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ABSTRACT

Introduction 

The Modification of Diet, Exercise and Lifestyle (MODEL) study aims to examine the 

impact of providing visualisation and pictorial representation of advanced structural vascular 

disease (abdominal aortic calcification or AAC), on “healthful” improvements to diet and 

lifestyle. This paper reports the protocol for the process evaluation for the MODEL study. 

Methods and analysis

The overall aim of the process evaluation is to determine how and why the intervention was 

effective or ineffective, as well as to identify practical difficulties in the delivery of the 

intervention to inform wider implementation strategies. The process evaluation will employ a 

mixed-method approach. This will include the use of structured questionnaires and semi-

structured in-depth interviews. All 200 participants enrolled in the trial will undertake the 

quantitative component of the study and maximum variation sampling will be used to select a 

sub-sample for the qualitative component. The sample size will be determined based on 

analytical saturation.  

Ethics and dissemination                                                                                                                                                                                                                                                                    

The MODEL Study, including the process evaluation, has received approval from the 

relevant Ethics Committee (ECU Human Research Ethics Committee approval, Project 

Number: 20513 HODGSON and Deakin University HREC, Project number: 2019-220). 

Written informed consent will be obtained from all participants before they are included in 

the study. The study results will be shared with the individuals and institutions associated 

with this study as well as academic audiences through peer-reviewed publication and 

probable presentation at conferences.

Trial registration number                                                                                                                       

Australian New Zealand Clinical Trial Registry ACTRN12618001087246
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Strengths and Limitations of this study

 This is a pre-planned process evaluation protocol for an innovative study examining 

how providing visualisation and pictorial representation of advanced structural 

vascular disease (abdominal aortic calcification or AAC), can result in “healthful” 

improvements to diet and lifestyle. 

 Participants with diverse characteristics will be interviewed to gather interpretations 

of their experience, perceived barriers to, and facilitators of, short-term behaviour 

change. The line of questioning will be related to changes (or no changes) stemming 

from the information given to participants as part of the MODEL study, perceived 

barriers to change, benefits and experiences of the intervention. 

 A strength of the study is the use of mixed methods of data collection and analysis 

encompassing both depth and breadth of evaluation.

 A limitation of this study is that the findings are context specific and may not reflect 

perceptions and behaviour change in other societies with diverse cultures.  

INTRODUCTION                                                                                                                                                                                                                                                                             

Suboptimal lifestyle choices and risky behaviours are the leading causes of atherosclerosis 

which, in turn, precipitates most cardiovascular disease events (CVD) such as heart attacks 

and strokes.1,2,3 Most CVD-related events can be prevented or delayed by improvements to 

lifestyle factors including diet, physical activity and the cessation of smoking.2 Despite the 

known benefits of these factors, few people take up or adhere long-term to existing lifestyle 

recommendations. Therefore, strategies to encourage individuals to initiate and adhere to 

long-term “healthful” dietary and lifestyle changes are urgently needed. One strategy that 

may offer promise in this regard is to provide individuals with visual information about their 

blood vessel health. New technologies have enabled such information to be provided to 
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community members in a low-cost, easy-to-disseminate manner, and a randomised controlled 

trial of the impact of such technology on behaviour change is forthcoming. The purpose of 

this protocol is to overview the process evaluation that will be embedded within this trial.  

This trial will be the first study to investigate whether providing individuals with 

visualisation and pictorial representation of their advanced structural vascular disease in the 

abdominal aorta can influence short-term fruit and vegetable intake (FV, primary outcome) 

and other lifestyle behaviours such a adherence to other dietary recommendations (e.g. 

sodium, fibre, whole grains, seeds and nuts) and physical activity and sedentary behaviour 

recommendations as well as improve recognised CVD risk factors and other health-related 

measures (e.g. gut health, physical function, and mental health). All participants will have 

their abdominal aortic calcification (AAC) assessed from a lateral spine image captured using 

DXA at baseline.

Calcification within both coronary arteries and abdominal aorta: (i) provides a measurement of 

the amount of calcium deposited in arteries; (ii) is considered surrogates for atherosclerosis 

and/or arteriosclerosis; and (iii) predicts future cardiovascular events.6  AAC is evidence of 

advanced structural vascular disease, and individuals with AAC have a higher risk of future 

CVD hospitalisations and deaths as well as poorer long-term prognosis.7,8 Imaging of the 

abdominal aorta can be done at a fraction of the cost and the radiation exposure of imaging for 

coronary arteries. 9 Therefore, this test holds great promise for modifying behaviour in older 

individuals with no history of clinical cardiovascular disease. However, to date, no study has 

investigated whether providing visualisation and pictorial representation of the presence of 

calcification of the abdominal aorta can influence “healthful” behaviour change.

This process evaluation will help the investigators of the Modification of Diet, Exercise and 

Lifestyle (MODEL) study to determine how and why the intervention was effective or 
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ineffective, as well as identify practical difficulties in the delivery of the intervention to inform 

wider implementation strategies.

The MODEL Study                                                                                                                                                                                                                                                                                                         

The MODEL study will include a total of 200 (n=100 control group; n=100 intervention group) 

ambulant community-dwelling Australian men and women, aged 60-80 years, recruited from the 

general population in metropolitan Perth, Melbourne and surrounding areas in Australia. The 

primary aim of this study is to investigate, for the first time, whether providing visualisation and 

pictorial representation of the presence and severity of abdominal aortic calcification (AAC) 

assessed from the lateral spine image using DXA, can increase objective measures of FV intake 

(plasma carotenoids) after 12 weeks and improve: (i) adherence to other dietary 

recommendations (e.g. sodium, fibre, whole grains, seeds and nuts); (ii) adherence to physical 

activity recommendations (including reducing sitting time); (iii) recognised CVD risk factors 

(such as blood pressure, and lipids and glucose levels); and (iv) other health-related measures 

(e.g. gut health, physical function, and mental health). A detailed explanation of the methods for 

the MODEL study is provided in the protocol for the MODEL study in a joint submission to BMJ 

Open (Radavelli-Bagatini et al in submission). 

Process Evaluation

The process evaluation will assess the effectiveness of the intervention as well as practical 

difficulties that were encountered in the course of the delivery and possible ways of 

improvement using a similar approach in the future. The process evaluation will ascertain the 

participants’ views on the videos, counselling and reaction to their blood vessel disease 

results (image and illustrative information). It will also be useful in terms of evaluating the 

factors in the community, social/political context, or other situational issues, that influence 

their perceptions of CVD severity and susceptibility as well as perceptions of response 

efficacy (i.e., person's beliefs as to whether the recommended action will avoid the threat) 
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and self-efficacy (i.e., an individual's belief in his or her capacity to undertake the 

recommended action). The process evaluation will also be used to assess the potential barriers 

and facilitators of change in behaviour. This will inform future methods, intervention designs 

and theories 10,11,12 in addition to ascertaining the direction of the intervention’s key 

components to produce the anticipated results.13,14 A process evaluation may also determine 

the conditions under which an intervention can be deemed valid, the groups for which it was 

useful, and how it can be improved.13,10  

Aim

The overall aim of the process evaluation is to determine how and why the MODEL 

intervention was effective or ineffective for influencing “healthful” improvements to diet and 

lifestyle, as well as to identify practical difficulties in the delivery of the intervention and 

possible ways of improvement to inform wider implementation strategies. 

Specific Objectives                                                                                                                             

1. To explore participants’ experiences in terms of clarity of information, counselling, 

reaction to their level and extent of their blood vessel disease results (image and illustrative 

information), and cardiovascular risk factors.

2. To better understand the contribution of the context (community, social/political, or other 

situational issues) on perceptions of CVD severity and susceptibility and perceptions of 

response efficacy and self-efficacy.

3. To explore the perceived barriers to, and facilitators of, behaviour change and the 

participants’ experiences of the intervention (e.g., perceived benefits and shortcomings, 

possible improvements).

Conceptual Framework for the Process Evaluation                                                                                                                                                                                                                                   

This process evaluation design was informed by the guidance for process evaluations as 
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specified by the Medical Research Council (MRC) 13,14. Specifically, the process evaluation 

will examine three key features—context, implementation, and mechanisms of impact—to 

understand the processes through which one can achieve outcomes (Figure 1).

 Implementation of the MODEL study program: An assessment will be undertaken of 

what is delivered and how the MODEL study delivery is achieved. The structures, 

resources and the procedures used to deliver the intervention as well as the extent to 

which the intervention was delivered as intended will be described. In this instance, 

participants will be asked about the clarity of information in the video, and whether they 

are satisfied with the counselling process. Any adaptations made to the program and 

participants’ sociodemographic characteristics will be described. How delivery is 

achieved under this domain will be assessed based on decision-making and diet and 

lifestyle/behaviour change concerning participating in the MODEL study. What is 

delivered will be assessed by the clarity of information in videos, counselling as well as 

image and illustrative information given to participants. 

 Mechanisms of impact: The process evaluation will highlight processes through which 

the program affects outcomes. This includes how participants react to their level and 

extent of advanced blood vessel disease results, the perceived benefits of the intervention 

and how the intervention and potential mediators [family, perceptions of CVD severity 

and susceptibility/perceptions of response efficacy and self-efficacy, friends, GP, finances 

as well as access to information (internet, social media)] support change (or not).                                                                               

Mechanisms of impact will be assessed based on participants’ views and experiences of 

the MODEL study program and materials, which elements of the program were viewed as 

helpful and unhelpful in supporting them to make changes and how the factors in the 

community, social/political context, or other situational issues influenced their 
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perceptions of CVD severity and susceptibility as well as response efficacy and self-

efficacy.  

 Context: The contextual aspects of the process evaluation will include an investigation of 

how the contextual factors within the two study sites (Melbourne and Perth) influences 

the functioning of the components of the MODEL study. The third domain of the 

framework which is context will be assessed by exploring the perceived barriers and 

facilitators of behaviour change. The different sociodemographic characteristics of 

participants at the two study sites (Melbourne and Perth) that influence activities and 

intention to adapt to the MODEL study intervention will be explored.

The Research Objectives for the process evaluation component of the MODEL study were 

structured around the three domains of implementation, mechanisms of impact and context. 

This is required to assess the intervention using a standardised process evaluation 

framework.14 It will also aid us to address the three objectives of the process evaluation. 

PROCESS EVALUATION METHODS 

Design considerations

The intervention is expected to influence behaviour change based on certain 

mediators/moderators such as perceptions of severity and susceptibility as well as perceptions 

of response efficacy and self-efficacy. Factors in the community, social/political context, or 

other situational issues have been associated with tobacco use, physical inactivity, and poor 

diet.15-20 Therefore, in the course of the intervention, situations which may influence the 

outcome of the intervention such as family, friends, GP, cultural differences, finances as well 

as access to information (internet, social media) will be part of the context to be explored. 

Whilst we anticipate that these influences will be relevant mediators/moderators, we remain 
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open to other potential moderators obtained from the qualitative interviews where 

participants describe their experiences in their own words.                                                                       

Overall design                                                                                                                                         

The process evaluation will employ a mixed-method approach using both qualitative and 

quantitative methods of data collection and analysis. This will include the use of a structured 

questionnaire and semi-structured in-depth interviews to be administered to participants. 

There are several reasons for focusing on the perspectives of participants. The intervention is 

intended to relate to the perspective of participants; their perception of the effectiveness of 

the components is critical to identify key components and effective techniques. In other 

words, the intervention is likely to depend upon participants’ interpretations of, and reactions 

to, the intervention; hence, it is important to consider those perspectives. Also, the 

participants will not be passive receivers of the intervention and it will likely influence their 

circumstances, attitudes, beliefs, social norms and resources.21  

All participants recruited for the MODEL study will respond to a closed-ended questionnaire 

that has been designed for the process evaluation. Maximum variation sampling (also known 

as maximum diversity sampling or maximum heterogeneity sampling),22 a form of purposeful 

sampling, will be used to select participants with characteristics that maximize the diversity 

relevant to the research objectives. This sampling will be used to assess what influences 

behaviour change among participants at Perth and Melbourne study sites. Participant 

characteristics such as ethnicity/culture, age, profession, household income as well as sources 

of income will be considered in the selection. A key attribute that will be considered in 

selecting participants is the time they participated in the study. To gather accurate feedback 

on videos, counselling and behaviour change, participants who were enrolled at different 

stages of the study will be recruited to maximise the chances of achieving all the objectives of 
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the study. The sample size will be determined based on analytical saturation.23 This is 

commonly taken to indicate that, on the basis of the data that have been collected or analysed, 

further data collection and/or analysis are unnecessary.23 We anticipate achieving saturation 

with 15 to 20 trial participant interviews.

The research team will be composed of investigators with diverse backgrounds, such as 

psychology, nutrition, exercise physiology, social work, with some being part of the core 

team of the RCT (MODEL study).                                                                                                                                         

Data Collection                                                                                                                       

Quantitative data will be collected using a questionnaire. Qualitative data will be collected 

using a semi-structured in-depth interview. A semi-structured interview guide will be used to 

enquire about experiences of participants in terms of clarity of information, counselling, 

reaction to their blood vessel disease results (image and illustrative information) and 

cardiovascular risk factors. It will also be used to explore the perceived barriers and 

facilitators of behaviour change and the perceived benefits of the intervention. The use of 

semi-structured interviews will ensure confidentiality and allow the investigators to be 

flexible in exploring any relevant and interesting matters as raised by participants. This will 

enable pre-specified areas to be explored and remain open to exploring other ideas and 

thoughts that will arise in the interview.24
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Table 1 Methods for Objectives

Objective Sample Data Collection

1. To explore the experiences 
of participants in terms of 
clarity of information, 
counselling, reaction to their 
blood vessel disease results 
(image and illustrative 
information) and 
cardiovascular risk factors.

15 to 20 trial 
participant interviews. 
The actual sample size 
will be dependent upon 
the point of saturation

A semi-structured interview will be 
used to explore participants 
‘understanding of the message in the 
videos and the effectiveness of the 
counselling sessions they had as well 
as their reaction to their blood vessel 
disease results (image and illustrative 
information) and cardiovascular risk 
factors. 

2. To better understand the 
contribution of the context 
(community, 
social/political, or other 
situational issues) on 
perceptions of CVD severity 
and susceptibility and 
perceptions of response 
efficacy and self-efficacy

All 200 participants A semi-structured interview and a 
closed-ended questionnaire to 
explore/identify the variables in the 
community, social/political context, 
or other situational issues that 
influenced the perceived CVD 
severity and susceptibility/response 
efficacy and self-efficacy.

3. To explore the perceived 
barriers and facilitators of 
behaviour change and the 
perceived benefits of the 
intervention among 
participants 

15 to 20 trial 
participant interviews 

A semi-structured interview to 
explore perceived barriers and 
facilitators of behaviour change and 
the benefits of the intervention.

                                                                                                                                                             

All consenting trial participants will be invited to respond to a questionnaire with a sub-

sample invited to participate in an interview.

Data collection will begin after 12 weeks (end of RCT) where all measurements performed at 

baseline will be repeated.

Investigators involved in data collection will discuss the aims of the questionnaire/interviews 

and provide information on any potential benefits and harm of participation. Participants will 

be assured of the confidentiality of the information they will provide. Interviews will be 

conducted at a mutually convenient site. The first author will administer the questionnaires 
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and conduct the interviews. Each interview will be audio-recorded and transcribed verbatim 

later.

The research team will develop the questionnaire, and the interview guide based on the 

objectives of the process evaluation, secondary data on the topic and further discussions and 

brainstorming among the research team. The questionnaire and interview guides will be 

piloted in the initial stages of the study to assess suitability for the study. As suggested by 

Given25, interview guides will be amended as necessary by the research team.

Management of data and analysis

Questionnaire data will be entered into SPSS data management and analysis software.

Interviews will be digitally recorded and transcribed verbatim. All identifying aspects will be 

removed to maintain anonymity and confidentiality and pseudonyms will be assigned.  

Analysis                                                                                                                                                                                                                                                                                                               

The quantitative data will be analyzed using SPSS version 21.0. The analysed data will be 

organized into frequency tables and represented on pie charts and tables. The analysis of the 

primary data will be entirely descriptive (summaries, frequencies, and cross-tabulation 

tables). 

The qualitative data will be analysed thematically. The analysis and interpretation of the 

interviews will be guided by Miles and Huberman’s framework for thematic content 

analysis.26 The stages will involve the identification of meaning units, an initial grouping of 

meaning units into categories, and the creation of emergent category names. Following this 

stage, initial themes will be developed using a constant comparison method to ensure those 

meaning units are reflective of emergent themes. This will also focus on examining intra-

theme coherence/consistency and inter-theme distinctiveness. The first author will lead the 

analysis and other authors will review that analysis and NVivo12 software will be used to 
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assist the data analysis. Using this software will enable the investigators to examine themes 

and structure in the content as well as visualize the findings and support findings with 

detailed evidence. An experienced qualitative researcher (M. St.) will be engaged for peer 

debriefing and member checking will be conducted to enhance rigour.                                                         

Investigators undertaking the MODEL RCT’s assessment and counselling (SRB, CPB; 

MaSi.; LCB; EC; JTS; MPS; JG; BDR) will not be involved in the process evaluation data 

analysis or interpretation. Qualitative data will be collected and reported according to 

COREQ guidelines.27                                                                                                 

ETHICS AND DISSEMINATION                                                                                                                                                                                                                                                                            

The study results will be shared with the individuals and institutions associated with this 

study as well as academic audiences through peer-reviewed publication and presentation at 

conferences.

This process evaluation will complement and add value to the MODEL Study by providing a 

better insight into study results. It will help the investigators to evaluate the 

moderators/mediators of behaviour change in this study.

Patient and Public Involvement: Patients or the public will not be involved in the design, or 

conduct, or reporting, or dissemination plans of our research

Study status: Data collection for the process evaluation will commence in January 2020.
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Figure 1 Design of the process evaluation for the MODEL study. Adapted from Moore et al16 

and modified for the MODEL study.
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3

44 ABSTRACT

45 Introduction 

46 The Modification of Diet, Exercise and Lifestyle (MODEL) study aims to examine the impact of 

47 providing visualisation and pictorial representation of advanced structural vascular disease 

48 (abdominal aortic calcification or AAC), on “healthful” improvements to diet and lifestyle. This 

49 paper reports the protocol for the process evaluation for the MODEL study. 

50 Methods and analysis

51 The overall aim of the process evaluation is to understand the processes that took place during 

52 participation in the MODEL study trial and which elements were effective or ineffective for 

53 influencing “healthful” behaviour change, and possible ways of improvement to inform wider 

54 implementation strategies. A mixed-method approach will be employed with the use of 

55 structured questionnaires and semi-structured in-depth interviews. All 200 participants enrolled 

56 in the trial will undertake the quantitative component of the study and maximum variation 

57 sampling will be used to select a sub-sample for the qualitative component. The sample size for 

58 the qualitative component will be determined based on analytical saturation. Interviews will be 

59 digitally recorded and transcribed verbatim. Qualitative data will be analysed thematically and 

60 reported according to the consolidated criteria for reporting qualitative research (COREQ) 

61 guidelines.

62 Ethics and dissemination                                                                                                                                                                                                                                                                    

63 The MODEL Study process evaluation has received approval from Edith Cowan University 

64 Human Research Ethics Committee (Project Number: 20513 HODGSON). Written informed 

65 consent will be obtained from all participants before they are included in the study. The study 

Page 5 of 30

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
rasm

u
sh

o
g

esch
o

o
l

at D
ep

artm
en

t G
E

Z
-L

T
A

 
o

n
 A

p
ril 30, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
11 N

o
vem

b
er 2020. 

10.1136/b
m

jo
p

en
-2019-036395 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://bmjopen.bmj.com/


For peer review only

4

66 results will be shared with the individuals and institutions associated with this study as well as 

67 academic audiences through peer-reviewed publication and probable presentation at conferences.

68 Trial registration number                                                                                                                       

69 Australian New Zealand Clinical Trial Registry ACTRN12618001087246

70 Strengths and Limitations of this study

71  A comprehensive evaluation of all components/elements of a complex intervention will 

72 be achieved using a mixed-methods approach.

73  Maximum variation sampling will be used to select participants for interview to 

74 maximize the diversity relevant to the research objectives.

75   A reliable method of inquiry will be employed using standardised set of questions for the 

76 survey (quantitative component).  

77  Qualitative findings will give rich insights into perspectives of participants engaged in the 

78 MODEL study intervention.

79  A limitation of this study is the risk of recall bias (unintentional and intentional responder 

80 bias) due to poor memory or the life-threating/life-changing nature of cardiovascular 

81 disease. 

82

83

84 INTRODUCTION                                                                                                                                                                                                                                                                             

85 Suboptimal lifestyle choices and risky behaviours are the leading causes of atherosclerosis 

86 which, in turn, precipitates most cardiovascular disease (CVD) events, such as heart attacks and 

87 strokes. (1-3) Most CVD-related events can be prevented or delayed by improvements to lifestyle 

88 factors including diet, physical activity and the cessation of smoking.(2) Despite the known 
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89 benefits of these factors, few people take up or adhere to existing lifestyle recommendations. 

90 Therefore, strategies to encourage individuals to initiate and adhere to long-term dietary and 

91 lifestyle changes are urgently needed. One strategy that offers promise in this regard is to provide 

92 individuals with visual information about their blood vessel health using vascular imaging 

93 modalities. New technologies have enabled information about blood vessel health to be provided 

94 to study participants,(4-7) and a randomised controlled trial (RCT) of the impact of such 

95 information on behaviour change is forthcoming. This RCT holds great promise for modifying 

96 behaviour in older individuals with no history of clinical cardiovascular disease. The purpose of 

97 this protocol is to overview the process evaluation that will be embedded within the Modification 

98 of Diet, Exercise and Lifestyle (MODEL) randomised control trial. 

99 Critics of RCTs contend that there’s a set of ‘positivist’ assumptions that drive RCTs which are 

100 discordant with understanding the context of complex interventions.(8)  Berwick,(9); Clark et al., 

101 (10); Pawson and Tilley (11) opined that there is an oversimplification of cause and effect in RCTs 

102 of complex interventions and investigators often ignore the agency of participants and 

103 implementers as well as the context in which the intervention is experienced and implemented. 

104 There is emerging evidence to support the line of reasoning that a more critical realist framework 

105 should guide the conduct of RCTs of complex interventions. This will enable methods to be 

106 applied and interpreted critically while social realities are viewed as valid objects of scientific 

107 study.(12) The Medical Research Council (MRC) framework(13, 14) does not support the arguments 

108 against RCTs but acknowledges that ‘effect sizes’ alone are not sufficient, and that process 

109 evaluations should be conducted alongside of RCTs to limit biases when estimating effects. 

110 Process evaluations provide insight into implementation processes and mechanisms of impact in 

111 complex interventions, assisting with interpretation of overall study outcomes.(13, 15) (16) They can 
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112 also provide detailed information that could support the interpretation of causality by a 

113 systematic reviewer, practitioner or policymaker. (13, 14) Process evaluations have been 

114 demonstrated to be useful at the time of explaining trial results for complex interventions. (17) (18) 

115 (19) (20)

116 For example, Van Dongen et al.,(17) used a comprehensive process evaluation plan to examine 

117 the delivery and receipt of a diabetes prevention intervention by evaluating the intervention 

118 components that contributed to effective prevention of type 2 diabetes.(17) They concluded that it 

119 is feasible to implement a diabetes prevention intervention in Dutch primary health care after 

120 completion and reporting results of the process evaluation.(17)Another process evaluation 

121 assessed the quality of the execution of a programme for a self-management intervention for 

122 people with polyarthritis from the participants’ perspective.(12) The process evaluation results 

123 identified the extent to which specific exercises and programme were highly valued and 

124 therefore the need to use various components such as writing exercises, use of role models and 

125 combined individual trajectory and group training to create an attractive intervention for a broad 

126 audience.(18) Also, the ProActive study (a physical activity intervention) process evaluation(19) (20) 

127 identified various reasons for trial outcomes using an explicit a priori hypothesised causal model 

128 while the Welsh National Exercise Referral Scheme intervention (21) process evaluation reported 

129 that there were limitations in communication, training and support which impacted the fidelity of 

130 some components.(21) Moreover, a process evaluation for an adolescent sexual health programme 

131 intervention in Tanzania reported the extent to which young people were engaged with the 

132 programme and quality of programme implementation.(22) All of these process evaluation 

133 examples have reported on the impact of contextual factors on the effectiveness of an 
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134 intervention(22) as well as contextual factors and implementers’ actions that shaped delivery(21) 

135 and the fidelity of implementation (19) using mixed-methods (21, 22) or quantitative approaches.(19)

136 This study will evaluate the implementation, mechanisms of impact and key contextual factors 

137 involved in outcomes of the MODEL study using a mixed-method approach. This will enable the 

138 investigators to better understand how and why the intervention was effective or ineffective, as well 

139 as identify contextual factors involved in outcomes to inform wider implementation strategies. It will 

140 also be useful in the interpretation of trial results.

141 The MODEL Study  

142 The MODEL study will investigate whether providing individuals with visualisation and 

143 pictorial representation of structural vascular disease in the abdominal aorta can influence short-

144 term fruit and vegetable (FV) intake (primary outcome), adherence to other dietary 

145 recommendations (e.g. sodium, fibre, whole grains, seeds and nuts intake), physical activity, gut 

146 health, physical function and psycho-emotional and mental health outcomes (motivation to 

147 initiate behaviour change, perceived risk of CVD, depression, quality of life). All participants 

148 will have their abdominal aortic calcification (AAC) assessed from a lateral spine image 

149 captured using dual-energy X-ray absorptiometry (DXA) at baseline.                                                                                                                                                                                                                                                                                                 

150 The MODEL study will include a total of 200 (n=100 control group; n=100 intervention group) 

151 ambulant community-dwelling Australian men and women, aged 60-80 years, recruited from the 

152 general population in metropolitan Perth, Melbourne and surrounding areas in Australia. A detailed 

153 explanation of the methods for the MODEL study is provided in the protocol for the MODEL study 

154 (Radavelli-Bagatini et al in press). 
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155 Process Evaluation                                                                                                                                     

156 The process evaluation will ascertain the participants’ views on the counselling session 

157 (including information about atherosclerosis and diet and lifestyle advice provided in videos and 

158 summarised in a booklet) and reaction to their blood vessel disease results (image and illustrative 

159 information). It will also be useful in terms of evaluating the factors in the community, socio-

160 economic context, participant characteristics or other situational issues, that may influence the 

161 process of changing behaviour. This will inform future methods, intervention designs and 

162 theories (23-25) in addition to ascertaining the direction of the intervention’s key components to 

163 produce the anticipated results.(13, 14) 

164 Aim

165 The overall aim of the process evaluation is to understand the processes that took place during 

166 participation in the MODEL study trial and which elements were effective or ineffective for 

167 influencing “healthful” behaviour change, and possible ways of improvement to inform wider 

168 implementation strategies. 

169 Specific Objectives                                                                                                                             

170 1. To evaluate the resources, structures, and the procedures used to deliver the MODEL study 

171 intervention from the perspective of participants.

172 2. To assess participants’ responses to the MODEL study intervention and mediating processes 

173 which may influence the process of changing behaviour and subsequent changes in outcomes.  

174  3. To better understand the contribution of external factors which may influence intervention 

175 outcomes (i.e. behaviour change).

176
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177 The Research Objectives for the process evaluation were structured around the three domains of 

178 implementation, mechanisms of impact and context. This is required to assess the intervention 

179 using a standardised process evaluation framework.(14) The conceptual framework will aid us to 

180 address the three objectives of the process evaluation.  

181 Conceptual Framework for the Process Evaluation                                                                                                                                                                                                                                   

182 This process evaluation design was informed by the guidance for process evaluations as 

183 specified by the MRC.(13, 14)  Specifically, the process evaluation will examine three key 

184 features—implementation, mechanisms of impact and context—to understand the processes 

185 through which one can achieve outcomes (Figure 1). Table 1 further illustrates the 

186 domain/constructs, objectives and how the objectives will be addressed.

187

188

189

190

191

192

193

194

195
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196 Table 1 Domain/constructs, objectives and how the objectives will be addressed

DOMAIN / 
CONSTRUCTS

DESCRIPTION 
OF DOMAINS/      
CONSTRUCTS

  OBJECTIVES HOW THE OBJECTIVES 
WILL BE ADDRESSED

IMPLEMENTATION The structures, 
resources and the 
procedures used to 
deliver the 
intervention.

To evaluate the resources, 
structures, and the procedures 
used to deliver the MODEL 
study intervention from the 
perspective of participants.

Explore participants’ views on 
the clarity of information in the 
videos, counselling process and 
any other materials or resources 
provided during participation.    

MECHANISMS OF 
IMPACT 

Participant 
responses to the 
intervention and 
mediating 
processes that may 
influence 
subsequent changes 
in outcomes.

To assess participants’ 
responses to the MODEL study 
intervention and mediating 
processes which may influence 
the process of changing 
behaviour and subsequent 
changes in outcomes.  

a) Response to intervention - 
Gathering information on 
participants’ reaction to their 
level and extent of their blood 
vessel disease results (image and 
illustrative information), videos 
and cardiovascular risk factors.

b) Mediators – Gathering 
information related to perceived 
risk of CVD, perceptions of 
CVD severity and susceptibility 
and perceived self-efficacy.

CONTEXT External factors 
that may influence 
intervention 
implementation

To better understand the 
contribution of external factors 
which may influence 
intervention outcomes (i.e. 
behaviour change).

Identify participant 
characteristics (age, gender, 
employment status), community, 
socio-economic status, or other 
situational issues outside of the 
intervention such as influence 
from family and friends, 
information from their General 
Practitioner (GP), as well as 
access to information (internet, 
social media) that support 
change (or not).

197

198
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199 PROCESS EVALUATION METHODS

200 Design considerations

201 The intervention is expected to influence behaviour change based on certain 

202 mediators/moderators such as perceptions of severity and susceptibility. Factors in the 

203 community, social/political context, or other situational issues have been associated with tobacco 

204 use, physical inactivity, and poor diet.(26-31) Therefore, in the course of the intervention, situations 

205 which may influence the outcome of the intervention such as family, friends, GP, cultural 

206 differences, finances as well as access to information (internet, social media) will be part of the 

207 context to be explored. Participants perceived risk of CVD, perceptions of CVD severity and 

208 susceptibility and perceived self-efficacy is also expected to be key mediators of behaviour 

209 change. Whilst we anticipate that these influences will be relevant contextual factors and 

210 mediators/moderators, we remain open to other potential contextual factors and 

211 mediators/moderators obtained from the qualitative interviews where participants describe their 

212 experiences in their own words.  Health-related behaviour change will be explained and 

213 predicted in this study using the social-psychological health behaviour change model known as 

214 the Health Belief Model.(32)  

215 Overall design                                                                                                                                         

216 The process evaluation will employ a mixed-method approach using both qualitative and 

217 quantitative methods of data collection and analysis. This will include the use of a structured 

218 questionnaire and semi-structured in-depth interviews (to be administered to participants. There 

219 are several reasons for focusing on the perspectives of participants. The intervention is intended 

220 to act upon the perspective of participants; their perception of the effectiveness of the 

221 components is critical to identify key components and effective techniques. In other words, the 
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222 intervention is likely to depend upon participants’ interpretations of, and reactions to, the 

223 intervention; hence, it is important to consider those perspectives. Also, the participants will not 

224 be passive receivers of the intervention and it will likely influence their circumstances, attitudes, 

225 beliefs, social norms and resources.(14)

226 All participants recruited for the MODEL study will respond to a questionnaire that has been 

227 designed for the process evaluation. Maximum variation sampling (also known as maximum 

228 diversity sampling or maximum heterogeneity sampling),(33) a form of purposeful sampling, will 

229 be used to select participants with characteristics that maximize the diversity relevant to the 

230 research objectives. This sampling will be used to assess what influences behaviour change 

231 among participants at Perth and Melbourne study sites. Participant characteristics such as 

232 ethnicity/culture, age, profession, household income as well as sources of income will be 

233 considered in the selection.  The sample size will be determined based on analytical 

234 saturation.(34) This is commonly taken to indicate that, based on the data that have been collected 

235 or analysed, further data collection and/or analysis are unnecessary.(34) We anticipate achieving 

236 saturation with 15 to 20 trial participant interviews.

237 The research team will be composed of investigators with diverse backgrounds, such as 

238 psychology, nutrition, exercise physiology, social work, with some being part of the core team of 

239 the RCT (MODEL study).                                                                                                                                         

240 Data Collection                                                                                                                       

241 Qualitative data will be collected using a semi-structured in-depth interview. A semi-structured 

242 interview guide (Supplementary Appendix 1) will be used to enquire about experiences of 

243 participants in terms of clarity of information, counselling, reaction to their blood vessel disease 
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244 results (image and illustrative information) and cardiovascular risk factors. Interviews will be 

245 conducted approximately one month after participants complete the baseline component of the 

246 intervention. Participants must complete a 30-minute counselling session at baseline (including 

247 watching three educational videos, receiving a booklet with diet and lifestyle information), and 

248 receive their AAC results and baseline biochemistry results. Quantitative data will be collected 

249 using a questionnaire (Post counselling health status questionnaire -- Supplementary Appendix 

250 2). This questionnaire will be used to obtain information on the perceived risk of CVD, 

251 perceptions of CVD severity and susceptibility and perceived self-efficacy. It will be 

252 administered immediately after participants complete their baseline counselling session.

253 The use of semi-structured interviews will provide flexibility in exploring relevant and 

254 interesting matters as raised by participants. This will enable pre-specified areas to be explored 

255 and remain open to exploring other ideas and thoughts that will arise in the interview. (35) Table 2 

256 presents information on study objectives, sample, data collection tools and what data will be 

257 gathered at each stage of the trial.

258

259

260

261

262

263

264
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265 Table 2 Methods for Objectives

Objective Sample Data Collection tool Stage of trial

1. To evaluate the 
resources, structures, and 
the procedures used to 
deliver the MODEL 
study intervention from 
the perspective of 
participants.

15 to 20 trial 
participant 
interviews. The 
actual sample size 
will be dependent 
upon the point of 
saturation

A semi-structured 
interview guide 
(Supplementary Appendix 
1)

Post baseline 
intervention - one 
month after 
participants complete 
the baseline 
component of the 
intervention

2. To assess participants 
responses to the MODEL 
study intervention and 
mediating processes 
which may influence 
subsequent changes in 
outcomes.   

a) All 200 
participants (survey 
– quantitative 
component)

b) 15 to 20 trial 
participants 
interviews 

a) Questionnaire 
(Mediators- perceived risk 
of CVD, perceptions of 
CVD severity and 
susceptibility and 
perceived self-efficacy --
Supplementary Appendix 
2)

b) A semi-structured 
interview (Responses to 
intervention)

a) Post baseline 
intervention - 
immediately after 
participants complete 
their baseline 
counselling session

b) Post baseline 
intervention - one 
month after 
participants complete 
the baseline 
component of the 
intervention

3. To better understand the 
contribution of the 
external factors which 
may influence 
intervention 
implementation (i.e. 
behaviour change).

a) All 200 
participants (survey 
– quantitative 
component)

b) 15 to 20 trial 
participant 
interviews 

a) Questionnaire 
(Demographic 
characteristics). 

b) A semi-structured 
interview (Community, 
social/political, family or 
other situational issues 
outside of the 
intervention). 

a) Pre baseline 
intervention

b) Post baseline 
intervention - one 
month after 
participants complete 
the baseline 
component of the 
intervention

266  
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267 All consenting trial participants will be invited to respond to a questionnaire with a sub-sample 

268 invited to participate in an interview.

269 Investigators involved in data collection will discuss the aims of the questionnaire/interviews and 

270 provide information on any potential benefits and harm of participation. Participants will be 

271 assured of the confidentiality of the information they will provide. Interviews will be conducted 

272 at a mutually convenient site. The first author will administer the questionnaires and conduct the 

273 interviews. Each interview will be audio-recorded and transcribed verbatim later.

274 The research team will develop the questionnaire, and the interview guide based on the 

275 objectives of the process evaluation, secondary data on the topic and further discussions and 

276 brainstorming among the research team. The questionnaire and interview guides will be piloted 

277 in the initial stages of the study to assess suitability for the study. As suggested by Given (36), 

278 interview guides will be amended as necessary by the research team.

279 Management of data 

280 Questionnaire data will be entered into SPSS data management and analysis software. Interviews 

281 will be digitally recorded and transcribed verbatim. All identifying aspects will be removed to 

282 maintain anonymity and confidentiality and pseudonyms will be assigned.  

283 Analysis                                                                                                                                                                                                                                                                                                               

284 The quantitative data will be analyzed using SPSS version 21.0. The analysed data will be 

285 organized into frequency tables and represented on pie charts and tables. The analysis of the 

286 primary data will be entirely descriptive (summaries, frequencies, and cross-tabulation tables). 
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287 The qualitative data will be analysed thematically. The analysis and interpretation of the 

288 interviews will be guided by Miles and Huberman’s framework for thematic content analysis.(37) 

289 The stages will involve the identification of meaning units, an initial grouping of meaning units 

290 into categories, and the creation of emergent category names. Following this stage, initial themes 

291 will be developed using a constant comparison method to ensure those meaning units are 

292 reflective of emergent themes. This will also focus on examining intra-theme 

293 coherence/consistency and inter-theme distinctiveness. The first author will lead the analysis and 

294 other authors will review that analysis and NVivo12 software will be used to assist the data 

295 analysis. Using this software will enable the investigators to examine themes and structure in the 

296 content as well as visualize the findings and support findings with detailed evidence. An 

297 experienced qualitative researcher (M. St.) will be engaged for peer debriefing and member 

298 checking will be conducted to enhance rigour. Investigators undertaking the MODEL RCT’s 

299 assessment and counselling (SRB, CPB; MaSi.; LCB; EC; JTS; MPS; JG; BDR) will not be 

300 involved in the process evaluation data analysis or interpretation. Qualitative data will be 

301 collected and reported according to COREQ guidelines.(38)   

302 Integration of process and outcomes data

303 Survey data on contextual factors (participant characteristics) and mediators (perceived risk of 

304 CVD, perceptions of CVD severity and susceptibility and perceived self-efficacy) will be 

305 analysed prior to analysis of outcome data. After the interviews (on the impact of contextual 

306 factors such as family, GP etc.) are conducted and analysed, the process evaluation investigators 

307 will be able to conclude that the MODEL study intervention has been successful by 

308 communicating clear information on CVD risk and prompting lifestyle/behaviour change. The 

309 process data will also highlight the role of contextual factors and mediators enabling participants 
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310 to change lifestyle/behaviour or not. This data will be used for post-hoc explanation after trial 

311 outcomes are known.  

312 DISCUSSION                                                                                                                                     

313 This is a detailed protocol for a process evaluation embedded within a randomised control trial, 

314 the MODEL study. The process evaluation will provide useful information on the MODEL study 

315 intervention and how and why the key components/elements (provision of information on CVD 

316 risk) impacted on lifestyle/behaviour change or not. This process evaluation will complement 

317 and add value to the MODEL Study by providing a better insight into study results. The 

318 investigators of the MODEL study will, therefore, be confident after the report of the process 

319 evaluation data that it is feasible or otherwise to use similar approaches to conduct this type of 

320 study or influence lifestyle/behaviour change. The researchers will also derive insight into 

321 possible methods for improvement to inform wider implementation strategies as demonstrated in 

322 previous process evaluations. (17, 18, 39)  

323 This process evaluation will employ a comprehensive approach to evaluate the resources, 

324 structures, and the procedures used to deliver the MODEL study intervention. Interviews will be 

325 conducted to gather information on participants experiences throughout the intervention. This 

326 would be useful in identifying reasons for lack of intervention effect (if any) or any significant 

327 changes in lifestyle/behaviour. This is in contrast with some other process evaluations such as 

328 the ProActive study (a physical activity intervention)(19) (20) which did not include any qualitative 

329 component to identify reasons for lack of intervention effect and a significant increase in 

330 physical activity among participants.(19)  (20) 
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331 Although a mixed-method approach was employed for the process evaluation for the Welsh 

332 National Exercise Referral Scheme intervention,(21) the logic model focused more on links 

333 between intervention activities and mechanisms of impact and only limited focus on delivery 

334 mechanisms. The MODEL study process evaluation aims to focus equally on delivery 

335 mechanisms (i.e. application of resources such as videos and counselling to ensure 

336 implementation), intervention components, mechanisms of impact and intended outcomes 

337 (behaviour change). 

338 The MODEL study process evaluation also aims to gather extensive data on theoretical 

339 determinants of behaviour change such as risk perception and self-efficacy. However, a process 

340 evaluation for an adolescent sexual health programme intervention in Tanzania (22) gathered 

341 inadequate data on the impact of the intervention on the theoretical determinants of behaviour 

342 change.   

343 Evaluating and reporting what works for which group and what constitutes an effective 

344 intervention is an essential consideration for practitioners, researchers and policymakers.(40, 41) 

345 The MODEL study process evaluation will contribute to existing knowledge and understanding 

346 of the processes that took place during participation in the MODEL study trial. It will also serve 

347 as a guide for future studies that will be conducted for such complex trials. 

348 STRENGTHS AND LIMITATIONS                                                                                                                                                   

349 This study will employ a comprehensive mixed-method approach to evaluate the resources, 

350 structures, and the procedures used to deliver the MODEL study intervention. The process 

351 evaluation will assess participants responses to the MODEL study intervention and mediating 

352 processes which may influence subsequent changes in outcomes and identify key contextual 
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353 (external) factors which may influence the process of changing behaviour. Core intervention 

354 components that were effective in influencing lifestyle/behaviour change will be identified, 

355 forming the basis for guidance for replication in future studies and implementation in other 

356 programmes. 

357 This process evaluation will not evaluate the fidelity of the MODEL study and the associated 

358 challenges in delivery from the perspective of the study investigators. Another limitation is the 

359 risk of recall bias specifically referring to responder bias (unintentional or intentional) or 

360 possible difficulties on the part of participants recalling all information gathered from the 

361 intervention. Unintentional responder bias may be attributed to incomplete or poor memory 

362 recall and intentional responder bias may be attributed to embarrassment with admitting truth 

363 about previous event or nature of disease under investigation. The MODEL study intervention 

364 will utilise several resources and procedures in its delivery and it is anticipated that recalling all 

365 information gathered from the intervention may be a challenge. Also, some participants may 

366 intentionally give inaccurate details about their lifestyle/behaviour change due to the life-

367 threating/life-changing nature of cardiovascular disease or embarrassment associated with not 

368 changing behaviour.

369 ETHICS AND DISSEMINATION

370 The MODEL Study process evaluation has received approval from the relevant Ethics 

371 Committee (Edith Cowan University Human Research Ethics Committee approval, Project 

372 Number: 20513 HODGSON).                                                                                                                                                                                                                                                    

373 The study results will be shared with the individuals and institutions associated with this study as 

374 well as academic audiences through peer-reviewed publication and presentation at conferences.
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375 Patient and Public Involvement: There will be no involvement of patients or the community in 

376 the design, conduct, reporting, or dissemination plans of the process evaluation.

377 Study status: Data collection for the process evaluation will commence in August 2020.

378

379 References

380 1. Hunter DJ, Reddy KS. Noncommunicable diseases. New England Journal of Medicine. 
381 2013;369(14):1336-43.
382 2. Mozaffarian D, Capewell S. United Nations’ dietary policies to prevent cardiovascular 
383 disease. British Medical Journal Publishing Group; 2011.
384 3. Artinian NT, Fletcher GF, Mozaffarian D, Kris-Etherton P, Van Horn L, Lichtenstein 
385 AH, et al. Interventions to promote physical activity and dietary lifestyle changes for 
386 cardiovascular risk factor reduction in adults: a scientific statement from the American Heart 
387 Association. Circulation. 2010;122(4):406-41.
388 4. Li X, Ma X, Lin J, He X, Tian F, Kong D. Severe carotid artery stenosis evaluated by 
389 ultrasound is associated with post stroke vascular cognitive impairment. Brain and behavior. 
390 2016;7(1):e00606.
391 5. Giannoukas A, Chabok M, Spanos K, Nicolaides A. Screening for asymptomatic carotid 
392 plaques with ultrasound. European Journal of Vascular and Endovascular Surgery. 
393 2016;52(3):309-12.
394 6. Weale AR, Urriza-Rodriguez D. Imaging in vascular disease. Surgery (Oxford). 
395 2015;33(7):308-14.
396 7. Schousboe JT, Lewis JR, Kiel DP. Abdominal aortic calcification on dual-energy X-ray 
397 absorptiometry: methods of assessment and clinical significance. Bone. 2017;104:91-100.
398 8. Marchal B, Westhorp G, Wong G, Van Belle S, Greenhalgh T, Kegels G, et al. Realist 
399 RCTs of complex interventions–an oxymoron. Social Science & Medicine. 2013;94:124-8.
400 9. Berwick DM. The science of improvement. Jama. 2008;299(10):1182-4.
401 10. Clark AM, MacIntyre PD, Cruickshank J. A critical realist approach to understanding and 
402 evaluating heart health programmes. Health:. 2007;11(4):513-39.
403 11. Pawson R, Tilley N. Realistic evaluation: sage. Los Angeles, London, New Delhi, 
404 Singapore. 1997.
405 12. Bonell C, Fletcher A, Morton M, Lorenc T, Moore L. Realist randomised controlled 
406 trials: a new approach to evaluating complex public health interventions. Social science & 
407 medicine. 2012;75(12):2299-306.
408 13. Craig P, Dieppe P, Macintyre S, Michie S, Nazareth I, Petticrew M. Developing and 
409 evaluating complex interventions: the new Medical Research Council guidance. Bmj. 2008;337.
410 14. Moore GF, Audrey S, Barker M, Bond L, Bonell C, Hardeman W, et al. Process 
411 evaluation of complex interventions: Medical Research Council guidance. bmj. 2015;350.
412 15. Oakley A, Strange V, Bonell C, Allen E, Stephenson J. Process evaluation in randomised 
413 controlled trials of complex interventions. Bmj. 2006;332(7538):413-6.
414 16. Wight D, Obasi A. Unpacking the black box: the importance of process data to explain 
415 outcomes. 2003.

Page 22 of 30

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
rasm

u
sh

o
g

esch
o

o
l

at D
ep

artm
en

t G
E

Z
-L

T
A

 
o

n
 A

p
ril 30, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
11 N

o
vem

b
er 2020. 

10.1136/b
m

jo
p

en
-2019-036395 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://bmjopen.bmj.com/


For peer review only

21

416 17. van Dongen EJ, Duijzer G, Jansen SC, ter Beek J, Huijg JM, Leerlooijer JN, et al. 
417 Process evaluation of a randomised controlled trial of a diabetes prevention intervention in Dutch 
418 primary health care: the SLIMMER study. Public health nutrition. 2016;19(16):3027-38.
419 18. Arends RY, Bode C, Taal E, Van de Laar MA. A mixed-methods process evaluation of a 
420 goal management intervention for patients with polyarthritis. Psychology & health. 
421 2017;32(1):38-60.
422 19. Hardeman W, Michie S, Fanshawe T, Prevost AT, Mcloughlin K, Kinmonth AL. Fidelity 
423 of delivery of a physical activity intervention: predictors and consequences. Psychology and 
424 Health. 2008;23(1):11-24.
425 20. Michie S, Hardeman W, Fanshawe T, Prevost AT, Taylor L, Kinmonth AL. Investigating 
426 theoretical explanations for behaviour change: The case study of ProActive. Psychology and 
427 Health. 2008;23(1):25-39.
428 21. Moore GF, Raisanen L, Moore L, Din NU, Murphy S. Mixed-method process evaluation 
429 of the welsh national exercise referral scheme. Health Education. 2013.
430 22. Plummer ML, Wight D, Obasi A, Wamoyi J, Mshana G, Todd J, et al. A process 
431 evaluation of a school-based adolescent sexual health intervention in rural Tanzania: the MEMA 
432 kwa Vijana programme. Health education research. 2007;22(4):500-12.
433 23. Linnan L, Steckler A. Process evaluation for public health interventions and research. 
434 2002.
435 24. Michie S, Johnston M, Francis J, Hardeman W, Eccles M. From theory to intervention: 
436 mapping theoretically derived behavioural determinants to behaviour change techniques. Applied 
437 psychology. 2008;57(4):660-80.
438 25. Wallace LM, Brown K, Hilton S. Planning for, implementing and assessing the impact of 
439 health promotion and behaviour change interventions: a way forward for health psychologists. 
440 Health psychology review. 2014;8(1):8-33.
441 26. Reijneveld SA. Neighbourhood socioeconomic context and self reported health and 
442 smoking: a secondary analysis of data on seven cities. Journal of Epidemiology & Community 
443 Health. 2002;56(12):935-42.
444 27. Duncan C, Jones K, Moon G. Smoking and deprivation: are there neighbourhood effects? 
445 Social science & medicine. 1999;48(4):497-505.
446 28. Stimpson JP, Ju H, Raji MA, Eschbach K. Neighborhood deprivation and health risk 
447 behaviors in NHANES III. American journal of health behavior. 2007;31(2):215-22.
448 29. Boone-Heinonen J, Gordon-Larsen P, Kiefe CI, Shikany JM, Lewis CE, Popkin BM. Fast 
449 food restaurants and food stores: longitudinal associations with diet in young to middle-aged 
450 adults: the CARDIA study. Archives of internal medicine. 2011;171(13):1162-70.
451 30. Skidmore P, Welch A, van Sluijs E, Jones A, Harvey I, Harrison F, et al. Impact of 
452 neighbourhood food environment on food consumption in children aged 9–10 years in the UK 
453 SPEEDY (Sport, Physical Activity and Eating behaviour: Environmental Determinants in Young 
454 people) study. Public health nutrition. 2010;13(7):1022-30.
455 31. Gordon-Larsen P, Nelson MC, Page P, Popkin BM. Inequality in the built environment 
456 underlies key health disparities in physical activity and obesity. Pediatrics. 2006;117(2):417-24.
457 32. Champion VL, Skinner CS. The health belief model. Health behavior and health 
458 education: Theory, research, and practice. 2008;4:45-65.
459 33. Patton MQ. Qualitative evaluation and research methods: SAGE Publications, inc; 1990.
460 34. Liamputtong P, Serry T. Making sense of qualitative data. Research methods in health: 
461 Foundations for evidence-based practice. 2013:365-79.

Page 23 of 30

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
rasm

u
sh

o
g

esch
o

o
l

at D
ep

artm
en

t G
E

Z
-L

T
A

 
o

n
 A

p
ril 30, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
11 N

o
vem

b
er 2020. 

10.1136/b
m

jo
p

en
-2019-036395 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://bmjopen.bmj.com/


For peer review only

22

462 35. Brinkmann S. Qualitative interviewing: Oxford university press; 2013.
463 36. Given LM. 100 questions (and answers) about qualitative research: SAGE Publications; 
464 2015.
465 37. Huberman AM, Miles MB. Data management and analysis methods. 1994.
466 38. Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative research 
467 (COREQ): a 32-item checklist for interviews and focus groups. International journal for quality 
468 in health care. 2007;19(6):349-57.
469 39. Audrey S, Holliday J, Parry-Langdon N. A Stop Smoking in Schools Trial (ASSIST): 
470 Process Evaluation Manual. Bristol: Cardiff University and University of Bristol. 2003.
471 40. Berlin LJ, Brooks-Gunn J, Aber JL. Promoting early childhood development through 
472 comprehensive community initiatives. Children's Services: Social Policy, Research, and Practice. 
473 2001;4(1):1-24.
474 41. Nicholson JM, Berthelsen D, Williams KE, Abad V. National study of an early parenting 
475 intervention: Implementation differences on parent and child outcomes. Prevention Science. 
476 2010;11(4):360-70.

477

478

479 Author’s contributions:  

480 RA, SRB, LCB, M.St., JMH and JRL developed the study concept. RA, M.St., JRL, JMH 

481 drafted the manuscript. RA, M.St., JRL, LCB, JD, BJ contributed to the design of the study and 

482 are responsible for study coordination. RA, SRB, JRL, JD, BJ, DPK, JTS and JMH contributed 

483 to the design and development of the data collection instruments. RA will implement the 

484 protocol as well as oversee the collection of the qualitative data and will code all transcripts. RA 

485 and CPB will oversee the collection of the quantitative data. RA and NPB will be involved in the 

486 analysis of quantitative data. RA, SRB, MaSi., CPB, EC, RJW, KZ, MPS, WHL, PS, RMD, 

487 KLC, AD, PLT, JG and BR contributed to the writing of the study content. All authors 

488 contributed and approved the final manuscript. 

489 Funding statement: 

490 This research received no specific grant from any funding agency in the public, commercial or 

491 not-for-profit sectors. 

Page 24 of 30

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
rasm

u
sh

o
g

esch
o

o
l

at D
ep

artm
en

t G
E

Z
-L

T
A

 
o

n
 A

p
ril 30, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
11 N

o
vem

b
er 2020. 

10.1136/b
m

jo
p

en
-2019-036395 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://bmjopen.bmj.com/


For peer review only

23

492 The salary of JRL is supported by a National Heart Foundation of Australia future leader 

493 fellowship (102817). DPK’s time was supported by a grant from the National Institute of 

494 Arthritis, Musculoskeletal and Skin Diseases (R01 AR 41398). The salary of JMH is supported 

495 by a National Health and Medical Research Council of Australia Senior Research Fellowship (ID 

496 1116973). The salary of LCB is supported by an NHMRC of Australia Emerging Leadership 

497 Investigator Grant (ID: 1172987) and a National Heart Foundation of Australia Post-Doctoral 

498 Research Fellowship (ID: 102498). None of the funding agencies had any role in the conduct of 

499 the study; collection, management, analysis, or interpretation of the data; or preparation, review, 

500 or approval of the manuscript.

501

502 Competing interests’ statement

503 The authors declare that there is no competing interest.

504 Word Count: 3,281 words.

505

506

507  Figure 1: Key functions of MODEL study process evaluation and relations among them. 
508 Adapted from Moore et al14 and modified for the MODEL study process evaluation.
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Outcomes 

Context 

External factors which may influence MODEL study intervention outcomes 

 

 MODEL study intervention  
❖ Information on CVD 

Implementation 

Resources, structures, and the  
procedures used to deliver the 
MODEL study intervention.  

What is delivered 
❖ Video
❖ Booklet with diet and

lifestyle information 
❖ AAC and baseline

biochemistry results

Mechanisms of impact  
Participant responses to  

and interactions with 

MODEL study intervention. 

Mediators - perceived risk, 

perceived severity and  

susceptibility and  

perceived self-efficacy 

Figure 1: Key functions of MODEL study process evaluation and relations among them. Adapted from Moore et al14 and modified 
for the MODEL study process evaluation.
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 INTERVIEW QUESTIONS 

1. Tell me about how you came to be involved in this study. 

Prompt 

• Tell me more about that, what was it that interested you?  

• Why was that? 

  

2. What do you remember about the videos? 

 

3. What did you think of the 3 videos (Heart Foundation, Cardiovascular and D&L) and 

information booklet provided to you in the counselling session (E.g. duration, clarity 

of the language used and expressions, etc.)? 

  

4. Please describe your initial reaction to seeing your own level of advanced blood 

vessel disease (AAC) for the first time (i.e., the image, illustrative representation and 

information about your cardiovascular disease status)? 

  

5. What was the immediate effect, if any, that this image/information had on you?  

Prompt 

• How did it make you feel?  

• Can you please explain why and how? 

  

6. What was the immediate effect, if any, that the dietary and lifestyle counselling had 

on you?  

Prompt 

• How did it make you feel?  

• Can you please explain why and how? 

  

7. How has the image/information on your own level of advanced blood vessel disease 

changed your behaviour?      
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Prompt                                                                                                

• If so, why and how?  

• What was the easiest/hardest part of making the changes, and why?  

• In what ways?  

• Can you share with me some examples? 

 

8. Did you share your results with healthcare providers?  

Prompt 

• If so, what did they say and how did it make you feel?  

• Can you please explain why and how?   

• If you haven’t discussed it yet, are you planning on discussing the results with 

your GP? 

  

9. Did you share your results with family and friends?  

Prompt 

• If so, what did they say and how did it make you feel?  

• Can you please explain why and how? 

  

10. So what or which specific parts of the diet and lifestyle video were helpful to you? 

Prompt 

• What recommendations do you have for improving its delivery? 

  

11. What other elements of the consultation (i.e., non-AAC materials, such as BP, lipids, 

and interaction with the counsellor, booklet) influenced your feelings or behaviour?  

Prompt 

• If so, how and why, and if not, why not?  

• What element of the consultation has influenced you most (if any)? 
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12. What other information provided was helpful for you?  

How?  

       Prompt 

• What recommendations do you have about how best to present the advanced 

blood vessel disease image/information?  

• What questions did you have after being presented with the image/information 

(if any)? 

  

13. Is there anything else you wanted to say about the duration, clarity of the language 

used and expressions in the 3 videos, the counselling sessions and any other 

information in this study? 
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1 
 

 

 

 

 

 

 

 

To be answered at end of conversation – counselling visit 3, once all elements have been completed 

 

A) For each of the following statements, please indicate to what extent you agree with that statement, 

using the following scale: 

 Totally 
disagree 

Agree a 
little bit 

Moderately 
agree 

Strongly 
agree 

Very 
strongly 

agree 

1. The information provided made me think that I 
am susceptible to cardiovascular disease 

1 2 3 4 5 

2. The information provided made me think that I 
am at risk of cardiovascular disease 

1 2 3 4 5 

3. The information provided made me feel that my 
health is at risk 

1 2 3 4 5 

4. Having cardiovascular problems is a severe health 
problem 

1 2 3 4 5 

5. Having cardiovascular problems is a significant 
health risk 

1 2 3 4 5 

6. Having cardiovascular problems is serious for my 
health 

1 2 3 4 5 

 

B) For each of the following statements, please indicate how each sentence best applies to you, using 

the scales: 

 Poor Fair Good Very 
good 

Excellent 

7. How would you rate your cardiovascular health? 1 2 3 4 5 

 

 
Very low 

level 
Low level Moderate 

level 
High level Very high 

level 

8. Please estimate your level of atherosclerosis 1 2 3 4 5 
 

 

Sticker with Participant’s ID,  
full name and  

DOB 
 

 

Visit:    1      2      3      4      5         Date of visit: _____/_____/_____ 
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2 
 

 

 
Not at all 
certain 

Confident Somewhat 
certain 

Certain Very 
certain 

9. How certain are you of your level of 
atherosclerosis? 

1 2 3 4 5 

 

C) The following questions refer to the 3 goals on diet and physical activity. For each of the following 

statements, please indicate to what extent you agree with that statement, using the following scale: 

 Totally 
disagree 

Agree a 
little bit 

Moderately 
agree 

Strongly 
agree 

Very 
strongly 

agree 

10. Meeting the goal for fruit and vegetable intake 
will reduce my risk of cardiovascular problems 

1 2 3 4 5 

11. Meeting the goal for fruit and vegetable intake is 
one of the most important things I can do to protect 
my cardiovascular health 

1 2 3 4 5 

12. Meeting the other dietary goal (e.g., reducing salt, 
alcohol, processed meats, and increasing grains and 
nuts) will reduce my risk of cardiovascular problems 

1 2 3 4 5 

13. Meeting the other dietary goal (e.g., reducing salt, 
alcohol, processed meats, and increasing grains and 
nuts) is one of the most important things I can do to 
protect my cardiovascular health 

1 2 3 4 5 

14. Meeting the goal to increase physical activity and 
reduce sitting time will reduce my risk of 
cardiovascular problems 

1 2 3 4 5 

15. Meeting the goal to increase physical activity and 
reduce sitting time is one of the most important things 
I can do to protect my cardiovascular health 

1 2 3 4 5 
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D) The following questions refer to the 3 goals on diet and physical activity. For each of the following 

statements, please indicate to what extent you agree with that statement, using the following scale: 

 Totally 
disagree 

Agree a 
little bit 

Moderately 
agree 

Strongly 
agree 

Very 
strongly 

agree 

16. Right now, I think I can meet the goal for fruit and 
vegetable intake 

1 2 3 4 5 

17. Right now, I am confident in my ability to meet 
the goal for fruit and vegetable intake 

1 2 3 4 5 

18. Right now, I think I can meet the other dietary 
goal (e.g., reducing salt, alcohol, processed meats, and 
increasing grains and nuts) 

1 2 3 4 5 

19. Right now, I am confident in my ability to meet 
the other dietary goal (e.g., reducing salt, alcohol, 
processed meats, and increasing grains and nuts) 

1 2 3 4 5 

20. Right now, I think I can meet the goal to increase 
physical activity and reduce sitting time 

1 2 3 4 5 

21. Right now, I am confident in my ability to meet 
the goal to increase physical activity and reduce sitting 
time 

1 2 3 4 5 

 
E) The following questions refer to your intentions towards dietary and lifestyle advice. For each of the 

following statements, please indicate to what extent you agree with that statement, using the 

following scale: 

 Totally 
disagree 

Agree a 
little bit 

Moderately 
agree 

Strongly 
agree 

Very 
strongly 

agree 

22. I intend to meet the goal for fruit and vegetable 
intake 

1 2 3 4 5 

23. I intend to meet the other dietary goal (e.g., 
reducing salt, alcohol, processed meats, and 
increasing grains and nuts) 

1 2 3 4 5 

24. I intend to meet the goal to increase physical 
activity and reduce sitting time 

1 2 3 4 5 

 

 

 

 

 

 

Entered on: ____/____/____ by __________ 
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