chronic diseases, levels of activity still remain 

low; with approximately 60% of men and 70% of women in England not 

meeting the Chief Medical Officer’s recommendations (NHS, 2009).

Research has shown that disparities in levels of physical activity exist 

between the most and least affluent in society resulting in inequalities in 

health (Goldman, 2001). Reports have also shown that those who are 

positioned at the lower end of the socio-economic strata and perform less 

leisure time physical activity are disproportionately affected by chronic 

disease.

Physical inactivity and its determinants pose many new challenges for 

researchers and practitioners working in the field of physical activity and 

public health. One challenge is to determine the most effective methods of 

intervention to increase levels of physical activity in socio-economically 

disadvantaged communities, as at present reviews of successful techniques 

are somewhat lacking and ambiguous. Therefore, an improved
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understanding of effective interventions in socio-economically disadvantaged 

communities is warranted.

The main objective of this thesis was to acquire a better understanding of 

physical activity and physical activity interventions in socio-economically 

disadvantaged communities. Specifically the research focuses on the 

identification of effective previously trialled methods of physical activity 

intervention at an international (see Chapter 3) (Cleland et al., 2012) and 

local level (see Chapter 4). Chapter 4 also aimed to answer research 

questions in relation to the design and implementation of future physical 

activity interventions in socio-economically disadvantaged communities. It 

was hoped that Chapter 5 would help to provide descriptive characteristics of 

individuals residing in a socio-economically disadvantaged community in 

relation to levels of physical activity. In addition, the study described in 

Chapter 6 aimed to ascertain valid and reliable measurement tools that may 

be implemented to evaluate levels of physical activity and measure the 

outcomes of an intervention.

7.1.1 Physical activity interventions - design and implementation

Evidence from the first two studies of this thesis (see Chapters 3 and 4) 

highlights effective methods of physical activity intervention in socio

economically disadvantaged communities. The first study was a systematic 

review (see Chapter 3) of the effectiveness of physical activity interventions 

in socio-economically disadvantaged communities (Cleland et al., 2012). 

This research was deemed necessary as many of the reviews to date have
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focused on evaluating interventions in the general community or population, 

or those which were delivered in specific intervention sites such as the 

workplace (Kahn et al., 2002; Dugdill et al., 2008; Baker et al., 2010) but no 

recent review of interventions in socio-economically disadvantaged 

communities was identified.

The second study was a qualitative investigation (see Chapter 4) and its 

purpose was warranted as a recent Foresight report stated that there is a 

need for an improved understanding into the relationships between 

individuals, communities and their social capital, statutory and voluntary 

agencies, and the environment, in order to design effective population 

approaches to increase levels of physical activity (Leischow et al., 2008).

It has been widely recognised that physical activity and its determinants are 

an extremely complex set of health behaviours (Adams & White, 2005). In 

order to gain a better knowledge of physical activity and its determinants, 

various models of behaviour change have been designed to provide 

frameworks to assist in the understanding of health behaviours. By gaining 

an improved insight into physical activity behaviour and its influencing factors 

it is thought that interventionists will be able to design more effective 

initiatives to increase levels of physical activity. Such theories of behaviour 

change provide study facilitators with a framework to inform their study 

design, development, implementation and evaluation phases.
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Evidence from the systematic review included in this thesis (see Chapter 3) 

showed that most programmes demonstrating a worthwhile benefit to levels 

of physical activity reported having used a theoretical model of behaviour 

change to underpin the intervention’s conceptual framework (Cleland et al., 

2012). Therefore when making recommendations for the design of future 

initiatives it would be deemed appropriate to propose that physical activity 

interventions for implementation in socio-economically disadvantaged 

communities should be underpinned by a theory of behaviour change.

A theoretical model which could provide researchers and practitioners with a 

framework to underpin their physical activity interventions in socio

economically disadvantaged communities is the Social Ecological model of 

behaviour change. This model is based on the premise that multiple inter

related factors (individual, social, environmental and policy) have an impact 

on an individual’s health behaviour and in turn their health outcomes (Minkler 

et al., 1999; Robinson, 2008). The Social Ecological model aims to provide 

researchers and practitioners with a broader perspective on behaviour 

change and can assist in the advancement of their intervention by offering a 

comprehensive approach integrating multiple levels of influence (Robinson, 

2008).

Evidence from the first two studies of this thesis (see Chapter 3 and 4) 

suggests that the Social Ecological model of behaviour change should be the 

framework used when designing, implementing and evaluating physical 

activity interventions in socio-economically disadvantaged communities.
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Each of the components that were deemed to be effective from previously 

trialled interventions and the key components that were proposed for future 

interventions can be aligned with the multiple levels of influence of the Social 

Ecological model (see Chapters 3 and 4) (Cleland et al., 2012). The model 

will provide facilitators with a structured framework to underpin the design of 

their physical activity interventions in socio-economically disadvantaged 

communities and will ensure all levels of influence on physical activity have 

been considered and encompassed by inclusion of effective intervention 

components.

7.1.1.1 Social Ecological model - individual level of 

influence

The first level of the Social Ecological model focuses around individual 

factors which have an influence on physical activity. Such factors include: 

age, gender, knowledge, education, personal beliefs, perceived barriers and 

abilities (NCI, 2005). In order to address these factors in future interventions 

findings from this thesis suggest that study facilitators should implement a 

participatory approach with their potential intervention participants/community 

when designing physical activity interventions for implementation in socio

economically disadvantaged communities. By involving potential 

participants/community from the outset this will enable the intervention and 

its components to be tailored to the participant’s age, gender, level of 

education and abilities. This recommendation is supported by Burgoyne et 

al., (2008) who reported that in order for health promotion to be effective and 

have an impact, it is essential that those implementing interventions have an
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understanding of their target population. In addition, previous research has 

also shown that is important to tailor interventions and their components 

making them appropriate to participants’ personal characteristics and realities 

(Kahn et al., 2002; Ogilvie et al., 2007; Robinson et al., 2008).

Results of the systematic review (see Chapter 3) and the qualitative semi- 

structured interview study (see Chapter 4) showed that interventions should 

include an educational component and practical physical activity classes 

(Cleland et al., 2012). It appeared that it is appropriate for interventionists to 

tailor these components to the participants’ age and educational status 

(Hovell et al., 2008) as well as their level of fitness, gender and societal 

norms. Strategies such as these would alter the participant’s knowledge, 

attitude and beliefs, potentially overcoming many of the factors that influence 

physical activity at the level of the individual.

7.1.1.2 Social Ecological model - social level of influence

The second level of influence which needs to be considered when aiming to 

change physical activity behaviour is the social level. This level includes 

factors such as personal relationships, culture and community involvement. 

Evidence from this thesis has highlighted effective intervention approaches 

that can bring change to one’s social environment by influencing personal 

relationships and relationships which exist within the community.

Findings from the systematic review (see Chapter 3) were similar to previous 

research and showed that group-based initiatives targeting adults are the
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most effective method of intervention (Ogilvie et al., 2007; Cleland et al., 

2012). Results of the review may also support the theory that interventions 

at a community or societal level have the best hope of narrowing health 

inequalities as findings showed that interventions had a small effect on 

physical activity levels over a community (Bravata et al., 2007; Cleland et al., 

2012).

By implementing a physical activity intervention that employs either a group- 

based (adult) or community wide approach this will help to overcome many 

potential social barriers to physical activity. Implementation of either 

approach may help overcome these barriers as they will help to forge 

personal and/or community relationships which will provide participants with 

a network of social support and interaction in relation to physical activity. It 

will also help to promote the awareness of physical activity within a 

community and modify attitudes and beliefs towards physical activity.

An effective component that would be recommended for inclusion in a group 

or community intervention was counselling as results showed that it was a 

common component of effective physical activity interventions in socio

economically disadvantaged communities (Cleland et al., 2012). Counselling 

enabled participants to interact with others, sharing ideas, discussing goals, 

addressing barriers to physical activity and to identify sources of support 

(Clarke et al., 2007; Cleland et al., 2012). Such interventions should also 

include a mix of professional guidance, self-direction and ongoing support 

(Hillsdon et al., 2005; Cleland et al., 2012).
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Furthermore, results suggested that ways to overcome social influences on 

levels of physical activity would be to tailor the intervention to a participant’s 

cultural and societal norms in addition to their individual level characteristics 

(Cleland et al., 2012). This finding is in line with previous literature as it was 

reported that an intervention should be designed with the aim of being more 

culturally appropriate and sensitive to the target population (Robinson, 2008). 

For example Beech et al., (2008) aimed to recruit overweight African 

American girls aged 8-10 years. With their target group in mind they 

implemented ‘Movin it & Munchin it’ a weekly dance/aerobics class followed 

by an interactive nutrition session plus healthy snacks and incentives (small 

gifts).

It would be recommended that study facilitators opt for one of the effective 

intervention approaches and include effective components in the design of 

future interventions. By doing so, this will provide participants with social 

support in turn encouraging positive physical activity behaviour change by 

promoting positive peer and community attitudes and awareness towards 

physical activity.

7.1.1.3 Social Ecological model - environmental level of

influence

The third level of influence which needs to be considered in the framework of 

intervention design is the physical environment in which the intervention will 

take place or environment in which the potential participants reside. The 

physical environment can affect the amount of physical activity an individual

203



performs in both a beneficial and detrimental way. Physical environment 

influences on physical activity include: safety, area aesthetics, walkability and 

availability and access to facilities and services. To overcome these 

influences it is suggested that study facilitators also consult potential 

participants/community members in relation to community safety, aesthetics 

and walkability. By doing so, this will assist in the design of physical activity 

interventions as they will be devised taking the physical environment and 

available resources into consideration from the outset.

It would be recommended that in order to overcome organisational level 

influences within society, intervention facilitators should foster relationships 

with organisations within the community such as workplaces, schools, and 

community centres. By doing so, this will help to promote the awareness of 

physical activity and promote the group or community intervention. In 

addition, developing relationships at an organisational level and the need for 

more ‘joined up’ strategic thinking may be required in order to encourage the 

development of additional physical activity initiatives within the organisations.

The provision of incentives would also be advised at this level in order to 

overcome access to services; in particular those incentives which remove 

barriers for participants and facilitate access to physical activity opportunities 

are warranted (Cleland et al., 2012). Examples of such incentives would 

include free passes to leisure centres, swimming pools or exercise classes, 

free transportation to local facilities or free/reduced cost childcare (Lowther et 

al., 2002; Yancey et al., 2006). In terms of the availability of services it would
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be advised that study facilitators link this influencing factor with the fourth 

level of influence - policy, in an attempt to involve those at a policy or 

organisational level from the outset with the hope that they may be in a 

position to improve access and availability to physical activity services in the 

area (see 7.1.1.4 Social ecological model - Policy level of influence).

7.1.1.4 Social Ecological model - Policy level of influence

The fourth level of influence on physical activity behaviour change is policy. 

Such influential bodies at the level of policy include government, council or 

local statutory or voluntary organisations. Factors that have an impact on 

behaviour change at this level include: town and transport planning and 

health, educational, environmental and financial policies. Results from both 

the systematic review (see Chapter 3) (Cleland et al., 2012) and the 

qualitative semi-structured interview study (see Chapter 4) highlighted 

effective components for physical activity interventions at the level of policy. 

Findings suggest that in order for physical activity interventions to be 

effective in socio-economically disadvantaged communities’ better linkage 

and strategic planning is required at an organisational level. Strategic 

planning by a multi-intersectoral team is also required in order to translate 

knowledge from a variety of sources into the design and implementation of 

physical activity interventions. By implementing a multi-intersectoral team 

this will assist in the alignment of the priorities of policy makers, researchers 

and practitioners potentially augmenting the success of physical activity 

interventions in socio-economically disadvantaged communities.
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7.1.2 Physical activity needs groups (PANGs)

The term PANGs is a concept that was developed by the PARC research 

team to describe a group of individuals with similar characteristics that 

require an increase in their level of physical activity. For example PANGs 

could be used to describe those who are overweight, have mental health 

problems, have existing medical conditions and males or females. Evidence 

from the qualitative semi-structured interview study (see Chapter 4) that was 

performed as part of this thesis showed that two schools of thought exist in 

relation to PANGs. Results highlighted the bifurcation that exists between 

those who think it best to concentrate their efforts on increasing levels of 

physical activity at whole socio-economically disadvantaged communities, 

and those who think that effort needs to be targeted at specific sub-groups in 

the population.

In order to establish the reality of these theories and add clarification for 

researchers and practitioners in relation to PANGs, a quantitative study was 

performed as part of this thesis (see Chapter 5). Results from the 

quantitative PARC initial ‘before’ household survey analysis suggested that 

there are two demographic characteristics that have an association with 

physical activity levels in the socio-economically disadvantaged community. 

Evidence indicates that physical activity interventions should be focused by 

gender and age. Furthermore, regression analysis showed that females 

aged 55 plus and males aged 35-64 plus should be the primary target of 

physical activity interventions in socio-economically disadvantaged 

communities such as the Connswater area of inner East Belfast.
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7.1.3 Measurement tools for the evaluation of physical activity

In physical activity research there is an array of subjective and objective 

measurement tools researchers and practitioners can avail of. A systematic 

review assessing physical activity interventions in socio-economically 

disadvantaged communities highlighted a methodological limitation of the 

evaluation of several physical activity interventions, related to the validity and 

reliability of these tools (Kim et al., 2004; Emmons et al., 2005; Jenum et al., 

2006; Cochrane et al., 2008; Mendoza et al., 2009; Hoelscher et al., 2010; 

Cleland et al., 2012). Therefore in order to assess the criterion-related 

validation evidence and reliability and to identify which measurement tool 

would be most appropriate for the assessment of physical activity in various 

intervention circumstances a validation and reliability study was performed as 

part of this thesis (see Chapter 6).

Evidence from the validation and reliability study indicates that the GPAQ 

self-report questionnaire is a moderately valid tool which is appropriate for 

use in practice and research when aiming to estimate levels of physical 

activity, monitor physical activity trends and to assess the effectiveness of 

interventions on a community or population level. Results also found that the 

SARAS would be considered an acceptable tool to use when practitioners or 

researchers were aiming to monitor the direction of trends in physical activity 

and to measure the extent of change post intervention at a community or 

population level.
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Additionally, findings from the current study showed that in order to obtain an 

accurate measurement of physical activity at the level of the individual it 

would be advised that an objective measurement tool be used - 

accelerometry.

7.2 CONCLUSION

It has been widely acknowledged that physical activity is a complex multi

faceted lifestyle behaviour. Evidence has highlighted that physical activity 

cannot be influenced and changed by intervening at one level but, rather, 

interventions should be multi-dimensional and consist of an intervention 

package. In addition, effective physical activity intervention in socio

economically disadvantaged communities cannot be successfully performed 

by a group of facilitators from a single disciple. The effective design and 

implementation of interventions and promotion of physical activity requires 

the collaboration of a multi-sectoral team. Physical activity interventions 

should be ‘packages’ that are underpinned by a theoretical framework such 

as the Social Ecological model.

7.3 IMPLICATIONS

7.3.1 Implications for research

• Evidence from this research has highlighted that physical activity 

interventions targeting groups of adults and whole communities and 

that are underpinned by a theoretical framework are effective in socio

economically disadvantaged communities. Therefore, it would be
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recommended that future physical activity interventions implement 

similar characteristics.

• Future research should aim to determine if individually targeted 

interventions and group interventions targeting children and 

adolescents are effective when aiming to increase levels of physical 

activity in socio-economically disadvantaged communities by 

implementing well-designed robust physical activity interventions that 

are considered to be of a high quality and strength of evidence (see 

chapter 3).

• As the assessment of physical activity levels and evaluation of 

physical activity interventions has yet to be standardised, valid and 

reliable measurement tools should be implemented across the board.

• Therefore, it would be advised that a physical activity evaluation toolkit 

be put in place, so that researchers performing assessments of 

physical activity use the same valid and reliable methods.

7.3.2 Implications for practice

• It is essential that those working in the field of physical activity, and in 

its promotion, work in a multi-sectoral team, as the promotion of 

physical activity is more effective when facilitators work in 

collaboration to meet all of the involved parties’ objectives.

• Physical activity practitioners should aim to work in partnership with 

physical activity researchers in order to obtain the most up to date 

research and evidence detailing physical activity guidelines, effective
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physical activity promotion and valid and reliable methods of physical 

activity measurement.

• This will enable practitioners to adapt prospective initiatives using up 

to date research and scientific evidence; and will assist in the design, 

implementation and evaluation phases of proposed physical activity 

initiatives.

7.3.3 Implications for policy

• It is vital that government bodies recognise the detrimental 

implications that physical inactivity can have on health and thus direct 

funding at physical activity interventions in order to facilitate its 

promotion in society.

• Valid and reliable measurement tools should be implemented to 

monitor and report levels of physical activity; and for the evaluation of 

interventions to assess the extent of change in physical activity levels.

• Physical activity policies and physical activity interventions should be 

designed both on a multi-sectoral (health, environmental planning, 

transport, leisure and education) and multi-disciplinary basis 

(non/statutory agencies, physical activity researchers, psychological 

researchers and individuals from the proposed study site).
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Connswater Greenway Study

Int.
No

zdit Data Back
entry ;heck

Quest.
no

Point
No

As part of our quality control procedures a percentage of respondents are re
contacted by our office to ensure that the interview was conducted as instructed and 
according to the Market Research Code of Conduct. May I have your contact 
details for this purpose?

RESPONDENT NAME

ADDRESS

TOWN

POSTCODE BT

TELE. NO.

Email:

Would you be willing to be re-contacted by Perceptive 
Insight for further market research?

Yes No

Would you be willing to be re-contacted by Queen’s 
University for further research on East Belfast and the 
Connswater Greenway?

Yes No

I declare that this interview was conducted within the Market Research Society's 
Code of Conduct and according to instruction and that the respondent was unknown 
to me. I understand that all information given to me must be kept confidential.

INTERVIEWER SIGN

DATE OF
INTERVIEW

09

OUO: Record ward

Ballyhackamore 1 Graham’s Bridge 11
Ballyhanwood 2 Island 12
Ballymacarrett 3 Knock 13

Belmont 4 Orangefield 14
Bloomfield 5 Stormont 15

Carrowreagh 6 Sydenham 16
Cherryvalley 7 The Mount 17

Cregagh 8 Tullycarnet 18
Dundonald 9 Woodstock 19

Enler 10
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Quest.
no

FOLLOW INSTRUCTIONS TO IDENTY PERSON TO BE INTERVIEWED IN THE 
HOUSEHOLD

Good morning/afternoon/evening, I am____________ from the independent
market research company, Perceptive Insight. We are undertaking a study on 
behalf of Queen’s University about the health and lifestyle of people living in East 
Belfast. You may remember receiving a letter from Queen’s about the research?

You have been randomly selected to participate in the study. The survey will take 
approximately 50 minutes to complete and is conducted in accordance with the 
Market Research Society Code of Conduct. This means that all information that you 
provide will remain confidential and your personal responses will not be identified. 
Would you be willing to help us with this study?

Section A: Demographic characteristics

A1 Record gender
Male

Female
1
2

Respondents to be aged 16 or older

A2 What was your age last birthday?
RECORD EXACT AGE AND CODE BELOW

16 to 24 
25 to 34 
35 to 44 
45 to 54 
55 to 64 
65 to 74 
75 plus 

Refused

Estimate

A3 What is your marital status?
Married (spouse in household 

Married (spouse not in household)
Cohabiting 

Single (never married) 
Separated 

Divorced 
Widowed 
Refused

2
3
4-
j>
6
X
8

1

1
2
3
4
5
6

8
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A4 Is your accommodation:
Owned outright 

Being bought with mortgage/loan 
Co-ownership 

Rented from Nl Housing Executive 
Rented from housing association 

Rented privately 
Rented from employer 

Rent-free 
Squat 

Other - specify

2
3
4
5 

_6
7
8
9
10

Section B: GPAQ

Next I am going to ask you about the time you spend doing different types of 
physical activity in a typical week. Please answer these questions even if you do not 
consider yourself to be a physically active person.

Activity at work

Think first about the time you spend doing work. Think of work as the things that 
you have to do such as paid or unpaid work, study/training, household chores, 
harvesting food/crops, fishing or hunting for food, seeking employment.

SHOWCARD
In answering the following questions:
'vigorous-intensity activities' are activities that require hard physical effort and 
cause large increases in breathing or heart rate;
'moderate-intensity activities' are activities that require moderate physical effort 
and cause small increases in breathing or heart rate.

B1

B2

Does your work involve vigorous-intensity activity 
that causes large increases in breathing or heart rate 
like [carrying or lifting heavy loads, digging or 
construction work] for at least 10 minutes 
continuously?

Yes 1
No 2 Go to B4

In a typical week, on how many days do you do 
vigorous intensity activities as part of your work?

One 1
Two 2

Three 3
Four 4
Five 5
Six 6

Seven 7
None 8
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B3 How much time do you spend doing vigorous- 
intensity activities at work on a typical day?

Hours Mins

B4 Does your work involve moderate-intensity activity 
that causes small increases in breathing or heart rate 
such as brisk walking [or carrying light loads] for at 
least 10 minutes continuously?

Yes 1
No 2 Go to B7

In a typical week, on how many days do you do 
moderate intensity activities as part of your work?

One 1
Two 2

Three 3
Four 4
Five 5
Six 6

Seven 7
None 8

How much time do you spend doing moderate- 
intensity activities at work on a typical day?

Hours Mins

Travel to and from places

The next questions exclude the physical activities at work that you have already 
mentioned.
Now I would like to ask you about the usual way you travel to and from places. For 
example to work, for shopping, to market, to place of worship.

B7 Do you walk or use a bicycle (pedal cycle) for at 
least 10 minutes continuously to get to and from 
places?

Yes 1
No 2 Go to B10

B8 In a typical week, on how many days do you walk or 
bicycle for at least 10 minutes continuously to get to 
and from places?

One
Two

Three
Four
Five
Six

1
2
3
4
5
6
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Seven __7
None 8

B9 How much time do you spend walking or bicycling for 
travel on a typical day?

Hours Mins

Recreational activities

The next questions exclude the work and transport activities that you have already
mentioned.
Now I would like to ask you about sports, fitness and recreational activities (leisure).

B10 Do you do any vigorous-intensity sports, fitness or 
recreational (leisure) activities that cause large 
increases in breathing or heart rate like running or 
football, for at least 10 minutes continuously?

Yes 1
No 2 Goto B13

In a typical week, on how many days do you do 
vigorous intensity sports, fitness or recreational 
(leisure) activities?

One 1
Two 2

Three 3
Four 4
Five 5
Six 6

Seven 7
None 8

How much time do you spend doing vigorous- 
intensity sports, fitness or recreational activities on a 
typical day?

Hours Mins

B13 Do you do any moderate-intensity sports, fitness or 
recreational (leisure) activities that causes a small 
increase in breathing or heart rate such as brisk 
walking, cycling, swimming, volleyball for at least 10 
minutes continuously?

Yes 1
No 2 Go to B16
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B14 In a typical week, on how many days do you do 
moderate-intensity sports, fitness or recreational 
(leisure) activities?

One
Two

Three
Four
Five
Six

Seven
None

1
2
3
4
5
6

8

B15 How much time do you spend doing moderate- 
intensity sports, fitness or recreational (leisure) 
activities on a typical day?

Hours Mins

Sedentary behaviour
The following question is about sitting or reclining at work, at home, getting to and 
from places, or with friends including time spent sitting at a desk, sitting with friends, 
travelling in car, bus, train, reading, eating, playing cards or watching television, but 
do not include time spent sleeping.

B16 How much time do you usually spend sitting or reclining on 
a typical day?

Hours Mins

SECTION C, D AND E IS TO BE COMPLETED BY THE RESPONDENT. 
PLEASE EXPLAIN THIS TO THE RESPONDENT , HAND THEM THE 
QUESTIONNAIRE AND EXPLAIN WHAT THEY HAVE TO DO
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Section C: Warwick-Edinburgh Scale

SELF COMPLETION
C1 Below are some statements about feelings and 

thoughts.
Please circle the number that best describes your 
experience of each over the last 2 weeks

I’ve been feeling 
optimistic about the 

future

I’ve been feeling useful

I’ve been feeling 
relaxed

I’ve been feeling 
interested in other 

people

I’ve had energy to 
spare

I’ve been dealing with 
problems well

I’ve been thinking 
clearly

I’ve been feeling good 
about myself

I’ve been feeling close 
to other people

I’ve been feeling 
confident

I’ve been able to make 
up my mind about 

things

I’ve been feeling loved

None of Rarely Some Often Allot
the of the the
time time time

I’ve been interested in 
new things
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I’ve been feeling 
cheerful 1 2 3 4 5

Section D: SF- 8 Health survey

SELF COMPLETION
This part of the survey asks for your views about your health. This information will 
help you keep track of how you feel and how well you are able to do your usual 
activities.

For each of the following questions, please tick the option that best describes your 
answer.

D1 Overall, how would you rate your health during the PAST FOUR WEEKS?

Very
Excellent Good Good Fair Poor

Very
poor

1 2 3 4 5 6

D2 During the PAST FOUR WEEKS, how much did physical health problems 
limit your

usual physical activities (such as walking or climbing stairs)?

Could 
not do

Not at Very Quite a daily
all little Somewhat lot activities

1 2 3 4 5

D3 During the PAST FOUR WEEKS, how much difficulty did you have doing 
your daily

work, both at home and away from home, because of your physical health?

Could 
not do

Not at Very Quite a daily
all little Somewhat lot work

1 2 3 4 5

D4 How much BODILY pain have you had during the past FOUR WEEKS?

None
Very
mild Mild Moderate Severe

Very
severe

1 2 3 4 5 6

D5 During the PAST FOUR WEEKS, how much energy did you have?

Very Quite a
much lot Some A little None

1 2 3 4 5
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D6 During the PAST FOUR WEEKS, how much did your physical health or 
emotional

problems limit your usual social activities with family or friends?

Could 
not do

Not at Very Quite a social
all little Somewhat lot activities

1 2 3 4 5

D7 During the PAST FOUR WEEKS, how much have your been bothered by 
emotional

problems (such as felling anxious, depressed or irritable)?

Not at 
all

Slightly Moderately Quite a 
lot

Extremely

1 2 3 4 5

D8 During the PAST FOUR WEEKS, how much did personal or emotional 
problems

keep you from doing your usual work, school or other daily activities?

Could 
not do

Not at Very Quite a daily
all little Somewhat lot activities

1 2 3 4 5

Section E: EQ5D

SELF COMPLETION
By circling a number in one box in each group below, please indicate which 
statements best describe your own health state today.

E1 Mobility:
I have no problems in walking about  1^

I have some problems in walking about  2
I am confined to bed 3

E2 Self-care:
I have no problems with self-care __1^

I have some problems washing or dressing myself__2
I am unable to wash or dress myself 3

E3 Usual Activities (e g. work, study, housework, 
family or 
leisure activities)

I have no problems with performing my usual
activities

I have some problems with performing my usual
activities

1

2



I am unable to perform my usual activities __3

E4 Pain/Discomfort
I have no pain or discomfort 

I have moderate pain or discomfort 
I have extreme pain or discomfort

E5 Anxiety/Depression
I am not anxious or depressed 

I am moderately anxious or depressed 
I am extremely anxious or depressed
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E6 To help people say how good or bad a health state is, we have drawn a
scale (rather like a thermometer) on which the best state you can imagine is 
marked 100 and the worst state you can imagine is marked 0.
We would like you to indicate on this scale how good or bad your own health 
is today, in your opinion. Please do this by drawing a line from the box 
below to whichever point on the scale indicates how good or bad your health 
state is today.

Example

state today

Best imaginable health

Your own health 
state today

Worst imaginable health

too

90

80

70

60

50

40

30

20

10
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Please hand back the questionnaire to the interviewer and they will ask you a
few more questions

Section F: Neighbourhood Walkability

The next set of questions are about what it is like to walk around your 
neighbourhood.

About you and your household

FI Do you have access to a bicycle?
Yes
No

1
2

SHOWCARD
F3 How many other people live in your household?

We mean people who have your accommodation as their 
only or main residence, and who either share at least one 
meal a day with you or share the living accommodation 
(living room or sitting room) with you.

F2

F4

WRITE IN NUMBER - IF NONE WRITE ‘0’
Adults aged 16 and over 
(do not include yourself)

Children aged under 5 

Children aged between 5 and 15

How many cars or vans are owned, or available for use, by 
members of your household?
Do not include motorcycles, scooters or mopeds.

Thinking about the work you do, which of these best 
describes your situation at present?
Please answer for yourself, and for your spouse or partner 
if you have one who lives with you.

Doing paid work full time 
Doing paid work part time 

On a government training scheme
Retired 

Full time student 
Unemployed 

Disabled, invalid or permanently sick 
Caring for home and family or dependants

Other
Not living with a spouse or partner

You
Your

partner
1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 8
9 9

10

F5 How far do you have to travel to get to your usual 
place of work or study?

Do not work or study __ 1^
Usually work at home or from home 2 

Less than one mile 3
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One mile or more - please specify 4

miles

SHOWCARD
F6 Thinking about the cost of living as it affects you and 

your household, which of these best describes your 
situation at present?

SHOWCARD
F Looking at the faces scale, which face shows best how 
7 you feel about your life as it is now? (circle the 

appropriate number)

Find it a strain to get by from week to week 
Have to be careful about money 

Able to manage without much difficulty 
Quite comfortably off

F8 Do you have any long-term illness, health problem or 
disability which limits your daily activities or the work 
you can do? Include problems which are due to old 
age.

F9 Do you have any difficulty walking for a quarter of a 
mile on the level?

F10 How tall are you? (with your shoes off)
IF DON’T KNOW CODE 9 99 Feet lnches

(or

F11 How much do you weigh? (in light indoor clothes) 
IF DON’T KNOW CODE 99 99

(or kgs)

cms)

Stone lbs

Yes
No

Yes
No
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About your local area

This section asks for your views about your local area. Think of your local area as 
everywhere within a ten-minute walk (about half a mile) from your home in East 
Belfast.

F12 How long have you lived in your local area?
If you have lived this area previously and come back again, 
please just answer about the current period of time that 
you have lived in your local area.

Years Months

SHOWCARD
F1 Looking at the faces scale, which face shows best 
3 how you feel about living in your local area? (circle the 

appropriate number).

SHOWCARD
F14 For each of the following statements about your local area, please 

tick one box to show how strongly you agree or disagree

a

b

c

d

e

f

g

h

i

j

k

In my local area...
It is pleasant to walk

There is a lot of traffic noise
There is a park within walking

distance
The roads are dangerous for cyclists
There is convenient public transport

People are likely to be attacked
There are convenient routes for

cycling
There is little green space
It is safe to walk after dark

The nearest shops are too far to
walk to

There is little traffic
There are no convenient routes for

Strongly Agree Neither Disagree Strongly 
agree __________ nor __________  disagree

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

254



m

n

walking

It is safe to cross the road 

The surroundings are unattractive

1 2 3 4 5

1 2 3 4 5

About your travel

In this section, we are interested in all the journeys you made yesterday (between 3 
a.m. yesterday morning and 3 a.m. this morning)

F15 Please list each journey you made yesterday to get from place to 
place.
These might include, for example, going to work, going out to get lunch, 
coming home from work, going shopping, going to the doctor’s, visiting 
friends, or escorting someone else (e.g. taking a child to school).
Please include time spent travelling on foot or by bike, even if this was part 
of a longer journey (e.g. by bus or train). But please do not include 
journeys you made as part of your job (e g. as a bus driver), or walking or 
cycling purely for recreation or exercise (e.g. walking the dog).
Here is an example of one journey. This person walked for ten minutes to 
the bus stop, rode on the bus for 22 minutes, and then walked for five 
minutes to get to work (a total of 15 minutes walking). They did not count 
the time spent waiting for the bus.

What was the purpose of the 
journey? Please give a simple 
description, e g. "to work”, “to 
get home”, “shopping”, take 

child to “school”

How many MINUTES did you spend TRAVELLING by 
each mode of transport on this journey?

Do not count time spent waiting for buses, trains etc.
Bus or 
Coach

Train Car, Taxi 
Or Van Motor

cycle
Bicycle Walking Other

Example to work 22 15

Journey 1

Journey 2

Journey 3

Journey 4

Journey 5

Journey 6

Journey 7

Journey 8

Journey 9
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Journey
10

Journey
11

Journey
12

F16 What day of the week was it yesterday?

F17 Were you at home at any time yesterday?

F18 Was yesterday a normal working day for you?
Yes
No

Yes
No

Sunday
Monday

Tuesday
Wednesday

Thursday
Friday

Saturday

Section G: Contingent Behaviour

In this section I am going to ask you about the time you spend and intend to spend 
walking to and from places such as work, shops and places of worships and for 
recreational purposes.

G1 In a typical week at this time of year how much time 
do you spend walking?

Hours Mins

G2 And how much of that time do you spend walking in 
your local neighbourhood?

Hours Mins

G3 In the next seven days, how much time do you
intend to spend walking in your local neighbourhood?

Hours Mins

SHOWCARD
G4 For each of the following features of you neighbourhood, please

256



indicate whether you feel they are poor, fair or good.
Poor Fair Good

a Safety of the area from crime
b Availability and conditions of

walking paths and attractive open
spaces

c Walking access to shops and
facilities

We would now like to know how possible changes in your neighbourhood would 
affect the time you spend walking. We will show you 4 possible changes in safety, 
availability of walking paths and open spaces and walking access to shops and 
facilities.

G5 Imagine that the features of your neighbourhood 
were to change to the following:

a Safety of the area from crime
b Availability and conditions of walking paths and attractive

open spaces
c Walking access to shops and facilities

How much time would you spend walking in your 
neighbourhood during a typical week at this time of 
year?

Hours Mins

Good

Fair

Good

1 2 3

1 2 3

1 2 3

G6 Imagine that the features of your neighbourhood 
were to change to the following:

a
b

c

Safety of the area from crime 
Availability and conditions of walking paths and attractive

open spaces 
Walking access to shops and facilities

Fair

Good

Excellent

How much time would you spend walking in your 
neighbourhood during a typical week at this time of 
year?

Hours Mins

G7 Imagine that the features of your neighbourhood 
were to change to the following:

a
b

c

Safety of the area from crime 
Availability and conditions of walking paths and attractive

open spaces 
Walking access to shops and facilities

Excellent

Excellent

Good

How much time would you spend walking in your
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neighbourhood during a typical week at this time of 
year?

Hours Mins

G8 Imagine that the features of your neighbourhood 
were to change to the following:

a
b

c

Safety of the area from crime 
Availability and conditions of walking paths and attractive

open spaces 
Walking access to shops and facilities

Fair

Fair

Excellent

How much time would you spend walking in your 
neighbourhood during a typical week at this time of 
year?

Hours Mins

G9 If in any of the above questions (F5 to F8) you 
increased the amount of your walking in your 
neighbourhood compared to your current amount of 
walking would you decrease your walking 
elsewhere?

G10 If in any of the above questions (F5 to F8) you 
decreased the amount of your walking in your 
neighbourhood compared to your current amount of 
walking would you increase your walking 
elsewhere?

Section H: Social capital

The following questions are about the local area in which you live. We are interested 
to find out about how life in your local area is related to health.

Yes __1
No 2

(Did not decrease amount of walking) 3

Yes __1
No __2

(Did not increase amount of walking) 3

H1

a
b
c
d
e

How satisfied are you with you local area as a place 
to live?

Very satisfied 
Fairly satisfied 

Neither satisfied nor dissatisfied 
Slightly dissatisfied 

Very dissatisfied

1
2
3
4
5
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Now I would like to ask you a few questions about your immediate neighbourhood, 
by which I mean your street or block.

H2 Suppose you lost your purse/wallet containing your 
address details, and it was found in the street by 
someone living in this neighbourhood. How likely is it 
that it would be returned to you with nothing missing.

SHOWCARD
H4 How much of a problem are each of the following... 

Please use the following scale____________
Very big problem 1

Fairly big problem 2
Not a very big problem 3

Not a problem at all 4
It happens but it’s not a problem 5

Very likely 
Quite likely 

Not very likely 
Not at all likely

H4

H5
H6

H7
H8

H9

H10

H11

Very big Fairly big Not very 
big

Not at all It
happens

People being drunk or rowdy in public 
places? 1 2 3 4 5

Rubbish or litter lying around? 1 2 3 4 5
Vandalism, graffiti and other deliberate 
damage to property or vehicles? 1 2 3 4 5

People using or dealing drugs? 1 2 3 4 5
People being attacked or harassed 
because of their religion (Catholic or 
Protestant)?

1 2 3 4 5

People being attacked or harassed 
because of their skin colour, ethnic 
origin?

1 2 3 4 5

Teenagers hanging around on the 
street? 1 2 3 4 5

Problem with troublesome neighbours? 1 2 3 4 5

SHOWCARD
H12 In the last 12 months have you taken any of the 

following actions in an attempt to solve a problem 
affecting people in your local area?

a

b

c
d

e
f
g

Contacted a local radio station, television station or
newspaper

Contacted the appropriate organisation to deal with 
the problem, such as the council 

Contacted a local councillor or MLA 
Attended a public meeting or neighbourhood forum

to discuss local issues 
Attended a tenants' or local residents' group 

Attended a protest meeting or joined an action group 
Helped organise a petition on a local issue

1

2

3

4

5
6 
7
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h No local problems __8
i None of these 9

The next questions are about how often you personally contact relatives, friends and 
neighbours

SHOWCARD
H13 How often do you do each of the following:

Please use the following scale___________________
On most days 1

Once or twice a week 2
Once or twice a month 3

Less often than once a month 4
Never 5

Most
days

1-2 a 
week

1-2 a 
month

Less
often

Never

H13 Speak to relatives on the phone 1 2 3 4 5
H14 Speak to friends on the phone 1 2 3 4 5
H15 Speak to neighbours (face to face) 1 2 3 4 5
H16 Meet with relatives who are not 

living with you 1 2 3 4 5

H17 Meet up with friends 1 2 3 4 5

SHOWCARD
H18 During the last 12 months have you given any

unpaid help to any groups, clubs or organisations in 
any of the following ways

a Raising or handling money / taking part in sponsored
event 1

b Leading the group/ member of a committee 2
c Organising or helping to run an activity or event 3
d Visiting people 4
e Befriending or mentoring people 5
f Giving advice/ information/ counselling 6
g Secretarial, admin or clerical work 7
h Providing transport/ driving 8
i Representing 9
i Campaigning 10
k Other practical help (e.g. helping out at school, 

religious group, shopping) 11

I Any other help - specify 12
H19
m None of these 13

H20 How would you rate your quality of life?
a Very poor 1
b Poor 2
c Neither good nor poor 3
d Good 4
e Very good 5
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SECTIONS J AND K ARE TO BE COMPLETED BY THE RESPONDENTS. 
PLEASE EXPLAIN THIS TO THE RESPONDENT, HAND THEM THE 
QUESTIONNAIRE AND EXPLAIN WHAT THEY HAVE TO DO

Section J: Stages of change

SELF COMPLETION
For each of the following questions, please circle Yes or No. Please be sure to 
follow the instructions carefully. Physical activity or exercise includes activities such 
as walking briskly, jogging, bicycling, swimming, or any other activity in which the 
exertion is at least as intense as these activities.

J1 I am currently physically active

J2 I intend to become more physically active in the next 
6 months

In relation to the questions below, for activity to be regular, it must add up to a total 
of 30 minutes or more per day and be done at least 5 days per week. For example, 
you could take one 30-minute walk or take three 10-minute walks

Yes
No

Yes
No

J3 I currently engage in regular physical activity
Yes
No

1
2

J4 I have been regularly physically active for the past 6 
months

Yes
No

1
2

Section K; Common Core Theoretical Construct

SELF COMPLETION
For the next set of questions, circle the number that best describes your opinion

K1 Overall, all things considered, I think physical activity is

extremely bad 1
extremely

unfavourable

extremely pleasant 

extremely worthless

1 2 3 4 5 6 7

1 2 3 4 5 6 7

1 2 3 4 5 6 7

1 2 3 4 5 6 7

1 2 3 4 5 6 7

extremely good
extremely
favourable
extremely
unpleasant
extremely
worthwhile

extremely beneficial

K2 Physical activity makes me feel
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not at all moderately very

Fearful

Happy

Anxious or 
nervous

Satisfied

Excited

Down or low

much
1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 ! 3 4 5

1 2 3 4 5

K3a The following are statements about the benefits of physical activity (walking, 
cycling etc.) Circle the number representing the degree to which you agree or 
disagree with these statements.

Physical activity Strongly Strongly
Agree Disagree

Makes me feel better physically 

Makes my mood better generally 

Helps me feel less tired 

Makes my muscles stronger 

Is an activity I enjoy doing

Gives me a sense of personal 
accomplishment

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

Makes me more alert mentally 1 2 3 4 5

Improves my endurance in
performing my daily activities 1 2 3 4 5

(such as personal care, cooking, 
shopping, light cleaning, taking 

out rubbish)

Helps to strengthen my bones 1 2 3 4 5
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K4 When you are trying to increase your physical activity, how 
often does each of the following occur?

never sometimes always

Don’t have enough time 1 2 3 4 5

Can’t afford it 1 2 3 4 5

No suitable venue 1 2 3 4 5

Feeling too tired 1 2 3 4 5

Will lose interest and get 
bored 1 2 3 4 5

Weather will prevent it 1 2 3 4 5

Don’t have the will 
power to keep it up 1 2 3 4 5

Don’t know what to do 1 2 3 4 5

No one to join you 1 2 3 4 5

Get embarrassed 1 2 3 4 5

K5a My family/close friends think I should do physical 
activity:

Strongly agree _11 2 3 4 5 6 7 Strongly disagree

K5b I want to do what my family/close friends want:

Strongly agree _11 2 3 4 5 6 7 Strongly disagree

K7 How confident are you that you could be physically 
active in each of the following situations?

When I am 
tired

When I am in a 
bad mood

Not at all Slightly Moderately Very Extremely
confident confident confident confident confident

1 2 3 4 5

1 2 3 4 5

When I feel I 
do not have 

time
When I am on

1 2 3 4 5
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holiday

When it is 
raining

1 2 3 4 5

1 2 3 4 5

Thank you for completing these questions. Please hand the questionnaire to 
the interviewer and s/he will continue the interview.

Section L: Awareness

L1a Before today had you heard of the Connswater 
Community Greenway?

Yes 1
No 2 Go to L3

L1 b If yes, have you seen, read or heard any advertising 
or messages promoting the Connswater Community 
Greenway as a means of encouraging local people 
to be more physically active?

Yes
No

1
2

L1c If yes, please state where:
Newspaper article 
Newspaper advert 

Radio 
TV 

Website 
Email

Community centre 
Public meeting 

Other, please specify

1
2
3
4
5
6
7
8 
9

L2 What do you know about the Connswater Community Greenway?
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L3 What ideas does the Connswater Community Greenway bring to your mind?

The Connswater Community Greenway is a major investment in East Belfast which 
is happening over the next couple of years. The Greenway will be parkland through 
East Belfast connecting about six miles of open and green spaces around the 
Connswater, Knock and Loop rivers. The aim of the investment is to create an 
attractive and safe area which will be used by the community for leisure and 
recreation activities.

SHOWCARD
L4 Below are some statements about the Connswater Community Greenway. 

Please state to what extent you would agree or disagree with each. Using 
the Connswater Community Greenway:

To be more 
physically 

active would 
be

enjoyable 
Will help me

Strongly
disagree

Disagree Neither
Nor

Agree Strongly
Agree

Don’t
know

1 2 3 4 5 6

to be more 1 2 3 4 5 6
physically

active
Will help me

engage 1 2 3 4 5 6

friends

Will help me 
feel better 1 2 3 4 5 6

Section M: Education and lifestyle characteristics

M1 Are you still at school?
Still at school 1 Go to M5

Left school 2
Never went to school 3

M2 How old were you when you left school (ie 
elementary, secondary or grammar)? 
RECORD EXACT AGE
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M3 How old were you when you left full-time continuous 
education?
RECORD EXACT AGE

M4 How old were you when you finished your last (full
er part time) course of study?
RECORD EXACT AGE

SHOWCARD
M5 What is your highest level of qualification?

University degree or higher 
FE college degree, diploma, certificate

HND, HNC 
FE higher diploma, certificate 

HND, HNC 
FE ordinary diploma, certificate 

OND, ONC
A-Levels or advanced GNVQ/NVQ Level 3/ 
Advanced GNVQ, BTEC National Diploma 

5+ GCSE passes/NVQ Level 2/ Intermediate GNVQ/ 
O’level/ CSE Grade 1/senior certificate 

1-4 GCSE passes/NVQ Level 1/ Foundation GNVQ/ 
O’level/ CSE grade 1/junior certificate 

Trade apprenticeship 
RSA/CSE 

None 
Other - specify

1
2

3

4

5

6

7

8
9_
10
11

SHOWCARD
M6 Could you tell me the approximate total GROSS

WEEKLY/MONTHLY/ANNUAL income from all sources for yourself and 
your partner (if you have one). That will be the amount before deductions of 
income tax, National Insurance and other compulsory deductions. Please 
take into account any money you may have from employment including 
bonuses, overtime, pensions and state pensions, benefits and interests from 
savings. Exclude money you may receive from other members of the 
household
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PLEASE CIRCLE ONE RESPONSE ONLY

a £60 - £119 per week £250 - £500 per month Less than £6,000 per 
year

1

i £120 - £170 per wee £501 - £750 per month £6,001 to £9,000 per 
year

2

j £171 - £230 per wee £751 -£1,000 per 
month

£9,001 to £12,000 per 
year

3

k £231 - £289 per 
week

£1,001 -£1,250 per 
month

£12,001 to £15,000 per 
year

4

1 £290 - £389 per 
week

£1,125-£1.669 per 
month

£15,001 to £20,028 per 
year

5

f £390 - £580 per 
week

£1,670-£2,500 per 
month

£20,029 to £30,000 per 
year

6

m £581 - £769 per 
week

£2,501 -£3,330 per 
month

£30,001 to £39,960 per 
year

7

t £770 - £960 per 
week

£3,331 -£4,169 per 
month

£39,961 to £50,028 per 
year

8

g £961 or more per 
week

£4,170 or more per 
month

£50,029 or more per 
year

9

n Refused Refused Refused 10
u Don’t Know Don’t Know Don’t Know 11

SHOWCARD
M7 Please indicate the description that best applies to

you

a
b
c

I am a current smoker 
I am an ex-smoker 

I have never smoked

SHOWCARD
M8 Do you ever drink alcohol nowadays, including drinks 

you brew or make at home?
a Yes
b No

SHOWCARD
M9 About how often have you had an alcoholic drink of 

any kind in the last 12 months?
a
b
c
d
e
f
g
h

Almost every day 
5 or 6 days a week 
3 or 4 days a week 

Once or twice a week 
Once or twice a month 

Once every couple of months 
Once or twice a year 

Not at all in the last 12 months

SHOWCARD
M10 Will you please tell me which of these kinds of drink 

you have drunk at all in the last 12 months? I do not

1
2
3

1
2

2
3
4
5
6 
7_

8
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need to know about non-alcoholic or low alcohol 
drinks.

a
b
c

d
e
f
g

Shandy (exclude bottles/cans) 
Beer, larger stout, cider (include bottles/cans) 

Spirits or liqueurs, e.g. gin, whisky, rum, brandy, 
vodka, advocaat, cherry brandy 

Sherry or martini, port, vermouth, cinzano, dubonnet 
Wine, champagne, baby cham 

Alcopops, eg hooch, bacardi breezer, smirnoff ice etc
Other alcoholic drink

1
2
3

■4
5
6 
7

THANK AND CLOSE INTERVIEW
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Appendix 2 Sport and Physical Activity Survey (SARAS).

Section 1 Sports Participation / Other Activity

I would like to begin by asking you about all types of sport and physical 
activity you may have taken part in recently.
Firstly a few questions about getting about.

S1Q1
Can you read through the list of activities and tell me which if any of them you 
have done over the last 7 days. Please do not include activities you do at 
work.

[Work through ‘getting about’ activity grid]

WALKING OR CYCLING TO WORK AND BACK SHOULD BE INCLUDED 
HERE.

SHOWCARD GETTING ABOUT (S1Q1)

Routing -> A B C
S1Q1 S1Q2 S1Q3

Question -> Done in the last
12 months

Done in the last 4 
weeks

Done in the last 7 
days

Scale -> Yes/No Yes/No Yes/No

I A walk for at least 10 minutes - for recreation
2 A walk for at least 10 minutes - to get somewhere
3 A cycle ride for at least 10 minutes - for recreation
4 A cycle ride for at least 10 minutes - to get somewhere

Routing -> D E F
S1Q4 S1Q5 S1Q6a

Question -> On how many 
separate 
occasions in the 
last 7 days have 
you done 
<INSERT 
ACTIVITY>? 
PLEASE ONLY 
COUNT
OCCASIONS OF 
10 MINUTES OR 
MORE.

Thinking only 
about the 
occasions when 
you were going 
for <activity>, 
please tell me 
how long in total 
you spent going 
for <insert 
activity> in the 
last 7 days?

How would you 
describe your 
usual walking 
pace?

Scale -> 1..30 10 min ... 40 hrs 1. A slow pace
2. A steady 
average pace
3. A fairly brisk 
pace
4. A fast pace
5. Don’t know

1 A walk for at least 10 minutes - for recreation
2 A walk for at least 10 minutes - to get somewhere
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Routing -> D E G H
S1Q4 S1Q5 S1Q6 S1Q7

Question -> On how many 
separate 
occasions In the 
last 7 days have 
you done 
<INSERT 
ACTIVITY>? 
PLEASE ONLY 
COUNT
OCCASIONS OF 
10 MINUTES OR 
MORE.

Thinking only 
about the 
occasions when 
you were going 
for <activity>, 
please tell me 
how long in total 
you spent going 
for <insert 
activity> in the 
last 7 days?

During the last 7 
days, was the 
effort you put 
into <INSERT 
ACTIVITY> 
usually enough 
to raise your 
breathing rate?

During the last 7 
days, was the 
effort you put 
into <INSERT 
ACTIVITY> 
usually enough 
to make you out 
of breath or 
sweat?

Scale -> 1..30 10 min . . . 40 hrs Yes/No Yes/No

3 A cycle ride for at least 10 minutes - for recreation
4 A cycle ride for at least 10 minutes - to get somewhere

ROUTING PROGRAMME INTERVIEWER INSTRUCTION
A ASK ALL
B ASK IF 'YES' IN A
C ASK IF 'YES' IN B
D ASK IF 'YES' IN C
E ASK IF 'YES' IN C

Hrs.... (ENTER NUMBER OF 
HOURS - NUMBER RANGE 0 to 
40)
Mins... (ENTER NUMBER OF 
MINUTES - NUMBER RANGE 0 
to 59)

IF ASKED STRESS THAT THIS IS TIME SPENT ACTUALLY DOING 
THE ACTIVITY AND DOES NOT INCLUDE FOR EXAMPLE TIME 
SPENT GETTING TO AND FROM WHERE THE WALK/CYCLE RIDE 
STARTED, TIME SPENT CHANGING OR SOCIALISING.

F ASK IF 'YES' IN C READ OUT LIST.
G ASK IF 'YES' IN C
H ASK IF 'YES' IN C

S1Q8
Now I am going to ask you a few questions about your activity in the home.

Please read through the list of activities and tell me which if any of them you 
have done over the last 7 days.

[Work through ‘home activity’ grid]

SHOWCARD HOME ACTIVITY (S1Q8)

Routing -> A B C
S1Q8 S1Q9 S1Q10

Question -> Done in the last
12 months

Done in the last 4 
weeks

Done in the last 7 
days

Scale -> Yes/No Yes/No Yes/No

1 Housework
2 DIY
3 Gardening
4 Other activity 1 - specify
5 Other activity 2 - specify
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Routing -> D E G H
S1Q11 S1Q12 S1Q13 S1Q14

Question -> On how many 
separate 
occasions in the 
last 7 days have 
you done 
<INSERT 
ACTIVITY>? 
PLEASE ONLY 
COUNT
OCCASIONS OF 
10 MINUTES OR 
MORE.

Thinking only 
about the 
occasions when 
you were doing 
<activity> for at 
least 10 minutes, 
please tell me 
how long in total 
you spent doing 
<insert activity> 
in the last 7 
days?

During the last 7 
days, was the 
effort you put 
into <INSERT 
ACTIVITY> 
usually enough 
to raise your 
breathing rate?

During the last 7 
days, was the 
effort you put 
into <INSERT 
ACTIVITY> 
usually enough 
to make you out 
of breath or 
sweat?

Scale -> 1..30 10 min ... 40 hrs Yes/No Yes/No

1 Housework
2 DIY
3 Gardening
4 Other activity 1 - specify
5 Other activity 2 - specify

ROUTING PROGRAMME INTERVIEWER INSTRUCTION
A ASK ALL
B ASK IF 'YES' IN A
C ASK IF 'YES' IN B
D ASK IF 'YES' IN C
E ASK IF 'YES' IN C

Hrs ... (ENTER NUMBER OF 
HOURS - NUMBER RANGE 0 to 
40)
Mins... (ENTER NUMBER OF 
MINUTES - NUMBER RANGE 0 
to 59)

G ASK IF 'YES' IN C
H ASK IF'YES' IN C

S1Q15
How many days a week do you normally work (part-time or full-time)?
ENTER A NUMERIC NUMBER B ETW EEN 0 AND 7
IN PAID JOB
Working full-time 30 hrs+Aveek 1 GO TO S1Q15B
Working 8-29 hrs/week 2 GO TO S1Q15B
Working less than 8 hrs/week 3 GO TO S1Q15B
NO PAID JOB
Retired from full-time job 4 GO TO S1Q23
Unemployed 5 GO TOS1Q23
Housewife 6 GO TOS1Q23
Student 7 GO TOS1Q23
Other <please specify> 8 GO TOS1Q23

IF RESPONDENT WORKS AT LEAST ONE DAY A WEEK (S1Q15 > 0 ) 
S1Q16
Now I am going to ask you a few questions about your activity in the workplace. 
WALKING OR CYCLING TO WORK AND BACK SHOULD NOT BE INCLUDED HERE. 
[Work through ‘work activity’ grid]
SHOWCARD WORK ACTIVITY
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Routing -> A 1 C
S1Q16 S1Q17 S1Q18

Question -> Done in the last
12 months

Done in the last 4 
weeks

Done in the last 7 
days

Scale -> Yes/No Yes/No Yes/No

1 A walk for at least 10 minutes
2 Manual labour of bouts of at least 10 minutes
3 A cycle ride for at least 10 minutes
4 Other exercise / physical activity for at least 10 minutes

Routing -> D E F
S1Q19 S1Q20 S1Q21a

Question -> On how many 
separate 
occasions in the 
last 7 days have 
you done 
<INSERT 
ACTIVITY>? 
PLEASE ONLY 
COUNT
OCCASIONS OF 
10 MINUTES OR 
MORE.

Thinking only 
about the 
occasions when 
you were doing 
<activity>, please 
tell me how long 
in total you spent 
doing <insert 
activity> in the 
last 7 days?

How would you 
describe your 
usual walking 
pace?

Scale -> 1.30 10 min ... 40 hrs 1. A slow pace
2. A steady

1 A walk for at least 10 minutes

Routinq -> D E G H
S1Q19 S1Q20 S1Q21 S1Q22

Question -> On how many 
separate 
occasions in the 
last 7 days have 
you done 
<INSERT 
ACTIVITY>? 
PLEASE ONLY 
COUNT
OCCASIONS OF 
10 MINUTES OR 
MORE.

Thinking only 
about the 
occasions when 
you were doing 
<activity>, please 
tell me how long 
in total you spent 
doing <insert 
activity> in the 
last 7 days?

During the last 7 
days, was the 
effort you put 
into <INSERT 
ACTIVITY> 
usually enough 
to raise your 
breathing rate?

During the last 7 
days, was the 
effort you put 
into <INSERT 
ACTIVITY> 
usually enough 
to make you out 
of breath or 
sweat?

Scale -> 1.30 10 min .40 hrs Yes/No Yes/No

1 Manual labour of bouts of at least I0 minutes
2 A cycle ride for at least 10 minutes
3 Other exercise / physical activity for at least 10 minutes

ROUTING PROGRAMME INTERVIEWER INSTRUCTION
A ASK ALL STRESS THIS ONLY INCLUDES ACTIVITIES AT WORK OR FOR 

GETTING TO WORK.
B ASK IF 'YES' IN A
C ASK IF 'YES' IN B
D ASK IF 'YES' IN C
E ASK IF 'YES' IN C

Hrs. .. (ENTER NUMBER OF 
HOURS - NUMBER RANGE 0 to 
40)
Mins... (ENTER NUMBER OF 
MINUTES - NUMBER RANGE 0 
to 59)

IF ASKED STRESS THAT THIS IS TIME SPENT ACTUALLY DOING 
THE ACTIVITY.

F ASK IF 'YES' IN C READ OUT LIST.
G ASK IF 'YES' IN C
H ASK IF'YES’ IN C
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Finally sport. SI Q23 Can you please read through the list of sports and tell me which if any of them you have done 
over the last 7 days SHOWCARD SPORT ACTIVITY [Work through sports activity grid] __________

Routing -> A B C
Question -> S1Q23 S1Q24 S1Q25

Participated in 
the last 12 
months

Participated in 
the last 4 weeks

Participated in 
the last 7 days

Scale -> Yes/No Yes/No Yes/No
1 American football
2 Angling/fishing
3 Badminton
4 Basketball
5 Bowls - indoors
6 Bowls - outdoor / lawn
7 Canoeing
8 Camogie
9 Cricket
10 Cycling Routing ->X
11 Darts
12 Football/soccer indoors 

(including 5-a-side)
13 Football/soccer outdoors 

(including 5-a-side)
14 Gaelic Football
15 Golf, pitch and putt, putting 

(exclude crazy and 
miniature)

16 Gymnastics
17 Hockey (exclude ice or 

roller)
18 Horse riding (exclude polo)
19 Hurling
20 Ice skating (exclude roller 

skating)
21 Jogging
22 Keep fit, aerobics, yoga, 

dance
23 Martial Arts (include self 

defence, tai chi. Taekwondo, 
Judo and Karate)

24 Motor sports
25 Netball
26 Rugby (union or league)
27 Shooting
28 Skiing
29 Snooker, pool, billiards
30 Squash
31 Swimming or diving
32 Table Tennis
33 Tennis
34 Tenpin bowling
35 Track and field athletics
36 Walking Routing ->X
37 Weight training/lifting/body 

building
38 Windsurfing/boardsai 1 i ng
39 Yachting or dinghy sailing
40 Other 1 - specify
41 Other 2 - specify
42 Other 3 - specify ?7T
43 Other 4 - specify
44 None



Routing -> D E G H
Question -> S1Q26 SI 027 S1Q28 S1Q29

On how many 
separate 
occasions in the 
last 7 days have 
you done / played 
<INSERT 
ACTIVITY>? 
PLEASE ONLY 
COUNT 
OCCASIONS 
WHEN YOU 
PARTICIPATED 
FOR AT LEAST 
10 MINUTES.

Thinking only 
about the 
occasions when 
you were doing / 
playing <activity> 
for at least 10 
minutes, please 
tell me how long 
in total you spent 
doing /playing 
<insert activity> 
in the last 7 
days?

During the last 7 
days, was the 
effort you put 
into <INSERT 
ACTIVITY> 
usually enough 
to raise your 
breathing rate?

During the last 7 
days, was the 
effort you put 
into <INSERT 
ACTIVITY> 
usually enough 
to make you out 
of breath or 
sweat?

PRECODED
INTENSITY LABEL

Scale -> 1 .30 10 min ... 40 hrs Yes/No Yes/No
1 American football NOT ASKED NOT ASKED VIGOROUS

2 Angling/fishing NOT ASKED NOT ASKED LIGHT

3 Badminton NOT ASKED ASKED MODERATE OR VIGOROUS

4 Basketball NOT ASKED ASKED MODERATE OR VIGOROUS

5 Bowls - indoors ASKED ASKED

6 Bowls - outdoor / lawn ASKED ASKED

7 Canoeing ASKED ASKED

8 Camogie NOT ASKED ASKED MODERATE OR VIGOROUS

9 Cricket NOT ASKED NOT ASKED MODERATE

10 Cycling ASKED ASKED

11 Darts NOT ASKED NOT ASKED LIGHT

12 Football/soccer indoors 
(including 5-a-side) NOT ASKED ASKED MODERATE OR VIGOROUS

13 Football/soccer outdoors 
(including 5-a-side) NOT ASKED ASKED MODERATE OR VIGOROUS

14 Gaelic Football NOT ASKED NOT ASKED VIGOROUS
15 Golf, pitch and putt, putting 

(exclude crazy and 
miniature) NOT ASKED NOT ASKED MODERATE

16 Gymnastics NOT ASKED ASKED MODERATE OR VIGOROUS

17 Hockey (exclude ice or 
roller) NOT ASKED NOT ASKED VIGOROUS

18 Horse riding (exclude polo) NOT ASKED ASKED MODERATE OR VIGOROUS

19 Hurling NOT ASKED NOT ASKED VIGOROUS

20 Ice skating (exclude roller 
skating) NOT ASKED ASKED MODERATE OR VIGOROUS

21 Jogging NOT ASKED NOT ASKED VIGOROUS

22 Keep fit, aerobics, yoga, 
dance NOT ASKED ASKED MODERATE OR VIGOROUS

23 Martial Arts (include self 
defence, tai chi, Taekwondo, 
Judo and Karate) ASKED ASKED

24 Motor sports ASKED ASKED

25 Netball NOT ASKED ASKED MODERATE OR VIGOROUS

26 Rugby (union or league) NOT ASKED NOT ASKED VIGOROUS

27 Shooting NOT ASKED NOT ASKED LIGHT

28 Skiing NOT ASKED NOT ASKED VIGOROUS

29 Snooker, pool, billiards NOT ASKED NOT ASKED LIGHT

30 Squash NOT ASKED ASKED MODERATE OR VIGOROUS

31 Swimming or diving NOT ASKED ASKED MODERATE OR VIGOROUS

32 Table Tennis ASKED ASKED

33 Tennis NOT ASKED ASKED MODERATE OR VIGOROUS

34 Tenpin bowling ASKED ASKED

35 Track and field athletics NOT ASKED NOT ASKED VIGOROUS

36 Walking ASKED ASKED

37 Weight training/lifting/body 
building NOT ASKED ASKED MODERATE OR VIGOROUS

38 Windsurfing/boardsailing NOT ASKED ASKED MODERATE OR VIGOROUS

39 Yachting or dinghy sailing ASKED ASKED
40 Other 1 - specify ASKED ASKED
41 Other 2 - specify ASKED ASKED
42 Other 3 - specify ASKED ASKED

43 Other 4 - specify ASKED ASKED
44 None ASKED ASKED _________21A.



ROUTING PROGRAMME INTERVIEWER INSTRUCTION
A ASK ALL
B ASK IF 'YES' IN A
C ASK IF 'YES' IN B
D ASK IF ’YES' IN C
E ASK IF 'YES' IN C

Mrs.... (ENTER NUMBER OF 
HOURS - NUMBER RANGE 0 to 
16)
Mins... (ENTER NUMBER OF 
MINUTES - NUMBER RANGE 0 
to 59)

IF ASKED STRESS THAT THIS IS TIME SPENT ACTUALLY DOING 
THE ACTIVITY AND DOES NOT INCLUDE FOR EXAMPLE TIME 
SPENT GETTING TO AND FROM VENUES, TIME SPENT
CHANGING OR SOCIALISING.

G ASK IF 'YES' IN C
H ASK IF 'YES' IN C

ROUTING X:

IF CYCLING IS MENTIONED AND WAS MENTIONED EARLIER IN THE 
TRANSPORTATION OR WORK DOMAIN:

S1Q24a
Are these cycling activities in addition to any cycling already mentioned for getting 
about, getting to your workplace or during your work?

Yes CODE S1023/10 (CYCLING) AS 1 (YES) AND CONTINUE WITH 
ROUTING B

No SHOW TEXT:
Then you don’t need to mention it again. Please continue with the 
next sport activity you have done in the last 12 months.

IF WALKING IS MENTIONED AND WAS MENTIONED EARLIER IN THE 
TRANSPORTATION OR WORK DOMAIN:

S1Q24b
Are these walking activities in addition to any walking already mentioned for getting 
about, getting to your workplace or during your work?

Yes CODE S1023/36 (WALKING) AS 1 (YES) AND CONTINUE WITH 
ROUTING B

No SHOW TEXT:
Then you don’t need to mention it again. Please continue with the 
next sport activity you have done in the last 12 months.

CODING-NOT ASKED: 
S1Code1 / S1Q30

IF S1Q23 (PARTICIPATION IN CODE AS 1
ANY SPORT IN THE LAST 12 
MONTHS) OTHER THAN 44

PARTICIPANT
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(NONE).
ALL OTHERS CODE AS

NON
PARTICIPANT

2

IF PARTICIPANT IN S1C0DE1 (S1Q30 = 1)



Appendix 3 Global Physical Activity Questionnaire (GPAQ).

GPAQ

PHYSICAL ACTIVITY
Next 1 am going to ask you about the time you spent doing different types of 
physical activity in the last week (7 days). Please answer these questions 
even if you do not consider yourself to be a physically active person.
Think first about the time you spend doing work. Think of work as the things 
that you have to do such as paid or unpaid work, study/training, household 
chores, harvesting food/crops, fishing or hunting for food, seeking 
employment. [Insert other examples if needed]. In answering the following 
questions 'vigorous-intensity activities' are activities that require hard physical 
effort and cause large increases in breathing or heart rate, 'moderate- 
intensity activities' are activities that require moderate physical effort and 
cause small increases in breathing or heart rate.

Questions Response Code
Activity at work
1 Does your work involve vigorous-intensity 

activity that causes large increases in 
breathing or heart rate like [carrying or lifting 
heavy loads, digging or construction work] 
for at least 10minutes continuously?

Yes □

No □
If No, go to Q4

P1

2 In the last week, on how many days did you 
do vigorous intensity activities as part of your 
work?

Number of days P2

3 How much time do you spend doing 
vigorous-intensity activities at work on a 
typical day?

Hours : minutes P3
(a-b)

4 Does your work involve moderate-intensity 
activity that causes small increases in 
breathing or heart rate such as brisk walking 
[or carrying light loads] for at least 10 
minutes continuously?

Yes □

No □
If No, goto Q7

P4

5 In the last week, on how many days did you 
do moderate intensity activities as part of 
your work?

Number of days P5

6 How much time did you spend doing 
moderate-intensity activities at work on a 
typical day?

Hours : minutes P6
(a-b)

Travel to and from places
The next questions exclude the physical activities at work that you have 
already mentioned.
Now I would like to ask you about the usual way you travel to and from 
places. For example to work, for shopping, to market, to place of worship, 
[insert other examples if needed]
7 Do you walk or use a bicycle (pedal cycle) 

for at least 10 minutes continuously to get to 
and from places?

Yes □

No □
P7
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If No, go to QP10
8 In the last seven days, on how many days 

did you walk or bicycle for at least 10 
minutes continuously to get to and from 
places?

Number of days P8

9 How much time did you spend walking or 
bicycling for travel on a typical day?

Hours : minutes P9
(a-b)

Recreational activities
The next questions exclude the work and transport activities that you have 
already mentioned.
Now 1 would like to ask you about sports, fitness and recreational activities 
(leisure), [insert relevant terms].
10 Do you do any vigorous-intensity sports, 

fitness or recreational (leisure) activities that 
cause large increases in breathing or heart 
rate like [running or football,] for at least 10 
minutes continuously?

Yes □

No □
If No, go to Q13

P10

11 In the last week, on how many days did you 
do vigorous intensity sports, fitness or 
recreational (leisure) activities?

Number of days P11

12 How much time did you spend doing 
vigorous-intensity sports, fitness or 
recreational activities on a typical day?

Hours : minutes P12
(a-b)

13 Do you do any moderate-intensity sports, 
fitness or recreational (leisure) activities that 
causes a small increase in breathing or 
heart rate such as brisk walking,(cycZ/ng, 
swimming, vo//eyba//)for at least 10 minutes 
continuously?

Yes □

No □
If No, go to P16

P13

14 In the last week, on how many days did you 
do moderate-intensity sports, fitness or 
recreational (leisure) activities?

Number of days P14

15 How much time did you spend doing 
moderate-intensity sports, fitness or 
recreational (leisure) activities on a typical 
day?

Hours : minutes P15
(a-b)

Sedentary behaviour
The following question is about sitting or reclining at work, at home, getting to 
and from places, or with friends including time spent [sitting at a desk, sitting 
with friends, travelling in car, bus, train, reading, playing cards or watching 
television], but do not include time spent sleeping.
16 How much time do you usually spend sitting 

or reclining on a typical day?
Hours : minutes P16

(a-b)
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Appendix 4 PARC household survey demographic characteristics.

• Gender: 1) male; 2) or female.

• Age category: 1) 16-24; 2) 25-34; 3) 35-44; 4) 45-54; 5) 55-64; 6) 65- 

74; 7) 75 plus; or 8) refused.

• Marital status: 1) married - spouse in household; 2) married - spouse 

not in household; 3) cohabiting; 4) single - never married; 5) 

separated; 6) divorced; 7) widowed; or 8) refused.

• Employment status: 1) doing paid work full time; 2) doing paid work 

part time; 3) on a government training scheme; 4) retired; 5) full time 

student; 6) unemployed; 7) disabled invalid or permanently sick; 8) 

caring for home and family or dependants; or 9) other.

• Highest level of qualification: 1) university degree or higher; 2) Further 

Education (FE) college degree, diploma, certificate, Higher National 

Diploma (HND), Higher National Certificate (HNC); 3) FE higher 

diploma, certificate, HND, HNC; 4) FE ordinary diploma, certificate 

(Ordinary National Diploma (OND), Ordinary National Certificate 

(ONC); 5) Advanced level (A-Levels) or advanced General National 

Vocational Qualification (GNVQ)/ National Vocational Qualification 

(NVQ) Level 3/ Advanced GNVQ, Business and Technology 

Education Council (BTEC) National Diploma; 6) 5+ General Certificate 

of Secondary Education (GCSE) passes/ NVQ Level 2/ Intermediate 

GNVQ/ Ordinary level (O-level)/ Certificate of Secondary Education 

(CSE) Grade 1/ senior certificate; 7) 1-4 GCSE passes/ NVQ Level 1/
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Foundation GNVQ/ O-level/ CSE grade 1/junior certificate; 8) Trade 

apprenticeship; 9) Royal Society of Arts and Manufactories (RSA)/ 

CSE; 10) none; or 11) other - specify.

• Approximate gross weekly income: 1) £60 - £119 per week; 2) £120 - 

£170 per week; 3) £171 - £230 per week; 4) £231 - £289 per week; 5) 

£290 - £389 per week; 6) £390 - £580 per week; 7) £581 - £769 per 

week; 8) £770 - £960 per week; 9) £961 or more per week; 10) 

refused; or 11) don’t know.
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Appendix 5 Participant invitation letter to validation study (first phase).

Northern Ireland

Invitation to participate in "Accelerometer validation of GPAQ physical
activity questionnaire”

Dear

This is an invitation to participate in research being conducted by Ms Claire 
Cleland under the supervision of Dr Mark Tully and Dr Margaret Cupples at 
Queens University, Belfast, in conjunction with the Connswater Community 
Greenway Project.

This study will compare the results of two questionnaires with results from an 
accelerometer. An accelerometer is a monitor that senses and measures 
movement during your everyday activities.

Participation in the study involves two home visits, a week apart. During the 
first visit the researcher will explain the purpose of the trial, confirm previous 
consent and demonstrate the use of the accelerometer. You will then be 
asked to wear the accelerometer for a 7 day period. After the 7 days the 
researcher will return to your home to collect the accelerometer and invite 
you to complete two questionnaires, which will ask questions in relation to 
physical activity and time spent walking or cycling etc. The questionnaires 
will take approximately 15 minutes to complete and it is important that each 
question is answered as honestly as possible for the research to be of 
significant value.

Participation in the study is voluntary and you are not obliged to participate, if 
you wish to withdraw from participating in the study now please contact Ms 
Claire Cleland (details below). If you would like to participate in the study 
please do not contact Ms Claire Cleland and a researcher will phone you to 
arrange your first home visit in the next 7-10 days.

Please note that the information you provide will remain anonymous. Only 
the researchers (Ms Claire Cleland, Dr Mark Tully, Dr Margaret Cupples and 
Mr Stevenson) will have access to the data. In addition, if you decide to 
participate in the study and you have any concerns during or after the 
completion of the questionnaires or the 7 day study period, you are 
encouraged to discuss these at any time with Ms Claire Cleland or contact Dr 
Mark Tully.

Thank you for your time and consideration in participating in the present 
study.



Claire Cleland BSc (Hons)
Contact details
If you have any problems or queries please contact:

Claire Cleland
Centre of Excellence for Public Health (Nl)
Queen's University Belfast 
Postgraduate Room 1st Floor 
Clinical Sciences Block B 
Royal Victoria Hospital 
Grosvenor Road 
Belfast 
BT12 6BJ

Dr Mark A Tully
UKCRC Centre of Excellence for Public Health (Nl) 
Queen's University Belfast 
Room 02020
Institute of Clinical Science B 
Royal Victoria Hospital 
Grosvenor Road 
Belfast 
BT12 6BJ

Tele: (M-W)02890 204299/(T-F)02890 635049 
E-mail: m.tully@qub.ac.uk
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Appendix 6 Participant invitation letter to test-rest study (second 
phase).

Public Healtl
The Centre of Excellence f

Northern Ireland

Connswater Community Greenway Research Study

Accelerometer Study 
Participant Information Sheet

Title of investigation
"Retest study: Accelerometer validation of GPAQ physical activity 
questionnaire”

Introduction:
You are invited to take part in a research study that willl compare the results 
of physical activity levels from two different points in time one month apart. 
This study is being conducted by Ms Claire Cleland under the supervision of 
Dr Mark Tully and Dr Margaret Cupples at Queen’s University, Belfast, in 
conjunction with the Connswater Community Greenway Project.

Please read the following information carefully. Please ask any questions. 
Make sure you are happy before you decide what to do. Thank you for taking 
the time to consider this invitation.

Overview:
You have currently completed the first phase of the study by consenting to 
wear the accelerometer over the last seven days and filling out two 
questionnaires. The second phase of the study will take place in around a 
month’s time (a seven day period to suit you) and it involves the same 
process in which you will wear the accelerometer for a seven day period and 
answer two more questionnaires.

Participation in the second phase of the study will again involve two home 
visits, a week apart. During the first visit the researcher will explain the 
purpose of the second phase of the trial, confirm previous consent and 
demonstrate the use of the accelerometer. You will then be asked to wear 
the accelerometer for a 7 day period. After the 7 days the researcher will 
return to your home to collect the accelerometer and to complete two 
questionnaires, which will ask questions in relation to physical activity and 
time spent doing activities such as walking or cycling. The questionnaires 
will take approximately 15 minutes to complete and it is important that each 
question is answered as honestly as possible for the research to be of 
significant value.
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Participation in the study is voluntary. You are not obliged to participate and if 
you do not wish to participate in the study you may contact Ms Claire Cleland 
or Dr Mark Tully (details below) and we will not contact you again regarding 
it. If you do not contact Ms Cleland a researcher will phone you to arrange 
your first home visit in the next 7-10 days.

Please note that the information you provide will remain confidential. No 
individual will be identified in any report of the study. If you decide to 
participate in the study and you have any concerns during or after the 
completion of the questionnaires or the 7 day study period, you are 
encouraged to discuss these at any time with Ms Claire Cleland or contact Dr 
Mark Tully for advice.

In addition, you are invited to agree to being contacted again in three years 
time (2014) by us to see if you would be willing to take part in a further study 
to measure level of physical activity. Your participation is this is also 
voluntary. If you would not like to be contacted in the future please 
contact Dr Mark Tully (details below).

Please note: If you do not choose to take part in this study it will NOT affect 
your future healthcare and all personal information gained during the study 
will remain confidential.

You are also free to withdraw from the study at any stage.

Names of investigators

Principal investigator: Professor Frank Kee
Co-investigators: Dr Margaret Cupples; Dr Michael Donnelly; Dr Geraint Ellis; 
Professor George Hutchinson; Dr Helen McAneney; Professor Lindsay Prior; 
Mr Michael Stevenson; Dr Mark Tully

Funding: This research study is funded by National Prevention Research 
Initiative.

For Further information contact:

Claire Cleland
Centre of Excellence for Public Health (Nl)
Queen's University Belfast 
Postgraduate Room 1st Floor 
Clinical Sciences Block B 
Royal Victoria Hospital 
Grosvenor Road 
Belfast 
BT12 6BJ
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Dr Mark A Tully
UKCRC Centre of Excellence for Public Health (Nl) 
Queen's University Belfast 
Room 02020
Institute of Clinical Science B 
Royal Victoria Hospital 
Grosvenor Road 
Belfast 
BT12 6BJ

Tele: (M-W)02890 204299/(T-F)02890 635049 
E-mail: m.tully@qub.ac.uk



Appendix 7 Participant information sheet.

Queens University
Belfast The Centre of Excellence for

Public Health
Northern Ireland

Actigraph number: ID number:

MONITOR INSTRUCTION SHEET

Please wear this hip monitor for seven days from when the researcher leaves 
you until they return to collect it. For the seven day period please carry on 
with your normal daily activities.

Description
The monitor is called an accelerometer and senses movement during your 
everyday activities. The accelerometer should be worn at all times 
throughout the day with the exception of when you shower, bath or swim (as 
it is not waterproof); and whilst sleeping. The monitor should be reattached 
as soon as possible when you finish any of the above activities.

When you remove the monitor for whatever reason it is important that you fill 
in the accelerometer diary (given to you by the researcher). It is asked that 
you write down

1) what time you put the monitor on in the morning and what time you 
removed the monitor to go to bed e g. Thursday 21st October 2010, 
put monitor on at 10am then removed monitor at 10.30pm

2) the reason why you removed the monitor at any other times e g. had a 
shower and

3) the time you removed the monitor and put it back on e g. 9.30-10am

Placement
Please clip the belt around your waist, with the clip at the front, and the 
monitor resting on your right hip (see picture). Please make sure that the 
monitor is approximately in the centre of the right side of your body.

The monitor can be worn 
above or below clothes 
depending on where is most 
comfortable. It is also possible 
to put the belt through trousers 
belt loops to avoid the risk of it 
falling off. The monitor does 
not need to make contact with 
the skin although if it does this 
not a problem.



Please make sure that the monitor sits on your hip in the middle of your side 
and that the belt is not too loose or tight. Avoid immersing the monitor in 
water.

Monitor collection
The monitor will be collected by the same researcher 7 or 8 days after you 
received the monitor.

E.g. Researcher visits on Monday you will then begin your 7 days of wear. 
Wear until the next Monday when the researcher will pick the monitor up, at a 
pre-scheduled time that is convenient for you.

Contact details
If you have any problems or queries please contact:

Claire Cleland
Centre of Excellence for Public Health (Nl)
Queen's University Belfast 
Postgraduate Room 1st Floor 
Clinical Sciences Block B 
Royal Victoria Hospital 
Grosvenor Road 
Belfast 
BT12 6BJ

 

Dr Mark A Tully
UKCRC Centre of Excellence for Public Health (Nl) 
Queen's University Belfast 
Room 02020
Institute of Clinical Science B 
Royal Victoria Hospital 
Grosvenor Road 
Belfast 
BT12 6BJ

Tele: (M-W)02890 204299/(T-F)02890 635049 
E-mail: m.tully@qub.ac.uk

Many thanks for your participation in this study

Claire Cleland BSc (Hons)
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Appendix 8 Participant diary.

Queen's University
Belfast The Centre of Excellence for

Public Health
Northern Ireland

Many thanks for your help

Diary for wearing the Actigraph monitor: ID number:

Please write down times monitor was removed and put back on.

Day
number

Day of 
week

Time
monitor on 
in morning

Time
monitor off 
at night

Other times when 
monitor was removed

EXAMPLE MONDAY 10.00 am 10.30pm 7.00-8.00pm when 
swimming
9.30-10.00pm had a 
shower

1

2

3

4

5

6

7

QUB information only: Monitor taken off/collected Date: Time:
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Appendix 9 Test-retest participant consent form.

Queen's University
Belfast The Centre of Excellence for

Public Health
Northern Ireland

Connswater Community Greenway Research Study

Accelerometer Study 
Participant Consent Form

Title of Project
Retest study: Accelerometer validation of GPAQ physical activity 
questionnaire

Name of Researcher: Claire Cleland

Please tick 
to confirm

1 confirm that 1 have read and understand the information 
sheet (version 1) for the above study.

□

I have had the opportunity to consider the information, ask 
questions and have had these answered satisfactorily.

□

I understand that my participation is voluntary and that I am free to 
withdraw at any time, without giving any reason, without my 
medical care or legal rights being affected.

□

I agree to participate in the Retest study: Accelerometer validation 
of GPAQ physical activity questionnaire

□

I agree to participate in the measurement of physical activity levels 
by wearing an accelerometer (an electronic device to record 
physical activity levels) for a one week period

□

I agree to participate in the follow-up interview which involves the
□completion of two questionnaires which measure levels of physical 

activity

I agree to be contacted to invite me to participate in a further
□research study in three years time (2014) to measure level of 

physical activity again
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Name of Participant Date Signature

Name of Person taking __ ___
consent Date Signature
(if different from researcher)

Researcher Date Signature

When complete, 1 copy for participant & 1 copy for researcher site file

Names of investigators

Principal investigator: Professor Frank Kee
Co-investigators: Dr Margaret Guppies; Dr Michael Donnelly; Dr Geraint Ellis; 
Professor George Hutchinson; Dr Helen McAneney; Professor Lindsay Prior; 
Dr Michael Stevenson; Dr Mark Tully

Funding: This research project is funded by National Prevention Research 
Initiative.

For further information contact:
Dr Mark A Tully
UKCRC Centre of Excellence for Public Health (Nl) 
Queen's University Belfast 
Room 02020
Institute of Clinical Science B 
Royal Victoria Hospital 
Grosvenor Road 
Belfast 
BT12 6BJ

Tele: (M-W)02890 204299/(T-F)02890 635049 
E-mail: m.tullv@qub.ac.uk
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