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Glossary of Key Terms 

 

Adoption -  the decision of an organisation or community to commit to and initiate an evidence-based 

intervention (1, p. 23). 

 

Cancer - a large group of diseases that can start in almost any organ or tissue of the body when 

abnormal cells grow uncontrollably, go beyond their usual boundaries to invade adjoining parts of 

the body and/or spread to other organs (2). 

 

Contextual factors - Context consists of a constellation of dynamic and complex interacting variables. 

Contextual factors may include the broader political, social, and organisational characteristics as well 

as the more immediate, local level-features for the implementation of the intervention (1, p. 33). 

 

Determinants - also commonly referred to as barriers and facilitators, that is, factors that enable or 

hinder the implementation strategy from eliciting the desired effect (3, p. 2).    

 

Dissemination - an active approach of spreading EBIs to the target audience via determined channels 

using planned strategies (1, p. 22). 

 

Evidence-based interventions - interventions with proven efficacy and effectiveness. Interventions 

may include programs, practices, processes, policies, and guidelines (1, p. 20). 

 

Exercise - is a subset of physical activity that is planned, structured and repetitive, performed for the 

purpose of improving or maintaining physical fitness (4, p. 129). 

 

Framework - a structure, overview, outline, system or plan consisting of various descriptive 

categories (e.g., concepts, constructs or variables) and the relations between them that are presumed 

to account for a phenomenon (5, p. 2). 

 

Generalisation - the extent to which the results of a given study are potentially generalisable to a 

wider or unspecified population, to another setting, or another time (6, p. 2). 
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Integration - the term integration in the implementation science literature is often used 

interchangeably with that of ‘penetration’. It is used in this thesis to recognise the breath of 

implementation science constructs covered (i.e., implementation and sustainability). 

 

Implementation - the process of putting to use or integrating EBIs within a setting (i.e., 

implementation practice) (1, p. 22). 

 

Implementation outcomes - the effects of deliberate and purposive actions to implement new 

treatments, practices, and services (7, p. 65). 

This thesis primarily focuses on four implementation outcomes: 

 

Acceptability - the perception among implementation stakeholders that a given treatment, 

service, practice, or innovation is agreeable, palatable, or satisfactory (7, p. 67). 

 

Fidelity - the degree to which an intervention is implemented as it was prescribed in the 

original protocol or as it is intended by the program developers (7, p. 69). 

 

Penetration - the integration of a practice within a service setting and its subsystems (7, p. 

70). From a service system perspective, the construct is also like reach in the RE-AIM 

framework. 

 

Sustainability - Five key constructs are identified that contribute to the sustainability 

definition: 1) after a defined period of time; 2) the program, clinical intervention, and/or 

implementation strategies continue to be delivered and/or 3) individual behaviour change (i.e., 

clinician, patient) is maintained; 4) the program and individual behaviour change may evolve 

or adapt while 5) continuing to produce benefits for individuals/systems (8, p. 1). 

 

The interventional studies in this thesis (chapters 5, 6, and 7) define and measure sustainability 

as an outcome that includes: 1) continued intervention components; 2) evolution over time; 

and 3) a process in place to measure health outcomes. Constructs were measured after at least 

12 months of delivery. 
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Implementation research - seeks to understand the processes and factors that are associated with 

successful integration of an EBI within a particular setting (i.e., a worksite or school) (1, p. 26).  

 

Implementation science - the scientific study of methods to promote the systematic uptake of research 

findings and other evidence-based practices into routine practice (9, p. 1). 

 

Implementation strategy - methods or techniques used to enhance the adoption, implementation, and 

sustainability of a clinical program or practice (10, p. 1). 

 

Mechanism of change - process or event through which an implementation strategy operates to affect 

a desired implementation outcome (3, p. 2). 

 

Mental disorder - are syndromes characterised by a clinically significant disturbance in an 

individual’s cognition, emotional regulation, or behaviour that reflects a dysfunction in the 

psychological, biological, or developmental processes that underlie mental and behavioural 

functioning. These disturbances are usually associated with distress or impairment in personal, 

family, social, educational, occupational, or other important areas of functioning (11). This thesis 

includes a broad range of mental disorders, termed mental illness. 

 

Model - a deliberate simplification of a phenomenon or a specific aspect of a phenomenon. Models 

can be described as theories with a more narrowly defined scope of explanation; a model is 

descriptive, whereas a theory is explanatory as well as descriptive (5, p. 2). 

 

Non-communicable diseases - also known as chronic diseases, tend to be of long duration and are the 

result of a combination of genetic, physiological, environmental and behavioural factors (12). Many 

can be prevented by reducing lifestyle risk factors such as tobacco use, harmful alcohol use, physical 

inactivity and eating unhealthy diets.  

 

Physical activity - any bodily movement produced by skeletal muscles that results in energy 

expenditure (4, p. 129). 
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Routine practice - are the practices for use in the routine care, of all patients, at all times, in all 

healthcare settings, and are determined by the circumstances of the patient, the environment and the 

task to be performed (13). 

 

Scale up - deliberate efforts to increase the impact of health service innovations successfully tested 

in pilot or experimental projects so as to benefit more people and to foster policy and program 

development on a lasting basis. Scaling up requires a combination of horizontal (i.e., replication and 

expansion) and vertical (i.e., institutional, policy, political, legal) scaling up efforts (1, p. 25).    

 

Theory - a set of analytical principles or statements designed to structure our observation, 

understanding and explanation of the world (5, p. 2).  

 

Transferability - the extent to which the outcomes of a successful health intervention evaluated in a 

primary context can be achieved in a target context (6, p. 2).  
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Abstract 

Exercise has been established as an effective intervention that can improve health outcomes in people 

living with a non-communicable disease (NCD), including mental illness and cancer. Despite the 

evidence, exercise is not routinely integrated into the treatment of most NCDs. This phenomenon is 

described as the research-to-practice gap with implementation science seeking to increase the uptake 

of evidence-based interventions (EBIs), such as exercise, in practice. Multiple factors and processes 

contribute to the suboptimal use of EBIs in practice. This includes the lack of formative approaches 

to establish research evidence that is relevant for implementation and scientific methods that explain 

EBI adoption, implementation, and sustainment. This thesis applies an implementation science 

approach to explore how exercise EBIs can be integrated into routine healthcare to treat NCDs. This 

is explored in two NCDs, mental illness and cancer, and through the two following sub-aims:  

• Conduct novel evidence synthesis for mental illness and cancer to understand how different 

synthesis methods can support improved implementation in practice.  

• Explore how healthcare organisations have successfully implemented exercise EBIs within 

the routine practice for treating mental illness and cancer.    

To address the first sub-aim, unique approaches were applied to two systematic reviews that were 

conducted in mental illness and cancer. For the first systematic review, a meta-review design was 

used to synthesise the evidence on the effectiveness of exercise EBIs for mental illness. Effectiveness 

was defined in clinically useful terms including the anticipated health benefits, safety and cost of 

exercise EBIs. Although positive effects on health outcomes (i.e., symptoms of mental illness, quality 

of life, and physical health outcomes) were reported in the majority of reviews, limited safety 

information and no cost data were identified.  

 

For the second systematic review, efficacy studies were excluded to investigate the real-world 

implementation outcomes of exercise EBIs for cancer care. Implementation outcomes were aligned 

with Proctor and colleagues’ Implementation Outcomes Framework (IOF), and the review revealed 

that the most common implementation outcomes assessed were adoption and feasibility. Penetration 

and sustainability were infrequently measured, and implementation fidelity was difficult to establish 

because exercise protocols were poorly reported.  



xx 
 

In sum, the unique methods used in the two systematic reviews enabled the synthesis of broad and 

contextually relevant information valuable for implementation practice. The research gaps identified 

suggest that there is significant scope to produce more practice-relevant evidence.  

 

To address some of these gaps and the second sub-aim of this thesis, two implementation studies that 

explored how healthcare organisations have successfully implemented exercise EBI’s in mental 

health and cancer were conducted. For both studies, a case study design and theoretically-informed 

approach were used to develop an explanation for the implementation process that included the 

identification of determinants, implementation strategies, and implementation outcomes. Four data 

sources informed the studies: semi-structured interviews, document review, observations, and 

administering the Program Sustainability Assessment Tool (PSAT). Framework analysis was applied, 

and a theory-informed logic model was developed. Linking implementation science frameworks 

through the logic model elucidated the causal pathways of implementation. Second, the methods 

facilitated synthesis across sites to support generalisable knowledge.  

 

The first implementation study evaluated an exercise EBI implemented within a youth mental 

healthcare service. Over 40 determinants that influenced implementation of exercise EBIs and a 

similar number of implementation strategies were identified. Several activities aided implementation, 

including the creation of a new clinical team and the auditing and provision of feedback on physical 

healthcare practices (including exercise). Exercise acceptability was high, and many strengths 

(identified via the PSAT) contributed to EBI sustainability. However, implementation fidelity was 

challenging to establish, and penetration was low.   

 

The second implementation study was a multiple case study on the implementation of exercise EBIs 

across three cancer care settings. Across the sites, 18 determinants and 22 implementation strategies 

were consistent. Sixteen determinants, 24 implementation strategies, and implementation outcomes 

differed across the sites. Via the commonalities, 11 common causal pathways were developed, 

wherein the mechanisms theorised to support implementation include: 1) developing knowledge; 2) 

building skills and capability; 3) securing resources; 4) generating optimism and 5) simplified 

decision-making processes associated with exercise; 6) developing relationships (social and 

professional) and support for the workforce; 7) reinforcing positive outcomes; 8) developing 

capability to action plan through evaluations and 9) interactive learning; 10) aligning goals between 
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the organisation and the EBI; and, 11) establishing a consumer-responsive service. These mechanisms 

represent transferable elements of the implementation process that can inform future implementation 

efforts. 

 

This thesis uses implementation science to increase our understanding of the evidence, factors, 

strategies and processes required to implement exercise EBIs in practice. Improved implementation 

knowledge will help shape healthcare so people living with a NCD can access evidence-based care, 

such as exercise.   
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  1.0 CHAPTER ONE: Introduction   

   1.1 Preface 

 

Knowledge is of no value unless you put it into practice 

Anton Chekhov 

 

Implementation science is enjoying its moment in the spotlight. Despite being a nascent research 

discipline, it is tackling a vexing issue that has frustrated the research community for decades. How 

do we move evidence into practice? Researchers can spend their whole life toiling away in 

laboratories, hopeful of making the next ground-breaking discovery. In healthcare, humankind has 

benefited from the fruits of this labour, with the introduction of vaccines and medical treatments that 

mean people now enjoy a longer, healthier life (14). However, many researchers also lament lost 

opportunities and harbour an uneasiness about our future capacity to effect change on a large scale 

(15, 16).  

 

This unease is rooted in the knowledge that most evidence does not impact practice. Healthcare, 

defined as the organised provision of medical care to individuals or a community, can be very 

imprecise, where failures in care are common. To illustrate, approximately 25% of eligible patients 

in the United States participate in cardiac rehabilitation post-myocardial infarction (17), despite 

evidence suggesting that this lessens the likelihood that secondary events will occur (18-20). 

Handwashing is one of the most important, simplest and least expensive interventions to reduce 

infections and antimicrobial resistance, yet international compliance with hand hygiene practices are 

poor (21-23). Hypertension is a leading risk factor for cardiovascular disease and all-cause mortality, 

yet approximately only one in five people have their condition controlled (24, 25). Compounding 

these failures, systemic social disadvantage results in inequitable in healthcare, meaning that the 

people who are most in need are least likely to receive care (26). 

 

Although the purpose of implementation science is simple (27) – to implement evidence – this hides 

the many challenges researchers and practitioners face when attempting to bring evidence into 

practice. Implementation science is a multi-level, multi-stage and multi-dimensional pursuit, meaning 

it can be challenging to describe or understand. Unpacking this complexity through implementation 

i 



2 
 

science elucidates the range of processes and activities that enable the adoption, implementation, 

sustainment, and dissemination of effective EBIs (9, 28, 29).  

 

In this thesis, the methods of implementation science are applied to understand how exercise EBIs 

are implemented in routine healthcare practices for people with a NCD, focusing on two specific 

NCDs - mental illness and cancer. Exercise is a safe and effective EBI that can improve health 

outcomes in people with NCDs (30, 31). Pedersen and Saltin summarised the evidence of the efficacy 

of the use of exercise as a treatment for 26 different chronic conditions, including psychiatric 

disorders and some cancers (31). Despite the evidence, in 2020, 35.5% of adult cancer survivors in 

the United States reported undertaking no physical activity (32). International studies similarly reflect 

insufficient levels of physical activity in people with cancer (33-35). In people with serious mental 

illness, estimates suggest that around 50% do not meet physical activity guidelines (36). Worldwide, 

decreasing the number of people who are not meeting physical activity guidelines by 10% could avert 

around half a million premature deaths each year (37). As such, increasing population-wide levels of 

physical activity should be a global health priority. To support this priority, there is an opportunity to 

leverage implementation science and improve the integration of exercise EBIs in routine healthcare 

practices.     

 

1.1.1 Overview of thesis chapters 

This thesis does not seek to specialise but investigate several implementation science constructs. This 

includes novel evidence synthesis methods, determinants of implementation, implementation 

strategies (including mechanisms of change), implementation outcomes (including a focus on the 

later stages of implementation) and innovative theoretical applications. In isolation, each construct 

could be the basis for a thesis. However, they are also related concepts that complement and build on 

each other.    

 

This thesis is separated into four sections and includes eight chapters (plus appendix). Five chapters 

have been published in peer review journals, and one is currently under review. The language used 

in each chapter is associated with the journal for each peer-reviewed publication. As such, some terms 

are used interchangeably across chapters, including physical activity and exercise. Notwithstanding 

this, it is recognised that the description of EBIs throughout this thesis is more accurately defined as 

exercise - a subset of physical activity (4).  
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Section 1 (chapters 1 and 2) contains an introduction to this thesis and an overview of implementation 

science. Referencing the existing literature, it explores how the methods of implementation science 

can be applied to improve the uptake and use of exercise EBIs in healthcare. 

 

To expand, Chapter 1 begins with an exploration of the research-to-practice gap, which catalysed 

implementation science as a dedicated research field. The fundamental constructs of implementation 

science applied through this thesis are introduced, and then a detailed rationale is provided for 

focusing on exercise, mental illness and cancer. Australia is the setting for the implementation 

research studies described in Section 3. As such, the governance of the Australian healthcare system 

is summarised. The chapter concludes by highlighting the contribution that this thesis makes to the 

related literature.   

 

Chapter 2 contains an introduction to one of the most commonly-used frameworks in implementation 

science (38) - the Consolidated Framework for Implementation Research (CFIR) (39). The CFIR is 

applied to explore exercise EBIs delivered in healthcare and the determinants that influence 

implementation in this setting. The early introduction of the CFIR is required because understanding 

the contextual nuance of the implementation setting, such as revealed through a determinant analysis, 

is a critical and formative step within the implementation process (40).      

 

Section 2 (chapters 3 and 4) includes two systematic reviews that adopt novel evidence synthesis 

methods. Implementation science recommends using innovative evidence synthesis approaches that 

may be better suited to implementation than traditional methods (1). This offers a relevant, real-world 

perspective on the literature through inclusive, context-sensitive approaches. 

 

Chapter 3 explores the evidence for exercise as a treatment for mental illness. It does this via a meta-

review or umbrella review, which is a systematic review of systematic reviews. The aim of the meta-

review was threefold; 1) to summarise the effectiveness of exercise EBIs as a treatment for mental 

illness; 2) to synthesise past systematic reviews and meta-analyses to improve practical application 

that can inform healthcare decision-making; and 3) to provide recommendations for priority research 

to support evidence-translation efforts. Unique to this study was an implementation-focused 

definition of effectiveness. The definition included three elements: 1) clinical outcomes (i.e., what 
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are the expected health benefits of exercise EBIs for people with mental illness?); 2) a service level 

outcome (i.e., are exercise EBIs safe in this population group?); and 3) an implementation outcome 

(i.e., what is the likely cost of the exercise EBI?). The findings of this study provide important 

practice-based evidence and elucidate whether researchers are exploring the questions decision-

makers need answered when considering the implementation of an EBI. 

 

Chapter 4 continues to explore novel evidence synthesis methods, this time focusing on cancer and 

exercise. The study’s origins are based on the differing characteristics of efficacy, effectiveness and 

implementation research (which are expanded upon in Section 2.1.3 of this chapter). Chapter 4 is a 

systematic review that aimed to examine the implementation outcomes evaluated under real-world 

conditions when exercise is implemented for the treatment of cancer. Real-world conditions were 

sought by excluding efficacy studies and summarising the evidence from effectiveness and 

implementation trials. The study introduces the second implementation science framework applied in  

this thesis – Proctor and colleagues’ IOF (7). The findings of this study illustrate the status of 

implementation outcomes in exercise and cancer. It provides future directions on pragmatic, real-

world research needed for translational impact. 

 

Section 3 includes three chapters on how healthcare organisations have implemented exercise EBIs 

and whether they were successful. The section consists of an overview of the methodology (Chapter 

5) and case studies that evaluated the implementation process in mental illness (Chapter 6) and cancer 

care (Chapter 7). 

 

Chapter 5 contains a detailed account of the case study methodology. It includes the method used in 

chapters 6 and 7 and a description of how different implementation science frameworks can be drawn 

together systematically to explain the implementation process. It introduces a taxonomy of 

implementation strategies, the ERIC (10) and a program logic, the IRLM (41), which were applied in  

this thesis. The approaches described in this chapter introduce several innovative concepts in 

implementation science. This includes: 1) identifying how causal pathways can be developed via the 

IRLM; 2) demonstrating the utility and flexibility of the case study methodology to address 

implementation science priorities; and 3) identifying how findings of case studies can be synthesised 

across different contexts and settings when guided by relevant theoretical application. The study 
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findings provide a roadmap for future implementation researchers who wish to combine multiple 

constructs and frameworks to explain the implementation process. 

 

Chapter 6 contains the results of a mental illness case study. Covid-19 mandates impacted the original 

study protocol because onsite observations could not be conducted, and visits to additional sites could 

not be completed. Notwithstanding these challenges, the specific aims of the study were to: 1) 

understand the context, strategies and outcomes that contribute to exercise EBIs implementation 

within an early psychosis program (EPP); and 2) explore how the learnings from a case study can 

help define successful implementation. To the best of our knowledge, this is one of the first studies 

in exercise and mental illness that systematically uses implementation science principles to identify 

context, strategies and outcomes. This is important because it provides the foundations for future 

implementation research in NCDs.  

 

Chapter 7 contains the results of a multiple case study on cancer, the focus of which was to develop 

generalisable (or transferable) knowledge by replicating the methods described in Chapter 5 across 

multiple sites. The specific aims were to: 1) identify the commonalities and differences in 

determinants, implementation strategies and implementation outcomes across different exercise and 

cancer services; and 2) develop an explanatory causal pathway for the implementation process from 

the common elements identified across services. The study findings include identified areas of 

commonality across sites that may be important for future implementation efforts.   

 

The final section, Chapter 8, discusses the overall body of work included in this thesis and areas for 

future research. It discusses the findings in the context of the research gaps the thesis sought to address 

and identifies the strengths and limitations of the work. Finally, it summarises the critical 

developments of this work and its contributions to the understanding of how exercise EBI are 

implemented in the treatment of NCDs, specifically focusing on mental illness and cancer. 

 

Figure 1 provides an overview of the thesis structure. 
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Understand how exercise evidence-based interventions are integrated into 

routine healthcare to treat non-communicable diseases 

AIM 

i 

ii 

iii 

iv 

Chapter 1 

Introduction and literature view  

Introduction to implementation 

science, exercise EBIs, and 

research gaps the thesis will 

address  

Chapter 2 

Implementing exercise in 

healthcare settings: The potential 

of implementation science.  

Sports Medicine. 2020 

Jan;50(1):1-14. doi.org/ 

10.1007/s40279-019-01228-0 

Thesis discussion 
Chapter 8 

Thesis discussion, implications, and conclusion  

Exploring implementation  

Chapter 5 

Developing an implementation research logic model: using a multiple case study design to 

establish a worked exemplar. Implementation Science Communications. 2022; 3(90). 

doi.org/10.1186/s43058-022-00337-8 

Sub-aim 2 

Explore how healthcare settings have successfully implemented exercise EBIs within the 

routine practice for the treatment of mental illness and cancer 

Figure 1: Thesis structure, sections and chapters 

Evidence synthesis 

Sub-aim 1 

Conduct novel evidence synthesis of exercise EBIs for mental illness and cancer to 

understand how different synthesis methods can support improved implementation in 

practice 
Chapter 3 

Health benefits, safety and cost of 

physical activity interventions for 

mental health conditions: A meta-

review to inform translation efforts.  

Mental Health and Physical 

Activity. 2019 March;16:140-151. 

doi.org/10.1016/j.mhpa.2018.11.001  

Chapter 4 

Exercise interventions for people 

diagnosed with cancer: a 

systematic review of 

implementation outcomes. BMC 

Cancer. 2021 May;21(643). 

doi.org/10.1186/s12885-021-08196-7  

Chapter 6 Chapter 7 

Implementation of physical activity 

interventions in a community-based 

youth mental healthcare service: A 

case study of context, strategies, and 

outcomes.  Early Interventions in 

Psychiatry. 2022 June  

doi.org/10.1111/eip.13324 

“Now is the time for institutions to be 

investing in growing exercise programs as 

part of standard of care”: A multiple 

case study examining implementation of 

exercise oncology interventions. 

Supportive Care in Cancer. 2023; 

31(7):422. doi: 10.1007/s00520-023-07844  
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1.2 Introduction to implementation science 

The uptake and use of EBIs in routine healthcare practice are notoriously slow and complex pursuits. 

A widely cited statistic suggests that it takes around 17 years for as little as 14% of evidence to inform 

practice (42, 43). Among the EBIs that make this transition, approximately 60% are delivered in line 

with evidence-based guidelines (44, 45). There are many implications of failed implementation: the 

money spent on research that finds new and better ways of treating a disease or improving health 

outcomes is wasted (46). Healthcare organisations may fail to optimise efficient and effective service 

delivery within resource-constrained environments (47). Opportunities to enhance population-wide 

health outcomes are lost (48). The struggle to integrate EBIs into routine practice is broadly described 

as the research-to-practice gap (49, 50). Implementation science has evolved as a dedicated research 

discipline to address this issue (9).    

 

1.2.1 The research-to-practice gap 

Two interrelated factors contribute to the research-to-practice gap: 1) the time-lapse between 

scientific discovery and its use in practice; and 2) the small percentage of research findings used in 

routine practice (49). Seventeen years and 14% is the best estimate of the research-to-practice gap 

(42, 51). It is a composite measure based on the time and attrition of original research as it moves 

through development, translation and use in practice (52). Historically, this process was 

conceptualised as several, sequential and somewhat linear stages (45, 53, 54). It commenced with 

basic biomedical findings, progressing through efficacy and effectiveness studies to synthesis in 

systematic reviews that informed clinical practice guidelines. Green conceptualised this process as a 

leaking pipeline (Figure 2) (49). They illuminated the multiple points where knowledge was lost and 

the many years it takes for this process to play out, resulting in the research-to-practice gap. Research 

waste commences with research priorities that inform grant funding, incentivising scientists to mould 

proposals to fit pre-established criteria. Limited funding and high rates of unsuccessful grant 

applications mean many worthy interventions are never funded or progress to implementation. There 

are also more efforts directed at discovering the next, shiny and new innovation than improving the 

implementation of existing practices (45, 55, 56). Much time and evidence are lost through the peer 

review and publication process (57-59). This includes publication biases, where null findings often 

go unreported (55, 60). Research is then synthesised via systematic reviews, which typically filter out 

copious studies that do not meet pre-defined inclusion and quality criteria (61). The remaining 
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evidence informs clinical practice guidelines, wherein minimal resources are directed towards the 

active uptake of evidence and changing existing healthcare practices.     

 

Figure 2: The leaking pipeline depicting the multiple points where knowledge is lost as it 

progresses for practice.   

Re-produced from: Lawrence W Green, Making research relevant: if it is an evidence-based practice, 

where's the practice-based evidence?, Family Practice, Volume 25, Issue suppl_1, December 2008, 

Pages i20–i24. doi: 10.1093/fampra/cmn055, by permission of Oxford University Press  

 

Many of the issues illuminated above are currently the subject of corrective actions, including 

reframing research priorities to reduce waste (62), requirements to demonstrate the potential impact 

of research through grant applications, re-defining what constitutes and how we produce meaningful 

evidence and the recognition that null findings contribute import knowledge to scientific inquiry (63). 

Taken together, for implementation science to address the research-to-practice gap, efficiencies must 

be gained across the spectrum of activities that comprise research production and use in practice. 

 

1.2.2 Implementation science and how it applies to the research-to-practice gap     

Implementation science is an applied, multi-disciplinary research field. Its recognition as a specialist 

area of scientific inquiry emerged over the last two decades (64), with origins in Roger’s 1960s 

diffusion of innovation theory (65) evidence-based medicine (66) and psychological theories of 

behaviour (67).  

 

The multi-disciplinary nature of implementation science is possibly best illustrated by a seminal 

framework developed in the field of healthcare - Greenhalgh and colleagues’ diffusion of innovations 
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in service organisations (68). Greenhalgh and colleagues systematically summarised 13 discrete fields 

of study to conceptualise how to spread and sustain innovations in health service delivery and 

organisations. To illustrate the transposition, health promotion concepts such as reach and uptake are 

reflected as outcomes of positive lifestyle choices. The evidence-based medicine movement can be 

seen as the spread of the best available external clinical evidence from systematic research (integrated 

with individual clinical expertise) on managing diseases and symptoms. Knowledge utilisation 

studies can demonstrate how individuals and teams acquire, construct, use and share knowledge.  

 

As an applied science, implementation science ideally comprises a team of practitioners, researchers 

and health administrators working together on the practice of implementation (69-71). 

Implementation science considers both research and practice in its dual aims (72) to: 1) develop 

generalisable knowledge that contributes to scientific knowledge accumulation (9, 29); and 2) 

produce knowledge that improves practice. Recognising its purpose and the intertwining of 

implementation science and implementation practice, researchers often need to balance rigour with 

pragmatism, that is, rigour in faithfully applying the scientific constructs that underpin 

implementation science with what is feasible, practical and realistic to achieve in practice.  

   

In the following section, I explore the critical constructs of implementation science and the pragmatic 

considerations applied to address the research-to-practice gap. 

 

1.2.3 Types of research 

Green and colleagues described why there is a problem using evidence by referencing the earlier, 

linear research translation pipeline. This approach considered translation a rationale process whereby 

research was automatically and simply transferred from researchers to users. The research translation 

pipeline is now considered an iterative and overlapping process that requires concerted action to 

enable the use of evidence in practice (73-75). Common to the pipeline is the positioning of different 

types of research and study designs that dominate the stages of research. Over time the stages within 

the translational research process have evolved (45, 76). Currently, these are best described as T0-T4 

(77).  

• T0 - basic biomedical research that does not include human trials; 

• T1 - early-stage clinical trials that commence testing in humans;  
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• T2 - establish the effectiveness of interventions in humans and develop clinical practice 

guidelines; 

• T3 - focus on the translation uptake of effective interventions in clinical practice;   

• T4 - scaling up effective interventions, including evaluations and outcomes in broader 

populations. 

 

The overlap in research stages indicates that each phase should continue to build on previous stages 

(74, 78). Ideally, intervention efficacy and effectiveness are established before implementation, and 

widespread uptake in populations occurs. Albeit, this is not always the case, with some EBIs moving 

directly from piloting to widespread implementation (56). This has possibly resulted in 

implementation failures and redacted support for EBIs (79). Figure 3 illustrates the research 

translation phases and focus of enquiry in different study types. To exemplify, efficacy and 

effectiveness studies seek to understand whether an intervention works while dissemination and 

implementation research focuses on making the intervention work in the real world (78, 80). 

 

Figure 3: The research translation stages and focus of studies  

Reproduced from: Deenik J, Czosnek L, Teasdale SB, Stubbs B, Firth J, Schuch FB, et al. From 

impact factors to real impact: Translating evidence on lifestyle interventions into routine mental 

health care. Translational Behavioral Medicine. 2020;10(4):1070-3. doi: 10.1093/tbm/ibz067 

(Adapted from Brown et al. 2017 (78)) 
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A focus on patient or clinical outcomes is common in efficacy and effectiveness studies (29). Efficacy 

studies demonstrate whether an intervention works under ideal conditions. Effectiveness studies 

determine whether efficacious interventions continue to work in real-world environments (81). In 

contrast, implementation research focuses on organisational or system-level outcomes and seeks to 

understand how to implement effective interventions. Table 1 summarises efficacy, effectiveness and 

implementation research characteristics.   

 

Table 1: Differences in characteristics of efficacy, effectiveness, and implementation research 

(28, 80, 81) 

 Efficacy studies   Effectiveness studies   Implementation 

research 

Research 

Question 

Does this intervention 

work under ideal 

conditions? 

Does this intervention 

still work in a real-world 

setting? 

How can we make the 

intervention work? 

Validity 

Priority 

Internal > External External ≥ Internal External 

Population 

and Sample 

Highly selective for the 

condition of interest 

 

Few comorbidities 

 

Willing and motivated 

participants 

 

Several exclusion criteria 

applied to the study 

 

Sample size is generally 

smaller 

Selected for the condition 

of interest but reflective 

of the general population 

 

Comorbidities resemble 

those in the general 

population to which the 

results will be applied 

 

Less stringent 

inclusion/exclusion 

criteria, with only those 

who are ethically or 

practically unable to 

participate being 

excluded 

 

A larger sample size that 

is reflective of the real-

world users of the 

intervention 

Varies but typically 

focused on those who use 

or attend the healthcare 

setting 

 

Often includes delivery 

staff as opposed to 

service users 

 

OR 

 

No population – study 

focuses on the 

characteristics of 

site/setting for 

implementation 

 

The sample size matches 

the research question and 

rationale provided 

Setting Highly resourced and 

optimal or ideal setting is 

provided 

Real-world and/or 

replication of normal 

clinical settings with 

typical resourcing 

Real-world settings 

 

Context for 

implementation is 

illuminated 
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Intervention Intervention is delivered 

by highly trained and 

qualified staff or research 

team members. 

 

Intervention is delivered 

in compliance with the 

research protocol, and 

typically with no 

concurrent interventions 

being delivered. 

Staff selection and 

training are 

representative of regular 

providers and training. 

 

Greater flexibility with 

intervention delivery 

may apply and occur 

concurrently with other 

interventions typically 

seen in standard 

healthcare settings 

 

Regular providers and 

training are involved in 

delivery. 

 

Studies focus on 

implementation strategies 

that may/may not be led 

by research team 

members. 

Outcome 

Measures and 

Data 

Collection 

Many primary and 

secondary outcomes may 

be collected with the 

intent of capturing all 

possible outcomes 

associated with the 

intervention 

 

Adverse events recorded 

Outcomes are more 

targeted or representative 

of what could feasibly be 

collected in real-world 

settings. 

Outcomes typically focus 

on organisational or 

system-level measures 

 

Fidelity/adaption 

recorded 

Analysis Intensive data analysis 

may be possible 

Accounts for missing 

data or wide 

heterogeneity in the 

analysis 

Various methods are 

employed 

 

Implementation research adopts different study designs better suited to implementation and the 

greater requirement for external validity (78, 82, 83). For example, adopting different evidence 

synthesis methods to improve the relevance and real-world application, or hybrid designs to 

concurrently evaluate effectiveness and implementation [32, 24]. Mixed method studies are also 

common. They can elucidate stakeholder experiences and uncover the complexity of implementation 

alongside evaluations of the implementation process (82, 84). Unlike study designs that seek to 

remove or control for extraneous variables to ensure internal validity, implementation research 

embraces these factors. Healthcare, and other settings where implementation research occurs (i.e., 

schools, workplaces), are often dynamic and ever-changing. As such, ongoing efforts are often 

required to evaluate, refine and adapt practices and processes to optimise implementation and ensure 

the continued use (or sustainability) of EBIs over time (85).   
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1.2.4 Theoretical approaches 

To encourage progress and the development of generalisable knowledge and facilitate shared 

understanding, implementation scientists advocate using relevant models, theories, and frameworks 

(hereafter frameworks) (5, 38, 86). Appropriate theoretical application can help guide the research 

process, deepen analyse and understandings of the implementation process and elucidate causal 

relationships between a phenomenon and outcome (87). This can support the identification of the 

conditions needed for successful implementation, predict how implementation may unfold and test 

hypothesised causal relationships between variables. In recent years, many new or revised 

frameworks have been developed, making it difficult for researchers to determine the best selection 

and how to apply the frameworks in studies (38, 88). Even when researchers use a framework, it can 

be poorly executed or incomplete in its application (89, 90). In contemporary implementation studies, 

Per Nilsen’s work arguably guides much of the delineation and categorisation of frameworks (5). 

Nilsen defined five different types of frameworks with three different aims that can be applied in 

implementation research (5). The three broad aims of using implementation science frameworks are: 

“1) describing and/or guiding the process of translating research into practice (process models); 2) 

understanding and/or explaining what influences implementation outcomes (e.g. determinant 

framework, classic theories, implementation theories); and 3) evaluating implementation (evaluation 

framework)” (5, p. 3). The differing aims of frameworks mean it is often necessary to apply multiple 

frameworks in implementation research.  

 

Acknowledging the vast number of implementation frameworks, and the need to apply more than one 

in studies, citation analysis may help researchers select, conceptualise, and operationalise more 

commonly used frameworks in studies (91, 92). The more common use of some frameworks has also 

led to systematic reviews of their specific application in studies, further supporting researchers to 

understand how common frameworks are applied in implementation studies and where opportunities 

exist to build on prior research (89, 93-95). Table 2 summarises the most common implementation 

frameworks identified in recent citation analysis.   
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Table 2: Most commonly used implementation theories, models, and frameworks (referred to 

as frameworks) according to citation analysis (91, 92) 

Rank (according to 

Skolarus et al. 

citation analysis 

2016)  

Framework Rank (according to 

Sullivan et. al citation 

analysis 2021) 

Framework  

1 Knowledge to Action 

Framework  

1 Reach, Effectiveness, 

Adoption, 

Implementation, and 

Maintenance (RE-

AIM) 1.0  

2 A Conceptual Model 

for the Diffusion of 

Innovations in Service 

Organizations 

2 Consolidated 

Framework for 

Implementation 

Research  

3 Sticky Knowledge 3 Greenhalgh Diffusion 

of Innovation  

4 Theoretical Domains 

Framework  

4 Community-Based 

Participatory 

Research  

5 Reach, Effectiveness, 

Adoption, 

Implementation, and 

Maintenance (RE-

AIM)  

5 Quality Enhancement 

Research Initiative  

6 Consolidated 

Framework for 

Implementation 

Research 

6 Promoting Action on 

Research 

Implementation in 

Health Services  

7 Conceptual Model of 

Evidence-Based 

Practice 

Implementation in 

Public Service Sectors 

7 Pragmatic-

Explanatory 

Continuum Indicator 

Summary 2  

8 Implementation 

Outcomes 

Framework  

8 Behavior Change 

Wheel  

9 Implementation 

Effectiveness Model 

9 Implementation 

Outcomes 

Framework  

10 Promoting Action on 

Research 

Implementation in 

Health Services 

10 Replicating Effective 

Programs  

Rank 1 = Most commonly cited framework 

Bold = frameworks in this thesis  
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Across this thesis, the CFIR is the determinant framework that was applied (described in detail in 

Chapter 2) and the Implementation Outcomes Framework is the evaluation framework that was 

applied (described in detail in Chapter 4).  This thesis did not use a process model; instead, the ERIC 

and IRLM were applied, which allowed the CFIR and OF (plus the process) to be combined within 

one study. The method for integrating all frameworks plus taxonomies (ERIC) and process (IRLM) 

is described in Chapter 5.    

 

1.2.5 Determinants 

The determinants that influence implementation are often presented as barriers and enablers within 

determinant frameworks in a structured list of discrete constructs that aid or inhibit implementation 

(39, 68, 88, 96, 97). These constructs are often summarised across multiple levels and grouped as 

classes or domains (39, 68, 98). The grouping of constructs across levels and acknowledgment of 

multi-level influences (i.e., level of EBI, individual (patient or healthcare provider), organisation, and 

environment) implies a systems-based approach to implementation. Aligned with systems thinking, 

relationships exist across levels and within determinants.  However, these relationships are not always 

specified in determinant frameworks. Determinants can also be the factors that are implied when 

researchers discuss the context of implementation (99, 100). Notwithstanding that context is 

sometimes poorly described and understood in implementation research, understanding context is 

important because EBIs rarely work in the same way when implemented in different settings (99-

101). Determinants may also be the independent variable manipulated in studies to determine the 

effects on implementation outcomes (86). 

 

1.2.6 Implementation strategies  

Implementation strategies are central to implementation science. They are the actions we take to help 

people and places use an EBI (27). Existing taxonomies document implementation strategies, 

including the ERIC (which was applied in this thesis), the Effective Practice and Organisation of Care 

(EPOC) and the Behaviour Change Wheel (10, 102, 103). The ERIC taxonomy identifies 73 

implementation strategies that are commonly used to support implementation (10). Implementation 

strategies can be single, discrete strategies (i.e., a computer-generated reminder) or multi-component 

strategies that combine different strategies to effect change (i.e., education sessions, printed resources, 

and incentivising desired behaviour) (104, 105). 
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Given that the determinants that influence implementation exist across multiple levels, 

implementation strategies are ideally designed to address multi-level barriers. However, a 

mismatch often exists between determinants and implementation strategies, and it can be 

difficult to select appropriate strategies (106, 107). Specific strategies may be used because 

they always have been used, or organisations do not select and tailor the strategies to the multi-

level determinants. For example, strategies are developed that target healthcare providers’ 

behaviours but fail to address organisational barriers. An emerging focus for implementation 

strategy research is exploring the mechanisms of change (108, 109). Most implementation 

research does not identify mechanisms of change (110). However, they are the constructs of 

behavioural or organisational change that seek to explain why implementation strategies work. 

For example, mechanisms may include increasing motivation, technical knowledge and 

material resources or augmenting group identity to elicit change. By identifying mechanisms 

of change, implementation scientists are beginning to understand the active ingredients of 

different implementation strategies.  

 

Despite mechanisms of change being underreported in implementation studies, several 

methods exist to support their identification. Implementation mapping is a 6-step process that 

encourages researchers to systematically plan the development and selection of implementation 

strategies which includes explicating how (mechanism of change) the implementation strategy 

is proposed to work (111). The implementation research logic model supports the identification 

of mechanisms of change via developing the relationship between an intervention, its 

implementation, and the outcomes of those efforts (41). Further, two large-scale research 

projects are working to better link specific implementation strategies and their change 

mechanisms (112, 113). The Behaviour Change project has undertaken a comprehensive 

process (evidence synthesis, consensus development, and concordance between these two 

processes) to develop an online tool that links the Behaviour Change Wheel with specific 

mechanisms (114). Lewis and colleagues are developing causal pathways for 30 common 

implementation strategies to confer the strength of the relationship between common strategies 

and mechanisms (113). This project will extend to developing reliable, valid and pragmatic 

measures of mechanisms, which will be disseminated through a dedicated mechanisms 

knowledge hub website. The development of online tools supports communal knowledge 

within implementation science to improve the identification, selection, and implementation of 

various strategies designed to bring about change. 
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1.2.7 Implementation outcomes 

If determinants are the independent variable in a study, then implementation outcomes are the 

dependent variable. By measuring implementation outcomes, we can begin to understand whether 

implementation was successful (115) and what implementation strategies were used during the 

implementation process that led to this success. Implementation success is delineated from 

intervention success in implementation research to avoid conflating outcomes (80, 116). For example, 

concluding that an intervention is ineffective in practice when implementation failures contributed to 

sub-optimal intervention outcomes. Implementation outcomes are often documented within 

evaluation frameworks (5). Commonly-used evaluation frameworks are Reach Effectiveness, 

Adoption, Implementation, Maintenance (RE-AIM), Predisposing, Reinforcing and Enabling 

Constructs in Educational Diagnosis and Evaluation-Policy, Regulatory, and Organizational 

Constructs in Educational and Environmental Development (PRECEDE-PROCEED), and Proctor et 

al. IOF (7, 117, 118). The IOF details eight outcomes: acceptability, adoption, appropriateness, costs, 

feasibility, fidelity, penetration and sustainability (7), which are described as precursors to service 

and client-level outcomes. If an EBI is not implemented well, then we will fail to see the desired 

change in service or clinical outcomes (for example, a safe service that is promptly provided and  

improves a patient’s symptoms) (7). The complete list of service level outcomes identified by Proctor 

et al. includes efficiency, safety, effectiveness, equity, patient-centred and timeliness. The clinical 

outcomes are satisfaction, symptomology and function. Different implementation outcomes are 

suggested to have greater relevance in varying stages of implementation (7). For example, 

acceptability and adoption are better evaluated in the earlier stages of implementation while 

penetration and sustainability are likely to be helpful in the later stages.  

 

1.3 Exercise, mental illness and cancer 

1.3.1 Exercise evidence-based interventions  

The focus of implementation efforts is EBIs. Exercise is the EBI of interest in this thesis. As noted 

earlier, exercise is a subset of physical activity with the difference between physical activity and 

exercise surmised as one of intent. Exercise is a deliberate act to improve health or physical 

performance (119), whereas physical activity includes any bodily movement. Piggins recently 

proposed a new definition of physical activity that is better aligned with system-based thinking (120). 
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It recognises the array of factors, such as interests, emotions and relationships, that comprise to 

understand what physical activity means to different people.   

 

Evidence demonstrating the efficacy of exercise at improving health outcomes has been accumulating 

since the 1950s (121). Seminal works during this time focused on exercises protective effects against 

the development of coronary heart disease. The Morris group found that physically active London 

bus conductors had a lower risk of cardiac events than their sedentary bus driver colleagues (122). 

They reproduced their findings in other workforces, including comparing active postmen to sedentary 

telephonists (123). Since then, epidemiological studies have been conducted on diverse population 

groups across different parts of the world and extended to other NCDs, including secondary and 

tertiary prevention (i.e., chronic disease management programs for people with established diseases) 

(121). Exercise, diet, and education remain cornerstones of Type 2 diabetes mellitus treatment (124-

126). Exercise can improve glycaemic control, endothelial function, blood pressure and lipid profile 

and reduce insulin resistance. Studies have shown that as part of a holistic lifestyle program, exercise 

can slow the progress of insulin resistance (127). Musculoskeletal conditions, such as back pain, are 

a leading cause of disease burden worldwide and cost to healthcare systems (128, 129). Exercise is 

recommended as a first-line treatment for back pain, and a recent Cochrane review demonstrated that 

exercise improved outcomes for people with chronic lower back pain with moderate consistency 

(130). People who exercise after myocardial infarction have reduced mortality and lower incidence 

of further cardiac events (18-20).  

 

The maturity of evidence differs in mental illness and cancer, with the inclusion of exercise in clinical 

practice guidelines occurring approximately 10 years earlier in cancer compared to mental illness 

(131-134). Despite this, exercise offers many positive social, physical, and economic outcomes for 

people and communities experiencing mental illness or cancer, as detailed in the following section.     

   

1.3.2 Mental illness and cancer  

The disease burden attributable to NCDs is significant, with 3 in 4 deaths (or approximately 42 million 

deaths) from chronic conditions occurring each year. Independently, mental illness and cancer 

significantly contribute to the overall disease burden, resulting in substantial costs to individuals, 

healthcare systems and societies (135-140). The 2019 Global Burden of Disease study identifies 

cancer as the second leading cause of NCD burden, contributing 9.93% to the total global disease 



19 
 

burden. Mental illnesses are the fifth leading cause of disease burden, at 4.29% (141). Notably, 

limitations exist concerning how mental illnesses were classified, and when the rate is re-calculated 

using revised categories of mental disorders, we get an estimated global burden of 13% (142). This 

places mental illness and cancer in the second and third places, respectively, behind cardiovascular 

disease at 15.4%.   

 

Australian disease burden studies reflect similarly high levels of burden attributed to mental illness 

and cancer. In 2018, 18% of the disease burden was attributed to cancer while 13% was attributed to 

mental and substance use disorders (129). The composition of disease burden differs across 

conditions, with high rates of non-fatal burden evident in mental illness and higher rates of fatal 

burden evident in the cancer disease group. Australia’s mental healthcare system reforms are 

projected to produce significant benefits, estimated at over $18 billion annually, due to improved 

patient quality of life and participation in employment (143). Five-year survival rates for people 

diagnosed with cancer have steadily improved since the 1990s.  However, one in four people are still 

likely to die from cancer during their lifetime (144). 

 

In mental illness treatment the use of exercise to address disease burden can be aligned with an 

emerging field of psychiatry termed lifestyle psychiatry (145). Lifestyle psychiatry has evolved partly 

in response to the health inequities that people with mental illness experience. These inequities result 

in poor health outcomes and a reduced life expectancy, which have been described as a human rights 

scandal (146). Social determinants, which are the conditions in which people are born, work and live, 

contribute to inequity (147). However, people with mental illness also experience inequitable access 

to care, reduced quality of care, and higher rates of physical ill health compared to people without a 

mental illness (148, 149). This includes higher rates of metabolic illness, cardiovascular disease and 

respiratory illnesses than the general population (150). Exercise, together with other lifestyle factors, 

can positively influence both physical and mental health outcomes. For this reason, clinical practice 

guidelines (from the European Psychiatry Association) recommend exercise: 1) as a treatment for 

mild to moderate depression; 2) as an adjunct treatment for schizophrenia-spectrum disorders; and 3) 

be prescribed to improve the physical health of people with serious mental illness (132). Most 

evidence has accumulated in depression, where guidelines recommend people participate in 2-3 

exercise sessions per week (of 45-60 minutes duration) comprising aerobic and/or aerobic and 
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resistance training (132). Chapter 3 provides further information about exercise effectiveness 

(including various modalities) for different mental illnesses. 

 

For people diagnosed with some cancers (i.e., breast, colon, prostate), there is strong evidence that 

exercise can ameliorate many common side effects of cancer treatment (151-154). An international 

multidisciplinary roundtable summarised the evidence and outlined the beneficial effects of exercise 

on anxiety, depressive symptoms, fatigue, physical function and quality of life for survivors of 

cancers (152). Further, exercise may reduce the relative risk of mortality and reoccurrence for some 

cancers (155). Clinical practice guidelines recommend that people with cancer should progress 

towards achieving at least 150 minutes of moderate-intensity (or 75 minutes of vigorous-intensity) 

aerobic exercise and 2-3 resistance exercise sessions per week (151). 

 

In response to the disease burden and recognition that exercise may play a vital role in improving 

health outcomes, as evidenced through its inclusion in clinical practice guidelines, there is a growing 

focus on the need to embed exercise in standard care for both conditions (156-159). Alongside these 

calls, workforce projections suggest that cancer and mental illness will be growth areas for exercise 

professionals in the coming years (160, 161).   

 

1.3.3 Australian healthcare system 

Healthcare governance and structures, political influence and cultural expectations of the healthcare 

system vary considerably across countries (162-164). The ability to generalise findings from this 

thesis must be contextualised within the boundaries of the healthcare system of the host site. The 

interventional studies described in this thesis were conducted on populations in Victoria and New 

South Wales, Australia. 

    

The governance of Australian healthcare is complex (165). There are three tiers of government (i.e., 

federal, state and local), and each plays a role in funding and/or regulating and managing healthcare. 

The healthcare system has its foundations in universal access through the Medicare system and 

voluntary private health insurance (164, 165).  

 

Medicare provides for care in primary (i.e., general practice), secondary (i.e., specialist services) and 

tertiary (i.e., public hospitals) settings. Medicare is funded at the federal level.  However, the public 
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hospital system is managed at the state level, and most general practices operate through private 

business models. By contrast, the private hospital system is legislated at the state level (i.e., Victorian 

Health Service Act 1988, NSW Private Health Facilities Act 2007).  

 

Medicare also provides some coverage for dental care and allied health services in hospitals and 

community settings, such as psychology and physiotherapy services (166). Sometimes dental and 

allied health services are owned and operated as private businesses, while in other cases, they are 

managed by a tier of government. The introduction of private business models means these 

organisations must also comply with corporate laws, in addition to obligations set forth through 

Medicare. Further, the regulation of healthcare professionals occurs through an independent 

authority. Depending on the profession, this can be via the Australian Health Practitioners Regulation 

Agency, Medical Board of Australia, or independent allied health and other practitioners board (i.e., 

Exercise and Sports Science Australia) (167, 168).  

 

Alongside the universal Medicare system, Australia has a voluntary private healthcare system, in 

which people can select an insurance policy to cover their healthcare needs. As of 31 March 2022, 

45.1% of the Australian population had private health insurance for hospital treatment, and 55% had 

private insurance for general treatment (169). Individuals with private healthcare can choose to 

receive services in a public hospital as a private patient. The Australian Government has invested in 

several policy initiatives designed to keep the uptake of private health insurance high and disperse 

the load away from the Medicare system, including the following: 

• Private health insurance rebate - a government-provided refund to reduce the premiums 

individuals pay for private healthcare (170). Its purpose is to make private health insurance  

affordable for individuals.   

• Lifetime Health Cover - adds a financial loading to private health insurance premiums for 

every year a person is over 30 years old and does not have insurance. Its purpose is to 

encourage people to purchase private health insurance earlier in life and maintain insurance 

for life (171). 

• Medicare Levy Surcharge - a tax paid by individuals who earn over $90,000AUD and do not 

have private health insurance. Its purpose is to encourage people who can afford private health 

insurance to purchase a policy (172). 
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Depending on the private health insurance policy purchased, individuals can be covered for both in-

hospital care and community-based services (i.e., allied health services and dental work), commonly 

called extras. Private health insurance legislation does not allow insurers to fund general practitioner 

services (173), although they can fund the administration and operating costs associated with running 

a general practice. Outside of Medicare and private health insurance, some population groups, 

including veterans, people with a disability and older Australians, may have access to health services 

through other means (i.e., National Disability Insurance Scheme (NDIS), the Veteran Entitlements 

Act 1986 & Regulations and the Aged Care Act 1997 & Regulations). 

 

In Australia, exercise EBIs are funded through the Medicare system, selected private health insurance 

policies and schemes such as NDIS. In private practice, Medicare subsidises five visits to an exercise 

physiologist or physiotherapist for people with chronic conditions (174), albeit additional services 

may be available if accessed through community health services. The level of subsidy and what is 

subsidised through private health insurance varies and is typically covered through extras (175). 

Access to exercise EBI within tertiary settings is also highly variable. For example, Dennett and 

colleagues (176) attempted to describe exercise oncology services across Australia. They found that 

a mix of services were delivered across the states through different funding streams and varying 

access depending on the service locations (176). To our knowledge, a similar pursuit has not been 

attempted for exercise EBIs and mental healthcare. The complexity of healthcare in Australia means 

some people will have ready access to exercise EBIs, while others may have to pay out-of-pocket 

costs. This can impact the uptake of exercise EBIs.      

 

1.4 Contributions of this thesis to the related literature   

The research-to-practice gap is explored at several points within this thesis. It considers both the 

status of evidence through the application of novel evidence synthesis methods and implementation 

by conducting implementation research projects.  

 

The first contribution this thesis makes to the literature is exploring the evidence-base in mental 

illness and cancer through non-traditional evidence synthesis methods. The hierarchy of evidence 

states that systematic reviews and meta-analyses from randomised control trials are the best available 

evidence with which to inform clinical practice guidelines and, thus, support decision-making (177, 

178). Many scholars have challenged the established ranking of study designs put forward through 
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the hierarchy (179-181), and different methods have evolved to improve the application of evidence 

in practice (182). This includes determining the strength of a study design based on the research 

question and context of the study (74). For systematic reviews designed to support implementation, 

this means conducting realist reviews, meta-reviews (also described as overviews of reviews or 

umbrella reviews), rapid reviews or mixed study reviews that include study designs other than 

randomised control trials (183-186).  

 

Many systematic reviews and meta-analyses document the efficacy of exercise EBI in mental illness 

and cancer treatment (187-192). However, to our knowledge, few seek to use novel synthesis methods 

that may better suit implementation efforts than traditional methods. This is a significant gap to 

address for several reasons. First, traditional systematic reviews narrow, focused questions are 

challenging to apply to broad, complex issues (193, 194). Meta-reviews are growing in popularity 

because they may be an efficient method to support guideline and resource development and decision-

making as part of the translational research pipeline. Implementation scientists are applying meta-

reviews to support evidence synthesis activities.  However, the method is sparsely applied to exercise 

studies (195). Further, it is yet to be applied to exercise EBIs for mental illness treatment that includes 

a research question targeting translational efforts.     

 

Second, because traditional systematic reviews typically contain summaries of RCTs, authors often 

summarise intervention effects under ideal conditions and not in real-world environments. EBIs 

typically experience a reduction in effect size or impact when translated for use in real-world 

environments (196). This phenomenon, referred to as the voltage drop, describes the gradual 

reduction in the effect of an EBI as it moves through the research pipeline. Although some authors 

contend that the voltage drop is no longer seen as an inevitable by-product of implementation (197), 

it exposes the limitations of continuing to synthesise efficacy studies to demonstrate the positive 

effects of exercise EBIs. 

 

The second gap this thesis addresses is specifying the implementation strategies used to support the 

successful implementation of exercise EBIs, by applying a relevant taxonomy. Existing studies on 

exercise EBIs for cancer and mental illness have identified implementation strategies, such as 

reminder systems and decision prompts, printed education materials and training, as potentially 

effective strategies (198-202). However, strategies are not routinely identified and described with 
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reference to an existing taxonomy. Sometimes, these strategies are identified through descriptive 

works, not via empirical research (203). Further, research from other fields suggests that organisations 

can sometimes employ over 30 implementation strategies (204-206). Comprehensive reporting is 

needed to elucidate the full breadth of activities undertaken to implement exercise EBIs in mental 

illness and cancer and help organisations select the most relevant or appropriate strategies to use.  

 

The third gap this thesis seeks to fill is to contribute to the literature that explores the later stages of 

implementation (i.e., penetration and sustainability). Research on sustaining EBIs receives less 

attention than initial works on the adoption and implementation of new practices (207-209). Many 

challenges have been identified with studying sustainability, driven by conceptual ambiguity in 

terminology and approach (210, 211). Implementation scientists have also defined sustainment and 

sustainability differently, with these concepts proposed to either predict (sustainability) or be an 

actual implementation outcome (sustainment) (211, 212). Further, sustainability is listed both as a 

stage within the implementation process and the outcome of implementation efforts (209, 213). There 

are also fewer validated tools, compared to the earlier stages of implementation, that can be applied 

to measure sustainment (214). Despite the apparent need to sustain effective EBIs, the lack of research 

(possibly reflective of the nascent stage of implementation science as a scientific discipline) has made 

knowledge accumulation and progress challenging (215).    

 

The final gap this thesis seeks to address is to apply and combine relevant implementation science 

frameworks to explain the implementation process. This includes identifying mechanisms of change 

associated with implementation strategies within the causal pathway. While Nilsen defined different 

types of frameworks used in implementation science, there are nuances within these categories that 

contribute to sub-optimal theoretical application in implementation studies. For example, different 

types of process models exist to explain the process of designing an EBI for implementation at a 

given site, versus process models that support implementation, spreading and scaling (40, 216, 217). 

Likewise, different determinant frameworks exist that describe the factors that influence 

implementation outcomes for interventions, clinical practice guidelines and evidence uptake (39, 218, 

219). Researchers have also identified that frameworks of the same defined purpose, such as the CFIR 

and Theoretical Domain Framework (TDF), can also be used harmoniously in the same study (220). 

Finally, although evaluation frameworks are considered a discrete category, many measurement tools 

have been established to evaluate implementation based on constructs within determinant frameworks 
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(214). Some evaluation frameworks are also applied formatively to plan for implementation. This 

thesis seeks to address this gap by applying relevant implementation science frameworks to explain 

the implementation process within a broader scope of work. 

 

1.5 Thesis aims 

This thesis aims to understand how exercise EBIs are integrated into routine healthcare for the 

treatment of NCDs. This aim is explored in the context of two specific NCDs, mental illness and 

cancer. Two sub-aims inform the response to the primary research aim.  

1. Conduct novel evidence synthesis of exercise EBIs for mental illness and cancer to understand 

how different synthesis methods can support improved implementation in practice.  

2. Explore how healthcare organisations have successfully implemented exercise EBIs within 

the routine practice for treating mental illness and cancer.    

 

  



26 
 

1.6 References 

1. Rabin B, Brownson R. Terminology for dissemination and implementation research. In: 

Brownson R, Colditz G, Proctor E, editors. Dissemination and implementation research. 2nd ed. 

USA: Oxford University Press; 2018. p. 19-46. 

2. World Health Organization. Cancer Geneva, Switzerland: WHO; 2022 [cited 2022 13 

September]. Available from: https://www.who.int/health-topics/cancer#tab=tab_1. 

3. Lewis CC, Klasnja P, Powell BJ, Lyon AR, Tuzzio L, Jones S, et al. From classification to 

causality: Advancing understanding of mechanisms of change in implementation science. Frontiers 

in Public Health. 2018;6(136). doi: 10.3389/fpubh.2018.00136. 

4. Caspersen C, Powell K, Christenson G. Physical activity, exercise, and physical fitness: 

Definitions and distinctions for health-related research. Public Health Reports. 1985;100(2):126-31. 

5. Nilsen P. Making sense of implementation theories, models and frameworks. Implementation 

Science. 2015;10(1):53. doi: 10.1186/s13012-015-0242-0. 

6. Schloemer T, Schröder-Bäck P. Criteria for evaluating transferability of health interventions: 

A systematic review and thematic synthesis. Implementation Science. 2018;13(1):88. doi: 

10.1186/s13012-018-0751-8. 

7. Proctor E, Silmere H, Raghavan R, Hovmand P, Aarons G, Bunger A, et al. Outcomes for 

implementation research: Conceptual distinctions, measurement challenges, and research agenda. 

Administration and Policy in Mental Health and Mental Health Services Research. 2011;38(2):65-

76. doi: 10.1007/s10488-010-0319-7. 

8. Moore JE, Mascarenhas A, Bain J, Straus SE. Developing a comprehensive definition of 

sustainability. Implementation Science. 2017;12(1):110. doi: 10.1186/s13012-017-0637-1. 

9. Eccles M, Mittman B. Welcome to Implementation Science. Implementation Science. 

2006;1(1):1. doi: 10.1186/1748-5908-1-1. 

10. Powell B, Waltz T, Chinman M, Damschroder L, Smith J, Matthieu M, et al. A refined 

compilation of implementation strategies: Results from the Expert Recommendations for 

Implementing Change (ERIC) project. Implementation Science. 2015;10(1):21. doi: 10.1186/s13012-

015-0209-1. 

11. International Disease Classification. ICD-11 for Mortality and Morbidity Statistics 2022 

[cited 2022 27 September]. Available from: https://icd.who.int/browse11/l-

m/en#/http%3a%2f%2fid.who.int%2ficd%2fentity%2f334423054. 

https://www.who.int/health-topics/cancer#tab=tab_1
https://icd.who.int/browse11/l-m/en#/http%3a%2f%2fid.who.int%2ficd%2fentity%2f334423054
https://icd.who.int/browse11/l-m/en#/http%3a%2f%2fid.who.int%2ficd%2fentity%2f334423054


27 
 

12. World Health Organization. Non-communicable disease Geneva, Switzerland: WHO; 2022 

[cited 2022 27 September]. Available from: https://www.who.int/news-room/fact-

sheets/detail/noncommunicable-diseases. 

13. Government of Canada. Routine practices and additional precautions for preventing the 

transmission of infection in healthcare settings Canada: Government of Canada; 2022 [cited 2022 13 

September]. Available from: https://www.canada.ca/en/public-health/services/publications/diseases-

conditions/routine-practices-precautions-healthcare-associated-infections/part-a.html. 

14. World Health Organization. Global health estimates: Life expectancy and healthy life 

expectancy Geneva, Switzerland: WHO; 2022 [cited 2022 26 September]. Available from: 

https://www.who.int/data/gho/data/themes/mortality-and-global-health-estimates/ghe-life-

expectancy-and-healthy-life-expectancy. 

15. Lenfant C. Clinical research to clinical practice — Lost in translation? New England Journal 

of Medicine. 2003;349(9):868-74. doi: 10.1056/NEJMsa035507. 

16. Albers B, Shlonsky A, Mildon R. Implementation Science 3.0. Switzerland: Springer; 2020. 

17. Ritchey M, Maresh S, McNeely J, Shaffer T, Jackson S, Keteyian S, et al. Tracking cardiac 

rehabilitation participation and completion among Medicare beneficiaries to inform the efforts of a 

national initiative. Circulation: Cardiovascular Quality and Outcomes. 2020;13(1):e005902. doi: 

10.1161/CIRCOUTCOMES.119.005902. 

18. Suaya J, Stason W, Ades P, Normand S-L, Shepard D. Cardiac rehabilitation and survival in 

older coronary patients. Journal of the American College of Cardiology. 2009;54(1):25-33. doi: 

doi:10.1016/j.jacc.2009.01.078. 

19. Anderson L, Thompson DR, Oldridge N, Zwisler A-D, Rees K, Martin N, et al. Exercise-

based cardiac rehabilitation for coronary heart disease. Cochrane Database of Systematic Reviews. 

2016(1). doi: 10.1002/14651858.CD001800.pub3. 

20. Buckley JP, Furze G, Doherty P, Speck L, Connolly S, Hinton S, et al. BACPR scientific 

statement: British standards and core components for cardiovascular disease prevention and 

rehabilitation. Heart. 2013;99(15):1069. doi: 10.1136/heartjnl-2012-303460. 

21. Mathur P. Hand hygiene: Back to the basics of infection control. Indian Journal of Medical 

Research. 2011;134(5):611-20. Epub 2011/12/27. doi: 10.4103/0971-5916.90985. 

22. Lotfinejad N, Peters A, Tartari E, Fankhauser-Rodriguez C, Pires D, Pittet D. Hand hygiene 

in health care: 20 years of ongoing advances and perspectives. The Lancet Infectious Diseases. 

2021;21(8):e209-e21. doi: 10.1016/S1473-3099(21)00383-2. 

https://www.who.int/news-room/fact-sheets/detail/noncommunicable-diseases
https://www.who.int/news-room/fact-sheets/detail/noncommunicable-diseases
https://www.canada.ca/en/public-health/services/publications/diseases-conditions/routine-practices-precautions-healthcare-associated-infections/part-a.html
https://www.canada.ca/en/public-health/services/publications/diseases-conditions/routine-practices-precautions-healthcare-associated-infections/part-a.html
https://www.who.int/data/gho/data/themes/mortality-and-global-health-estimates/ghe-life-expectancy-and-healthy-life-expectancy
https://www.who.int/data/gho/data/themes/mortality-and-global-health-estimates/ghe-life-expectancy-and-healthy-life-expectancy


28 
 

23. Gould D, Moralejo D, Drey N, Chudleigh J, Taljaard M. Interventions to improve hand 

hygiene compliance in patient care. Cochrane Database of Systematic Reviews. 2017;9(9):Cd005186. 

Epub 2017/09/02. doi: 10.1002/14651858.CD005186.pub4. 

24. Zhou B, Carrillo-Larco RM, Danaei G, Riley LM, Paciorek CJ, Stevens GA, et al. Worldwide 

trends in hypertension prevalence and progress in treatment and control from 1990 to 2019: A pooled 

analysis of 1201 population-representative studies with 104 million participants. The Lancet. 

2021;398(10304):957-80. doi: 10.1016/S0140-6736(21)01330-1. 

25. Egan B, Kjeldsen S, Grassi G, Esler M, Mancia G. The global burden of hypertension exceeds 

1.4 billion people: Should a systolic blood pressure target below 130 become the universal standard? 

Journal of hypertension. 2019;37(6):1148-53. Epub 2019/01/10. doi: 

10.1097/hjh.0000000000002021. 

26. Brownson RC, Kumanyika SK, Kreuter MW, Haire-Joshu D. Implementation science should 

give higher priority to health equity. Implementation Science. 2021;16(1):28. doi: 10.1186/s13012-

021-01097-0. 

27. Curran GM. Implementation science made too simple: A teaching tool. Implementation 

Science Communications. 2020;1(1):4. doi: 10.1186/s43058-020-00001-z. 

28. Bauer M, Damschroder L, Hagedorn H, Smith J, Kilbourne A. An introduction to 

implementation science for the non-specialist. BMC Psychology. 2015;3(1):32. doi: 10.1186/s40359-

015-0089-9. 

29. Bauer MS, Kirchner J. Implementation science: What is it and why should I care? Psychiatry 

Research. 2019;283:112376. doi: 10.1016/j.psychres.2019.04.025. 

30. Kujala U. Evidence on the effects of exercise therapy in the treatment of chronic disease. 

British Journal of Sports Medicine. 2009;43(8):550. doi: 10.1111/j.1600-0838.2004.413.x. 

31. Pedersen B, Saltin B. Exercise as medicine – evidence for prescribing exercise as therapy in 

26 different chronic diseases. Scandinavian Journal of Medicine & Science in Sports. 2015;25:1-72. 

doi: 10.1111/sms.12581. 

32. National Cancer Institute. Cancer survivors and physical activity USA: National Cancer 

Institute; 2022 [updated April, 2022; cited 2022 26 September]. Available from: 

https://progressreport.cancer.gov/after/physical_activity. 

33. Avancini A, Pala V, Trestini I, Tregnago D, Mariani L, Sieri S, et al. Exercise levels and 

preferences in cancer patients: A cross-sectional study. International Journal Environmental Research 

and Public Health. 2020;17(15). Epub 2020/07/30. doi: 10.3390/ijerph17155351. 

https://progressreport.cancer.gov/after/physical_activity


29 
 

34. Fassier P, Zelek L, Partula V, Srour B, Bachmann P, Touillaud M, et al. Variations of physical 

activity and sedentary behavior between before and after cancer diagnosis: Results from the 

prospective population-based NutriNet-Santé cohort. Medicine (Baltimore). 2016;95(40):e4629. 

Epub 2016/10/18. doi: 10.1097/md.0000000000004629. 

35. Eakin E, Youlden D, Baade P, Lawler S, Reeves M, Heyworth J, et al. Health behaviors of 

cancer survivors: Data from an Australian population-based survey. Cancer Causes Control. 

2007;18(8):881-94. Epub 2007/07/20. doi: 10.1007/s10552-007-9033-5. 

36. Vancampfort D, Firth J, Schuch FB, Rosenbaum S, Mugisha J, Hallgren M, et al. Sedentary 

behavior and physical activity levels in people with schizophrenia, bipolar disorder and major 

depressive disorder: A global systematic review and meta‐analysis. World Psychiatry. 

2017;16(3):308-15. doi: 10.1002/wps.20458. 

37. Lee IM, Shiroma EJ, Lobelo F, Puska P, Blair SN, Katzmarzyk PT. Effect of physical 

inactivity on major non-communicable diseases worldwide: An analysis of burden of disease and life 

expectancy. The Lancet. 2012;380(9838):219-29. doi: 10.1016/S0140-6736(12)61031-9. 

38. Birken SA, Powell BJ, Shea CM, Haines ER, Alexis Kirk M, Leeman J, et al. Criteria for 

selecting implementation science theories and frameworks: Results from an international survey. 

Implementation Science. 2017;12(1):124. doi: 10.1186/s13012-017-0656-y. 

39. Damschroder L, Aaron D, Keith R, Kirsh S, Alexander J, Lowery J. Fostering implementation 

of health services research findings into practice: A consolidated framework for advancing 

implementation science. Implementation Science. 2009;4:50. doi: 10.1186/1748-5908-4-50. 

40. Grol R, Wensing M, Eccles M, Davis D. Improving patient care: The implementation of 

change in health care. 2nd ed. UK: Wiley Blackwell; 2013. 

41. Smith J, Li D, Rafferty M. The Implementation Research Logic Model: A method for 

planning, executing, reporting, and synthesizing implementation projects. Implementation Science. 

2020;15(1):84. doi: 10.1186/s13012-020-01041-8. 

42. Morris ZS, Wooding S, Grant J. The answer is 17 years, what is the question: Understanding 

time lags in translational research. Journal of the Royal Society of Medicine. 2011;104(12):510-20. 

doi: 10.1258/jrsm.2011.110180. 

43. Balas E, Boren S. Managing clinical knowledge for health care improvement. IMIA 

Yearbook. 2000:65-70. 



30 
 

44. Braithwaite J, Glasziou P, Westbrook J. The three numbers you need to know about 

healthcare: The 60-30-10 challenge. BMC Medicine. 2020;18(1):102. doi: 10.1186/s12916-020-

01563-4. 

45. Westfall JM, Mold J, Fagnan L. Practice-based research—“Blue Highways” on the NIH 

roadmap. Journal of the American Medical Association. 2007;297(4):403-6. doi: 

10.1001/jama.297.4.403. 

46. Chalmers I, Glasziou P. Avoidable waste in the production and reporting of research evidence. 

The Lancet. 2009;374(9683):86-9. doi: 10.1016/S0140-6736(09)60329-9. 

47. World Health Organization. Making fair choices on the path to universal health coverage. 

Final report of the WHO Consultative Group on Equity and Universal Health Coverage. Geneva, 

Switzerland: WHO, 2014. 

48. Lobb R, Colditz GA. Implementation science and its application to population health. Annual 

Review of Public Health. 2013;34:235-51. Epub 2013/01/10. doi: 10.1146/annurev-publhealth-

031912-114444. 

49. Green L. Making research relevant: If it is an evidence-based practice, where's the practice-

based evidence? Family Practice. 2008;25(suppl_1):i20-i4. doi: 10.1093/fampra/cmn055. 

50. McKibbon KA, Lokker C, Wilczynski NL, Ciliska D, Dobbins M, Davis DA, et al. A cross-

sectional study of the number and frequency of terms used to refer to knowledge translation in a body 

of health literature in 2006: A Tower of Babel? Implementation Science. 2010;5:16-. doi: 

10.1186/1748-5908-5-16. 

51. Khan S, Chambers D, Neta G. Revisiting time to translation: Implementation of evidence-

based practices (EBPs) in cancer control. Cancer Causes & Control. 2021;32(3):221-30. doi: 

10.1007/s10552-020-01376-z. 

52. Green LW. Closing the chasm between research and practice: Evidence of and for change. 

Health Promotion Journal of Australia. 2014;25(1):25-9. doi: 10.1071/he13101. 

53. Flay B. Efficacy and effectiveness trials (and other phases of research) in the development of 

health promotion programs. Preventive Medicine. 1986;15(5):451-74. doi: 10.1016/0091-

7435(86)90024-1. 

54. Kleinman MS, Mold JW. Defining the components of the research pipeline. Clinical and 

Translational Science. 2009;2(4):312-4. doi: 10.1111/j.1752-8062.2009.00119.x. 



31 
 

55. Caldwell AR, Vigotsky AD, Tenan MS, Radel R, Mellor DT, Kreutzer A, et al. Moving sport 

and exercise science forward: A call for the adoption of more transparent research practices. Sports 

Medicine. 2020;50(3):449-59. doi: 10.1007/s40279-019-01227-1. 

56. Milat AJ, Bauman AE, Redman S, Curac N. Public health research outputs from efficacy to 

dissemination: A bibliometric analysis. BMC Public Health. 2011;11(1):934. doi: 10.1186/1471-

2458-11-934. 

57. Khadilkar S. Rejection blues: Why do research papers get rejected? The Journal of Obstetrics 

and Gynecology of India. 2018;68(4):239-41. doi: 10.1007/s13224-018-1153-1. 

58. Young N, Ioannidis J, Al-Ubaydli O. Why current publication practices may distort science. 

PLOS Medicine. 2008;5(10):e201. doi: 10.1371/journal.pmed.0050201. 

59. PLoS Medicine Editors. The impact factor game. PLOS Medicine. 2006;3(6):e291. doi: 

10.1371/journal.pmed.0030291. 

60. Spence J, Blanchard C. Publication bias in sport and exercise psychology: The games we play. 

International Journal of Sport Psychology. 2001;32:386-99. 

61. Greenhalgh T, Russell J. Reframing evidence synthesis as rhetorical action in the policy 

making drama. Healthcare Policy. 2006;1(2):34-42. 

62. Chalmers I, Bracken MB, Djulbegovic B, Garattini S, Grant J, Gülmezoglu AM, et al. How 

to increase value and reduce waste when research priorities are set. The Lancet. 2014;383(9912):156-

65. doi: 10.1016/S0140-6736(13)62229-1. 

63. Campbell K, Moore J, Bartholomew J. The importance of publishing null results: Editorial 

guidelines to contribute to the reduction of publication bias in translational exercise research. 

Translational Journal of the American College of Sports Medicine. 2020;5(11). doi: 

10.1249/TJX.0000000000000141. 

64. Albers B, Shlonsky A, Mildon R. En Route to Implementation Science 3.0. In: Albers B, 

Shlonsky A, Mildon R, editors. Implementation Science 30. Switerland: Spinger Nature; 2020. p. 1-

38. 

65. Estabrooks CA, Derksen L, Winther C, Lavis JN, Scott SD, Wallin L, et al. The intellectual 

structure and substance of the knowledge utilization field: A longitudinal author co-citation analysis, 

1945 to 2004. Implementation Science. 2008;3(1):49. doi: 10.1186/1748-5908-3-49. 

66. Greenhalgh T, Howick J, Maskrey N. Evidence based medicine: A movement in crisis? 

British Medical Journal. 2014;348:g3725. doi: 10.1136/bmj.g3725. 



32 
 

67. Wiltsey Stirman S, Beidas RS. Expanding the reach of psychological science through 

implementation science: Introduction to the special issue. American Psychologist. 2020;75:1033-7. 

doi: 10.1037/amp0000774. 

68. Greenhalgh T, Robert G, MacFarlane F. Diffusion of innovations in service organisations: 

Systematic review and recommendations. Milbank Quarterly. 2004;82:581-629. doi: 10.1111/j.0887-

378X.2004.00325.x. 

69. Kilbourne A, Glasgow R, Chambers D. What can implementation science do for you? Key 

success stories from the field. Journal of General Internal Medicine. 2020;35(2):783-7. doi: 

10.1007/s11606-020-06174-6. 

70. Metz A, Bartley L. Implementation teams: A stakeholder view of leading and sustaining 

change. In: Albers B, Shlonsky A, Mildon R, editors. Implementation Science 30. Switzerland: 

Springer Nature; 2020. p. 199-225. 

71. Rapport F, Smith J, Hutchinson K, Clay-Williams R, Churruca K, Bierbaum M, et al. Too 

much theory and not enough practice? The challenge of implementation science application in 

healthcare practice. Journal of Evaluation in Clinical Practice. 2022;28:991– 1002. doi: 

10.1111/jep.13600. 

72. Westerlund A, Sundberg L, Nilsen P. Implementation of implementation science knowledge: 

The research-practice gap paradox. Worldviews on evidence-based nursing. 2019;16(5):332-4. Epub 

2019/10/12. doi: 10.1111/wvn.12403. 

73. Translational Cancer Research Network. Translational research – Defining the "T's" Sydney, 

Australia: Translational Cancer Research Network,; 2018 [cited 2022 7 July]. Available from: 

http://www.tcrn.unsw.edu.au/translational-research-definitions. 

74. Brownson RC, Shelton RC, Geng EH, Glasgow RE. Revisiting concepts of evidence in 

implementation science. Implementation Science. 2022;17(1):26. doi: 10.1186/s13012-022-01201-y. 

75. Gitlin L. Introducing a new intervention: An overview of research phases and common 

challenges. American Journal of Occupational Therapy. 2013;67(2):177-84. doi: 

10.5014/ajot.2013.006742. 

76. Colditz G, Emmons K. The promise and challenges of dissemination and implementation 

research. In: Brownson R, Colditz G, Proctor E, editors. Dissemination and implementation research 

in health. 2nd ed. USA: Oxford University Press; 2018. p. 1-18. 

http://www.tcrn.unsw.edu.au/translational-research-definitions


33 
 

77. Fort D, Herr T, Shaw P, Gutzman K, Starren J. Mapping the evolving definitions of 

translational research. Journal of clinical and translational science. 2017;1(1):60-6. Epub 2017/05/10. 

doi: 10.1017/cts.2016.10. 

78. Brown CH, Curran G, Palinkas LA, Aarons GA, Wells KB, Jones L, et al. An overview of 

research and evaluation designs for dissemination and implementation. Annual review of public 

health. 2017;38:1-22. doi: 10.1146/annurev-publhealth-031816-044215. 

79. Laur C, Corrado AM, Grimshaw JM, Ivers N. Trialists perspectives on sustaining, spreading, 

and scaling-up of quality improvement interventions. Implementation Science Communications. 

2021;2(1):35. doi: 10.1186/s43058-021-00137-6. 

80. Pinnock H, Barwick M, Carpenter C, Eldridge S, Grandes G, Grifths C, et al. Standards for 

Reporting Implementation Studies (StaRI) statement. BMJ Open. 2017;356(i6795). doi: 

10.1136/bmj.i6795. 

81. Singal A, Higgins P, Waljee A. A primer on effectiveness and efficacy trials. Clinical and 

Translational Gastroenterology. 2014;5(1):e45. doi: 10.1038/ctg.2013.13. 

82. Palinkas LA. Qualitative and mixed methods in mental health services and implementation 

research. Journal of Clinical Child & Adolescent Psychology. 2014;43(6):851-61. doi: 

10.1080/15374416.2014.910791. 

83. Curran GM, Bauer M, Mittman B, Pyne JM, Stetler C. Effectiveness-implementation hybrid 

designs: Combining elements of clinical effectiveness and implementation research to enhance public 

health impact. Medical Care. 2012;50(3):217-26. doi: 10.1097/MLR.0b013e3182408812. 

84. Palinkas LA, Aarons GA, Horwitz S, Chamberlain P, Hurlburt M, Landsverk J. Mixed method 

designs in implementation research. Administration and Policy in Mental Health. 2011;38(1):44-53. 

doi: 10.1007/s10488-010-0314-z. 

85. Braithwaite J, Churruca K, Long JC, Ellis LA, Herkes J. When complexity science meets 

implementation science: A theoretical and empirical analysis of systems change. BMC Medicine. 

2018;16(1):63. doi: 10.1186/s12916-018-1057-z. 

86. Damschroder LJ. Clarity out of chaos: Use of theory in implementation research. Psychiatry 

Research. 2020;28. doi: 10.1016/j.psychres.2019.06.036. 

87. Ridde V, Pérez D, Robert E. Using implementation science theories and frameworks in global 

health. BMJ Global Health. 2020;5(4):e002269. doi: 10.1136/bmjgh-2019-002269. 



34 
 

88. Tabak R, Khoong E, Chambers D, Brownson R. Models in dissemination and implementation 

research: Useful tools in public health services and systems research. Frontiers in Public Health 

Services and Systems Research. 2013;2(1). doi: 10.13023/FPHSSR.0201.08. 

89. Kirk MA, Kelley C, Yankey N, Birken SA, Abadie B, Damschroder L. A systematic review 

of the use of the Consolidated Framework for Implementation Research. Implementation Science. 

2016;11(1):72. doi: 10.1186/s13012-016-0437-z. 

90. Helfrich C, Damschroder L, Haagedorn H, Daggett G, Sahay A, Ritchie M, et al. A critical 

synthesis of literature on the Promoting Action on Research Implementation in Health Services 

(PARIHS) framework. Implementation Science. 2010;5. doi: 10.1186/1748-5908-5-82. 

91. Sullivan J, Montano AR, Hughes J, Davila H, O’Malley K, Engle R, et al. A citation review 

of 83 dissemination and implementation theories, models, or frameworks utilized in U.S.-based aging 

research. The Gerontologist. 2023;63(3):405-15. doi: 10.1093/geront/gnac096. 

92. Skolarus TA, Lehmann T, Tabak RG, Harris J, Lecy J, Sales AE. Assessing citation networks 

for dissemination and implementation research frameworks. Implementation Science. 2017;12(1):97. 

doi: 10.1186/s13012-017-0628-2. 

93. Moullin J, Dickson K, Stadnick N, Rabin B, Aarons G. Systematic review of the Exploration, 

Preparation, Implementation, Sustainment (EPIS) framework. Implementation Science. 

2019;14(1):1. doi: 10.1186/s13012-018-0842-6. 

94. McEvoy R, Ballini L, Maltoni S, O’Donnell CA, Mair FS, MacFarlane A. A qualitative 

systematic review of studies using the normalization process theory to research implementation 

processes. Implementation Science. 2014;9(1):2. doi: 10.1186/1748-5908-9-2. 

95. Moullin JC, Sabater-Hernández D, Fernandez-Llimos F, Benrimoj SI. A systematic review of 

implementation frameworks of innovations in healthcare and resulting generic implementation 

framework. Health Research Policy and Systems. 2015;13:16. doi: 10.1186/s12961-015-0005-z. 

PubMed PMID: PMC4364490. 

96. Kitson A, Harvey G, McCormack B. Enabling the implementation of evidence based practice: 

A conceptual framework. Quality in Health Care. 1998;7(3):149-58. doi: 10.1136/qshc.7.3.149. 

97. Michie S, Johnston M, Francis J, Hardeman W, Eccles M. From theory to intervention: 

Mapping theoretically derived behavioural determinants to behaviour change techniques. Applied 

Psychology. 2008;57(4):660-80. doi: 10.1111/j.1464-0597.2008.00341.x. 



35 
 

98. Michie S, Fixsen D, Grimshaw JM, Eccles MP. Specifying and reporting complex behaviour 

change interventions: The need for a scientific method. Implementation Science. 2009;4(1):40. doi: 

10.1186/1748-5908-4-40. 

99. Davidoff F. Understanding contexts: How explanatory theories can help. Implementation 

Science. 2019;14(1):23. doi: 10.1186/s13012-019-0872-8. 

100. Nilsen P, Bernhardsson S. Context matters in implementation science: A scoping review of 

determinant frameworks that describe contextual determinants for implementation outcomes. BMC 

Health Services Research. 2019;19(1):189. doi: 10.1186/s12913-019-4015-3. 

101. Daivadanam M, Ingram M, Sidney Annerstedt K, Parker G, Bobrow K, Dolovich L, et al. The 

role of context in implementation research for non-communicable diseases: Answering the ‘how-to’ 

dilemma. PLOS ONE. 2019;14(4):e0214454. doi: 10.1371/journal.pone.0214454. 

102. Michie S, Richardson M, Johnston M, Abraham C, Francis J, Hardeman W, et al. The 

behavior change technique taxonomy (V1) of 93 hierarchically clustered techniques: Building an 

international consensus for the reporting of behavior change interventions. Annals of Behavioral 

Medicine. 2013;46(1):81-95. doi: 10.1007/s12160-013-9486-6. 

103. Cochrane Library. Cochrane effective practice and organisation of care: The Cochrane 

Collaboration; 2018 [cited 2018 11 December]. Available from: https://epoc.cochrane.org/epoc-

taxonomy. 

104. Proctor E, Powell B, McMillen J. Implementation strategies: Recommendations for 

specifying and reporting. Implementation Science. 2013;8(1):139. doi: 10.1186/1748-5908-8-139. 

105. Kirchner JE, Smith JL, Powell BJ, Waltz TJ, Proctor EK. Getting a clinical innovation into 

practice: An introduction to implementation strategies. Psychiatry Research. 2020;283:112467. doi: 

10.1016/j.psychres.2019.06.042. 

106. Grimshaw J, Eccles M, Lavis J, Hill S, Squires J. Knowledge translation of research findings. 

Implementation Science. 2012;7(1):50. doi: 10.1186/1748-5908-7-50. 

107. Waltz TJ, Powell BJ, Fernández ME, Abadie B, Damschroder LJ. Choosing implementation 

strategies to address contextual barriers: Diversity in recommendations and future directions. 

Implementation Science. 2019;14(1):42. doi: 10.1186/s13012-019-0892-4. 

108. Lewis CC, Powell BJ, Brewer SK, Nguyen AM, Schriger SH, Vejnoska SF, et al. Advancing 

mechanisms of implementation to accelerate sustainable evidence-based practice integration: 

Protocol for generating a research agenda. BMJ Open. 2021;11(10):e053474. doi: 10.1136/bmjopen-

2021-053474. 

https://epoc.cochrane.org/epoc-taxonomy
https://epoc.cochrane.org/epoc-taxonomy


36 
 

109. Powell B, Fernandez M, Williams N, Aarons G, Beidas RS, Lewis CC, et al. Enhancing the 

impact of implementation strategies in healthcare: A research agenda. Frontiers in Public Health. 

2019;7(3). doi: 10.3389/fpubh.2019.00003. 

110. Lewis C, Boyd M, Walsh-Bailey C, Lyon A, Beidas R, Mittman B, et al. A systematic review 

of empirical studies examining mechanisms of implementation in health. Implementation Science. 

2020;15(1):21. doi: 10.1186/s13012-020-00983-3. 

111. Fernandez ME, ten Hoor GA, van Lieshout S, Rodriguez SA, Beidas RS, Parcel G, et al. 

Implementation mapping: Using intervention mapping to develop implementation strategies. 

Frontiers in Public Health. 2019;7(158). doi: 10.3389/fpubh.2019.00158. 

112. Michie S, Carey RN, Johnston M, Rothman AJ, de Bruin M, Kelly MP, et al. From theory-

inspired to theory-based interventions: A protocol for developing and testing a methodology for 

linking behaviour change techniques to theoretical mechanisms of action. Annals of Behavioral 

Medicine. 2017;52(6):501-12. doi: 10.1007/s12160-016-9816-6. 

113. Lewis CC, Klasnja P, Lyon AR, Powell BJ, Lengnick-Hall R, Buchanan G, et al. The 

mechanics of implementation strategies and measures: Advancing the study of implementation 

mechanisms. Implementation Science Communications. 2022;3(1):114. doi: 10.1186/s43058-022-

00358-3. 

114. Johnston M, Carey RN, Connell Bohlen LE, Johnston DW, Rothman AJ, de Bruin M, et al. 

Development of an online tool for linking behavior change techniques and mechanisms of action 

based on triangulation of findings from literature synthesis and expert consensus. Translational 

Behavioral Medicine. 2020;11(5):1049-65. doi: 10.1093/tbm/ibaa050. 

115. Shepherd HL, Geerligs L, Butow P, Masya L, Shaw J, Price M, et al. The elusive search for 

success: Defining and measuring implementation outcomes in a real-world hospital trial. Frontiers in 

Public Health. 2019;7:293. Epub 2019/11/05. doi: 10.3389/fpubh.2019.00293. 

116. Pinnock H, Barwick M, Carpenter CR, Eldridge S, Grandes G, Griffiths CJ, et al. Standards 

for Reporting Implementation Studies (StaRI): Explanation and elaboration document. BMJ Open. 

2017;7(4). doi: 10.1136/bmjopen-2016-013318. 

117. Glasgow R, Vogt T, Boles SM. Evaluating the public health impact of health promotion 

interventions: The RE-AIM framework. American Journal of Public Health. 1999;89(9):1322-7. doi: 

10.2105/ajph.89.9.1322. 

118. Green L, Kreuter M. Health program planning: An educational and ecological approach. New 

York: McGraw-Hill; 2005. 



37 
 

119. Shephard R. Physical activity, fitness, and health: The current consensus. American Academy 

of Kinesiology and Physical Education. 1995;47(3):288-303. doi: 

10.1080/00336297.1995.10484158. 

120. Piggin J. What is physical activity? A holistic definition for teachers, researchers and policy 

makers. Frontiers in sports and active living. 2020;2:72. Epub 2020/12/22. doi: 

10.3389/fspor.2020.00072. 

121. Paffenbarger RS, Jr, Blair SN, Lee I-M. A history of physical activity, cardiovascular health 

and longevity: The scientific contributions of Jeremy N Morris, DSc, DPH, FRCP. International 

Journal of Epidemiology. 2001;30(5):1184-92. doi: 10.1093/ije/30.5.1184. 

122. Morris J, Raffle P. Coronary heart disease in transport workers: A progress report. British 

Journal of Industrial Medicine. 1954;11(260). 

123. Morris J, Heady J, Raffle P, Roberts C, Parks J. Coronary heart disease and physical activity 

of work. Lancet. 1953;262(6795):1053-7. doi: 10.1016/S0140-6736(53)90665-5. 

124. Colberg S, Sigal R, Yardley J, Riddell M, Dunstan D, Dempsey P, et al. Physical activity, 

exercise and diabetes: A position statement of the American Diabetes Association. Diabetes Care. 

2016;39(11):2065-79. doi: 10.2337/dc16-1728. 

125. Turner G, Quigg S, Davoren P, Basile R, McAuley SA, Coombes JS. Resources to guide 

exercise specialists managing adults with diabetes. Sports Medicine - Open. 2019;5(1):20. doi: 

10.1186/s40798-019-0192-1. 

126. Inzucchi SE, Bergenstal RM, Buse JB, Diamant M, Ferrannini E, Nauck M, et al. Management 

of hyperglycemia in type 2 diabetes: A patient-centered approach: Position statement of the American 

Diabetes Association (ADA) and the European Association for the Study of Diabetes (EASD). 

Diabetes Care. 2012;35(6):1364-79. doi: 10.2337/dc12-0413. 

127. Sampath Kumar A, Maiya AG, Shastry B, Vaishali K, Ravishankar N, Hazari A, et al. 

Exercise and insulin resistance in type 2 diabetes mellitus: A systematic review and meta-analysis. 

Annals of Physical and Rehabilitation Medicine. 2019;62(2):98-103. doi: 

10.1016/j.rehab.2018.11.001. 

128. Centres for disease control and prevention. Health and economic costs of chronic diseases 

USA: National Center for Chronic Disease Prevention and Health Promotion; 2022 [updated June 6, 

2022; cited 2022 4 July]. Available from: 

https://www.cdc.gov/chronicdisease/about/costs/index.htm#ref7. 

https://www.cdc.gov/chronicdisease/about/costs/index.htm#ref7


38 
 

129. Australian Institute Health and Welfare. Australian burden of disease study: Impact and 

causes of illness and death in Australia 2018. Canberra AIHW; 2018. 

130. Hayden J, Ellis J, Ogilvie R, Malmivaara A, van Tulder M. Exercise therapy for chronic low 

back pain. Cochrane Database of Systematic Reviews. 2021(9). doi: 

10.1002/14651858.CD009790.pub2. 

131. Lambert T, Reavley NJ, Jorm AF, Oakley Browne M. Royal Australian and New Zealand 

College of Psychiatrists expert consensus statement for the treatment, management and monitoring 

of the physical health of people with an enduring psychotic illness. Australian & New Zealand Journal 

of Psychiatry. 2017;51(4):322-37. doi: 10.1177/0004867416686693. 

132. Stubbs B, Vancampfort D, Hallgren M, Firth J, Veronese N, Solmi M, et al. EPA guidance on 

physical activity as a treatment for severe mental illness: A meta-review of the evidence and Position 

Statement from the European Psychiatric Association (EPA), supported by the International 

Organization of Physical Therapists in Mental Health (IOPTMH). Euorpean Psychiatry. 

2018;54:124-44. Epub 2018/09/28. doi: 10.1016/j.eurpsy.2018.07.004. 

133. Hayes S, Spence R, Galvão D, Newton R. Australian Association for Exercise and Sport 

Science position stand: Optimising cancer outcomes through exercise. Journal of Science and 

Medicine in Sport. 2009;12(4):428-34. Epub 2009/05/12. doi: 10.1016/j.jsams.2009.03.002. 

134. Doyle C, Kushi LH, Byers T, Courneya KS, Demark‐Wahnefried W, Grant B, et al. Nutrition 

and physical activity during and after cancer treatment: An American Cancer Society guide for 

informed choices. CA: A Cancer Journal for Clinicians. 2006;56(6):323-53. doi: 

10.3322/canjclin.56.6.323. 

135. Doran C, Kinchin I. A review of the economic impact of mental illness. Australian Health 

Review. 2019;43(1):43-8. doi: 10.1071/AH16115. 

136. Global Burden of Disease Cancer Collaboration. Cancer incidence, mortality, years of life 

lost, years lived with disability, and disability-adjusted life years for 29 cancer groups from 2010 to 

2019: A systematic analysis for the Global Burden of Disease Study 2019. JAMA Oncology. 

2022;8(3):420-44. doi: 10.1001/jamaoncol.2021.6987. 

137. Vigo D, Thornicroft G, Atun R. Estimating the true global burden of mental illness. The 

Lancet Psychiatry. 2016;3(2):171-8. doi: 10.1016/S2215-0366(15)00505-2. 

138. Sung H, Ferlay J, Siegel R, Laversanne M, Soerjomataram I, Jemal A, et al. Global cancer 

statistics 2020: GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 185 

countries. CA: A Cancer Journal for Clinicians. 2021;71(3):209-49. doi: 10.3322/caac.21660. 



43 
 

184. Greenhalgh T, Malterud K. Systematic reviews for policymaking: Muddling through. 

American Journal of Public Health. 2017;107(1):97-9. doi: 10.2105/ajph.2016.303557. 

185. Lavis J, Davies H, Oxman A, Denis J, Golden-Biddle K, Ferlie E. Towards systematic reviews 

that inform health care management and policy-making. Journal of Health Services Research & 

Policy. 2005;10(1_suppl):35-48. doi: 10.1258/1355819054308549. 

186. Smith V, Devane D, Begley C, Clarke M. Methodology in conducting a systematic review of 

systematic reviews of healthcare interventions. BMC Medical Research Methodology. 2011;11(15). 

doi: 10.1186/1471-2288-11-15. 

187. Speck R, Courneya K, Mâsse L, Duval S, Schmitz K. An update of controlled physical activity 

trials in cancer survivors: A systematic review and meta-analysis. Journal of Cancer Survivorship. 

2010;4(2):87-100. doi: 10.1007/s11764-009-0110-5. 

188. Firth J, Cotter J, Elliott R, French P, Yung A. A systematic review and meta-analysis of 

exercise interventions in schizophrenia patients. Psychological Medicine. 2015;45(7):1343-61. Epub 

02/04. doi: 10.1017/S0033291714003110. 

189. Rosenbaum S, Tiedemann A, Sherrington C, Curtis J, Ward PB. Physical activity 

interventions for people with mental illness: A systematic review and meta-analysis. Journal of 

Clinical Psychiatry. 2014;75:964-U171. doi: 10.4088/JCP.13r08765. 

190. Vancampfort D, Rosenbaum S, Schuch F, Ward PB, Richards J, Mugisha J, et al. 

Cardiorespiratory fitness in severe mental illness: A systematic review and meta-analysis. Sports 

Medicine. 2017;47(2):343-52. doi: 10.1007/s40279-016-0574-1. 

191. Bourke L, Smith D, Steed L, Hooper R, Carter A, Catto J, et al. Exercise for men with prostate 

cancer: A systematic review and meta-analysis. European Urology. 2016;69(4):693-703. doi: 

10.1016/j.eururo.2015.10.047. 

192. Craft L, VanIterson E, Helenowski I, Rademaker A, Courneya K. Exercise effects on 

depressive symptoms in cancer survivors: A systematic review and meta-analysis. Cancer 

Epidemiology Biomarkers & Prevention. 2011;21(1):3-19. doi: 10.1158/1055-9965.epi-11-0634. 

193. Petticrew M. Time to rethink the systematic review catechism? Moving from ‘what works’ to 

‘what happens’. Systematic Reviews. 2015;4(1):36. doi: 10.1186/s13643-015-0027-1. 

194. Petticrew M, Rehfuess E, Noyes J, Higgins J, Mayhew A, Pantoja T, et al. Synthesizing 

evidence on complex interventions: How meta-analytical, qualitative, and mixed-method approaches 

can contribute. Journal of Clinical Epidemiology. 2013;66(11):1230-43. doi: 

10.1016/j.jclinepi.2013.06.005. 



39 
 

139. Global Buren of Disease 2019 Mental Disorders Collaborators. Global, regional, and national 

burden of 12 mental disorders in 204 countries and territories, 1990-2019: A systematic analysis for 

the Global Burden of Disease Study 2019. The Lancet Psychiatry. 2022;9(2):137-50. doi: 

10.1016/S2215-0366(21)00395-3. 

140. Australian Institute Health and Welfare. Health system expenditure on cancer and other 

neoplasms in Australia, 2015–16. Canberra, Australia: AIHW, 2021 142. 

141. The Lancet. Global health data exchange 2019 [cited 2022 27 September]. Available from: 

http://ghdx.healthdata.org/gbd-2019. 

142. Vigo D, Jones L, Atun R, Thornicroft G. The true global disease burden of mental illness: still 

elusive. The Lancet Psychiatry. 2022;9(2):98-100. doi: 10.1016/S2215-0366(22)00002-5. 

143. Productivity Commission. Mental Health. Canberra, Australia: Australian Government; 2020. 

144. Australian Institute Health and Welfare. Cancer data in Australia Canberra, Australia: AIHW; 

2022 [updated 11 May 2022; cited 2022 27 September 2022]. Available from: 

https://www.aihw.gov.au/reports/cancer/cancer-data-in-australia/contents/cancer-risk-data-

visualisation. 

145. Firth J, Ward PB, Stubbs B. Editorial: Lifestyle Psychiatry. Frontiers in Psychiatry. 2019;10. 

doi: 10.3389/fpsyt.2019.00597. 

146. Thornicroft G. Physical health disparities and mental illness: the scandal of premature 

mortality. British Journal of Psychiatry. 2011;199(6):441-2. Epub 2018/01/02. doi: 

10.1192/bjp.bp.111.092718. 

147. World Health Organization. Social determinants of health Geneva, Switzerland: WHO; 2022 

[cited 2022 27 September]. Available from: https://www.who.int/health-topics/social-determinants-

of-health. 

148. Lawrence D, Kisely S. Review: Inequalities in healthcare provision for people with severe 

mental illness. Journal of Psychopharmacology. 2010;24(4_suppl):61-8. doi: 

10.1177/1359786810382058. 

149. De Hert M, Cohen D, Bobes J, Cetkovich-Bakmas M, Leucht S, Ndetei DM, et al. Physical 

illness in patients with severe mental disorders. II. Barriers to care, monitoring and treatment 

guidelines, plus recommendations at the system and individual level. World Psychiatry: Official 

Journal of the World Psychiatric Association (WPA). 2011;10(2):138-51. doi: 10.1002/j.2051-

5545.2011.tb00036.x. 

http://ghdx.healthdata.org/gbd-2019
https://www.aihw.gov.au/reports/cancer/cancer-data-in-australia/contents/cancer-risk-data-visualisation
https://www.aihw.gov.au/reports/cancer/cancer-data-in-australia/contents/cancer-risk-data-visualisation
https://www.who.int/health-topics/social-determinants-of-health
https://www.who.int/health-topics/social-determinants-of-health


40 
 

150. De Hert M, Correll CU, Bobes J, Cetkovich-Bakmas M, Cohen D, Asai I, et al. Physical illness 

in patients with severe mental disorders. I. Prevalence, impact of medications and disparities in health 

care. World Psychiatry. 2011;10(1):52. 

151. Cormie P, Atkinson M, Bucci L, Cust A, Eakin E, Hayes S, et al. Clinical Oncology Society 

of Australia position statement on exercise in cancer care. Medical Journal of Australia. 

2018;209(4):184-7. Epub 7 May 2018. doi: 10.5694/mja18.00199. 

152. Campbell K, Winters-Stone K, Wisekemann J, May A, Schwartz A, Courneya K, et al. 

Exercise guidelines for cancer survivors: Consensus statement from international multidisciplinary 

roundtable. Medicine & Science in Sports & Exercise. 2019;51(11):2375-90. doi: 

10.1249/mss.0000000000002116. 

153. Fuller J, Hartland M, Maloney L, Davison K. Therapeutic effects of aerobic and resistance 

exercises for cancer survivors: A systematic review of meta-analyses of clinical trials. British Journal 

of Sports Medicine. 2018;52(20):1311-. doi: 10.1136/bjsports-2017-098285. 

154. Hayes S, Newton R, Spence R, Galvão D. The Exercise and Sports Science Australia position 

statement: Exercise medicine in cancer management. Journal of Science and Medicine in Sport. 

2019;22(11):1175-99. doi: 10.1016/j.jsams.2019.05.003. 

155. Cormie P, Zopf E, Zhang X, Schmitz K. The impact of exercise on cancer mortality, 

recurrence, and treatment-related adverse effects. Epidemiologic Reviews. 2017;39(1):71-92. doi: 

10.1093/epirev/mxx007. 

156. Stanton R, Rosenbaum S, Kalucy M, Reaburn P, Happell B. A call to action: Exercise as 

treatment for patients with mental illness. Australian Journal of Primary Health. 2015;21(2):120-5. 

doi: 10.1071/PY14054. 

157. Vancampfort D, Stubbs B, Ward PB, Teasdale S, Rosenbaum S. Integrating physical activity 

as medicine in the care of people with severe mental illness. Australian & New Zealand Journal of 

Psychiatry. 2015;49(8):681-2. doi: 10.1177/0004867415590831. 

158. Santa Mina D, Alibhai S, Matthew A, Guglietti C, Steele J, Trachtenberg J, et al. Exercise in 

clinical cancer care: A call to action and program development description. Current Oncology. 

2012;19(3):9. Epub 2012-06-05. doi: 10.3747/co.19.912. 

159. Schmitz K, Campbell A, Stuiver M, Pinto B, Schwartz A, Morris G, et al. Exercise is medicine 

in oncology: Engaging clinicians to help patients move through cancer. A Cancer Journal for 

Clinicians. 2019;69(6):468-84. doi: 10.3322/caac.21579. 



41 
 

160. Francis Health, NSW Ministry of Health. Exercise Physiology - Horizons scanning and 

scenario generation report. 2019 July 2019. Report No.: 1. 

161. Exercise and Sports Science Australia. 2019 Future workforce report. 3 June 2019. Brisbane, 

Australia: Exercise and Sports Science Australia, 2019  Contract No.: 1. 

162. Bennett S, Frenk J, Mills A. The evolution of the field of health policy and systems research 

and outstanding challenges. Health Research Policy and Systems. 2018;16(1):43. doi: 

10.1186/s12961-018-0317-x. 

163. Schneider E, Sarnak D, Squires D, Shah A, M. Mirror, Mirror 2017: International comparison 

reflects flaws and opportunites for better U.S healthcare. The Commonwealth Fund, 2017. 

164. Duckett S, Willcox S. The Australian healthcare system. 5th ed: Oxford University Press; 

2015. 

165. Australian Institute Health and Welfare. Health system overview Canberra, Australia: AIHW; 

2022 [updated 7 July 2022; cited 2022 15 July]. Available from: 

https://www.aihw.gov.au/reports/australias-health/health-system-overview. 

166. Cant RP, Foster MM. Investing in big ideas: Utilisation and cost of Medicare Allied Health 

services in Australia under the Chronic Disease Management initiative in primary care. Australian 

Health Review. 2011;35(4):468-74. doi: 10.1071/AH10938. 

167. Australian Health Practitioner Regulation Agency. About the National Scheme 2022 [cited 

2022 27 September 2022]. Available from: 

https://www.ahpra.gov.au/~/link.aspx?_id=D4E5EF420D3C4EAB8B247FDB72CA6E0A&_z=z. 

168. National Alliance of Self Regulating Health Professions. About NASRHP Melbourne, 

Australia: National Alliance of Self Regulating Health Professions; 2022 [cited 2022 27 September]. 

Available from: https://nasrhp.org.au/about-us/. 

169. Australian Prudential Regulation Authority. Quaterly Private Health Insurance statistics 

(March 2022). 2022 March 2022. Report No.: 1. 

170. Private Health Insurance Ombudsman. Australian Government private health insurance rebate 

Canberra, Australia: Private Health Insurance Ombudsman; 2018 [cited 2018 19 June]. Available 

from: https://privatehealth.gov.au/healthinsurance/incentivessurcharges/insurancerebate.htm. 

171. Australian Government. Lifetime health cover Canberra, Australia: Australian Government; 

2017 [updated 11 December 2017; cited 2018 19 June]. Available from: 

http://www.health.gov.au/internet/main/publishing.nsf/content/health-privatehealth-lhc-providers-

general.htm. 

https://www.aihw.gov.au/reports/australias-health/health-system-overview
https://www.ahpra.gov.au/~/link.aspx?_id=D4E5EF420D3C4EAB8B247FDB72CA6E0A&_z=z
https://nasrhp.org.au/about-us/
https://privatehealth.gov.au/healthinsurance/incentivessurcharges/insurancerebate.htm
http://www.health.gov.au/internet/main/publishing.nsf/content/health-privatehealth-lhc-providers-general.htm
http://www.health.gov.au/internet/main/publishing.nsf/content/health-privatehealth-lhc-providers-general.htm


42 
 

172. Australian Taxation Office. Medicare levy surcharge 2017 [updated 29 June 2017; cited 2018 

19 June]. Available from: https://www.ato.gov.au/Individuals/Medicare-levy/Medicare-levy-

surcharge/. 

173. Health Insurance Act 1973, 126. 

174. Australian Government. MBS programs and initiatives for allied health professionals 

Canberra, Australia: Australian Government; 2018 [updated 7 July 2022; cited 2018 10 August]. 

Available from: https://www.humanservices.gov.au/organisations/health-

professionals/subjects/mbs-programs-and-initiatives-allied-health-professionals. 

175. Exercise and Sports Science Australia. Private health insurance factsheet. Brisbane, 

Queensland: Exercise and Sport Science Australia, 2018. 

176. Dennett A, Peiris C, Shields N, Morgan D, Taylor N. Exercise therapy in oncology 

rehabilitation in Australia: A mixed-methods study. Asia-Pacific Journal of Clinical Oncology. 

2016;13(5):e515-e27. doi: 10.1111/ajco.12642. 

177. Evans D. Hierarchy of evidence: A framework for ranking evidence evaluating healthcare 

interventions. Journal of Clinical Nursing. 2003;12(1):77-84. doi: 10.1046/j.1365-

2702.2003.00662.x. 

178. Grant MJ, Booth A. A typology of reviews: An analysis of 14 review types and associated 

methodologies. Health Information & Libraries Journal. 2009;26(2):91-108. Epub 2009/06/06. doi: 

10.1111/j.1471-1842.2009.00848.x. 

179. Borgerson K. Valuing evidence: Bias and the evidence hierarchy of evidence-based medicine. 

Perspectives in Biology and Medicine. 2009;52(2):218-33. doi: 10.1353/pbm.0.0086. 

180. Tickle-Degnen L, Bedell G. Heterarchy and hierarchy: A critical appraisal of the "levels of 

evidence" as a tool for clinical decision making. American Journal of Occupational Therapy. 

2003;57(2):234-7. Epub 2003/04/04. doi: 10.5014/ajot.57.2.234. 

181. Stegenga J. Down with the hierarchies. An International Review of Philosophy. 2014;33:313–

22. doi: 10.1007/s11245-013-9189-4. 

182. Estabrooks PA, Glasgow RE. Translating effective clinic-based physical activity 

interventions into practice. American Journal of Preventive Medicine. 2006;31(4, Supplement):45-

56. doi: 10.1016/j.amepre.2006.06.019. 

183. Pawson R, Greenhalgh T, Harvey G, Walshe K. Realist review - A new method of systematic 

review designed for complex policy interventions. Journal of Health Services Research & Policy. 

2005;10(1_suppl):21-34. doi: 10.1258/1355819054308530. 

https://www.ato.gov.au/Individuals/Medicare-levy/Medicare-levy-surcharge/
https://www.ato.gov.au/Individuals/Medicare-levy/Medicare-levy-surcharge/
https://www.humanservices.gov.au/organisations/health-professionals/subjects/mbs-programs-and-initiatives-allied-health-professionals
https://www.humanservices.gov.au/organisations/health-professionals/subjects/mbs-programs-and-initiatives-allied-health-professionals


44 
 

195. Ioannidis J. Next-generation systematic reviews: Prospective meta-analysis, individual-level 

data, networks and umbrella reviews. British Journal of Sports Medicine. 2017;51(20):1456-8. doi: 

10.1136/bjsports-2017-097621. 

196. Kilbourne AM, Neumann MS, Pincus HA, Bauer MS, Stall R. Implementing evidence-based 

interventions in health care: Application of the replicating effective programs framework. 

Implementation Science. 2007;2(1):42. doi: 10.1186/1748-5908-2-42. 

197. Chambers DA, Glasgow R, Stange K. The dynamic sustainability framework: Addressing the 

paradox of sustainment amid ongoing change. Implementation Science. 2013;8(1):117. doi: 

10.1186/1748-5908-8-117. 

198. Mewes JC, Steuten LMG, Ijsbrandy C, Ijzerman MJ, van Harten WH. Value of 

implementation of strategies to increase the adherence of health professionals and cancer survivors 

to guideline-based physical exercise. Value in Health. 2017;20(10):1336-44. doi: 

10.1016/j.jval.2017.04.013. 

199. Stout N, Sleight A, Pfeiffer D, Galantino ML, deSouza B. Promoting assessment and 

management of function through navigation: Opportunities to bridge oncology and rehabilitation 

systems of care. Supportive Care in Cancer. 2019;27(12):4497-505. doi: 10.1007/s00520-019-04741-

0. 

200. Short C, James E, Plotnikoff R. Theory-and evidence-based development and process 

evaluation of the Move More for Life program: A tailored-print intervention designed to promote 

physical activity among post-treatment breast cancer survivors. International Journal of Behavioral 

Nutrition and Physical Activity. 2013;10(1):124. doi: 10.1186/1479-5868-10-124. 

201. Webb J, Fife-Schaw C, Ogden J. A randomised control trial and cost-consequence analysis to 

examine the effects of a print-based intervention supported by internet tools on the physical activity 

of UK cancer survivors. Public Health. 2019;171:106-15. doi: 10.1016/j.puhe.2019.04.006. 

202. Webb J, Hall J, Hall K, Fabunmi-Alade R. Increasing the frequency of physical activity very 

brief advice by nurses to cancer patients. A mixed methods feasibility study of a training intervention. 

Public Health. 2016;139:121-33. doi: 10.1016/j.puhe.2016.05.015. 

203. Lederman O, Suetani S, Stanton R, Chapman J, Korman N, Rosenbaum S, et al. Embedding 

exercise interventions as routine mental health care: Implementation strategies in residential, inpatient 

and community settings. Australasian Psychiatry. 2017;25(5):451-5. doi: 

10.1177/1039856217711054. 



45 
 

204. Boyd MR, Powell BJ, Endicott D, Lewis CC. A method for tracking implementation 

strategies: An exemplar implementing measurement-based care in community behavioral health 

clinics. Behavior Therapy. 2018;49(4):525-37. doi: 10.1016/j.beth.2017.11.012. 

205. Bunger AC, Powell BJ, Robertson HA, MacDowell H, Birken SA, Shea C. Tracking 

implementation strategies: A description of a practical approach and early findings. Health Research 

Policy and Systems. 2017;15(1):15. doi: 10.1186/s12961-017-0175-y. 

206. Rogal SS, Yakovchenko V, Waltz TJ, Powell BJ, Kirchner JE, Proctor EK, et al. The 

association between implementation strategy use and the uptake of hepatitis C treatment in a national 

sample. Implementation Science. 2017;12(1):60. doi: 10.1186/s13012-017-0588-6. 

207. Proctor E, Luke D, Calhoun A, McMillen C, Brownson R, McCrary S, et al. Sustainability of 

evidence-based healthcare: Research agenda, methodological advances, and infrastructure support. 

Implementation Science. 2015;10(1):88. doi: 10.1186/s13012-015-0274-5. 

208. Wolfenden L, Chai LK, Jones J, McFadyen T, Hodder R, Kingsland M, et al. What happens 

once a program has been implemented? A call for research investigating strategies to enhance public 

health program sustainability. Australian and New Zealand Journal of Public Health. 2019;43(1):3-

4. doi: 10.1111/1753-6405.12867. 

209. Lennox L, Maher L, Reed J. Navigating the sustainability landscape: A systematic review of 

sustainability approaches in healthcare. Implementation Science. 2018;13(1):27. doi: 

10.1186/s13012-017-0707-4. 

210. Walugembe DR, Sibbald S, Le Ber MJ, Kothari A. Sustainability of public health 

interventions: Where are the gaps? Health Research Policy and Systems. 2019;17(1):8. doi: 

10.1186/s12961-018-0405-y. 

211. Hailemariam M, Bustos T, Montgomery B, Barajas R, Evans LB, Drahota A. Evidence-based 

intervention sustainability strategies: A systematic review. Implementation Science. 2019;14(1):57. 

doi: 10.1186/s13012-019-0910-6. 

212. Damschroder LJ, Reardon CM, Opra Widerquist MA, Lowery J. Conceptualizing outcomes 

for use with the Consolidated Framework for Implementation Research (CFIR): The CFIR Outcomes 

Addendum. Implementation Science. 2022;17(1):7. doi: 10.1186/s13012-021-01181-5. 

213. Lennox L, Linwood-Amor A, Maher L, Reed J. Making change last? Exploring the value of 

sustainability approaches in healthcare: A scoping review. Health Research Policy and Systems. 

2020;18(1):120. doi: 10.1186/s12961-020-00601-0. 



46 
 

214. Lewis CC, Fischer S, Weiner BJ, Stanick C, Kim M, Martinez RG. Outcomes for 

implementation science: An enhanced systematic review of instruments using evidence-based rating 

criteria. Implementation Science. 2015;10(1):155. doi: 10.1186/s13012-015-0342-x. 

215. Braithwaite J, Testa L, Lamprell G, Herkes J, Ludlow K, McPherson E, et al. Built to last? 

The sustainability of health system improvements, interventions and change strategies: A study 

protocol for a systematic review. BMJ Open. 2017;7(11):e018568. doi: 10.1136/bmjopen-2017-

018568. 

216. Graham ID, Logan J, Harrison MB. Lost in knowledge translation: Time for a map? Journal 

of Continuing Education in the Health Professions. 2006;26(1):13-24. doi: 10.1002/chp.47. 

217. Milat A, Newson R, King L, Rissel C, Wolfenden L, Bauman A, et al. A guide to scaling up 

population health interventions. Public Health Research & Practice. 2016;26(1). doi: 

10.17061/phrp2611604. 

218. Gurses AP, Marsteller JA, Ozok AA, Xiao Y, Owens S, Pronovost PJ. Using an 

interdisciplinary approach to identify factors that affect clinicians' compliance with evidence-based 

guidelines. Critical Care Medicine. 2010;38(8 suppl):S282-S91. doi: 

10.1097/CCM.0b013e3181e69e02. 

219. Nutley SM, Walter I, Davies HT. Using evidence: How research can inform public services. 

1 ed: Bristol University Press; 2007. 

220. Birken SA, Powell BJ, Presseau J, Kirk MA, Lorencatto F, Gould NJ, et al. Combined use of 

the Consolidated Framework for Implementation Research (CFIR) and the Theoretical Domains 

Framework (TDF): A systematic review. Implementation Science. 2017;12(1):2. doi: 

10.1186/s13012-016-0534-z. 

 



47 
 

2.0 CHAPTER TWO: Implementing exercise in healthcare settings: The potential of 

implementation science 

 

2.1 Preamble  

Chapter 1 introduced exercise EBIs, implementation science and the planned contribution the body 

of work contained in this thesis will make. In this chapter, a literature review is conducted that 

explores the determinants that influence the implementation process when exercise EBIs are 

integrated into the treatment for NCDs. To do so, a common conceptual framework in implementation 

science, the CFIR, is introduced and we demonstrate its application to exercise EBIs. The review 

concludes by highlighting identified research priorities of implementation science. By highlighting 

the research priorities, we aim to facilitate contribution to these priorities by exercise EBI researcher’s 

interested in implementation.  

  

This work has been published: 

 

2.2 Published manuscript   
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Abstract 

Exercise is an efficacious therapy for many chronic diseases. Integrating efficacious evidence-based 

interventions (EBIs), such as exercise, into daily healthcare practice is a slow and complex pursuit. 

Implementation science seeks to understand and address this phenomenon by conducting studies 

about the methods used to promote the routine uptake of EBIs. This article aims to explore 

implementation science and a common conceptual framework in the discipline, the Consolidated 

Framework for Implementation Research (CFIR), as it applies to exercise EBIs. We conclude by 

offering recommendations for future research that leverage implementation science priorities to 

highlight the potential of this research field for advancing the implementation of exercise EBIs.    

 

Key Points    

• There is a large evidence base supporting the role of exercise in effectively contributing to the 

management of many chronic diseases. 

• The Consolidated Framework for Implementation Research (CFIR) is a comprehensive 

implementation framework that provides an overarching view of implementation and the 

determinants that can influence the implementation of exercise in healthcare settings. 

• This article provides recommendations for future research that draw from implementation 

science priorities to improve the implementation of exercise in routine healthcare. 
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1.  Introduction 

Translating research findings into daily healthcare practice is a slow and, in many cases, complex and 

challenging pursuit. It takes an average of 17 years to turn a small percentage of research into practice 

that benefits patient outcomes [1]. Studies from the United States [2] and many other countries, 

including Australia [3], suggest that patients receive evidence-based care less than 60% of the time. 

While numerous studies document the development and scientific testing of evidence-based 

interventions (EBIs) (defined as interventions with proven efficacy and effectiveness designed to 

improve healthcare outcomes [4]), most of these are not successfully implemented into practice [5]. 

Therefore, research efforts are often wasted [6], and communities may fail to derive the purported 

benefits of these EBIs. This common phenomenon is described as the research-to-practice gap [7].   

 

Addressing the research-to-practice gap has garnered attention across many research fields [8-10], 

including public health [11], where understanding the implementation of physical activity 

interventions in practice is the focus of many studies [12-15]. Exercise is a subset of physical activity 

[16], and in this article, we explore the research-to-practice gap in exercise EBIs. We focus on 

exercise EBIs prescribed by practitioners within an individualised approach [17] to treat established 

chronic diseases. 

 

2. Reasons for the research-to-practice gap  

There are many reasons for the research-to-practice gap [18-20]. Healthcare workers may lack 

knowledge about the EBI, fail to see a need to introduce the EBI, or find the EBI is not feasible to 

integrate within their existing routines [19, 21]. This is notwithstanding the practical aspects of 

implementation that demand organisations allocate sufficient expertise, funding and time to support 

the uptake and continued use of the EBI [19, 21]. A lack of studies that focus on, and funding for, 
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translational and implementation research has further impeded progress. That is, far more efficacy 

studies are funded and conducted [6] compared to implementation-focused research [4].   

 

In exercise EBIs factors that contribute to the research-to-practice gap include; research studies that 

use exercise protocols that are impractical to replicate in real-world healthcare settings [22], lack of 

data about the optimal ‘dose’ of the exercise EBI required to produce clinically meaningful outcomes 

[23], a lack of knowledge about the benefits of exercise EBIs [24] and technical expertise to prescribe 

exercise EBIs [25] within the multi-disciplinary healthcare team, the travel distance between the 

exercise EBI in proximity to a patient’s home [26] and limited resourcing (i.e., funding that subsidises 

patient participation costs and carving-out dedicated time within clinical encounters to facilitate 

uptake of exercise EBI) [27, 28]. Further, there is a suggestion that non-pharmacological 

interventions, including exercise, are poorly described in research studies and lack adequate 

marketing and regulation compared to pharmacology interventions [29]. 

 

3. Introducing implementation science  

Implementation is “the process of putting to use or integrating evidence-based interventions within a 

setting” [4, p22] to address the research-to-practice gap. Implementation science is “the scientific 

study of methods to promote the systematic uptake of research findings and other evidence-based 

practices into routine practice” [30, p1]. The outputs from implementation science are designed to be 

relevant in real-world healthcare practice. As such, implementation science uses a wide range of study 

designs [31, 32] that better engage stakeholders and create generalisable knowledge [4]. The designs 

selected are informed by the research question and typically focus on the health service (team or 

organisation) or health system level rather than the individual patient [33]. Mixed method designs 
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that collect quantitative and qualitative data are also encouraged because they enable a richer 

description of the possible determinants known to influence implementation [34, 35].    

 

Identifying the determinants, or barriers and enablers known to influence EBI implementation [36], 

is an early step in the implementation process [21]. That is, once an assessment of the determinants 

is conducted, implementation strategies which are the “methods or techniques used to enhance the 

adoption, implementation, and sustainability of a clinical program or practice” [37, p1], can be 

planned, designed and enacted to mitigate barriers and activate enablers to support successful 

implementation [21]. The determinants that influence implementation typically exist across multiple 

levels - at the level of the EBI, the individual, the organisation and the system level [19, 18, 20]. 

These determinants have been documented within multiple implementation theories, models and 

frameworks [38]; as such, researchers are encouraged to select and apply an appropriate theoretical 

approach within their studies [36, 39].   

 

Models, frameworks, and theories are summarised in a taxonomy by Nilsen [36] and include process 

models, determinant frameworks and evaluation frameworks, and classic and implementation 

theories. These frameworks serve three different purposes in studies [36, 40]. First, process models 

describe the steps involved in translating research into practice. Second, are frameworks that provide 

details about contextual factors that influence implementation success. This includes determinant 

frameworks, such as the Consolidated Framework for Implementation Research (CFIR) [18] (see 

Section 4) and the Theoretical Domains Framework (TDF) [41], a common framework applied in 

exercise EBI studies. Many implementation science studies use more than one framework to address 

different aspects of implementation, hence the combined use of the TDF and CFIR in implementation 

studies [42], despite being of similar theoretical purpose. Third, evaluation frameworks that evaluate 
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the outcomes of implementation. The Reach Effectiveness Adoption Implementation and 

Maintenance (RE-AIM) [42] framework is a popular evaluation framework used in exercise EBI 

studies. 

 

4. The Consolidated Framework for Implementation Research (CFIR) 

The CFIR is one of the most common determinant frameworks in implementation science [39]. It is 

described as a meta-theoretical framework that provides an overarching view of implementation [18]. 

The CFIR was developed through the compilation of 19 previously published theories, models, and 

frameworks in implementation science [18]. The CFIR identifies 39 separate determinant constructs 

categorised within five domains, representing the multi-level influences on implementation. The five 

domains are: 1) Characteristics of the intervention that describe the attributes of the EBI that 

influence implementation; 2) Characteristics of the inner setting that describe the factors that 

influence implementation and are attributable to the host site (i.e., the organisation) where 

implementation is planned; 3) Characteristics of the outer setting is a broad construct that refers to 

the factors outside the immediate organisation that can influence implementation within the 

organisation; 4) Characteristics of the individual describe the attributes of the individuals involved 

with implementation (i.e., healthcare providers, patients) that influence implementation outcomes; 

and 5) the Process of implementation illuminates the typical steps involved in moving an EBI into 

routine practice (See: https://cfirguide.org/constructs/). The CFIR provides a standardised list of 

determinants that influence implementation outcomes and success [43]. Applying the CFIR (and thus 

its standardised architecture) to implementation research can also facilitate the cumulation of 

generalisable knowledge across studies and support replication of EBIs at different sites [43].   

 

 

https://cfirguide.org/constructs/
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The CFIR has been used for many different purposes in implementation science [43]. Damschroder 

and colleagues [44] applied the CFIR to help explain the variations in the successful implementation 

of a weight-management program at five different sites [44]. Similarly, the CFIR has also been used 

to identify important determinants for successful implementation in telemedicine [45] and telephone-

based lifestyle coaching [46]. To the best of our knowledge, the CFIR has not been applied 

extensively within the exercise EBI literature. Given that it provides an overarching view of 

implementation, greater attention to the CFIR as a valuable framework for better understanding the 

implementation of exercise EBIs, is warranted. In the following sections we discuss and provide 

examples for how the determinants that influence implementation can be applied to exercise EBIs. 

We adopted an exploratory approach and conducted a global search to illustrate the breadth of factors 

that influence implementation by providing examples for every determinant construct of the CFIR. 

Recognising that identifying determinants is an early step in the implementation process, we conclude 

by providing recommendations that draw from identified priorities in implementation science that 

could augment exercise EBI studies to improve translation and real-world implementation.   

 

4.1 CFIR Domain - Characteristics of the intervention 

The determinant constructs listed within this domain include [18]: 1) the relative advantage; 2) the 

level of complexity; 3) adaptability; 4) trialability; 5) intervention source; 6) evidence strength and 

quality; 7) design and packaging of the intervention; and 8) cost. To illustrate, the relative advantage 

of implementing exercise as part of routine care for people with mental illness is justified because 

exercise EBIs may contribute to reducing the life expectancy gap (approx. 15 years) in people with 

serious mental illness. The life expectancy gap is a critical issue within the sector. As such, 

positioning exercise EBIs as a possible solution to this issue may enhance stakeholder perceptions 
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about the value of implementing exercise EBIs. Table 1 provides examples of how other determinants 

within the Characteristics of the Intervention may apply to exercise EBIs.  

 

Table 1: The CFIR domain of Characteristics of the intervention: Determinant constructs and 

descriptive examples from the exercise literature   
 

Determinant constructs 

and definitions from the 

CFIR companion website 

[47] 

Descriptive examples from the exercise literature 

Relative advantage 

Stakeholders’ perception of 

the advantage of 

implementing the 

intervention versus an 

alternative solution*. 

• In diabetes care, nurses suggested that patients perceive 

little benefit in engaging in exercise EBIs because they 

are on medication that has a similar effect. This suggests 

that the relative advantage of adopting an exercise EBI 

is not evident [48] to stakeholders. 

 

• McIntosh and colleagues [49] reported that patients had 

other conditions that “took priority” (p. e1760) over 

participation in cardiac rehabilitation. This suggests that 

the relative advantage of participation was not sufficient 

to support a shift in behaviour. 

        

• This barrier may be connected to the evidence strength 

and quality (for example, developing and disseminating 

the Exercise is Medicine® message). That is, how the 

exercise EBI is framed may not resonate with all 

stakeholders, impacting the relative advantage of 

changing practice [50].   

The level of complexity 

Perceived difficulty of 

implementation, reflected 

by duration, scope, 

radicalness, disruptiveness, 

centrality, and intricacy and 

number of steps required to 

implement*. 

• Implementing an exercise EBI may require multiple steps 

completed by numerous people, including initial 

screening, completing referral forms and initiating a 

referral to an appropriate service, follow-up with the 

patient to confirm attendance, arranging transportation if 

required and coordinating the exercise EBI within the 

broader suite of treatments that a person may be 

receiving. To optimise implementation, the EBI should be 

simplified where possible.   

 

• The inclusion of a care coordinator to manage the referral 

process and patient flow through programs is an 

implementation strategy that has been employed and can 

address the level of complexity [51]. 

Adaptability 

The degree to which an 

intervention can be adapted, 

tailored, refined, or 

• During implementation, tension exists between 

maintaining the fidelity of an EBI and adapting the EBI 

to improve the fit with the host implementation site [52].   
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reinvented to meet local 

needs*. 
• Beidas and colleagues [51] reported three adaptions were 

made to a breast cancer exercise EBI to address barriers 

that arose during the implementation process. This 

included: 1) working with the staff to individualise the 

exercise program; 2) hiring a new staff member to 

optimise the referral process; and 3) adding a follow-up 

phone call after the initial referral to increase 

participation in the program. 

 

• In exercise EBIs for mental illness [53], the reported 

adaptions included: 1) changing the pacing of the EBI 

and duration of the sessions; 2) expanding the sessions to 

add individualised appointments; 3) adding support from 

peer support workers or mental health counsellors; and 4) 

including pharmacy education to advise on psychotropic-

induced weight gain.   

 

• The components of an exercise EBI that produce 

individual behaviour change and are suggested to be 

maintained (and not adapted) throughout implementation 

(for cancer care) include: 1) setting clear goals; 2) the 

ability to transfer the program from a supervised setting 

to an unsupervised setting; and 3) support to help patients 

self-manage.    

Trialability 

The ability to test the 

intervention on a small scale 

in the organization, and to 

be able to reverse course 

(undo implementation) if 

warranted*. 

• In Australia, university students such as exercise 

physiologists or physiotherapists have been used to trial 

new exercise EBIs within mental health settings [54]. 

This allowed individuals and organisations to work with 

the new practice before making a bigger commitment, 

such as hiring staff or changing operating policies and 

procedures to accommodate the new way of delivering 

services.   

Intervention source 

Perception of key 

stakeholders about whether 

the intervention is externally 

or internally developed*. 

• Matthews and colleagues [55] have proposed an adapted 

framework for experienced-based co-design (i.e., a 

participatory method that creates shared ownership and 

power with the people that will use the product or 

service) in exercise EBIs and mental healthcare to 

improve adherence to exercise EBIs. Facilitated co-

design of an exercise EBI may improve the perception of 

internally developed intervention source.    

Evidence strength and 

quality 

Stakeholders’ perceptions of 

the quality and validity of 

evidence supporting the 

belief that the intervention 

will have desired 

outcomes*. 

• Avery and colleagues [56] reported that General 

Practitioners (GPs) viewed prescribing medication as a 

more appealing and effective option than prescribing 

exercise EBIs for patients with diabetes. This suggests 

that GPs may not value the exercise EBI evidence as 

highly as pharmacological evidence.   
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• Granger and colleagues [57] suggested that a lack of 

evidence in lung cancer and exercise EBI resulted in poor 

buy-in from medical staff and a lack of dedicated 

resources and funding for their services.  

 

• How the evidence is tailored for dissemination may 

influence implementation (i.e., Segar and colleagues [58] 

suggested that the Exercise is Medicine® message, an 

initiative designed to encourage more health practitioners 

to prescribe exercise, is a health-focused message that is 

useful for clinicians but may not translate favourably for 

patients). 

Design and packaging of 

the intervention 

Perceived excellence in how 

the intervention is bundled, 

presented, and assembled*. 

• EX-MED Cancer has been developed through extensive 

research and is an exercise program for people with 

cancer [59]. Investment has been made in designing the 

entire process. For example, the program is packaged 

with a consistent visual style (i.e., fonts, colouring, 

language used in information materials), a central hub has 

been established to coordinate referrals, and uniformed 

training is provided to all healthcare professionals 

delivering the program to ensure consistency in evidence-

based delivery [60]. 

Cost 

Costs of the intervention 

and costs associated with 

implementing the 

intervention, including 

investment, supply, and 

opportunity costs*. 

• Dennett and colleagues [27] reported a range of issues 

associated with a lack of funding that impacted the 

delivery of exercise EBIs in cancer rehabilitation. This 

included a lack of funding for exercise equipment, 

marketing the program, patient access to therapists and 

navigating the patient’s private health insurance policies.   

 

• Stoutenberg et al. [61] provided a detailed breakdown of 

the costs that should be considered as part of 

implementing exercise EBIs (i.e., costs associated with 

staffing, training, and technology requirements). Further, 

they suggested that tracking costs, which may be offset 

by implementing exercise EBI (i.e., changes in healthcare 

utilisation, and medication expenditure), would be helpful 

to demonstrate effectiveness that had practical 

application. 

CFIR = Consolidated Framework for Implementation Research, EBI = Evidence-based 

Intervention, SMI = Serious Mental Illness (typically defined as schizophrenia, bipolar disorder 

and major depressive disorder), * = definitions as supplied by the CFIR companion website 

https://cfirguide.org/constructs/ 
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4.2 CFIR Domain - Characteristics of the inner setting  

The determinant constructs within this domain include [18]: 1) structural characteristics; 2) networks 

and communication; 3) culture; 4) implementation climate (that includes tension for change, 

compatibility, relative priority, organisational incentives and rewards, goals and feedback and 

learning climate); 5) readiness for implementation (that includes leadership engagement, available 

resources, access to knowledge and skills). For example, workplace cultures that are not inclusive of 

exercise are a reported barrier to referral rates and education provided to patients in cancer care [57]. 

Emerging evidence suggests that alignment is needed between organisational culture and individual 

constructs (such as knowledge and beliefs) to enable implementation [62]. As such, if an 

organisational culture is not inclusive of exercise, training staff to improve referrals or their technical 

competencies to prescribe exercise EBI may be ineffective.  Table 2 provides examples of how the 

Characteristics of the inner setting may apply to exercise EBIs.  

 

Table 2: The CFIR domain of Characteristics of the inner setting:  Determinants and descriptive 

examples from the exercise literature  
 

Determinant Constructs 

and definitions from the 

CFIR companion website 

[47] 

Descriptive examples from the exercise literature  

Structural 

characteristics 

The social architecture, 

age, maturity, and size of 

an organization*. 

• Although many structural factors are fixed, organisations 

that view other organisations as similar in size, structure, 

operations, and values are more likely to provide a realistic 

example that can be modelled [63].      

Networks and 

communications 

The nature and quality of 

webs of social networks 

and the nature and quality 

of formal and informal 

communications within an 

organization*. 

• The referral process between oncology providers and 

physical therapists was a noted barrier in Beidas and 

colleagues [51] study in cancer care.   

 

• Lederman and colleagues [54] report that all multi-

disciplinary team members, including nurses, allied health 

and medical staff, need to be involved in promoting exercise 

EBIs.   

 

• Stoutenberg et al. [61] reported that a primary step in 

developing exercise EBIs is a network that consists of 
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“programs, places and professionals” (p. 3) to support 

referrals. 

 

• In cardiac rehabilitation, pre-approved referrals have been 

identified as an effective strategy to address referral barriers 

[64]. 

Culture 

Norms, values, and basic 

assumptions of a given 
organization*. 

• Lederman and colleagues [54] identified “culture and 

empowerment” (p. 4) as an enabling factor that supported 

staff to integrate exercise EBIs into mental healthcare 

services.   

 

• Further, Fibbins and colleagues [65] suggested that staff-

focused exercise programs present a possible mechanism to 

address workplace cultures that impede patient access to 

exercise EBIs. 

Implementation climate 

The absorptive capacity 

for change, shared 

receptivity of involved 

individuals to an 

intervention, and the 

extent to which use of that 

intervention will be 

rewarded, supported, and 

expected within their 

organization*. 

• Chor and colleagues [66] suggested that organisations with 

poor organisational climate are less likely to see value in 

adopting EBIs. Poor climate presents as staff who are 

emotionally exhausted, have poorly defined roles and 

operate in depersonalised environments [66]. Conversely, 

organisations that are viewed as having a good climate may 

present by having leaders who lead by example and 

demonstrate the expected behaviours [67].     

Readiness for 

implementation 

Tangible and immediate 

indicators of 

organizational 

commitment to its decision 

to implement an 

intervention*. 

• Furness and colleagues [68] quoted management as taking 

the opportunity of a “new and expanded” (p. 122) mental 

health facility to add resources to an existing service that 

better addressed the physical health issues of patients by 

hiring an exercise physiologist. Through this process, 

management also prepared existing clinical staff for the new 

exercise EBI by providing online resources that detailed how 

the exercise physiology role may operate in the existing 

service.  

 

• Miller and colleagues [69] described many barriers to 

implementing exercise EBIs in people with heart failure, 

including: 1) insufficient funding or staff to support the 

program; 2) competition - a similar service being offered 

nearby; and 3) a lack of clinical resources.   

 

• Granger et al. [57] reported that a lack of exercise EBI 

services and time were the main barriers to implementation 

in cancer care. This included a lack of dedicated referral 

pathways that could support patients to traverse the health 

system.   
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• Young et al. [70] noted that staff perceptions about: 1) 

impact on workload; 2) available time; and 3) whether 

implementing exercise EBIs was part of their job role as 

barriers to implementation of an intradialytic exercise 

program.   

 

• Demark-Wahnefried and colleagues [71] identified that 

competing demands in clinical encounters made it 

challenging for healthcare staff to adequately discuss 

exercise. A similar finding was observed by Dalzell and 

colleagues [28] (in cancer care), where competing time 

pressures of staff resulted in referral delays to the exercise 

EBI. 

CFIR = Consolidated Framework for Implementation Research, EBI = Evidence-based 

Intervention, * = definitions as supplied by the CFIR companion website 

https://cfirguide.org/constructs/  

 

4.3 CFIR Domain – Characteristics of the outer setting  

The determinant constructs listed within this domain include [18]: 1) cosmopolitanism; 2) external 

policies and incentives; 3) patient needs and resourcing; and 4) peer pressure. In the UK, the National 

Institute for Health and Care Excellence (NICE) provides quality standards that can be included in 

healthcare audits to support the provision of high-quality, evidence-based care. The quality standards 

for Type 2 diabetes include the provision of structured education programs (that include physical 

activity) at diagnosis [72]. External policies and incentives can be leveraged through the 

implementation process to guide implementation of exercise EBI and audit compliance with 

evidence-based care standards. Table 3 provides examples of how the Characteristics of the outer 

setting may apply to exercise EBI. 

 

Table 3: The CFIR domain of Characteristics of the outer setting:  Determinant constructs and 

descriptive examples from the exercise literature 
 

Determinant constructs 

and definitions from the 

CFIR companion website 

[47]  

Descriptive examples from the exercise literature  

Cosmopolitanism • The relationship between the hospital and the community-

based organisation was reported as vital to moving people 
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The degree to which an 

organization is networked 

with other external 

organizations*. 

towards self-managed exercise programs in cancer care 

[25].   

 

• Lederman and colleagues [54] reported that collaborations 

were required in mental healthcare to support strong 

referral pathways. A similar observation was reported by 

Leach and colleagues [73] in cancer care.   

 

• The lack of structured pathways between services (in 

cancer care) was noted as a referral barrier by Demark‐

Wahnefried and colleagues [74]. 

External policies and 

incentives 

A broad construct that 

includes external strategies 

to spread interventions, 

including policy and 

regulations (governmental 

or other central entity), 

external mandates, 

recommendations and 

guidelines, pay-for-

performance, collaboratives, 

and public or benchmark 

reporting*. 

• In Australia, the state of New South Wales has a policy on 

physical health care within mental health services that 

mandate certain activities be undertaken by the mental 

health service [75]. The Mental Health Commission in that 

state has also developed an evidence guide for the physical 

and mental health of people with mental illness [76]. 

Further, Australia is one of the few countries that 

subsidises access to healthcare providers skilled in exercise 

prescription through the tax-payer-funded Medicare 

system. One could argue that these external policy 

directives, resources, and funding opportunities create an 

environment conducive to establishing and integrating 

exercise EBIs in mental health care.  

 

• In the UK, the National Institute for Health and Care 

Excellence (NICE) guidelines [77] provide minimum-level 

standards for the care of people with serious mental illness. 

The recommendation that physical health risk factors 

should be “audited as part of (a) team report” (p. 170) and 

to support compliance with the guidelines, included in 

“board-level” (p. 170) performance indicators, creates a 

regulatory environment that is conducive to introducing 

new EBIs, such as exercise.   

Patient need and 

resourcing 

The extent to which patient 

needs, as well as barriers 

and facilitators to meet 

those needs, are accurately 

known and prioritized by 

the organization*. 

• Furness and colleagues [68] highlighted that an 

organisational change and patient need were the driving 

force behind introducing a new exercise EBI in mental 

healthcare. Sources quoted through the study suggested 

that a health-promoting environment was lacking for 

patients, and existing staff did not have the required skills 

to provide this service. The addition of a new staff member 

offered patients an opportunity to access exercise EBIs, as 

opposed to spending their time in the hospital “lay(ing) 

around” (p. 123).  

 

• Murgitroyd and colleagues [78] described designing an 

exercise EBI to ensure patient need was addressed. This 

included classes available at various locations and times, 
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providing written information at the point of referral and 

follow-up phone calls to engage patients.  

 

• Patient need has been described in cardiac rehabilitation. It 

included having classes at different times, group classes 

that encourage social support, telemetry equipment to 

monitor patients, and hybrid classes that included home 

and clinic-based activities to accommodate travel distance 

[49].   

 

• The experience-based co-design method in Table 1 

(Intervention source) presents a possible strategy to 

develop programs that address patient need.   

Peer pressure 

Mimetic or competitive 

pressure to implement an 

intervention; typically 

because most or other key 

peer or competing 

organizations have already 

implemented or are in a bid 

for a competitive edge*. 

• The competitive environment or demand for a 

service/product may also catalyse organisational change 

[18]. Most entities do not want to lag behind or fail to offer 

the most effective treatment for a given illness or 

condition. 

CFIR = Consolidated Framework for Implementation Research, EBI = evidence-base 

intervention, UK = United Kingdom, * = definitions as supplied by the CFIR companion website 

https://cfirguide.org/constructs/ 
 

4.4 CFIR Domain - Characteristics of the individuals  

The determinant constructs listed within this domain include [18]: 1) individual knowledge and 

beliefs about the intervention; 2) self-efficacy of the individual; 3) individual stages of change; 4) 

individual identification with the organisation; and 5) other personal attributes. Individual 

identification with the organisation is a broad construct that describes how an individual perceives 

the organisation, its alignment with their personal values and commitment to the organisation. For 

example, in some organisations, doctors and nurses may perceive the provision of an exercise EBI as 

within their normal scope of practice, whereas individuals in other organisations may not. While 

many organisations have developed resources and tools to support the provision of EBIs [79], if the 

individual perceives that the task allocation has not occurred in a fair and just manner, they may 
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continue to resist change. Table 4 provides examples of how the Characteristics of the individuals 

may apply to exercise EBI.   

 

Table 4: The CFIR domain of Characteristics of the individual: Determinant constructs and 

descriptive examples from the exercise literature 

 

Determinant constructs 

and definitions from the 

CFIR companion website 

[47] 

Descriptive examples from the exercise literature  

Individual knowledge and 

beliefs about the 

intervention  

Individuals’ attitudes toward 

and value placed on the 

intervention as well as 

familiarity with facts, truths, 

and principles related to the 

intervention*. 

• Santa Mina et al. [25] suggested that the poor uptake of 

exercise EBIs in cancer care includes provider-level 

barriers such as; a lack of exercise prescription skills in 

clinicians and a perception that exercise may cause injury 

and increase fatigue and other symptoms in cancer patients. 

A similar challenge, that is, reduced knowledge about the 

positive benefits of exercise EBI in cancer, was noted by 

Dennett and colleagues [27], Demark‐Wahnefried et al. 

[71, 74] and a more recent study by Santa Mina et al. [80].   

 

• Demark-Wahnefried et al. [71] suggested that oncologists 

have a critical role in engaging people in lifestyle 

interventions because a cancer diagnosis presents a 

“teachable moment” (p. 179) whereby patients may be 

more receptive to behaviour change. This contrasts with 

evidence from cardiac rehabilitation that suggests the 

proximity to diagnosis may be an inappropriate time to 

discuss exercise EBIs – “a lot of people in white coats 

arrived and told me things. And I had no paper to take 

notes” [81, p. 5]   

 

• Granger et al. [57] suggested that engaging the multi-

disciplinary team early in the implementation process (in 

lung cancer) would facilitate improved knowledge and 

practice change. Likewise, Dalzell et al. [28] reported that 

program success (in cancer care) relied on the 

multidisciplinary teams awareness and advocacy for the 

exercise EBI.   

 

• Avery and colleagues [56] reported similar findings in 

diabetes (i.e., GPs lacked knowledge about the type, 

duration and frequency of exercise EBIs) and subsequently 

developed a tailored training program to address this gap.   

 

• The ‘Physical Activity and Exercise Toolkit’ [82] is a 

resource developed and implemented across Canada to 
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address provider knowledge and beliefs to support the 

provision of exercise EBIs in diabetes care.   

 Self-efficacy of the 

individual 

Individual belief in their 

own capabilities to execute 

courses of action to achieve 

implementation goals*. 

• Clark et al. [83] reported that as patients presented with 

multiple co-morbidities, specialists and nurse practitioners 

(providing care for people with osteoporosis) experienced 

“guideline overload” (p. 1957) and lacked self-efficacy 

(and knowledge) to effectively navigate the multiple 

disease-specific exercise guidelines to confidently 

prescribe exercise EBIs.   

• Self-efficacy is an identified barrier to exercise 

engagement and an established correlate of adult physical 

activity levels [84]. As such, addressing self-efficacy is a 

core component of exercise EBIs (both for exercise EBIs 

as an intervention to promote patient behaviour change and 

for healthcare providers to support referrals processes).   

Individual stages of 

change 

Characterization of the 

phase an individual is in, as 

he or she progresses toward 

skilled, enthusiastic, and 

sustained use of the 

intervention*. 

• The American College of Sports Medicine provides 

comprehensive recommendations for delivering exercise 

EBIs as part of the treatment for chronic diseases, 

including individual behavioural techniques. This 

determinant could equally be applied to health 

professionals to determine their readiness to engage with 

the exercise EBI.  

Individual identification 

with the organisation 

A broad construct related to 

how individuals perceive 

the organization, and their 

relationship and degree of 

commitment with that 

organization*. 

• Furness and colleagues [68] highlighted the issue of a 

misalignment between the organisation’s values and that of 

individual staff. The study, which focused on adding an 

exercise physiologist to an existing mental health care 

team, quoted management as saying they had a direction 

for the service that was about “health promotion” (p. 122). 

However, a senior staff member noted, “people are going 

well why are we spending money on that role as opposed 

to more nurses?” (p. 124).    

Other personal attributes 

A broad construct to include 

other personal traits such as 

tolerance of ambiguity, 

intellectual ability, 

motivation, values, 

competence, capacity, and 

learning style*. 

• Other personal attributes is a broad construct that includes 

a range of personal factors known to influence 

implementation, such as motivational levels, learning style, 

and personal values [18]. Young et al. [70] noted that staff 

perceptions about their professional role and identity might 

influence the implementation of exercise EBIs in diabetes 

care; however, this is an area of little research [47].   

CFIR = Consolidated Framework for Implementation Research, EBI = Evidence-base 

Intervention, GPs = General Practitioners, * = definitions as supplied by the CFIR companion 

website https://cfirguide.org/constructs/ 
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4.5 CFIR Domain - The process of implementation  

The determinant constructs listed within this domain include [18]: 1) planning; 2) engaging (that 

includes opinion leaders, formally appointed internal implementation leaders, champions and external 

change agents); 3) executing; and 4) reflecting and evaluating. Planning for implementation generally 

involves identifying the barriers and enablers to implementation and designing and enacting 

implementation strategies to address barriers and leverage enablers. This may also involve some form 

of iteration or evaluation to optimise implementation [21]. The ‘Together in Movement and Exercise’ 

[85] planned for the expansion of a community-based exercise program for people with neurological 

conditions before implementation. The planning process matched specific implementation strategies 

to each identified barrier. This approach to planning offers a sound model for other exercise EBI to 

replicate, as tailoring implementation strategies to specific barriers is an identified need of 

implementation research [86]. Table 5 provides examples of how the Process of Implementation may 

apply to exercise EBI.  

 

Table 5: The CFIR domain of the Process of implementation: Determinant constructs and 

descriptive examples from the exercise literature  
 

Determinant Constructs 

and definitions from the 

CFIR companion website 

[47] 

Descriptive examples from the exercise literature  

Planning 

The degree to which a 

scheme or method of 

behavior and tasks for 

implementing an 

intervention are developed 

in advance, and the quality 

of those schemes or 
methods*. 

• In diabetes care, a plan-do-study-act (PDSA) cycle was 

used to develop a diabetes care program that included 

exercise within an existing health service. Multiple 

iterations of the PDSA cycle were untaken before patients 

were enrolled in the program to ensure barriers to 

successful implementation were addressed [87].  

 

• Finlayson and colleagues [88] used the RE-AIM 

framework to plan and design recommendations for fall 

prevention programs in people with multiple sclerosis. 

They used the framework to develop practical 

considerations that organisations should consider within 

their planning to improve programs' reach, adoption, 

implementation, and maintenance.  
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• Koorts and colleagues [89] have developed a practical 

guide based on the CFIR (and two other frameworks) that 

can be used to plan for implementing exercise EBIs in 

healthcare settings.   

Engaging 

Attracting and involving 

appropriate individuals in 

the implementation and use 
of the intervention through a 

combined strategy of social 

marketing, education, role 

modelling, training, and 

other similar activities*. 

• Four sub-sections describe how individuals can be engaged 

in the implementation process (opinion leader, formally 

appointed internal implementation leader, champion, 

external change agent). 

 

• In cardiac rehabilitation, the cardiologist’s role in setting 

up the initial appointment was viewed as an incentive to 

participate by patients [49]. 

• Kimmel et al. [90] suggested that physicians are the most 

“powerful influencers” (p. 154) in getting people with 

cancer to adopt lifestyle behaviours, including exercise 

EBIs.   

 

• Granger et al. [57] suggested that due to the value patients 

placed on medical practitioners advice, they needed to 

promote exercise EBI (in addition to other health workers). 

Further, the role of the champion in supporting the 

implementation of exercise EBIs has been identified as 

necessary in mental healthcare [54] and cancer care [80].   

 

• Beidas and colleagues [51] reported that the role of the 

champion in exercise oncology was: 1) to encourage buy-

in of the program; 2) to adapt the referral and program 

protocols; and 3) to support other staff through the 

implementation process. Finally, this same study quoted an 

oncology provider as saying, “Selling this idea is going to 

have to be done by some external force and all we can do is 

cooperate and buy-in and go along with it. It will be much 

more efficient I think” (p. 343). This suggests that the 

oncology staff may have welcomed an external driver (i.e., 

external change agent) of the exercise EBI. 

Executing  

Carrying out or 

accomplishing the 

implementation according to 

plan*. 

• Hoekstra and colleagues [91] reported that an 

implementation strategy used to implement an exercise 

EBI in disability care was to support organisations in 

writing project plans and reporting requirements that were 

reviewed during the execution of implementation.   

 

• Other studies identified implementation strategies used to 

enable implementation but did not advise if these were part 

of a broader implementation planning and execution. For 

example, Santa Mina and colleagues [25] reported that 

implementation strategies used to generate support for 

implementing exercise in cancer care included hosting 
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interprofessional workshops and presentations at clinical 

rounds and departmental meetings. Mewes et al. [92] 

reported that many implementation strategies were 

clinically and cost-effective in increasing compliance with 

exercise guidelines in cancer care. 

Reflecting and evaluating  

Quantitative and qualitative 

feedback about the progress 

and quality of 

implementation 

accompanied with regular 

personal and team 

debriefing about progress 

and experience*. 

• Lederman and colleagues [54] identified program 

evaluation as a central strategy that enabled understanding 

of “what works in real-world clinical settings” (p. 4).   

• Gyurcsik and Bittain [93] evaluated the implementation of 

a community-based exercise EBI for people with arthritis 

(PACE®).  The evaluation found that despite provider 

support, the program had poor participation and many 

organisations ceased offering the program. At all sites 

where implementation failed, providers were sent to 

PACE® training by their employer. This suggests a 

possible mismatch between PACE® and patient needs and 

resourcing, as local community members did not take up 

the program.  

• Stoutenberg and colleagues [61] provided an evaluation 

framework that documents the metrics that could 

reasonably be collected in routine healthcare systems to 

evaluate the effectiveness of exercise EBIs.   

CFIR = Consolidated Framework for Implementation Research, EBI = Evidence-based 

intervention, RE-AIM = Reach, Effectiveness, Adoption, Implementation, Maintenance 

framework, PACE® = People with Arthritis Can Exercise, * = definitions as supplied by the CFIR 

companion website https://cfirguide.org/constructs/ 

 

5.  Recommendations 

Recently the research-to-practice gap in non-pharmacological EBIs (such as exercise) has been 

identified as an explicit opportunity to capitalise on research outputs [29]. The justification is that 

non-pharmacological EBIs can be just as effective as their pharmacological equivalents [29]. 

However, as demonstrated through this article, successfully implementing interventions that show 

efficacy is challenging and complex, with multiple determinants acting as potential barriers to the 

implementation process.   

 

The authors suggest there is great scope to augment exercise EBI research with identified priorities 

from implementation science to improve research translation into practice [86, 94, 95, 52]. First, 
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researchers are encouraged to embrace research designs that better address the nuances associated 

with optimising real-world health services [32]. For example, this includes conducting pragmatic 

trials that assess the effectiveness of exercise EBIs whilst simultaneously offering a rich description 

of the determinants that influenced implementation. Pragmatic trials need to be accompanied by 

research that explores how the organisational culture enables the uptake of exercise EBIs (culture), 

specifies whether incentives or policies existed that were leveraged to advance implementation efforts 

(policies and incentives) and articulates how stakeholders have been engaged through the 

implementation process and the outcomes of these efforts (engaging). Improving reporting on 

determinants also aligns with the UK Medical Research Council guidance for evaluating complex 

interventions in healthcare. The guidance recommends that evaluations consider the contextual 

factors that affect implementation or the mechanisms by which the EBI works [96]. 

 

Second, developing knowledge about how exercise EBIs are adapted during the implementation 

process is recommended. Whilst poor reporting of exercise EBI protocols is an identified barrier to 

implementation [97] and standardised reporting guidelines have been developed [98], adaption to 

standardised protocols is likely to occur during implementation. Identifying adaptions made to the 

exercise EBI and evaluating what level of adaption is acceptable [52] without comprising the clinical 

effectiveness of the EBI are needed. Adaptions may include changes to delivery mode, supervision 

levels, frequency, duration or intensity of the intervention, or staff from different roles delivering the 

intervention. A recently published systematic review of obesity interventions that  quantified the 

scale-up penalty (defined as the reduction in effect size that occurs when implementing interventions 

in real-world environments) found that all interventions were adapted before implementation and the 

scaled-up interventions demonstrated less than 75% of the effects than had been previously 

established in efficacy trials [99]. In some cases, the effects were as low as 25% [99].        
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The final recommendation where implementation science could improve the translation of exercise 

EBI is through evaluating those implementation strategies, or combination of strategies, that are most 

effective to enhance the uptake of exercise EBIs. This includes understanding the mechanisms behind 

how and why the implementation strategy works [86] and specifying implementation strategies [95]. 

Particularly useful for exercise EBIs would be testing how different implementation strategies can 

lead to not only initial implementation but to ongoing, sustainable change in routine practice. To 

illustrate, the lack of healthcare provider knowledge about the benefits of exercise is a barrier to 

implementing exercise EBIs. Conversely, healthcare providers were also seen as opinion leaders and 

champions that could positively influence the uptake of exercise EBIs. Applicable to a broad range 

of exercise EBIs would be designing and testing targeted, cost-effective strategies that work across 

multiple settings and are sustained over time [86].   

 

As most healthcare organisations have finite resources, optimising investment by resourcing those 

implementation strategies that are shown to be effective for integrating exercise EBIs in routine 

practice is likely to be appealing. A study by Grace and colleagues [64] explored the effectiveness of 

different implementation strategies designed to increase referrals and uptake of cardiac rehabilitation 

programs. The results demonstrated that uptake significantly improved by using strategies such as 

booking appointments before discharge, implementing automatic referrals and providing patient 

education shortly after discharge, by a two to five-fold effect. Thus, we recommend that 

implementation research in the exercise setting examine the transferability of such strategies.    

 

We suggest that researchers defer to existing taxonomies of implementation strategies that are 

described in sources such as the Expert Recommendations for Implementing Change (ERIC) project 
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(which identified 73 implementation strategies) [37], the Effective Practice and Organisation of Care 

(EPOC) [100] and Behaviour Change Techniques (BCT) as outlined by Michie et al. [101]. Whilst 

the BCT has been recommended [102] to support the identification of components of physical activity 

interventions associated with effectiveness, such as social support, self-monitoring, goal setting and 

feedback, the distinction must be drawn between this and the components of the implementation 

strategy. That is, what are the effective components of implementation strategies, and how do they 

exert their influence to successfully implement exercise EBI? Powell and colleagues [103] also 

provide helpful guidance for selecting and tailoring implementation strategies. In sum, we currently 

have a limited understanding of implementation strategies and integrating exercise EBI in routine 

practice. 

 

5. Conclusion  

By exploring the exercise EBI literature aligned to the CFIR, we aimed to illustrate the breadth of 

determinants that influence implementation. There are limitations to this approach, including that we 

did not conduct a systematic review to identify studies that aligned with the CFIR. However, we 

sought to include a range of EBI literature that best illustrates the 39 determinant constructs. Despite 

these limitations, by highlighting the inherent relationship between the proximal identification of 

determinants and the distal outcome of successful implementation, we offer recommendations that 

leverage current implementation science priorities [86, 52, 94, 95] to help bridge the research-to-

practice gap in exercise EBIs. Implementation science provides an opportunity to expand the research 

agenda, reduce research waste and increase the relevance of exercise EBI research. Without a greater 

emphasis on implementation research, much of the resources spent proving the efficacy of exercise 

EBIs will be wasted as we fail to apply this knowledge in real-world settings.   
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2.3 Concluding statements - Section 1 (chapters 1 and 2) 

Chapter 1 introduced the history and core concepts of implementation science and exercise EBIs, 

mental illness and cancer. In Chapter 2, we conducted a global search, guided by the CFIR, to 

understand how the determinants that influence implementation are described in the exercise EBI 

literature. Despite implementation science now entering its third decade, the results of the literature 

review suggest there is a significant opportunity to apply learnings from implementation science to 

advance exercise EBI uptake and use in practice for treating NCDs. Several recommendations are 

offered, including the need for more pragmatic research that captures the context of implementation 

and the adaption/fidelity nexus and better tracking and reporting of implementation strategies.  

 

Pragmatic research designs include synthesis methods that may better inform implementation 

practice. In the next section of this thesis, two studies are conducted that encourage reflection on the 

extant evidence base in exercise EBIs and mental illness and cancer, with a lens on pragmatic 

application. The studies adopt innovative evidence synthesis methods to demonstrate how these 

methods can improve the use of evidence in practice. This includes methods that can begin to capture 

the adaption/fidelity nexus and context of implementation.    
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3.0 CHAPTER THREE: Health benefits, safety and cost of physical activity 

interventions for mental health conditions: A meta-review to inform translation 

efforts  

 

3.1 Preamble 

The previous section highlighted the potential for implementation science to improve the uptake 

and use of exercise EBIs in healthcare settings by, for example, using innovative evidence synthesis 

approaches that may be better suited to implementation. In Section 2 of this thesis (chapters 3 and 

4) innovative methods are applied to address the first of two sub-aims that comprise the overall 

body of work. The sub-aim explored through this section is:  

• Conduct novel evidence synthesis of exercise EBIs for mental illness and cancer to 

understand how different synthesis methods can support improved implementation in 

practice.  

 

This chapter details a meta-review that explored the effectiveness of exercise EBIs, when applied as 

a treatment for various mental illnesses. The outcomes of interest were identified as outcomes that 

are considered important in real-world healthcare practice (i.e., expected health benefits, 

intervention safety and cost). 

 

This work has been published: 

 

3.2 Published manuscript 

Czosnek L, Lederman O, Cormie P, Zopf E, Stubbs B, Rosenbaum S.  Health benefits, safety and 

cost of physical activity interventions for mental health conditions: A meta-review to inform 

translation efforts.  Mental Health and Physical Activity. 2019 March;16:140-151. 

doi.org/10.1016/j.mhpa.2018.11.001. 

 

The supplementary files accompanying this publication are supplied in the thesis Appendix. 
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Purpose: Exercise is efficacious for people living after a cancer diagnosis. However, implementation of exercise
interventions in real-world settings is challenging. Implementation outcomes are defined as ‘the effects of
deliberate and purposive actions to implement new treatments, practices, and services’. Measuring implementation
outcomes is a practical way of evaluating implementation success. This systematic review explores the
implementation outcomes of exercise interventions evaluated under real-world conditions for cancer care.

Methods: Using PRISMA guidelines, an electronic database search of Medline, PsycInfo, CINAHL, Web of Science,
SportsDiscus, Scopus and Cochrane Central Registry of Controlled Trials was conducted for studies published
between January 2000 and February 2020. The Moving through Cancer registry was hand searched. The
Implementation Outcomes Framework guided data extraction. Inclusion criteria were adult populations with a
cancer diagnosis. Efficacy studies were excluded.

Results: Thirty-seven articles that described 31 unique programs met the inclusion criteria. Implementation
outcomes commonly evaluated were feasibility (unique programs n = 17, 54.8%) and adoption (unique programs
n = 14, 45.2%). Interventions were typically delivered in the community (unique programs n = 17, 58.6%), in groups
(unique programs n = 14, 48.3%) and supervised by a qualified health professional (unique programs n = 14, 48.3%).
Implementation outcomes infrequently evaluated were penetration (unique programs n = 1, 3.2%) and sustainability
(unique programs n = 1, 3.2%).

Conclusions: Exercise studies need to measure and evaluate implementation outcomes under real-world
conditions. Robust measurement and reporting of implementation outcomes can help to identify what strategies
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important so that people living after a cancer diagnosis can derive the benefits of exercise.
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Background
Cancer is a leading cause of disease burden worldwide.
In 2020, 19.2 million new cases of cancer and 9.9 million
cancer-related deaths occurred globally [1]. Cancer rates
are projected to rise steadily in the coming decades, in
part due to population growth, ageing and more people
surviving a cancer diagnosis because of improvements in
early detection and treatment advances [2, 3].
Exercise is important in addressing the sequala of dis-

ease and impacts of a cancer diagnosis, as demonstrated
in the robust efficacy base of systematic reviews, meta-
analyses and meta reviews [4–11]. High quality or ‘level
one evidence’, as gathered through systematic reviews and
meta-analyses, informs the development of clinical prac-
tice guidelines (CPGs). CPGs are evidence-based state-
ments that include recommendations to optimise patient
care [12]. In 2019, the American College of Sports Medi-
cine (ACSM) updated evidence-based advice for cancer
and exercise testing, prescription and delivery in cancer
survivors. The consensus statement provides exercise pre-
scription recommendations for common cancer-related
health outcomes including depression, fatigue and quality
of life [13]. The ACSM is one of many organisations
worldwide that recommend exercise be incorporated
within the routine care for people with cancer [14–17].
The development of CPGs, whilst fundamental to

informing evidence-based care, is unlikely to directly
change clinical practice [18]. To facilitate the implementa-
tion of their consensus statement, ACSM published add-
itional resources describing how implementation can be
fostered [19] and created the Moving through Cancer
registry to connect people with cancer to local exercise
services [20]. This signifies greater attention to translating
research findings into practice and moving beyond dem-
onstrating exercise efficacy for different cancer types.
Most research that establishes the efficacy of health in-

terventions is conducted in tightly controlled research
settings, focusing on internal validity [21, 22]. Efficacy
studies exclude many participants in an attempt to recruit
a homogenous sample. Such research studies are often
well funded and have access to the required resources
needed to deliver the evidence-based intervention, health
program or innovation (hereafter ‘intervention’) with high
fidelity to the described study protocol. Further, research
staff often take part in extensive training sessions to de-
liver the intervention [23, 24]. These conditions rarely re-
flect the conditions under which an intervention is
implemented in healthcare settings. That is, staff may have
limited time to instruct patients during clinical consulta-
tions, inadequate training to prescribe exercise interven-
tions or insufficient physical space to establish an exercise
intervention [25]. It is common for efficacious interven-
tions to fail in practice [26] or have reduced clinical im-
pact when replicated to reach more of the population for

which they are intended [27, 28]. Pragmatic study designs
seek to address these issues through answering the ques-
tion “Does this intervention work under usual condi-
tions?” [29]. That is, they seek to reflect population
diversity in study samples and explore whether it is realis-
tic to implement the intervention. Despite the growth in
cancer studies about exercise in recent years, relatively lit-
tle is known about the outcomes of exercise interventions
when implemented using pragmatic study designs, or the
‘external validity’ of how best to implement and evaluate
exercise interventions in practice [22].
Proctor and colleagues [30] have developed an Imple-

mentation Outcomes Framework to evaluate implemen-
tation success. If implementation is successful, the
proposed theory of change suggests this contributes to
desired clinical or health service outcomes (e.g., a safe,
efficient service that successfully addresses patient symp-
tomology). Evaluating the outcomes of implementation
efforts can also reduce the risk of incorrectly concluding
that an intervention is ineffective, when in fact, poor im-
plementation may be the most significant contributor to
failure [30, 31]. Implementation science frameworks that
evaluate implementation outcomes may therefore be
useful to determine whether failure is due to the interven-
tion or the implementation process [32, 33]. Proctor and
colleagues [30] define eight implementation outcomes for
this purpose: acceptability, adoption, appropriateness, cost,
feasibility, fidelity, penetration and sustainability.
The Implementation Outcomes Framework was used

to inform the outcomes of interest for this review. The
aim of this review was to examine the implementation
outcomes that are evaluated under real-world conditions
when exercise interventions are implemented for the
care of people diagnosed with cancer.
Table 1 provides a description of how the implementa-

tion outcomes were operationalised in this study.

Methods
Protocol and registration
This review was registered in the PROSPERO database
(CRD42019123791) and conducted in accordance with
the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) statement [34].
The search strategy was developed in consultation

with a librarian experienced in systematic reviews. First,
the search strategy of a recent meta-review that sum-
marised the efficacy of exercise and cancer was repli-
cated and augmented with additional search terms for
exercise (e.g., physical activity) [5]. Second, this search
was combined with terms derived from the Implementa-
tion Outcomes Framework (e.g., adoption, acceptability)
[35]. Finally, the reference list of relevant articles and the
Moving through Cancer program registry were also
screened to identify potentially relevant studies [20, 36,
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37]. The Moving through Cancer registry website was se-
lected for screening because it provides a comprehensive
and publicly accessible database that details established
exercise interventions for people diagnosed with cancer
and supports the implementation of the ACSM recom-
mendations. Details of the search strategy are provided
in Supplementary Table 1.
An electronic database search was conducted from

January 2000 to 6 February 2020 (Medline, PsychInfo,
CINAHL, Web of Science, SPORTDiscus, Scopus and
Cochrane Central Register of Controlled Trials). Two re-
viewers (LC, JR) independently completed the title and
abstract screening and full text review. Disagreements

were resolved through discussion until a consensus was
reached. Where agreement was unable to be reached, a
third reviewer was available to inform the final decision
(EZ). Covidence software was used to manage the
screening and data extraction process [38].

Definition of terms
Physical activity is defined as “any bodily movement pro-
duced by skeletal muscles that requires energy expend-
iture” [39]. Exercise is “a subset of physical activity that
is planned, structured, and repetitive and has as a final
or an intermediate objective the improvement or main-
tenance of physical fitness” [39].

Table 1 Operational definition of implementation outcomes applied in review

Implementation
outcome

Proctor et al. definitions of outcomes [29] Operational definition as applied in this review

Acceptability The perception among implementation stakeholders
that a given treatment, service, practice, or
innovation is agreeable, palatable, or satisfactory.

The degree to which the patient or healthcare
workforce find the exercise intervention satisfactory as
measured by the patient or healthcare workforce.

Adoption The intention, initial decision, or action to try or
employ an innovation or evidence-based practice

Any measure that reports on the uptake of exercise
intervention as reported by the healthcare staff (for
example, total number of staff making referrals to
exercise) or organisation; this may include barriers and
enablers.

Appropriateness The perceived fit, relevance, or compatibility of the
innovation or evidence-based practice for a given
practice setting, provider, or consumer; and/or per-
ceived fit of the innovation to address a particular
issue or problem.

Exercise interventions are implemented because there
is a specific, documented rationale that indicates the
intervention is relevant to that patient population,
based on clinical trials effectiveness (for example,
reference to a successful efficacy trial that the current
exercise intervention is based upon).

Cost Cost (incremental or implementation cost)
The cost impact of an implementation effort
according to three components: i) cost of delivering
the intervention, ii) cost of the specific
implementation strategy and iii) the delivery cost
according to the setting

The documented cost of implementing the exercise
intervention in healthcare settings. This includes costs
incurred by healthcare organisations such as human
and physical/practical resources, or costs associated
with use of the intervention.

Feasibility The extent to which a new treatment, or an
innovation, can be successfully used or carried out
within a given agency or setting

Intervention attendance and/or attrition rates for the
program.

Fidelity The degree to which an intervention was
implemented as it was prescribed in the original
protocol or as it was intended by the program
developers

The exercise intervention is delivered as described in
the documented pre-implementation plan or interven-
tion protocol; if adaptations (tailoring) are required,
these are reported either qualitatively or quantitatively.

Penetration The integration of a practice within a service setting
and its subsystems

Patients referred to the intervention reported with
consideration to total eligible patient population (for
example intervention reach data).

Sustainability The extent to which a newly implemented
treatment is maintained or institutionalized within a
service setting’s ongoing, stable operations

Documented evidence that the exercise intervention
has been integrated within normal organisational
operations (for example, reference to polices, hiring
staff, documented care pathways) and the long-term
(> 12 months) health outcomes of the exercise inter-
vention on adverse treatment-related side effects (such
as fatigue, quality of life, physical function and/or symp-
toms of depression).
Whilst Proctor and colleague’s definition of
sustainability does not include a measure of clinical
effect, it is added as a secondary outcome in this
review. This decision was made to confirm that the
exercise intervention continues to deliver the intended
health benefits that it was implemented to address.
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Inclusion and exclusion criteria
The inclusion and exclusion criteria for this review are
summarised in Table 2. All types of physical activity
and/or exercise (for example, aerobic, resistance, yoga,
tai chi, Pilates, high intensity interval training) were in-
cluded in the review. There were no restrictions placed
on moderators of exercise (for example, supervised and
unsupervised, home-based, and community/hospital-
based settings, group and individual classes, face-to-face
and virtual [online/video]). Further, any studies at trans-
lational stages prior to and including efficacy studies
were excluded. As such, studies described as effective-
ness or implementation/dissemination were included.
Definitions for the categorisation of studies is supplied
in Supplementary Table 2.

Data extraction and quality assessment
A data extraction tool was developed with reference to
the published literature [41]. One author (LC) extracted
data on: study type (effectiveness or implementation/dis-
semination study), implementation outcome, the level at
which the implementation outcome was measured (pa-
tient, provider, intervention, organisation or a combin-
ation) and the exercise intervention composition and
setting [19]. The Consensus on Exercise Reporting Tem-
plate (CERT template) provides reporting

recommendations and was used to detail the compos-
ition of exercise interventions [42].
Study quality was assessed using one of two tools. The

Joanna Briggs Institute (JBI) suite of Critical Appraisal
Tools were used to assess quality in quantitative and
qualitative studies (the relevant JBI tool was selected for
each study based upon the study design) [43]. The
Mixed Methods Appraisal Tool was used to critically ap-
praise studies that described a mixed method design
[44]. The outcomes of the quality assessment are pro-
vided in Supplementary Table 3. An independent com-
pliance check of data extraction and quality assessment
was completed by two authors (NR, EZ) for 10% of the
included studies.

Data synthesis and analysis
The Implementation Outcomes Framework guided the
initial data synthesis [30]. Data were extracted, collated
and analysed based upon the eight implementation out-
comes. Quantitative and qualitative results were ex-
tracted and analysed concurrently and integrated to
produce the final synthesis. Descriptive statistics and fre-
quencies (using the total possible number of outcomes
as the denominator) were calculated to synthesise the
study type and the total number of implementation out-
comes explored in the included studies.

Results
Search results
A total of 7123 articles were identified through the data-
base search. After de-duplication, 4563 articles remained
and 11 additional citations were identified through the
manual search of reference lists and the Moving through
Cancer exercise program registry [45–55]. After full text
screening, 37 articles were included in the final review,
which represented 31 unique programs. Descriptive sta-
tistics reported within the manuscript reflect outcomes
for unique programs. Figure 1 presents a flow diagram
for the results. Supplementary Table 4 provides a list of
studies that were excluded after full text review and rea-
sons for exclusion.
Table 3 provides a summary of the characteristics of

the studies that met the inclusion criteria.
A collated summary of the included studies is provided

in Table 4 and highlights the diversity in study design
and composition of exercise interventions. Most inter-
ventions (n = 26, 89.7%) included a combination of aer-
obic, resistance and stretching exercises. Interventions
were most often delivered to people with any cancer
type (n = 16, 55.2%), using a group-based structure (n =
14, 48.3%), supervised by a qualified health professional
(physiotherapist, exercise physiologists) (n = 14, 48.3%)
and based in a community setting (n = 17, 58.6%). Of the
58.6% of programs that were based in the community,

Table 2 Inclusion and exclusion criteria for the systematic
review

Inclusion criteria

• Studies where an exercise intervention was offered alongside cancer
care within the continuum from diagnosis to treatment with curative
intent and through to survivorship

• Studies that included people aged 18 years or older with a
confirmed diagnosis of cancer

• Studies that reported at least one implementation outcome, as per
the operational definition

Exclusion criteria

• Non-human studies

• Studies not published in English

• Efficacy trials (defined according to an established classification) [40]
(refer to supplementary Table 2 for expanded definitions and
categorisations applied in this review)

• Studies involving patients undergoing end-of-life care (for example,
palliative care)

• Studies involving exercise interventions designed to prevent or
reduce the risk of developing cancer

• Intervention studies where exercise interventions were included
within a broader healthy lifestyle program and the independent
effects of exercise could not be extracted

• Studies that did not describe an active intervention

• Studies that describe the methodological development or testing of
an instrument to measure efficacy of an exercise intervention
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27.6% (n = 8) were in specialist exercise clinics and
24.1% (n = 7) were in fitness centres and 6.9% (n = 2)
used a combination of specialist clinics and fitness cen-
tres. Definitions for the settings are supplied in Table 3.
The results for each implementation outcome and

study type are summarised in Table 5. The most com-
mon implementation outcomes assessed were feasibility
(n = 17, 54.8%) and adoption (n = 14, 45.2%) of exercise
interventions. The most common classification was ef-
fectiveness study (n = 15, 48.4%).
The results are expanded upon in Supplementary

Table 5 and below.

Acceptability
Six studies reported on the acceptability of exercise in-
terventions for people with cancer, measured at the
patient-level [53, 67, 70, 73, 76, 77]. Patient satisfaction
(variously defined as enjoying the program, finding the
program useful/valuable) was generally high, with five
studies reporting acceptability levels above 80% [53, 70,
73, 76, 77]. None of the included studies reported on the
acceptability of exercise interventions measured at the
healthcare professional level.

Adoption
Fourteen studies reported on exercise intervention adop-
tion [49, 50, 55, 56, 58, 61, 63, 65, 69, 74–77, 81]. Nine
studies assessed qualitative barriers and enablers to
intervention adoption (refer to supplementary Table 5)
but did not measure adoption [50, 55, 56, 61, 69, 74–76,
81]. Four studies explored uptake by organisations [49,
63, 65, 77] and one study assessed both organisational
uptake and qualitative barriers to adoption [58]. Of the
five studies that measured adoption, two reported the
percentage of organisations across the country who had
adopted exercise oncology programs, with 60% of

hospitals in Belgium adopting programs and 18% of
YMCA’s in America delivering a specific program (i.e.,
Livestrong at the YMCA). The three further studies that
measured organisation adoption rates provided the raw
number of organisations delivering a program, without
reference to total possible delivery organisations (i.e., 40
sites across Australia). None of the identified studies re-
ported on overall program uptake rates by healthcare
providers, such as the total number of professionals
making patient referrals to exercise.

Appropriateness
Thirteen studies reported on the appropriateness of ex-
ercise interventions [45, 48, 51, 53, 56, 57, 62, 67, 68, 74,
76, 79, 80], representing 11 unique programs. Six studies
[45, 51, 56, 57, 62, 74] reported that appropriateness was
established by testing the efficacy of the exercise interven-
tion in the target population (in a previous efficacy trial).
Five studies [48, 67, 68, 79, 80] reported using multiple
data sources (including a literature review, reference to
established models of care and/or review of barriers and
enablers) to establish appropriateness, with only two of
these studies directly engaging with program staff through
the development phase [48, 80]. Two studies stated a
phased approach to implementation (a pilot period com-
pleted prior to full intervention roll-out) was undertaken
to establish appropriateness of the intervention [53, 76].

Cost
Twelve studies reported on costs associated with imple-
mentation [45, 48, 56, 60, 61, 63, 65–67, 72, 74, 75],
representing 11 unique programs. Two studies estimated
the intervention implementation costs in the set-up year
(e.g., purchase of computers and equipment, cleaning,
personnel), stating that it cost $US44,821 and $US46,
213, respectively [45, 67]. One study reported the

Fig. 1 PRISMA Diagram
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Table 4 Summary of characteristics of included studies

Descriptive Data (range)

Sample size range 11–1635

Intervention duration (months) 1–9

Contact frequency (number of exercise sessions) 4–108

Contact time (hours)a 8.75–108

Follow-up (years) NA - 2

Total studies (unique programs)

n %

Study Design

Quasi- experimental 16 (14) 43.2 (45.2)

Descriptive report 8 (6) 21.6 (19.4)

Observational 7 (6) 18.9 (19.4)

Randomised control trial 3 (2) 8.1 (6.5)

Mixed methods 2 (2) 5.4 (6.5)

Qualitative 1 (1) 2.7 (3.2)

Setting

Community

Fitness centre 11 (7) 29.7 (24.1)

Specialist exercise clinic 8 (8) 21.6 (27.6)

Combined specialist exercise clinic and fitness centre 3 (2) 8.1 (6.9)

Sub-total 22 (17) 59.5 (58.6)

Hybrid program

Community + Home 9 (6) 24.3 (20.7)

Hospital + Home 2 (2) 5.4 (6.9)

Combined hospital + home + community 1 (1) 2.7 (3.4)

Hospital + Community 1 (1) 2.7 (3.4)

Sub-total 13 (10) 35.1 (34.5)

Hospital

Not stated outpatient and/or inpatient 1 (1) 2.7 (3.4)

Outpatient 1 (1) 2.7 (3.4)

Inpatient 0 (0) 0.0 (0.0)

Sub-total 2 (2) 5.4 (6.9)

Home-program 0 (0) 0.0 (0.0)

Cancer Type

Any cancer type 19 (16) 51.4 (55.2)

Breast Cancer 11 (8) 29.7 (27.6)

Prostate Cancer 5 (3) 13.5 (10.3)

Not specified 2 (2) 5.4 (6.9)

Intervention Type

Mixed aerobic/resistance/stretching 32 (26) 86.5 (89.7)

Yoga 3 (2) 8.1 (6.9)

Football (soccer) 2 (1) 5.4 (3.4)

Intervention Delivery

Group 20 (14) 54.1 (48.3)

Combination 14 (12) 37.8 (41.4)
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implementation cost to be approximately $350 per par-
ticipant [74]. Four studies reported that philanthropic
donations were used to support the ongoing organisa-
tional costs associated with the exercise intervention [61,
63, 65, 75]. Hybrid models of funding subsided the costs
associated with intervention use, including a mix of fee-
for-service (upfront, set cost per session) and subsidised
costs (total session costs off-set through donations,
sponsorship) [48, 56, 60, 63, 65, 66, 72, 75]. Studies from
the United States and Canada were the only ones to re-
port on costs, where costs were measured as direct
healthcare costs.

Feasibility
Twenty-one studies reported on the feasibility of deliver-
ing interventions, operationalised as either attendance
and/or attrition rates for the exercise interventions [45–
52, 54, 59, 62–67, 70–72, 77, 78], representing 17 unique
programs. The attrition rates ranged from 22 to 56%
across nine studies, with measurement of program dis-
continuation occurring between time ranges of 12 weeks
to 6 months. The mean attrition rate for exercise inter-
vention was 38.4% (n = 7) [46, 47, 50, 52, 59, 63, 64, 67,
77]. The attendance rates ranged from 30 to 83% across
16 studies. The mean attendance rate was calculated as
63.7% (n = 15) [45, 46, 48, 49, 51, 54, 62, 65–67, 70–72,
77, 78].

Fidelity
Six studies reported aspects of fidelity were monitored
with reference to a documented pre-planned protocol
for exercise and cancer [45–48, 54, 65]. Fidelity is typic-
ally measured by comparing the original protocol to
what is delivered according to: 1) adherence to the
protocol, 2) dose or amount of program (e.g., frequency,
duration) delivered (with consideration of the core com-
ponents that establish intervention effectiveness) and 3)
quality of program delivery [82]. One study measured
both adherence and quality of the program and stated
adherence by football coaches to deliver the intervention
as per the documented protocol was approximately 76%,

and program quality was achieved through training staff
[45]. A further five studies reported that the quality of
program delivery was achieved through staff training
and/or achieving certification to deliver their program as
prescribed [46–48, 54, 65]. No studies were identified
that monitored the amount of program delivery with re-
spect to the pre-planned protocol.

Penetration
One study reported on exercise intervention penetration,
which was defined as patients referred to the interven-
tion reported with consideration to total eligible patient
population [67]. This study, which evaluated the imple-
mentation of an exercise intervention for people diag-
nosed with breast cancer, reported that 53% of eligible
patients were referred to the program [67].

Sustainability
One study reported on the sustainability of the exercise
intervention within the organisational setting [64]. The
authors also collected secondary outcome data about
sustainability at the patient level, defined as whether the
exercise sustained (> 12months) the desired health out-
comes for the patient [64]. Sustaining the program as
part of normal organisational operations was attributed
to addressing common challenges people diagnosed with
cancer face in being active. This included providing tai-
lored exercise by trained staff and establishing a not-for-
profit entity to provide these services for free in the
community [64]. The secondary outcome identified that
the exercise intervention was effective in sustaining im-
provements to quality of life for patients [64].

Quality assessment
The quality of included studies explored through this re-
view varied (refer to Supplementary Table 2). Studies
were generally downgraded because they were not suffi-
ciently powered to allow confidence in the inferences
drawn about whole populations, and/or they failed to
document possible differences between groups based on
participants lost to follow-up. Further, many (64.5%, n =

Table 4 Summary of characteristics of included studies (Continued)

Descriptive Data (range)

Not reported 2 (2) 5.4 (6.9)

Individual 1 (1) 2.7 (3.4)

Staff delivering the Intervention

Qualified health professional (physiotherapy) 17 (14) 45.9 (48.3)

Fitness professional 10 (9) 27.0 (31.0)

Varied (qualified health professional + fitness professionals) 6 (4) 16.2 (13.8)

Not reported 4 (2) 10.8 (6.9)

Nurse/Medical professional 0 (0) 0.0 (0.0)
a based on studies that included time
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6) of the studies classified as implementation studies
were descriptive, with no objective measure of the im-
plementation outcomes.

Discussion
This review identifies that exercise interventions are be-
ing implemented for people diagnosed with cancer using
pragmatic study designs, but there is no consensus about
how successful implementation should be defined, mea-
sured, and reported. Measuring implementation out-
comes, using an established framework, can generate
new knowledge in this area by conceptualising and de-
fining what constitutes success [33]. To the best of our
knowledge, this is the first systematic review that has ex-
plored implementation outcomes in exercise and cancer
using the Implementation Outcomes Framework [30].
The included studies represent diverse interventions that
are delivered across different settings and for various
cancer types. For example, interventions involving yoga,
sport, aerobic and resistance exercises were identified.
These interventions were delivered in communities or
hospitals and program eligibility (based on cancer diag-
nosis) varied across patient sub-type to include any can-
cer type through to being limited to a specific cancer
type. Most studies adopted a quasi-experimental design
applied to test effectiveness of the intervention, with de-
scriptive designs more common in studies classified as
implementation. The implementation outcomes that
were most frequently assessed in the eligible studies
were feasibility and adoption. Furthermore, the fidelity
to intervention delivery is infrequently reported and the
true cost of implementation is relatively unknown. Pene-
tration and sustainability were the least frequently
assessed implementation outcomes.
Almost 60% of included studies measured feasibility.

Feasibility may have been measured more often than
other implementation outcomes because of the inter-
dependence with the clinical outcomes of exercise inter-
ventions (e.g., patients must adhere to the intervention
to derive the desired clinical effect) and the ease of col-
lection (e.g., staff can record attendance levels). It was
also one of the few implementation outcomes that was
explored at the patient-level by reporting patient attend-
ance and/or attrition rates, recognising that factors at
levels other than the patient can influence this outcome
(e.g., resources provided by the organisation or expertise
of the healthcare providers). Almost half the studies in
this review were classified as effectiveness studies. Effect-
iveness studies typically focus on patient outcomes [83],
conferring a focus on patient-level outcomes in included
studies. Whilst outside the scope of this review, future
studies should explore the feasibility of exercise inter-
ventions for other stakeholders such as those who as-
sume non-clinical roles [84]. For example, this might

apply to health administrators who fund exercise inter-
ventions and policy makers who establish the strategic
policy environment in cancer care. Feasibility of exercise
programs for program co-ordinators has been explored
in the Canadian setting [84], however more research is
needed. Successful implementation involves multiple
stakeholders and whilst exercise services appear feasible
for patients, it may not be feasible for funders or policy
makers. This would also improve consistency with Proc-
tor’s definition of feasibility which suggests measurement
at provider, organisation or setting level [30].
Some aspects of adoption were evaluated in the in-

cluded studies, including the barriers and enablers that
impact implementation and organisational uptake rates.
Despite this, no studies were identified that measured
overall adoption rates by healthcare providers. Measur-
ing the proportion of healthcare providers that adopt the
intervention could provide better insights into referral
patterns through identifying who is making (and not
making) referrals. Further, only the study by Rogers and
colleagues [74] applied an implementation science
framework to collate the adoption barriers and enablers.
Implementation science frameworks can guide the com-
prehensive compilation of factors that influence imple-
mentation [32]. Subsequent research should build on the
work of Rogers and colleagues to identify and test the ef-
fectiveness (and cost) of different strategies that can miti-
gate common implementation barriers. This may include
the effectiveness of different implementation strategies
that can facilitate systematic, routine referral by healthcare
providers. A recently validated questionnaire completed
by healthcare providers may assist in identifying relevant
strategies specific to cancer and exercise [85].
Including a cost evaluation for these strategies would

address another gap identified through this review. No
studies were identified that measured the cost of imple-
mentation strategies. Providing this information would
enable policymakers to make astute decisions about the
sustainable funding of exercise interventions. Further,
evidence suggests implementation strategies, such as
staff training, can increase the likelihood of successful
implementation [86, 87]. Implementation strategies are
the actions undertaken designed to cause the change
that produces the desired implementation outcome [88].
Conceptually, within implementation research they are
the elements that sit between the intervention and the
outcome and are the focus of empirical testing [89].
Most of the articles categorised as implementation in
this review were descriptive and did not empirically test
implementation strategies. Further, of the 37 included
articles, only three were randomised control trials
(representing 2 unique programs) and were described as
effectiveness trials. Whilst the utility of randomised con-
trol trials for implementation research is contested [90],
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there is a need for implementation studies that use ex-
perimental designs to rigorously test strategies [91].
Another important finding established through this re-

view was that fidelity is infrequently measured, with the
quality of program delivery most frequently applied.
Whilst accurately measuring fidelity is a challenge [82],
it typically considers compliance with the intervention
protocol and adaptions to this protocol (based on the
setting, population). Compliance with the intervention
protocol was difficult to establish. Most studies (n = 25,
80.6%) in this review were tailored which is recom-
mended (at the individual level) to ensure exercise pro-
grams are suitable for participants [13]. What remains
unclear is the extent and type of tailoring of intervention
components and whether this extended to significant
changes to the intervention which could be considered
as ‘adaptions’ to the core elements of the program (con-
sistent with Proctor’s definition). Without this informa-
tion it is difficult to accurately measure the fidelity of
program delivery. More detailed reporting in future
studies about how tailoring alters an intervention is
needed and whether these changes extended to signifi-
cant program adaptions and any impact on fidelity of de-
livery should be specified. For example, the review by
Beidas and colleagues reported three changes to their
program (training staff, adding a program co-ordinator
and implementing a phone call reminder to increase up-
take of the program) [56] which was part of a barrier
and enabler analysis but is not related back to measuring
an implementation outcome such as fidelity.
A major finding of this review relates to the later stages

of implementation. Very few studies evaluated penetration
and sustainability, indicating limited knowledge about
how exercise interventions are continued after initial im-
plementation efforts cease. Evidence suggests that many
interventions are not sustained, or only parts of an inter-
vention are sustained [40]. This can contribute to resource
waste and delivery of ineffective interventions. More re-
search is needed to investigate how interventions are inte-
grated within organisational activities and sustained over
time. This is particularly important given that sustaining
interventions is a dynamic process that requires repeated
and continued attention [92].
This review was guided by the Implementation Out-

comes Framework. Other studies in exercise and cancer
have used similar outcomes frameworks to explore the
translation potential of exercise interventions based in
the community [36], for specific cancer type (breast can-
cer) [93, 94] and to explore sustainability of interven-
tions [95]. Like Jankowski and colleagues [95], our
review confirmed a paucity of research that explores
organisational-level factors that impact on sustainability
of exercise interventions. However, our review does ex-
tend current knowledge beyond identifying adoption

barriers and enablers [93] and organisation uptake rates
[36] by exploring overall adoption rates of healthcare
providers. Additionally, previous research has produced
contrary results regarding reach and study participants
representativeness of the broader population [93, 94].
The one study that measured penetration in this review
found differences (in intervention reach) between those
who were referred and those who were not referred to
the intervention [67], suggesting a possible referral bias.
Furthermore, despite the gaps in measuring and report-
ing implementation outcomes, effectiveness/implemen-
tation study protocols were identified through the
screening process that plan to incorporate these out-
comes [96–98]. This suggests researchers are recognis-
ing the value of measuring successful implementation
using established outcome frameworks [30, 99]. This
type of research will support the translation of research
findings into practice, as proposed by the ACSM and
other international health organisations.
This review is not without limitations. It was challen-

ging to capture all relevant studies because of the incon-
sistencies in terminology. For example, in cancer care
settings exercise may be included within a rehabilitation
program, however we did not include rehabilitation as a
search-term due to its generic nature. Several strategies
were employed to overcome inconsistencies in termin-
ology, including hand-searching the Moving through
Cancer exercise program registry. A second limitation of
this review was associated with delineating between effi-
cacy and effectiveness studies. An existing categorisation
was used to define studies [100], however some studies
that were described by the authors as pragmatic
employed methods synonymous with efficacy studies
and were therefore excluded. Further, there is a lack of
quality assessment tools that are designed specifically for
implementation study designs. This resulted in some of
the standard quality assessment items being not applic-
able to the eligible studies. Third, we excluded studies
where people were specifically receiving end-of-life care,
as distinct from long-term maintenance therapies. Fi-
nally, this review identified relatively few unique exercise
interventions that were exclusive categorised as either
effectiveness or implementation studies. In some cases,
single programs were evaluated at multiple time points
leading to multiple publications on the same program.
As such, caution should be used when drawing conclu-
sions from these findings.
The review results suggest exercise interventions may

be successfully implemented, however relatively little in-
formation is published about how successful implemen-
tation is defined, measured and reported. This review
examined all of Proctor et al. implementation outcomes.
Future work should build on this review by investigating
each implementation outcome in greater detail and
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across all levels of implementation (such as healthcare
provider, organisation, and policy level). Currently, little
data exist to: 1) quantify how many providers are adopt-
ing exercise interventions; 2) identify what portion of
total eligible patient population are being referred to in-
terventions; 3) define the total cost of implementation
(including the cost of implementation strategies); and 4)
understand how to sustain interventions over time.
These outcomes become more valuable as we shift at-
tention to those implementation strategies used in prac-
tice. Augmenting measures with qualitative data about
how these outcomes were achieved is also required. This
is particularly evident with feasibility, where outcomes
varied despite high level of measurement. Further under-
standing how some interventions achieved higher levels
of attendance/reduced attrition is required. The actions
that lead to these outcomes should then be considered
for replication in future implementation efforts. To con-
clude, measuring and evaluating implementation out-
comes in cancer and exercise offers enormous potential
to help conceptualise what is ‘implementation success’.
It paves the way to develop (and subsequently test)
causal relationships between the exercise interventions,
the strategies or tools used during implementation and
the outcome achieved [101]. Only then will researchers
in exercise and cancer begin to unpack the implementa-
tion process and explain ‘how and why’ implementation
was successful.
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4.3 Concluding statements - Section 2 (chapters 3 and 4) 

In Section 2 of this thesis, two novel evidence synthesis methods were applied that are theorised to 

be more valuable for informing implementation practice.  

 

Meta-reviews, like the one conducted in Chapter 3, may support efforts to address the research-to-

practice gap by answering a broader research question and providing a more accessible synthesis of 

the available evidence to support decision-making (1-3). The outcomes investigated through our 

meta-review (health benefits, safety and cost) can also support research uptake from systematic 

reviews (4, 5). As such, summarising these outcomes in one comprehensive review is likely valuable 

for producing evidence necessary for practice.     

 

By contrast, efficacy trials were excluded in the systematic review included in Chapter 4, and we 

summarised implementation outcomes in real-world environments. Systematic reviews often strip out 

context (i.e., by summarising findings from randomised control trials that typically have a greater 

focus on internal validity), rendering them unhelpful for implementation (6, 7). By including study 

designs that are better able to capture context, the practical application of our findings may be 

enhanced. Further, the outcomes of interest for our review were guided by the IOF. Implementation 

outcomes can be applied in research studies as a measure of successful implementation. Synthesising 

these factors can help to identify information needed to facilitate the uptake and use of EBIs (8). 

 

Through both reviews, several gaps (i.e., lack of reporting on safety and cost data in mental illness) 

and opportunities to advance the field (i.e., increase pragmatic evaluations of implementation 

outcomes in cancer care) were identified. Highlighting the gaps in the literature is important to ensure 

that future research builds on existing knowledge and avoids duplication and research waste. 

Highlighting gaps can also inform the development of clinically relevant research evidence (9-11). 

Without a shift in research methods, including evidence synthesis methods, it is unlikely that EBIs 

are being designed for implementation practice. By extension, we also need a greater understanding 

of how to support successful implementation. Notably, while evidence is of foundational importance 

to implementation science (12), the methods employed here should not be considered a silver bullet. 

They are valuable adaptions to elicit information more helpful for implementation practice and 

translational efforts, with implementation research also needed to augment the existing evidence base.   
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In the next section of this thesis, two studies (described across three chapters) are conducted that 

explore the implementation of exercise EBIs in mental health and cancer care settings. The studies 

are implementation research trials that build on the existing evidence base for exercise EBIs by 

focusing on how implementation occurs. The studies also adopt innovative methods that are 

replicated across multiple sites to develop generalisable knowledge that can support future 

implementation efforts.     
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5.0 CHAPTER FIVE: Developing an implementation research logic model: using 

a multiple case study design to establish a worked exemplar 

 

5.1 Preamble 

Section 2 of this thesis addressed the first sub-aim of this thesis by demonstrating how novel 

evidence synthesis methods can support the improved production of research useful for 

implementing exercise EBIs in mental health and cancer care. Section 3 (chapters 5, 6 and 7) 

addresses the second sub-aim of this thesis:  

• Explore how healthcare organisations have successfully implemented exercise EBIs within 

the routine practice for treating mental illness and cancer. 

 

This chapter provides an overview of the methodology that is subsequently applied in chapters 6 

and 7 to understand how exercise EBIs have been successfully implemented in healthcare settings 

for the treatment of mental illness and cancer. We introduce the innovative methods applied to link 

multiple implementation science frameworks that combined, help explain the whole implementation 

process, including determinants, implementation strategies and implementation outcomes. The 

explanation of the implementation process is brought together through the IRLM and by using a 

multiple case study design.  

 

The work presented through Chapter 5 has been published: 

 

5.2 Published manuscript 

Czosnek L, Zopf E, Cormie P, Rosenbaum S, Richard J, Rankin N.   Developing an 

implementation research logic model: using a multiple case study design to establish a worked 

exemplar. Implementation Science Communications. 2022; 3(90). doi.org/10.1186/s43058-022-

00337-8. 

 

The supplementary files accompanying this publication are supplied in the thesis Appendix. 
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Abstract 

Background: Implementation science frameworks explore, interpret, and evaluate different components of the 
implementation process. By using a program logic approach, implementation frameworks with different purposes 
can be combined to detail complex interactions. The Implementation Research Logic Model (IRLM) facilitates the 
development of causal pathways and mechanisms that enable implementation. Critical elements of the IRLM vary 
across different study designs, and its applicability to synthesizing findings across settings is also under-explored. The 
dual purpose of this study is to develop an IRLM from an implementation research study that used case study meth-
odology and to demonstrate the utility of the IRLM to synthesize findings across case sites.

Method: The method used in the exemplar project and the alignment of the IRLM to case study methodology are 
described. Cases were purposely selected using replication logic and represent organizations that have embedded 
exercise in routine care for people with cancer or mental illness. Four data sources were selected: semi-structured 
interviews with purposely selected staff, organizational document review, observations, and a survey using the 
Program Sustainability Assessment Tool (PSAT). Framework analysis was used, and an IRLM was produced at each case 
site. Similar elements within the individual IRLM were identified, extracted, and re-produced to synthesize findings 
across sites and represent the generalized, cross-case findings.

Results: The IRLM was embedded within multiple stages of the study, including data collection, analysis, and report-
ing transparency. Between 33-44 determinants and 36-44 implementation strategies were identified at sites that 
informed individual IRLMs. An example of generalized findings describing “intervention adaptability” demonstrated 
similarities in determinant detail and mechanisms of implementation strategies across sites. However, different strate-
gies were applied to address similar determinants. Dependent and bi-directional relationships operated along the 
causal pathway that influenced implementation outcomes.

Conclusions: Case study methods help address implementation research priorities, including developing causal 
pathways and mechanisms. Embedding the IRLM within the case study approach provided structure and added to 
the transparency and replicability of the study. Identifying the similar elements across sites helped synthesize find-
ings and give a general explanation of the implementation process. Detailing the methods provides an example for 
replication that can build generalizable knowledge in implementation research.
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Contributions to the literature

• Logic models can help understand how and why evi-
dence-based interventions (EBIs) work to produce 
intended outcomes.

• The implementation research logic model (IRLM) pro-
vides a method to understand causal pathways, includ-
ing determinants, implementation strategies, mecha-
nisms, and implementation outcomes.

• We describe an exemplar project using a multiple case 
study design that embeds the IRLM at multiple stages. 
The exemplar explains how the IRLM helped synthe-
size findings across sites by identifying the common 
elements within the causal pathway.

• By detailing the exemplar methods, we offer insights 
into how this approach of using the IRLM is generaliz-
able and can be replicated in other studies.

Background
The practice of implementation aims to get “someone…, 
somewhere… to do something differently” [1]. Typically, 
this involves changing individual behaviors and organi-
zational processes to improve the use of evidence-based 
interventions (EBIs). To understand this change, imple-
mentation science applies different theories, models, 
and frameworks (hereafter “frameworks”) to describe 
and evaluate the factors and steps in the implementa-
tion process [2–5]. Implementation science provides 
much-needed theoretical frameworks and a structured 
approach to process evaluations. One or more frame-
works are often used within a program of work to investi-
gate the different stages and elements of implementation 
[6]. Researchers have acknowledged that the dynamic 
implementation process could benefit from using logic 
models [7]. Logic models offer a systematic approach to 
combining multiple frameworks and to building causal 
pathways that explain the mechanisms behind individual 
and organizational change.

Logic models visually represent how an EBI is 
intended to work [8]. They link the available resources 
with the activities undertaken, the immediate out-
puts of this work, and the intermediate outcomes and 
longer-term impacts [8, 9]. Through this process, causal 
pathways are identified. For implementation research, 
the causal pathway provides the interconnection 
between a chosen EBI, determinants, implementation 
strategies, and implementation outcomes [10]. Testing 

causal mechanisms in the research translation pathway 
will likely dominate the next wave of implementation 
research [11, 12]. Causal mechanisms (or mechanisms 
of change) are the “process or event through which 
an implementation strategy operates to affect desired 
implementation outcomes” [13]. Identifying mecha-
nisms can improve implementation strategies’ selec-
tion, prioritization, and targeting [12, 13]. This provides 
an efficient and evidence-informed approach to 
implementation.

Implementation researchers have proposed several 
methods to develop and examine causal pathways [14, 
15] and mechanisms [16, 17]. This includes formaliz-
ing the inherent relationship between frameworks via 
developing the Implementation Research Logic Model 
(IRLM) [7]. The IRLM is a logic model designed to 
improve the rigor and reproducibility of implementa-
tion research. It specifies the relationship between ele-
ments of implementation (determinant, strategies, and 
outcomes) and the mechanisms of change. To do this, 
it recommends linking implementation frameworks or 
relevant taxonomies (e.g., determinant and evaluation 
frameworks and implementation strategy taxonomy). 
The IRLM authors suggest the tool has multiple uses, 
including planning, executing, and reporting on the 
implementation process and synthesizing implemen-
tation findings across different contexts [7]. During its 
development, the IRLM was tested to confirm its utility 
in planning, executing, and reporting; however, its util-
ity in synthesizing findings across different contexts is 
ongoing. Users of the tool are encouraged to consider 
three principles: (1) comprehensiveness in reporting 
determinants, implementation strategies, and imple-
mentation outcomes; (2) specifying the conceptual 
relationships via diagrammatic tools such as colors 
and arrows; and (3) detailing important elements of 
the study design. Further, the authors also recognize 
that critical elements of IRLM will vary across different 
study designs.

This study describes the development of an IRLM 
from a multiple case study design. Case study meth-
odology can answer “how and why” questions about 
implementation. They enable researchers to develop a 
rich, in-depth understanding of a contemporary phe-
nomenon within its natural context [18–21]. These 
methods can create coherence in the dynamic context 
in which EBIs exist [22, 23]. Case studies are common 
in implementation research [24–30], with multiple case 
study designs suitable for undertaking comparisons 

Keywords: Logic model, Case study methods, Causal pathways, Causal mechanisms
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across contexts [31, 32]. However, they are infre-
quently applied to establish mechanisms [11] or com-
bine implementation elements to synthesize findings 
across contexts (as possible through the IRLM). Hol-
lick and colleagues [33] undertook a comparative case 
study, guided by a determinant framework, to explore 
how context influences successful implementation. The 
authors contrasted determinants across sites where 
implementation was successful versus sites where 
implementation failed. The study did not extend to 
identifying implementation strategies or mechanisms. 
By contrast, van Zelm et  al. [31] undertook a theory-
driven evaluation of successful implementation across 
ten hospitals. They used joint displays to present mech-
anisms of change aligned with evaluation outcomes; 
however, they did not identify the implementation 
strategies within the causal pathway. Our study seeks 
to build on these works and explore the utility of the 
IRLM in synthesizing findings across sites. The dual 
objectives of this paper were to:

• Describe how case study methods can be applied to 
develop an IRLM

• Demonstrate the utility of the IRLM in synthesizing 
implementation findings across case sites.

Method
In this section, we describe the methods used in the 
exemplar case study and the alignment of the IRLM to 
this approach. The exemplar study explored the imple-
mentation of exercise EBIs in the context of the Aus-
tralian healthcare system. The exemplar study aimed to 
investigate the integration of exercise EBIs within routine 
mental illness or cancer care. The evidence base detail-
ing the therapeutic benefits of exercise for non-com-
municable diseases such as cancer and mental illness 
are extensively documented [34–36] but inconsistently 
implemented as part of routine care [37–44].

Additional file 1 provides the Standards for Reporting 
Qualitative Research (SRQR).

Case study approach
We adopted an approach to case studies based on the 
methods described by Yin [18]. This approach is said 
to have post-positivist philosophical leanings, which 
are typically associated with the quantitative paradigm 
[19, 45, 46]. This is evidenced by the structured, deduc-
tive approach to the methods that are described with a 
constant lens on objectivity, validity, and generalization 
[46]. Yin’s approach to case studies aligns with the IRLM 
for several reasons. The IRLM is designed to use estab-
lished implementation frameworks. The two frameworks 

and one taxonomy applied in our exemplar were the 
Consolidated Framework for Implementation Research 
(CFIR) [47], Expert Recommendations for Implement-
ing Change (ERIC) [48], and Proctor et al.’s implementa-
tion outcomes framework [49]. These frameworks guided 
multiple aspects of our study (see Table  1). Commenc-
ing an implementation study with a preconceived plan 
based upon established frameworks is deductive [22]. 
Second, the IRLM has its foundation in logic modeling 
to develop cause and effect relationships [8]. Yin advo-
cates using logic models to analyze case study findings 
[18]. They argue that developing logic models encourages 
researchers to iterate and consider plausible counterfac-
tual explanations before upholding the causal pathway. 
Further, Yin notes that case studies are particularly valu-
able for explaining the transitions and context within the 
cause-and-effect relationship [18]. In our exemplar, the 
transition was the mechanism between the implementa-
tion strategy and implementation outcome. Finally, the 
proposed function of IRLM to synthesize findings across 
sites aligns with the exemplar study that used a multiple 
case approach. Multiple case studies aim to develop gen-
eralizable knowledge [18, 50].

Case study selection and boundaries
A unique feature of Yin’s approach to multiple case stud-
ies is using replication logic to select cases [18]. Cases 
are chosen to demonstrate similarities (literal replica-
tion) or differences for anticipated reasons (theoretical 
replication) [18]. In the exemplar study, the cases were 
purposely selected using literal replication and displayed 
several common characteristics. First, all cases had deliv-
ered exercise EBIs within normal operations for at least 
12 months. Second, each case site delivered exercise EBIs 
as part of routine care for a non-communicable disease 
(cancer or mental illness diagnosis). Finally, each site 
delivered the exercise EBI within the existing governance 
structures of the Australian healthcare system. That is, 
the organizations used established funding and service 
delivery models of the Australian healthcare system.

Using replication logic, we posited that sites would 
exhibit some similarities in the implementation pro-
cess across contexts (literal replication). However, based 
on existing implementation literature [32, 51–53], we 
expected sites to adapt the EBIs through the implemen-
tation process. The determinant analysis should explain 
these adaptions, which is informed by the CFIR (theo-
retical replication). Finally, in case study methods, clearly 
defining the boundaries of each case and the units of 
analysis, such as individual, the organization or inter-
vention, helps focus the research. We considered each 
healthcare organization as a separate case. Within that, 
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organizational-level analysis [18, 54] and operationalizing 
the implementation outcomes focused inquiry (Table 1).

Data collection
During the study conceptualization for the exemplar, we 
mapped the data sources to the different elements of the 
IRLM (Fig. 1). Four primary data sources informed data 
collection: (1) semi-structured interviews with staff; (2) 
document review (such as meeting minutes, strategic 
plans, and consultant reports); (3) naturalistic observa-
tions; and (4) a validated survey (Program Sustainability 
Assessment Tool (PSAT)). A case study database was 
developed using Microsoft Excel to manage and organize 
data collection [18, 54].

Semi‑structured interviews
An interview guide was developed, informed by the 
CFIR interview guide tool [55]. Questions were selected 
across the five domains of the CFIR, which aligned with 
the delineation of determinant domains in the IRLM. 
Purposeful selection was used to identify staff for the 
interviews [56]. Adequate sample size in qualitative stud-
ies, particularly regarding the number of interviews, is 
often determined when data saturation is reached [57, 
58]. Unfortunately, there is little consensus on the defi-
nition of saturation [59], how to interpret when it has 
occurred [57], or whether it is possible to pre-determine 

in qualitative studies [60]. The number of participants 
in this study was determined based on the staff’s dif-
ferential experience with the exercise EBI and their role 
in the organization. This approach sought to obtain a 
rounded view of how the EBI operated at each site [23, 
61]. Focusing on staff experiences also aligned with the 
organizational lens that bounded the study. Typical roles 
identified for the semi-structured interviews included the 
health professional delivering the EBI, the program man-
ager responsible for the EBI, an organizational execu-
tive, referral sources, and other health professionals (e.g., 
nurses, allied health). Between five and ten interviews 
were conducted at each site. Interview times ranged from 
16 to 72 min, most lasting around 40 min per participant.

Document review
A checklist informed by case study literature was devel-
oped outlining the typical documents the research team 
was seeking [18]. The types of documents sought to 
review included job descriptions, strategic plans/plan-
ning documents, operating procedures and organiza-
tional policies, communications (e.g., website, media 
releases, email, meeting minutes), annual reports, admin-
istrative databases/files, evaluation reports, third party 
consultant reports, and routinely collected numerical 
data that measured implementation outcomes [27]. As 
each document was identified, it was numbered, dated, 

Fig. 1 Conceptual frame for the study
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and recorded in the case study database with a short 
description of the content related to the research aims 
and the corresponding IRLM construct. Between 24 and 
33 documents were accessed at each site. A total of 116 
documents were reviewed across the case sites.

Naturalistic observations
The onsite observations occurred over 1  week, wherein 
typical organizational operations were viewed. The 
research team interacted with staff, asked questions, and 
sought clarification of what was being observed; however, 
they did not disrupt the usual work routines. Observa-
tions allowed us to understand how the exercise EBI 
operated and contrast that with documented processes 
and procedures. They also provided the opportunity to 
observe non-verbal cues and interactions between staff. 
While onsite, case notes were recorded directly into the 
case study database [62, 63]. Between 15 and 40 h were 
spent on observations per site. A total of 95 h was spent 
across sites on direct observations.

Program sustainability assessment tool (survey)
The PSAT is a planning and evaluation tool that assesses 
the sustainability of an intervention across eight domains 
[64–66]: (1) environmental support, (2) funding sta-
bility, (3) partnerships, (4) organizational capacity, (5) 
program evaluation, (6) program adaption, (7) communi-
cation, and (8) strategic planning [64, 65]. The PSAT was 
administered to a subset of at least three participants per 
site who completed the semi-structured interview. The 
results were then pooled to provide an organization-wide 
view of EBI sustainability. Three participants per case site 
are consistent with previous studies that have used the 
tool [67, 68] and recommendations for appropriate use 
[65, 69].

We included a validated measure of sustainability, rec-
ognizing calls to improve understanding of this aspect 
of implementation [70–72]. Noting the limited number 
of measurement tools for evaluating sustainability [73], 
the PSAT’s characteristics displayed the best alignment 
with the study aims. To determine “best alignment,” we 
deferred to a study by Lennox and colleagues that helps 
researchers select suitable measurement tools based on 
the conceptualization of sustainability in the study [71]. 
The PSAT provides a multi-level view of sustainability. 
It is a measurement tool that can be triangulated with 
other implementation frameworks, such as the CFIR 
[74], to interrogate better and understand the later stages 
of implementation. Further, the tool provides a contem-
porary account of an EBIs capacity for sustainability [75]. 
This is consistent with case study methods, which explore 
complex, contemporary, real-life phenomena.

The voluminous data collection that is possible through 
case studies, and is often viewed as a challenge of the 
method [19], was advantageous to developing the IRLM 
in the exemplar and identifying the causal pathways. First, 
it aided three types of triangulation through the study 
(method, theory, and data source triangulation) [76]. 
Method triangulation involved collecting evidence via 
four methods: interview, observations, document review, 
and survey. Theoretical triangulation involved applying 
two frameworks and one taxonomy to understand and 
interpret the findings. Data source triangulation involved 
selecting participants with different roles within the 
organization to gain multiple perspectives about the phe-
nomena being studied. Second, data collection facilitated 
depth and nuance in detailing determinants and imple-
mentation strategies. For the determinant analysis, this 
illuminated the subtleties within context and improved 
confidence and accuracy for prioritizing determinants. 
As case studies are essentially “naturalistic” studies, they 
provide insight into strategies that are implementable in 
pragmatic settings. Finally, the design’s flexibility ena-
bled the integration of a survey and routinely collected 
numerical data as evaluation measures for implementa-
tion outcomes. This allowed us to contrast “numbers” 
against participants’ subjective experience of implemen-
tation [77].

Data analysis
Descriptive statistics were calculated for the PSAT and 
combined with the three other data sources wherein 
framework analysis [78, 79] was used to analyze the data. 
Framework analysis includes five main phases: famil-
iarization, identifying a thematic framework, indexing, 
charting, and mapping and interpretation [78]. Familiari-
zation occurred concurrently with data collection, and 
the thematic frame was aligned to the two frameworks 
and one taxonomy we applied to the IRLM. To index and 
chart the data, the raw data was uploaded into NVivo 
12 [80]. Codes were established to guide indexing that 
aligned with the thematic frame. That is, determinants 
within the CFIR [47], implementation strategies listed 
in ERIC [48], and the implementation outcomes [49] 
of acceptability, fidelity, penetration, and sustainability 
were used as codes in NVivo 12. This process produced 
a framework matrix that summarized the information 
housed under each code at each case site.

The final step of framework analysis involves mapping 
and interpreting the data. We used the IRLM to map and 
interpret the data in the exemplar. First, we identified the 
core elements of the implemented exercise EBI. Next, we 
applied the CFIR valance and strength coding to prior-
itize the contextual determinants. Then, we identified the 
implementation strategies used to address the contextual 
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determinants. Finally, we provided a rationale (a causal 
mechanism) for how these strategies worked to address 
barriers and contribute to specific implementation out-
comes. The systematic approach advocated by the IRLM 
provided a transparent representation of the causal path-
way underpinning the implementation of the exercise 
EBIs. This process was followed at each case site to pro-
duce an IRLM for each organization. To compare, con-
trast, and synthesize findings across sites, we identified 
the similarities and differences in the individual IRLMs 
and then developed an IRLM that explained a general-
ized process for implementation. Through the develop-
ment of the causal pathway and mechanisms, we deferred 
to existing literature seeking to establish these relation-
ships [81–83]. Aligned with case study methods, this 
facilitated an iterative process of constant comparison 
and challenging the proposed causal relationships. Smith 
and colleagues advise that the IRLM “might be viewed 
as a somewhat simplified format,” and users are encour-
aged to “iterate on the design of the IRLM to increase 
its utility” [7]. Thus, we re-designed the IRLM within a 
traditional logic model structure to help make sense 
of the data collected through the case studies. Figure  1 
depicts the conceptual frame for the study and provides 
a graphical representation of how the IRLM pathway was 
produced.

Results
The results are presented with reference to the three 
principles of the IRLM: comprehensiveness, indicating 
the key conceptual relationship and specifying critical 
study design. The case study method allowed for com-
prehensiveness through the data collection and analy-
sis described above. The mean number of data sources 
informing the analysis and development of the causal 
pathway at each case site was 63.75 (interviews (M = 7), 
observational hours (M=23.75), PSAT (M=4), and doc-
ument review (M = 29). This resulted in more than 30 
determinants and a similar number of implementation 
strategies identified at each site (determinant range per 
site = 33–44; implementation strategy range per site = 
36–44). Developing a framework matrix meant that each 
determinant (prioritized and other), implementation 
strategy, and implementation outcome were captured. 
The matrix provided a direct link to the data sources that 
informed the content within each construct. An example 
from each construct was collated alongside the summary 
to evidence the findings.

The key conceptual relationship was articulated in a 
traditional linear process by aligning determinant → 
implementation strategy → mechanism → implemen-
tation outcome, as per the IRLM. To synthesize findings 
across sites, we compared and contrasted the results 

within each of the individual IRLM and extracted simi-
lar elements to develop a generalized IRLM that rep-
resents cross-case findings. By redeveloping the IRLM 
within a traditional logic model structure, we added 
visual representations of the bi-directional and depend-
ent relationships, illuminating the dynamism within 
the implementation process. To illustrate, intervention 
adaptability was a prioritized determinant and ena-
bler across sites. Healthcare providers recognized that 
adapting and tailoring exercise EBIs increased “fit” with 
consumer needs. This also extended to adapting how 
healthcare providers referred consumers to exercise 
so that it was easy in the context of their other work 
priorities. Successful adaption was contingent upon a 
qualified workforce with the required skills and com-
petencies to enact change. Different implementation 
strategies were used to make adaptions across sites, 
such as promoting adaptability and using data experts. 
However, despite the different strategies, successful 
adaptation created positive bi-directional relationships. 
That is, healthcare providers’ confidence and trust in 
the EBI grew as consumer engagement increased and 
clinical improvements were observed. This triggered 
greater engagement with the EBI (e.g., acceptability 
→ penetration → sustainability), albeit the degree of 
engagement differed across sites. Figure  2 illustrates 
this relationship within the IRLM and provides a con-
trasting relationship by highlighting how a prioritized 
barrier across sites (available resources) was addressed.

The final principle is to specify critical study design, 
wherein we have described how case study methodology 
was used to develop the IRLM exemplar. Our intention 
was to produce an explanatory causal pathway for the 
implementation process. The implementation outcomes 
of acceptability and fidelity were measured at the level 
of the provider, and penetration and sustainability were 
measured at the organizational level [49]. Service level 
and clinical level outcomes were not identified for a pri-
ori measurement throughout the study. We did identify 
evidence of clinical outcomes that supported our over-
all findings via the document review. Historical evalu-
ations on the service indicated patients increased their 
exercise level or demonstrated a change in symptomol-
ogy/function. The implementation strategies specified 
in the study were those chosen by the organizations. We 
did not attempt to augment routine practice or change 
implementation outcomes by introducing new strate-
gies. The barriers across sites were represented with a (B) 
symbol and enablers with an (E) symbol in the IRLM. In 
the individual IRLM, consistent determinants and strate-
gies were highlighted (via bolding) to support extraction. 
Finally, within the generalized IRLM, the implementation 
strategies are grouped according to the ERIC taxonomy 
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category. This accounts for the different strategies applied 
to achieve similar outcomes across case studies.

Discussion
This study provides a comprehensive overview that 
uses case study methodology to develop an IRLM in an 
implementation research project. Using an exemplar that 
examines implementation in different healthcare settings, 
we illustrate how the IRLM (that documents the causal 
pathways and mechanisms) was developed and enabled 
the synthesis of findings across sites.

Case study methodologies are fraught with inconsist-
encies in terminology and approach. We adopted the 
method described by Yin. Its guiding paradigm, which 
is rooted in objectivity, means it can be viewed as less 
flexible than other approaches [46, 84]. We found the 
approach offered sufficient flexibility within the frame of 
a defined process. We argue that the defined process adds 
to the rigor and reproducibility of the study, which is 
consistent with the principles of implementation science. 
That is, accessing multiple sources of evidence, apply-
ing replication logic to select cases, maintaining a case 
study database, and developing logic models to establish 
causal pathways, demonstrates the reliability and validity 
of the study. The method was flexible enough to embed 
the IRLM within multiple phases of the study design, 
including conceptualization, philosophical alignment, 

and analysis. Paparini and colleagues [85] are developing 
guidance that recognizes the challenges and unmet value 
of case study methods for implementation research. This 
work, supported by the UK Medical Research Council, 
aims to enhance the conceptualization, application, anal-
ysis, and reporting of case studies. This should encour-
age and support researchers to use case study methods in 
implementation research with increased confidence.

The IRLM produced a relatively linear depiction 
of the relationship between context, strategies, and 
outcomes in our exemplar. However, as noted by the 
authors of the IRLM, the implementation process is 
rarely linear. If the tool is applied too rigidly, it may 
inadvertently depict an overly simplistic view of a 
complex process. To address this, we redeveloped the 
IRLM within a traditional logic model structure, add-
ing visual representations of the dependent and bidi-
rectional relationships evident within the general 
IRLM pathway [86]. Further, developing a general 
IRLM of cross-case findings that synthesized results 
involved a more inductive approach to identifying and 
extracting similar elements. It required the research 
team to consider broader patterns in the data before 
offering a prospective account of the implementation 
process. This was in contrast to the earlier analysis 
phases that directly mapped determinants and strate-
gies to the CFIR and ERIC taxonomy. We argue that 

Fig. 2 Example of intervention adaptability (E) contrasted with available resources (B) within a synthesised IRLM across case sites
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extracting similar elements is analogous to approaches 
that have variously been described as portable ele-
ments [87], common elements [88], or generalization 
by mechanism [89]. While defined and approached 
slightly differently, these approaches aim to identify 
elements frequently shared across effective EBIs and 
thus can form the basis of future EBIs to increase their 
utility, efficiency, and effectiveness [88]. We identified 
similarities related to determinant detail and mecha-
nism of different implementation strategies across 
sites. This finding supports the view that many imple-
mentation strategies could be suitable, and selecting 
the “right mix” is challenging [16]. Identifying com-
mon mechanisms, such as increased motivation, skill 
acquisition, or optimizing workflow, enabled elucida-
tion of the important functions of strategies. This can 
help inform the selection of appropriate strategies in 
future implementation efforts.

Finally, by developing individual IRLMs and then 
re-producing a general IRLM, we synthesized findings 
across sites and offered generalized findings. The abil-
ity to generalize from case studies is debated [89, 90], 
with some considering the concept a fallacy [91]. That 
is, the purpose of qualitative research is to develop a 
richness through data that is situated within a unique 
context. Trying to extrapolate from findings is at odds 
with exploring unique context. We suggest the method 
described herein and the application of IRLM could be 
best applied to a form of generalization called ‘trans-
ferability’ [91, 92]. This suggests that findings from 
one study can be transferred to another setting or 
population group. In this approach, the new site takes 
the information supplied and determines those aspects 
that would fit with their unique environment. We argue 
that elucidating the implementation process across 
multiple sites improves the confidence with which cer-
tain “elements” could be applied to future implemen-
tation efforts. For example, our approach may also be 
helpful for multi-site implementation studies that use 
methods other than case studies. Developing a general 
IRLM through study conceptualization could identify 
consistencies in baseline implementation status across 
sites. Multi-site implementation projects may seek to 
introduce and empirically test implementation strate-
gies, such as via a cluster randomized controlled trial 
[93]. Within this study design, baseline comparison 
between control and intervention sites might extend 
to a comparison of organizational type, location and 
size, and individual characteristics, but not the chosen 
implementation strategies [94]. Applying the approach 
described within our study could enhance our under-
standing of how to support effective implementation.

Limitations
After the research team conceived this study, the 
authors of the PSAT validated another tool for use in 
clinical settings (Clinical Sustainability Assessment 
Tool (CSAT)) [95]. This tool appears to align bet-
ter with our study design due to its explicit focus on 
maintaining structured clinical care practices. The use 
of multiple data sources and consistency in some ele-
ments across the PSAT and CSAT should minimize 
the limitations in using the PSAT survey tool. At most 
case sites, limited staff were involved in developing 
and implementing exercise EBI. Participants who self-
selected for interviews may be more invested in assur-
ing positive outcomes for the exercise EBI. Inviting 
participants from various roles was intended to reduce 
selection bias. Finally, we recognize recent correspond-
ence suggesting the IRLM misses a critical step in the 
causal pathway. That is the mechanism between deter-
minant and selection of an appropriate implementation 
strategy [96]. Similarly, Lewis and colleagues note that 
additional elements, including pre-conditions, modera-
tors, and mediators (distal and proximal), exist within 
the causal pathway [13]. Through the iterative process 
of developing the IRLM, decisions were made about the 
determinant → implementation strategy relationship; 
however, this is not captured in the IRLM. Secondary 
analysis of the case study data would allow elucida-
tion of these relationships, as this information can be 
extracted through the case study database. This was 
outside the scope of the exemplar study.

Conclusion
Developing an IRLM via case study methods proved 
useful in identifying causal pathways and mecha-
nisms. The IRLM can complement and enhance the 
study design by providing a consistent and structured 
approach. In detailing our approach, we offer an exam-
ple of how multiple case study designs that embed the 
IRLM can aid the synthesis of findings across sites. It 
also provides a method that can be replicated in future 
studies. Such transparency adds to the quality, reliabil-
ity, and validity of implementation research.
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6.0 CHAPTER SIX: Implementation of physical activity interventions in a community-

based youth mental healthcare service: A case study of context, strategies, and outcomes 

 

6.1 Preamble  

Chapter 5 provided a detailed rationale and methodology for how an implementation science 

approach can be applied to understand the implementation process for exercise EBIs in mental illness 

and cancer. This chapter provides the findings of the first case study, which explored how exercise 

EBIs are successfully implemented in a mental healthcare organisation, specifically in a community-

based youth mental healthcare service. 

 

Impacts of the COVID-19 pandemic on this study 

At this point it is important to document the impacts of the COVID-19 pandemic on this thesis. This 

study was planned as a multiple case study involving three mental healthcare sites and three cancer 

care sites (refer to Chapter 7). Suitable sites that were identified for this study were located in two 

different states in Australia (New South Wales and Victoria). Data collection was planned to occur 

in a staged approach across sites and commenced in November 2019. I completed data collection at 

two cancer sites prior to the COVID-19 pandemic.   

 

In Australia, many mandates were introduced to stop the spread of COVID-19. This included stay-

at-home orders, closures and restricted access to entertainment venues, schools and workplaces and 

closures to the state borders to restrict travel. The border closure between Victoria and New South 

Wales meant I was unable to travel to two of the proposed study sites. Healthcare organisations also 

implemented policies to restrict non-essential access to their sites and face-to-face exercise services 

were paused. As such, my supervisory team and I modified the approach to this study. This chapter 

now describes a single case study conducted at a mental healthcare site.  

 

This work has been published:  
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Abstract

Aims: Physical activity interventions are recommended for community-based youth

mental health services to prevent physical health disparities. Implementation is chal-

lenging, and studies focusing on the methods to achieve change are needed. This

study aims to identify the context, implementation strategies, and implementation

outcomes that illustrate how physical activity interventions were implemented within

an early intervention service in Australia.

Methods: A theoretically informed case study was undertaken. Data from a

community-based youth mental health service that delivers an early psychosis pro-

gramme were collected between July and November 2020. Three data sources were

accessed (1) interviews with service managers, mental health clinicians and exercise

physiologists; (2) document review of organizational policies and procedures; and

(3) survey using the Program Sustainability Assessment Tool. The implementation

outcomes investigated were acceptability, fidelity, penetration, and sustainability.

Framework analysis was used, and a logic model developed guided by an established

template, to interpret findings.

Results: Forty-three contextual factors and 43 implementation strategies were iden-

tified. The data suggests that creating a new clinical team and auditing and feedback
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are critical for implementation. High levels of acceptability and sustainability were

described, while fidelity of implementation was difficult to establish, and penetration

was low.

Conclusions: The relationship between constructs suggests several mechanisms

underpinned implementation. These include changing professional beliefs, establish-

ing new organizational norms, augmenting existing work processes, and aligning phys-

ical activity with priorities of the mental healthcare system and existing work tasks.

This case study provides direction for future health service planning of physical activ-

ity interventions in community-based youth mental health service.

K E YWORD S

evaluation, implementation outcome, implementation strategy, physical activity, youth mental
health

1 | INTRODUCTION

Physical activity (PA) is beneficial for youth experiencing first episode

psychosis (Firth et al., 2016; Firth et al., 2018; Parker et al., 2021).

Physical activity, as a component of screening and lifestyle interven-

tions, can help address the aetiology of poor physical health that is

often detected early in the course of mental ill health (Carney

et al., 2016; Correll et al., 2017). Poor physical health, including over-

weight and obesity, hypertension, insulin resistance and metabolic

syndrome, contribute to higher rates of non-communicable disease

and reduced life expectancy in people with serious mental illness

(Firth et al., 2019). As such, preventative actions including screening

and lifestyle interventions, are recommended through early interven-

tion services (Shiers & Curtis, 2014).

Despite evidence suggesting these interventions are acceptable

(Firth et al., 2016), feasible (Firth et al., 2018) and implementable in

real-world settings (Smith et al., 2020a), an implementation gap exists.

Wide-spread uptake and support for service users to engage with

physical activity, is low. The implementation gap, that is ‘interventions
are not implemented with sufficient fidelity and consistency to pro-

duce optimal benefits’ (Brownson et al., 2017) is a recognized problem

in healthcare. Implementation research is a potential response to

reduce or close this gap (Czosnek et al., 2020).

Implementation research investigates the methods needed to

accelerate the uptake and use of evidence-based interventions

(EBIs; such as PA) in routine healthcare practice (Bauer &

Kirchner, 2019; Eccles & Mittman, 2006). Critical to implementa-

tion research is (1) the clinical or public health problem and the

determinants that inhibit or enable implementation of EBIs; (2) iden-

tifying implementation strategies to help uptake (e.g., training,

reminding clinicians) (Kirchner et al., 2020); (3) measuring imple-

mentation outcomes that result from the process of implementa-

tion (e.g., fidelity of implementation) (Proctor et al., 2011); and

(4) the context surrounding this relationship (Damschroder, 2020).

Context typically captures the unique circumstances that influence

implementation efforts at a given site (Damschroder et al., 2009;

Nilsen & Bernhardsson, 2019). Establishing the relationship

between context, strategies and outcomes is important because

when this relationship is successful, implementation of EBIs is opti-

mized and people receive best practice care (Proctor et al., 2011). A

set of definitions of implementation research terms is provided in

Supplementary file 1.

Previous research illuminates the contextual factors influencing

implementation of lifestyle interventions (e.g., time, location, transpor-

tation, and attitudes of staff; Deenik et al., 2019; Mucheru

et al., 2020). However few studies investigate what implementation

strategies are used and the outcomes of these efforts (e.g., does train-

ing stakeholders improve acceptability of PA interventions? Deenik

et al., 2020). Modelling and simulating desirable behaviours is an

implementation strategy previously adopted in a community-based

youth mental health service (e.g., engaging staff in physical healthcare;

Rosenbaum et al., 2020). Whilst other strategies are generally sug-

gested, they have not been identified through empirical studies

(e.g., creating academic partnerships, identifying and preparing cham-

pions, and involving patients, consumers and family members;

Lederman et al., 2017). Separately, outcomes of EBIs have been evalu-

ated, but the same has not occurred for outcomes of implementation

(Lederman et al., 2020). To the best of our knowledge, studies have

not drawn together the context, strategies, and implementation out-

comes to offer a comprehensive and transparent account of the

change process involved in implementing PA interventions. This

includes detailing the mechanisms that describe how the implementa-

tion strategy supported behaviour changes and contributed to suc-

cessful implementation.

This study aims to address these gaps and answer the following

research questions:

1. What context, strategies and outcomes contribute to the imple-

mentation of PA interventions within an early psychosis pro-

gramme (EPP) in a community-based youth mental health service?

2. How can the learnings from a case study help to define what is

implementation success?
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2 | METHOD

2.1 | Study design

A case study approach was used to gain an in-depth understanding of

the implementation process (Yin, 2018). Data from the following

sources were collected in parallel: (1) Qualitative semi-structured

interviews (with organizational executives, service managers, social

workers, psychologists, nurses, accredited exercise physiologists

[AEPs]); (2) Document review of organizational policies and proce-

dures; (3) Quantitative survey using the Program Sustainability

Assessment Tool (PSAT; Luke et al., 2014).

Three frameworks guided data collection and analysis. The Con-

solidated Framework for Implementation Research (CFIR;

Damschroder et al., 2009) is a determinant framework that consists of

39 constructs organized into five domains that illustrate and prioritize

contextual factors. The Expert Recommendations for Implementation

Change (ERIC; Powell et al., 2015) is a taxonomy of 73 implementation

strategies grouped within nine categories. The Implementation Out-

comes Framework (Proctor et al., 2011) is an evaluation framework

(Nilsen, 2015) used to measure eight implementation outcomes, four

of which are used in this study (acceptability, fidelity, penetration, and

sustainability). These four implementation outcomes were selected

for measurement in this study as we sought to understand the later

stages of implementation (via measurement of acceptability, penetra-

tion, and sustainability). Fidelity of implementation was included

because of its implicit importance in verifying whether PA was imple-

mented as intended to elicit the anticipated clinical outcomes (Proctor

et al., 2011).

An interview guide was developed, informed by the CFIR inter-

view tool, to guide semi-structured interviews (CFIR, 2018). A check-

list from case study literature detailed the typical documents that the

research team were seeking to collect from the site (Yin, 2018).

Finally, the PSAT was selected because it is one of few validated sus-

tainability measurement tools (Luke et al., 2014). It measures an inter-

ventions capacity for sustainability across eight domains

(environmental support, funding stability, partnerships, programme

adaption, communications, organizational capacity, strategic planning,

programme evaluation). A case study database was created by the

authorship team to maintain and organize the data collection.

Ethical approval for the study was granted by Sydney Local

Health District (Concord Hospital) 2019/ETH 11806 and Alfred

Health (516/19).

2.2 | Case description

The community-based youth mental health service is in Victoria,

Australia. The service delivers an EPP at four different locations, of

which the PA interventions are part of that service and the focus of

this study. Young people are eligible for EPP if they are aged between

12 and 25 years, have experienced functional decline over the preced-

ing 3 months (e.g., school absence) and are experiencing psychotic

symptoms or are at high-risk of symptoms. The EPP provides services

to approximately 550 young people at any one time and provides

many supports including: reengagement in study and/or employment,

relationship support, access to education courses, participation in cre-

ative and social activities and facilitating contact with a general

practitioner.

2.3 | Data collection

Data collection occurred between July and November 2020. Clinical

and administrative personnel from the case site helped locate relevant

organizational documents. We interviewed staff who had some

knowledge of the PA services delivered within the organization. We

purposely selected staff with different job roles to obtain a rounded,

organizational perspective of implementation (Greenhalgh

et al., 2012). A subset of staff (n = 3) completed the 40-item PSAT

survey, which is consistent with previous studies using this tool (Kelly

et al., 2013; Stoll et al., 2015). The PSAT results are pooled across the

three staff to provide an organizational view of programme sustain-

ability that highlights areas of programme strength and weakness

(Calhoun et al., 2014; Washington University, 2018).

2.4 | Data analysis

Descriptive statistics were calculated for the PSAT. Qualitative data

was uploaded into NVivo 12 (QSR International, 2018) and analysed

using framework analysis (Gale et al., 2013). To index and code the

data, a coding frame was established a priori that aligned with the

frameworks guiding this study. That is, we applied the determinants

listed in the CFIR, the implementations strategies listed in ERIC and

the four implementation outcomes examined in this study from Proc-

tor's Implementation Outcomes, as codes in NVivo 12. Data were

then mapped to the corresponding code and a framework matrix

developed. This informed the content of the logic model, guided by an

established template, (Smith et al., 2020b) to interpret the findings

(Moore et al., 2015; Smith et al., 2020b). The data analysis was led by

the first author (LC). An iterative process of review and cross-checking

occurred with members of the research team (S.R., N.R., E.Z., J.R.), at

scheduled monthly meetings, to produce the final logic model.

Supplementary file 2 provides a summary of the constructs, mea-

sures, and corresponding data sources for this study.

3 | RESULTS

3.1 | Description of study participants and data
sources

We identified 37 data sources. We completed 10 semi-structured

interviews (female n = 8, 80%; male n = 2, 20%) with staff. Most staff

had between 6 and 10 years of experience (n = 4, 40%), or greater
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than 10 years of experience (n = 4, 40%). Staff represented diverse

roles including: (1) AEP (n = 2, 20%); (2) key referral source (n = 2,

20%); (3) other health professionals (n = 4, 40%); (4) executive (n = 1,

10%); and (5) programme manager (n = 1, 10%). Three PSATs were

competed, and 24 documents were reviewed. Documents included:

(1) evaluations (n = 8, 33%); public-facing documents (e.g., website;

n = 8, 33%); (2) administrative resources (e.g., positions descriptions,

staff manuals; n = 6, 25%); and (4) programme-specific protocols

(n = 2, 8%).

3.2 | Description of the physical activity
intervention

The PA interventions were administered by two AEPs, who service

the four locations. On entry to EPP, young people work with a case

manager to develop a care and recovery plan. Within this, completing

a physical health screen is recommended by 6 weeks of initial service

contact. The physical health screen prompts referral to PA services.

Young people who are taking psychotropic medications or indicate

concern/interest in their weight, sleep or level of activity are offered

access to the AEP. Young people can also self-refer to PA service. The

AEP conducts an initial assessment with the young person and estab-

lishes an individualized PA intervention. This may include a home pro-

gramme, attendance at a local gym, or participation in walking groups

or specialist programmes (e.g., tennis, football, bushwalking). Family

members and friends can join the PA services for social support.

3.3 | Context and implementation strategies

Table 1 summarizes the contextual factors and implementation strate-

gies identified with reference to the thematic frameworks (CFIR

and ERIC).

3.3.1 | Contextual factors (CFIR)

Forty-three contextual factors were identified, of which 21 were pri-

oritized as highly influential to the implementation process (Table 1).

Table 2 provides a description of these 21 factors, of which seven

were barriers and 14 were facilitators of the implementation process.

3.3.2 | Implementation strategies (ERIC)

Forty-three implementation strategies were identified across eight

(of the possible nine) ERIC categories (Table 1). Table 3 provides a

summary of the implementation strategies that are proposed to align

with the prioritized determinants.

Supplementary file 3a and 3b provide an expanded explanation

supported by relevant data sources for the 43 contextual factors, and

a description of the 43 implementation strategies.

3.4 | Implementation outcomes (implementation
outcomes framework)

3.4.1 | Acceptability

Physical activity is acceptable and viewed as a valuable addition to the

service. Staff framed their perception in the context of the AEP's

delivering the service and its importance for youth – ‘Look, I just

think…the people who are working within exercise physiology are fan-

tastic workers…’ (Interview 05).

Albeit acceptability had been encouraged over time—‘But I guess
from feedback that I've heard and observation, it's often something

TABLE 1 Contextual factors and implementation strategies
categorized to thematic frame

Consolidated framework

for implementation
research (CFIR) (5
domains)

Total number of

determinants
identified through
study

Prioritized
determinantsb

Intervention-level

factors (e.g., physical

activity)

6 3

Outer-setting level

factors (e.g.,

environment)

4 3

Inner-setting factors

(e.g., organization)

19 8

Individual-level factors

(e.g., healthcare

clinician)

7 3

Process-level factors

(e.g., implementation

steps)

7 4

Total 43 21

Expert Recommendations for
Implementing Change (ERIC)
(9 Categories)

Number of implementation
strategies identified within each
category N (%)a

Adapt and tailor to context 5 (75.0)

Change infrastructure 3 (42.8)

Develop stakeholder

interrelations

6 (37.3)

Engage consumers 6 (100.0)

Provide interactive assistance 0 (0.0)

Support clinicians 4 (80.0)

Train and educate

stakeholders

10 (72.7)

Use evaluative and iterative

strategies

8 (60.0)

Use financial strategies 1 (11.1)

Total 43

aWithin category frequencies are reported for each discrete

implementation strategy category.
bA list of prioritized determinants can be found in Table 2.
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that's forgotten about. And exercise physiologists have to push a fair

bit…’ (Interview 10).

3.4.2 | Fidelity

Quality of programme delivery

The EPP has a service model that includes 16 core components, of which

two align with PA (medical interventions and group programmes). Inde-

pendent fidelity checks were completed against each of the 16 core com-

ponents, wherein most recently the service achieved superior results,

indicating high fidelity to the core components.

Dose/amount of programme

Figures from the 2019/2020 financial year indicate the average num-

ber of AEP sessions per person is 38, which includes all attempts to

contact. Direct service provision is estimated at between one and

12 sessions. Attendance rates were not routinely captured; however,

a snapshot indicates they varied from 45% (January 2020) to 77%

(February 2020). The lack of specificity about the activities delivered

within the PA interventions means fidelity of implementation could

not be confidently determined.

3.4.3 | Penetration

Service system

The level of service integration (2019/2020 financial year) suggests

approximately 18% (n = 253) of young people accessing the EPP ser-

vice have sessions with the AEP. Typically, young people who access

the AEP have approximately 20% longer duration of contact with the

service than the organization average.

TABLE 2 Description of prioritized contextual factors that influenced implementation

Barriers

CFIR

Domain

CFIR construct Description within this study

Intervention complexity screening for physical health and referral to PA create more work for clinicians

Inner

setting

relative priority physical health slips in the context of dealing with more immediate issues (e.g., homelessness)

implementation climate between team differences exist, which impact physical health screening rates and referral to PA

available resources there is a view that the AEP role is spread thin due to the number of staff versus the number of sites

they service

Individual knowledge & beliefs about the

innovation

clinicians lack exposure to PA in their working career, and therefore have a low affinity with PA

self-efficacy some clinicians view screening for physical health and referral to PA as outside their professional

scope of practice, as such they lack confidence with the process

stage of change the degree to which PA is integrated within normal team operations

Enablers

CFIR construct Description

Intervention relative advantage PA provides the solution to actioning the outcomes of physical health screens

adaptability PA is tailored to meet young people's needs

Outer

setting

patient needs & resources young people's voices are integrated across the organization (e.g., in individual treatment, service

delivery and governance)

cosmopolitanism capacity for PA services is built through partnerships with external organizations

external policy & incentives a collaborative governance model enables evidence-informed practice, funding, and accountability

Inner

setting

networks & communications a flat hierarchy exists that encourages easy communication amongst staff and leaders

culture leaders recognize their responsibility to create a supportive working environment

tension for change tolerance for accepting poor physical health has become untenable and drives change

learning climate staff are supported to participate in ongoing professional learning opportunities and a safe learning

environment has been created

leadership engagement leaders drive change and value PA

Process engaging case manager and mangers are viewed as the main stakeholders to engage for programme success

formally appointed internal

implementation leaders

a dedicated role was created with responsibility for physical health

external change agents high profile individuals and organizations support implementation

reflecting & evaluating systems and processes exist to support ongoing service monitoring

Note: Italics = Indicates construct is a sibling within CFIR framework.

Abbreviations: AEP, accredited exercise physiologist; CFIR, consolidated framework for implementation research; PA, physical activity.
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Sub-system

Penetration within the sub-system appears high. A staff manual exists

that documents the PA services and instructions on how to refer. The

PA services are included within the organizations reporting require-

ments (number of young people seen, type of PA services, workforce

issues, and professional development completed) and the organiza-

tional budget includes a staffing allocation for PA interventions.

3.4.4 | Sustainability

Table 4 summarizes the PSAT results.

Evolution over time

The domains of environment support (5.7 ± 0.8) and program adaption

(5.5 ± 0.7) achieved the highest scores from the PSAT assessment,

TABLE 3 Implementation strategies aligned to prioritized determinants

Category ERIC strategy Short description of strategy

Adapt and tailor to

context

Promote adaptability Different types of PA are developed and delivered to young people by trained staff (e.g.,

AEP)

Use data experts A dedicated research position supports clinical staff to conduct ongoing evaluations of

services

Change

infrastructure

Change record system PA services are included within electronic medical records and the physical health

screening form prompts referral to PA

Mandate change Leaders outlined expectation for physical health care

Develop stakeholder

interrelations

Develop academic partnership A formal partnership exists with a local university that supports governance, service

quality and can advocate for the service

Involve executive boards Regular reporting through governing organizations is established. Reports aggregate

information collected through ‘quality monitoring tools/system’

Use advisory board and

workgroups

A youth advisory group is established at all sites

Visiting other sites Leaders were exposed to PA programmes operating in other jurisdictions during the pre-

implementation phase

Engage consumers Involve patients' consumers

and family members

Young people's voices are included in individual treatment, service delivery and strategic

planning

Support clinicians Create new clinical team A dedicated role exists that is responsible for physical health

Resource sharing agreement Partnerships have been established with external PA providers and discount membership

fees negotiated with local gyms

Facilitate relay of clinical data The AEP attends multi-disciplinary team meetings to discuss young people's care and

progress

Remind clinician ‘Educational materials’ are used to prompt for physical health screening and referral to

PA

Train and educate

stakeholders

Conduct educational meetings Presentations about PA are delivered through whole-of-staff meetings. Staff can engage

in one:one learning sessions with the AEP

Create a learning collaborative A physical health special interest group has been established that has representation from

most teams and workshops implementation issues

Develop educational materials The AEP role and functions are detailed within an organizational manual and a flow chart

documents the process for physical health screening and referral to PA

Shadow other experts During the early implementation phase, staff paired-up to conduct physical health

screening

Use evaluative and

iterative strategies

Audit and feedback A system exists to track completion of physical health screens as per procedures, with the

results relayed to staff

Develop and implement tools

for quality monitoring

Templates exist that collect clinical and non-clinical data. This information guides

individual care and can be aggregated within organizational reports (see involve

executive boards)

Develop and organize a quality

monitoring system

A system exists to tracks which case managers are referring to PA (and those that are not)

Obtain and use patient,

consumer and family

feedback

Surveys are developed to capture young people's views, and this is fed through to the

executive

Use financial

strategies

Other payment scheme The service operates through a commissioning model

Abbreviations: AEP, accredited exercise physiologist; ERIC, expert recommendations for implementing change; PA, physical activity.
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indicating areas of programme strength. A key adaption made to the pro-

gramme that supported implementation sustainability included providing

different PA interventions (e.g., developing group and online classes).

Environmental support including bi-partisan political support and champion

roles, which were evident at the site, also supported sustainability—‘But
there are champions of it and that is the (A)EPs, the practice nurse and

(the) physical health portfolio group’. (Interview 02)

Programme components

Partnerships (3.8 ± 1.2) and funding stability (4.0 ± 0.9) achieved the

lowest scores on the PSAT. This suggests areas for improvement and

are directly relevant to the programme components (e.g., maintaining

a qualified workforce to deliver the programme and provision of mul-

tiple PA opportunities). The service is funded through a commission-

ing model, which results in some staff turnover due to an inability to

provide ongoing employment contracts. Despite this, the organization

is viewed as well-resourced.

While PSAT results suggest partnerships are an area for improve-

ment, data from other sources does not corroborate this. The document

review identified 23 organizations as formal partners of the service.

Health outcomes

No mechanism exists to monitor health benefits of the PA interven-

tions over time which is a recognized service gap—‘But the problem is

often we don't always know when the end is and so people will get

discharged (without assessment by AEP)… and that's something we're

trying to fix’. (Interview 02)

Relationship between context, implementation strategies and

implementation outcomes

Supplementary file 4 maps the relationship between the context,

strategies and outcomes and offers the mechanism for how imple-

mentation strategies exert their effect. The mechanisms suggested to

underpin change include: (1) optimizing or enhancing existing work-

flows; (2) building clinicians' knowledge and skills; (3) influencing the

social environment within the organization; (4) motivating clinicians to

act in a certain way by establishing expected outcomes; (5) establish-

ing processes that align PA with existing organizational workflows and

(6) positioning PA as a value-adding solution to broader priorities of

the mental healthcare system. A logic model that depicts the process

of implementation is provided in Figure 1.

4 | DISCUSSION

This study applies implementation research to understand the integra-

tion of PA interventions in a community-based youth mental healthcare

service delivering an EPP. Forty-three contextual factors influenced

implementation, with a similar number of implementation strategies used

to address these determinants. We posit that these actions contributed

to various implementation outcomes (acceptability, fidelity, penetration,

and sustainability). By combining these concepts, we provide a logic

model that illuminates how implementation occurred.

4.1 | Contextual factors

Consistent with previous literature (de Jonge et al., 2020; Denieffe

et al., 2021; Happell et al., 2012; McCurdy et al., 2020), healthcare

providers lack of exposure to, knowledge about, and skills in discuss-

ing PA impacted their intention to act (e.g., screen and make referrals

to PA). This was compounded by perceptions that screening and

referral processes were complex, added more work and a lower prior-

ity than other issues (e.g., homelessness, unemployment). The practi-

cal implications of these findings are that implementation strategies

that improve clinicians' knowledge and skills alone (e.g., education/

training), are unlikely to address the challenges of workload and per-

ceived complexity. Strategies are also required that prioritize physical

health (e.g., audit and feedback) amongst other important issues and

change social norms (e.g., leaders mandating change).

Organizational leaders played a critical role in prioritizing PA. Leaders

allocated resources, prioritized a positive organizational culture and pro-

vided protected learning time. The extant literature identifies culture

change as important for PA implementation (Rosenbaum et al., 2018).

However, to the best of our knowledge only one other study has

explored the role of leaders (Cabassa et al., 2020). This is despite their

recognized role in influencing implementation success (Albers

TABLE 4 Results of the Programme Sustainability Assessment
Tool (PSAT)

Domain Definitiona
Meanb

(SD)

Environmental

support

Having a supportive internal and

external climate for your

programme

5.7 (0.8)

Funding stability Establishing a consistent financial

base for your programme

4.0 (0.9)

Partnerships Cultivating connections between

your programme and its

stakeholders

3.8 (1.2)

Organizational

capacity

Having the internal support and

resources needed to effectively

manage your programme and its

activities

4.5 (1.1)

Program

evaluation

Assessing your programme to inform

planning and document results

4.2 (1.5)

Program

adaptation

Taking actions that adapt your

programme to ensure its ongoing

effectiveness

5.5 (0.7)

Communications Strategic communication with

stakeholders and the public about

your programme

4.9 (0.9)

Strategic

planning

Using processes that guide your

programme's direction, goals, and

strategies

4.9 (0.9)

aDefinitions as supplied.
bPossible range; 1–7, with higher scores indicating areas of greater

programme strength.
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et al., 2020; Brownson et al., 2017; Williams et al., 2020). Cabassa and

colleagues posit key leadership actions were: (1) securing funding;

(2) building organizational capacity; and (3) ensuring lifestyle interventions

fit with existing organizational structures (Cabassa et al., 2020). Our study

concurs with these findings and extends the knowledge base in PA by

showing how the leaders' role can amplify evidence-based practices. This

included: (1) embedding monitoring and evaluation in routine work prac-

tices; (2) integrating partnerships and workforce development opportuni-

ties within organizational reporting; and (3) enabling protected learning

time (e.g., physical health special interest group).

4.2 | Implementation strategies

The study site used many implementation strategies, of which creating

a new clinical team (e.g., adding a new nurse coordinator role) and

audit and feedback appear critical. These strategies appear critical

because they created additional, dedicated resource to coordinate the

organizations approach to physical healthcare. This increased support

for staff, some of whom, expressed having low exposure to physical

healthcare and PA in their working history. Auditing practices, accom-

panied by strategies that educated and supported clinicians, rein-

forced the desired behaviour. A recent study that rated the

importance of different strategies in relation to metabolic screening in

veterans with mental illness, identified 35 strategies as ‘absolutely
essential’ for implementation (Waltz et al., 2021). Many strategies

identified by Waltz and colleagues were consistent with our study

including: audit and feedback, developing and implementing tools for

quality monitoring, identify and prepare champions and mandating

change (e.g., leaders with sufficient seniority to enforce change). Fur-

ther, our study found limited use of financial strategies, which is also

consistent with Waltz and colleagues' findings. Taken together, our

findings offer insights into strategies that may be appropriate in simi-

lar mental healthcare settings. Future studies can build on this work

by testing the effectiveness of these strategies, or combinations of

strategies, to sustain PA interventions (Powell et al., 2019). For exam-

ple, by comparing implementation success between services that use

a nurse consultant and audit and feedback systems, versus those that

do not. This should help identify the dedicated implementation sup-

ports required to deliver PA interventions.

4.3 | Implementation outcomes

The evaluation of fidelity evidenced a high-quality service, yet fidelity

of programme dose/amount (that is needed to produce clinical out-

comes) is unknown. This makes it challenging to determine fidelity of

implementation. To resolve this, the record-keeping system could be

updated to monitor if the intervention was delivered as planned or

adaptations were needed. Second, the service-level penetration

(or reach) was relatively low (18%), with people who see the AEP typi-

cally having a longer duration of contact with the service. This sug-

gests a potential referral bias exists whereby only those with the most

acute needs are being referred to the AEP. Low penetration is poten-

tially being compounded by the individualized delivery model and

level of resourcing allocated to the PA services. Combined, these find-

ings suggest a need to explore other delivery models, such as increas-

ing group-based services. The social support that comes from groups

What (materials) Varies –

based on  what is available 

at site (fitness centres,  

home programs, groups –

bushwalking, table tennis, 

skating, basketball) 

Who (qualifications) 
Accredited exercise 

physiologists   

How (delivery) 1:1, group 

programs (8-10 

participants), home 

programs. Adherence 

methods (e.g. exercise logs)

When, how much Varies 

(AEP aims for: initial 

assessment; 4-6 week 

program; supervised 1xwk 

and then move to 

1xfortnight) 

Tailoring Individualised 

Human
Delivery staff experienced 

in physical activity and 

mental illness; Data experts 

to support  research and 

evaluation; Designated staff  

responsible for physical 

health

Financial 
Semi-secure funding from 

multiple sources 

(Commonwealth, States, 

Fundraising)

Stakeholders
Consumer engagement; 

Partnerships with multiple 

different organisations; 

Influential advocates

Time 
Capped case loads; 

Protected learning time

Facilities/Equipment
Electronic records and 

communication; Onsite gym 

(1 site); Shared space for 

activity; Partnerships 

facilitate ↑ access and 

availability of facilities and 

equipment

Provide physical activity 

programs that match needs and 

preferences (adaptability)

Develop tools and systems that 

capture clinical and 

organizational outcomes (initial 

assessments, referral numbers)

Continually optimize service 

(hire extra staff; regular 

evaluation of services; audit and 

feedback compliance with 

physical health procedures; 

align physical activity within 

existing service models)

Develop & deliver learning 

opportunities (establish a  

special interest group, multi-

disciplinary team meetings, flow 

charts for ‘how to refer’, engage 

in research studies; consumer 

education) 

Establish formal and informal 

agreements with stakeholders to 

facilitate resource sharing

Use consumer advisory groups 

and work with key opinion 

leaders

Consumers; healthcare 

workers 

Consumers; 

Organisational executive + 

funding bodies

Healthcare providers

Healthcare providers;

Consumers 

External Stakeholders

Consumers; 

Organisational executive + 

funding bodies

Input Ac�vi�es Target aud.

Interventions are suitable 

for consumers.  Healthcare  

providers build optimism 

and trust in the intervention 

that it delivers its intended 

outcomes 

Meaningful measure are 

captured that align with 

goals and priorities of 

different stakeholders 

Streamline and simplify 

clinical workflows that can 

then be coupled with 

actions that reenforce the 

desired behaviours  

Targets social environments 

and norms that can build 

new knowledge, skills 

acquisition, expectations of 

professional role and 

support intentions to act 

Builds invested stakeholder 

base that expands 

organisational capacity

Ensures services are fit for 

purpose, expertise can drive 

implementation by aligning 

the intervention with mental 

healthcare system priorities

Physical activity is acceptable for consumers and 

healthcare professionals (acceptable)

High quality services and physical activity programs are 

delivered (fidelity)

Consumers receive physical health screening and are 

referred for physical activity which is reported through 

the organisation (penetration)

Continually adaptions and improvements are made to 

ensure ongoing fit of intervention (sustainability)

Mechanism

Implementa�on Proximal outcome
Distal outcom

e

Young people undergo physical screen within 6 weeks

Young people are referred to physical activity 

opportunities 

Young people access physical activity opportunities of 

their choice

Young people have improved mental and physical health

Young people have higher rates of physical activity

Interven�on

Context:

• Engaged leaders (+)

• Physical activity provides a solution to an organisational problem (what to do 
with results of a physical screen) (+)

• Organisation invests in a learning climate (+)

• The organisation has a profile of ‘excellence’ (+)

• Poor physical health was an intolerable situation that staff felt responsible 

for which drove change (+)

• Reflection and evaluation built into routine work practices (+)

• Physical healthcare creates more work for mental health clinicians (-)

• AEPs are ‘spread thin’ despite being a relatively well-resourced service (-)

• Physical healthcare is not part of  traditional professional identity (-)

• Differential implementation climate (-)

F IGURE 1 Logic model depicting the implementation process for physical activity interventions
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(Shannon et al., 2020; Watkins et al., 2020), may be particularly

appealing to youth. Group programming could also improve alignment

with recommendations to better protect the good physical health of

people who are at-risk, in addition to improving the physical health of

people with mental illness (Firth et al., 2019).

4.4 | Relationship between context,
implementation strategies and implementation
outcomes

Applying case study methodology, we developed an implementation

logic model to explain the implementation process. This included detail-

ing the mechanisms that are theorized to bring about change. Identify-

ing mechanisms is an under-studied area of implementation research

(Lewis et al., 2020). A recent systematic review identified three previ-

ous studies employing case studies methods that identified mechanisms

of change (Lewis et al., 2020) Consistent with our findings managerial

feedback that motivated staff (Frykman et al., 2014), delegating tasks

responsibility to a particular staff member, ensuring team members

understood their colleagues work roles to build trust (Wiener-Ogilvie

et al., 2008) and augmenting clinical norms were identified mechanisms

(Bardosh et al., 2017). It is promising that across these case studies con-

sistency in mechanisms is identified. This suggests some confidence can

be taken from the learnings of our case study. However, given the lim-

ited research in this area replicating our findings is needed, prior to

widespread application. Replicability should help future sites develop

appropriate implementation strategies (ideally guided by ERIC or similar

taxonomy) that identify and include the critical elements of change.

4.5 | Limitations

This study focused on organizational-level implementation and exam-

ined service providers perspectives of implementation of their service.

We did not engage consumers or families, meaning that the findings

need to be verified with service-users prior to application at other

sites. The PSAT provides a cross-sectional view of sustainability but

does not provide a definitive cut-off point at which sustainability is

assumed. Further, the measures identified to evaluate the implemen-

tation outcomes were reliant on availability of data at the site. In some

instances, this data was inaccessible, or incomplete. For example,

results for service level penetration were calculated based on data

supplied by the organization, however this data was not routinely col-

lected and analysed by the service. Finally, due to COVID-19 we were

unable to undertake onsite observations as initially intended.

5 | CONCLUSION

Few studies identify context, implementation strategies, implementation

outcomes and relationship between these factors to articulate how

implementation occurs. We found many factors appear inter-related and

multiple strategies were in-use to support effective delivery of PA. We

suggest strategies that allocate direct responsibility for physical health-

care to a specific person or team is essential for effective implementation

(e.g., nurse coordinator role). This is separate to hiring staff that have the

required skills to deliver PA (e.g., AEP). To achieve this, leaders have a

critical role in realigning or creating resources. To build on our work,

future studies could: (1) test the effectiveness and cost of the implemen-

tation strategies identified (Powell et al., 2019); (2) routinely evaluate

implementation outcomes within pragmatic trials to measure implemen-

tation success (Shepherd et al., 2019); and (3) build change processes

that allow empirical testing of implementation components to identify

the most effective bundles that lead to successful implementation (Lewis

et al., 2018). Building on our work will contribute to more efficient, tar-

geted implementation planning that can help introduce PA in youth men-

tal health services and ultimately improve care.
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7.0 CHAPTER SEVEN: “Now is the time for institutions to be investing in growing 

exercise programs as part of standard of care”: A multiple case study examining the 

implementation of exercise oncology interventions 

 

7.1 Preamble  

The previous chapter identified the context, implementation strategies and implementation outcomes 

that illustrate how exercise EBIs can be successfully integrated within a youth mental healthcare 

service. The aim of this chapter was to explore the implementation process of exercise EBIs in cancer 

care. This chapter provides the findings of the second case study completed through this thesis, which 

was a multiple case study involving three cancer care sites that had successfully implemented exercise 

oncology services.  
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Abstract
Background Implementation science seeks to systematically identify determinants, strategies, and outcomes within a causal 
pathway to help explain successful implementation. This process is applied to evidence-based interventions (EBIs) to improve 
their adoption, implementation, and sustainment. However, this method has not been applied to exercise oncology services, 
meaning we lack knowledge about implementing exercise EBIs in routine practice. This study aimed to develop causal path-
ways from the determinants, strategies (including mechanism of change), and implementation outcomes to explain exercise 
EBIs implementation in routine cancer care.
Methods A multiple-case study was conducted across three healthcare sites in Australia. Sites selected had implemented 
exercise within routine care for people diagnosed with cancer and sustained the delivery of services for at least 12 months. 
Four data sources informed the study: semi-structured interviews with staff, document reviews, observations, and the Program 
Sustainability Assessment Tool (survey). Framework analysis was applied to understand the findings. The Implementation 
Research Logic Model was used to identify commonalities in implementation across sites and develop causal pathways.
Results Two hundred and eighteen data points informed our findings. Across sites, 18 determinants and 22 implementation 
strategies were consistent. Sixteen determinants and 24 implementation strategies differed across sites and results of imple-
mentation outcomes varied. We identified 11 common pathways that when combined, help explain implementation processes. 
The mechanisms of implementation strategies operating within the pathways included (1) knowledge, (2) skills, (3) secure 
resources, (4) optimism, and (5) simplified decision-making processes associated with exercise; (6) relationships (social and 
professional) and support for the workforce; (7) reinforcing positive outcomes; (8) capability to action plan through evalua-
tions and (9) interactive learning; (10) aligned goals between the organisation and the EBI; and (11) consumer-responsiveness.
Conclusion This study developed causal pathways that explain the how and why of successful implementation of exercise 
EBIs in cancer care. These findings can support future planning and optimisation activities by creating more opportunities 
for people with cancer to access evidence-based exercise oncology services.
Implications for cancer survivors Understanding how to implement exercise within routine cancer care successfully is impor-
tant so cancer survivors can experience the benefits of exercise.

Keywords Exercise · Implementation · Cancer · Physical activity · Evaluation

Introduction

Medical advances in cancer screening, diagnosis and treat-
ment mean people are living longer after a cancer diag-
nosis [1, 2]. As life expectancy increases, efforts to opti-
mise the quality of a longer life are critical. Exercise is an 

evidence-based intervention (EBI) increasingly employed 
across the cancer care continuum [3]. Exercise is applied to 
prevent cancer, better prepare people for cancer treatments, 
ameliorate the disease sequela associated with its treatment 
and improve life after a cancer diagnosis [4, 5].

Despite a substantial evidence base and recommenda-
tions within clinical practice guidelines [4, 6, 7], exercise 
is not routinely integrated into cancer care during and after 
treatment completion [8]. This is not entirely unexpected, as Extended author information available on the last page of the article
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successful implementation of EBIs in healthcare is notori-
ously difficult, with many complex factors at the patient, 
provider, organisational and health system levels influencing 
uptake [9–11]. The methods employed in the discipline of 
implementation science are used to improve understanding 
and help explain the outcomes and success of the implemen-
tation process [12].

Implementation science applies a sequential and struc-
tured approach to produce generalisable knowledge [13]. 
Developing generalisable knowledge encourages the rep-
lication of critical findings across sites/context to help 
spread effective EBIs. It can also be applied prospectively 
to understand the extent to which results are transferable 
to other settings (i.e., transferability of findings) [14]. Sev-
eral implementation science constructs are recognised and 
enable transferability, including (1) determinants (i.e., bar-
riers and facilitators) that shape the contextual environ-
ment and influence the implementation process [15, 16]; 
(2) implementation strategies, which are the actions applied 
to augment the contextual environment and create favour-
able conditions for implementation [17–19]; (3)  imple-
mentation outcomes of these efforts to define and measure 
whether successful implementation was achieved [20, 21]; 
and (4) mechanisms of change, which are the “processes or 
events through which an implementation strategy operates 
to affect desired implementation outcomes” [22]. Imple-
mentation research has tended to study these constructs in 
isolation; however, greater emphasis is now focused on the 
combined analyses to explain how these constructs operate 
together [23]. Combined analysis can include sequentially 
linking these constructs to elucidate the explanatory causal 
pathway and hypothesised mechanisms contributing to suc-
cessful implementation [24–27]. Without this combined 
analysis, the ability to understand or explain the implemen-
tation process and how impact can be achieved on a larger 
scale is compromised [23].

In cancer care settings, the determinants of exercise EBIs 
are well studied [28–31]. A recent scoping review system-
atically identified 243 barriers to implementing exercise 
oncology EBIs, including limited time during consultations, 
dedicated exercise resources, and funding [32]. Studies of 
implementation strategies in exercise oncology are less 
common [33–36], despite a recent review identifying that 
using implementation strategies resulted in greater uptake 
of exercise than if these strategies were absent [37]. Evalua-
tions of implementation outcomes have shown mixed results 
in understanding what constitutes success [38–41]. To our 
knowledge, only one study in exercise and cancer has sought 
to explain the mechanisms for how an implementation strat-
egy is proposed to enact the change function [42]. Research 
on exercise EBIs in cancer care would benefit from inte-
grating these constructs within a research study to improve 
targeted implementation efforts and support transferability 

to increase impact at scale. This study aimed to address 
this gap by developing explanatory causal pathways for 
implementing exercise in routine cancer care. We aimed to 
systematically identify the determinants, implementation 
strategies (including mechanisms of change), and imple-
mentation outcomes for exercise EBIs in cancer care based 
on established implementation science frameworks [15, 17, 
20]. We used a multiple case study design to elucidate com-
monalities in pathways across cancer healthcare sites. The 
constructs were linked using the Implementation Research 
Logic Model (IRLM) [26] to produce the causal pathways.

By testing this approach, we sought to identify the trans-
ferable elements that could be relevant in future implemen-
tation efforts. The specific objectives of the study were to:

• Identify the commonalities and differences in determi-
nants, implementation strategies and implementation 
outcomes (acceptability, fidelity, penetration, and sus-
tainability) across exercise oncology services

• Develop an explanatory causal pathway for the imple-
mentation processes from the common elements that 
exist across case sites

Method

Study design and participating sites

The methods and theoretical application of this study have 
been previously described [43]. Briefly, a multiple case 
study [44] of implementation was conducted at three health-
care sites across New South Wales and Victoria, Australia. 
Sites had implemented exercise within routine care for peo-
ple diagnosed with cancer and sustained service delivery for 
at least 12 months. We examined the exercise EBIs that were 
operating at each site.

Case descriptions

Case site A

Case site A is a publicly funded healthcare facility in New 
South Wales (NSW), Australia. It delivers specialist clini-
cal services across various disciplines including cardiology, 
mental health, orthopaedics, and oncology. The organisation 
is also an established learning and teaching institute with 
research affiliations. The exercise EBI is delivered through 
the cancer survivorship service. The survivorship service 
was established in 2013 and is accessible to anyone who 
undergoes active cancer treatment at the site. Upon entry 
to the service, patients undergo an initial review with mem-
bers of a multi-disciplinary team that includes an oncolo-
gist, nurse, psychologist, dietitian, and accredited exercise 
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physiologist (AEP). The multi-disciplinary team then devel-
ops a holistic treatment plan. Multiple services are accessi-
ble through the survivorship program including individual 
consultations with allied health professionals, community-
based group exercise programs, or participation in classes 
and workshops. Classes include yoga, art therapy, medi-
tation, QiGong, and scrapbooking. Patients who undergo 
an initial assessment with the survivorship team can con-
tinue their medical treatment with the survivorship service 
or return to their original medical team for ongoing care. 
Approximately one-third of patients continue their care with 
the survivorship team for up to 5 years.

Case site B

Case site B is a community-based not-for-profit organisation 
in Victoria, Australia. The service commenced as a research 
project funded by the Victorian State Government. Through 
the initial funding, a company that continues to deliver exer-
cise EBIs for people with and living after a cancer diagnosis 
was established. The service operates as a user-pay model 
that subsidises 50% of the EBI costs through donations/fund-
raising and, where possible, accessing the universal health-
care system in Australia (Medicare). Case site B delivers 
the exercise EBI at five locations across metropolitan Mel-
bourne (Victoria, Australia). Several factors were consid-
ered in selecting sites, including accessibility, ambience, and 
amenities. That is close to public transport, car parking and a 
coffee shop and facilities to conduct private clinical assess-
ments and opportunities to participate in different exercise 
modalities. The delivery sites are owned and operated by 
third parties. People access the service through self-refer-
ral or referral from sources such as their workplace, health 
insurer, or medical team. On referral, an initial assessment 
is completed by an AEP and an individualised exercise plan 
is developed.

Case site C

Case site C is a publicly funded healthcare facility estab-
lished with the sole purpose of treating cancer. The main 
campus is in metropolitan Melbourne, with four satellite 
sites located in local neighbourhoods and regional areas 
across Victoria, Australia. Case site C delivers adult can-
cer services through 13 cancer streams and operates a dedi-
cated youth service. Exercise EBIs are provided for both 
adults and youth via different service models. For adults, 
the exercise EBI is situated within a multi-disciplinary 
prehabilitation program (i.e., a program that focuses on 
improving physical, emotional, nutritional, and general 
health before patients commence cancer treatment) and as 
a standalone allied health service that inpatients and out-
patients can access. The prehabilitation program includes 

a comprehensive assessment and an established care plan 
that contains interventions from various disciplines (i.e., 
psychology, dietetics, AEP). The stand-alone allied health 
service typically offers limited sessions and supports on-
referral to exercise opportunities in the community where 
possible. In the youth service, the exercise EBI is delivered 
by an AEP who is part of a multi-disciplinary team provid-
ing for the health and well-being of youth during and in the 
years after a cancer diagnosis.

Supplementary file 1 details the exercise EBI delivered 
at each site.

Data sources

Four data sources informed the explanation of implementa-
tion: [1] in-depth semi-structured interviews with purposely 
selected staff; [2] observational visits to the healthcare sites; 
[3] review of organisational documents; and [4] a validated 
survey that assesses the EBIs capacity for sustainability 
(Program Sustainability Assessment Tool (PSAT)) [45]. An 
interview guide was developed to help focus inquiry through 
the semi-structured interviews. Staff selected for the inter-
views represented a cross-section of roles (i.e., delivery staff, 
organisational executive) to enable comprehensive forma-
tion of the implementation process at each site. Observa-
tional visits focused on observing how the exercise EBI was 
delivered within the broader context of the healthcare sites 
typical operations. The research team asked questions and 
sought clarification of what was being observed, however, 
did not interrupt typical exercise programming. Organisa-
tional documents sought for review included items such as 
program-specific protocols, administrative documents, and 
consultancy reports. A list of typical documents sought was 
provided to sites by the research team to help identify rel-
evant documents. Finally, the PSAT measures sustainability 
across eight domains (i.e., environmental support, funding 
stability, partnerships, organisational capacity, program 
evaluation, program adaption, communications, and strate-
gic planning) and provides insights into EBIs’ strengths and 
weaknesses. A sub-set of staff who participated in interviews 
also completed the PSAT, aligned with the tools recom-
mended use [46, 47]. A case study database was maintained 
to house and organise data.

Implementation science frameworks and program logic

Three frameworks and a program logic were applied to guide 
different aspects of the study. The Consolidated Framework 
for Implementation Research (CFIR) was used to identify 
and prioritise determinants at each site [15]. The strength 
and valance coding of the CFIR guided prioritisation [48]. 
The Expert Recommendations for Implementing Change 
(ERIC) was the taxonomy applied to provide a consistent 



 Supportive Care in Cancer (2023) 31:422

1 3

422 Page 4 of 20

description of implementation strategies used at each site 
[17] and the Implementation Outcomes Framework was used 
to define the outcomes of interest for this study (accept-
ability, fidelity, penetration, and sustainability) [20]. As the 
study was concerned with implementation in routine prac-
tice, we selected outcomes recommended for measurement 
in the later stages of implementation [20]. The program logic 
used to link these frameworks was the IRLM [26].

Supplementary file 2 summarises the conceptual and 
measurement framework of the study.

Data analysis

Descriptive statistics were calculated for the PSAT using 
IBM SPSS Statistics for Windows, Version 28 [49] to obtain 
one measure of sustainability per site. These findings were 
uploaded into NVivo software Version 12 [50], together 
with other data sources, and framework analysis was under-
taken to make sense of the data [51]. Framework analysis 
includes 5 stages (i.e., familiarisation, identifying themes, 
indexing, charting, and mapping and interpretation), with 
the approach to data analysis shifting between deductive and 
inductive reasoning [52]. A deductive approach was adopted 
through earlier stages when data was indexed and charted 
directly to the elements of the CFIR, ERIC and Implementa-
tion Outcomes frameworks. Analysis shifted to an inductive 

approach when the IRLM was used to map and interpret the 
findings and produce a simplified logic model for each site 
that reflected the prioritised determinants. Finally, the IRLM 
provided the architecture for the cross-case analysis. The 
mechanisms of the implementation strategies were identified 
with reference to relevant literature [16, 53, 54]. The final 
step in the analysis was to combine each simplified IRLMs 
into one logic model by drawing out the common elements 
through inductive reasoning that contributed to the success-
ful implementation of the exercise EBIs across case sites.

Results

Data sources

We collected 218 data points to inform the findings, which 
included 18 semi-structured interviews, approximately 95 
hours of observations, 13 responses to the PSAT and 92 
document reviews. Table 1 provides a breakdown of data 
points across case sites.

Determinants

The number of determinants ranged from 33 to 44 across 
sites. We identified 18 determinants that were thematically 

Table 1  Data sources accessed at each case site

The bold is used to indicate the total for each section in the table

Data sources Case site A Case site B Case site C

Interview
 Accredited exercise physiologists (delivery staff) 1 2 3
 Program manager 1 1 2
 Referral source 1 1 1
 Other allied health staff 1 0 2
 Executive 1 1 0
Total 5 5 8

Observational visits
 Number of hours spent onsite 40 40 15
Total 40 40 15

Survey (Program Sustainability Assessment Tool)
 Number completed at each case site 3 4 6
Total 3 4 6

Documents
 Program-specific protocols (i.e., exercise templates) 9 3 19
 Consultancy reports (i.e., workforce reports) 2 0 0
 Summaries of program achievements (i.e., formal and informal evaluations) 2 5 4
 Public-facing documentation (i.e., website, newsletter, strategic plans) 10 4 3
 Administrative documents (i.e., staff training, funding, position description, meeting 

minutes)
10 16 5

Total 33 28 31
Overall total 81 77 60
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consistent across sites. Most (88.9%, n=16) were catego-
rised as facilitators of implementation, and two (11.1%) 
determinants were categorised as barriers to implementa-
tion efforts. Table 2 provides a summary of the 18 deter-
minants that were similar across sites.

Sixteen determinants were identified that differed across 
sites. This included differences where some sites identi-
fied a determinant as a barrier while others recognised the 
same determinant as a facilitator of implementation (i.e., 
two sites viewed the lack of leadership engagement as a 
risk to the sustainability of exercise EBIs, while one site 
reported leaders were highly engaged and committed to 
EBI success). Five determinants listed in the CFIR were 
not identified at any locations. Supplementary file 3 sum-
marises these determinants.

Implementation strategies

Across case sites, the number of implementation strategies 
in use ranged from 36 to 44. We identified 22 implementa-
tion strategies that were consistent and in use across all 
case sites. Table 3 describes the consistent implementa-
tion strategies across sites, including strategies such as 
promoting adaptability, changing record-keeping systems 
and developing a quality monitoring system. Further, 24 
implementation strategies were different across sites and 
27 implementation strategies listed in ERIC were not 
adopted by any site (Supplementary file 4).

Across case sites, the highest proportion of imple-
mentation strategies fell within the ERIC category of 
engaging consumers. All five strategies from this cat-
egory were identified and in use at every case site (i.e., 
increase demand, intervene with patients, consumers to 
enhance uptake and adherence, involve patients consum-
ers and family members, prepare patients and consumers 
to be active participants, use mass media). In contrast, 
the lowest proportion of implementation strategies were 
categorised as use of financial strategies. Of the 11 strate-
gies listed within this category, only two were identified 
and used by all case sites (i.e., access new funding, place 
innovation on a fee for service list).

Implementation outcomes

Acceptability

Exercise services were reported as acceptable; however, the 
degree of acceptability varied. At one site, acceptability was 
directly linked to the individual characteristics of delivery 
staff. Colleagues respected and valued the AEP personally 
and the service they offered.

“And we have a lovely AEP, and I think thanks to 
(them), generally speaking, it’s actually very well 
received.” (Int-5)

In contrast, findings from another site suggested exer-
cise EBIs were more acceptable when embedded with a 
multi-disciplinary program (i.e., survivorship program, 
prehabilitation program or multi-disciplinary youth ser-
vice). However, there was a prevailing view that exercise 
alone was not a core cancer service.

“I don’t think it’s truly being endorsed at an organi-
sational level, particularly within (service name). It’s 
often thought of as a top-on service that would be 
nice but is not really endorsed.” (Int-15)

Fidelity

Fidelity of implementation considered adherence to the 
EBI protocol, measured across two constructs:

Quality of service delivery

Two sites facilitated formal and informal learning oppor-
tunities and technical assistance to ensure staff maintained 
high-quality service delivery. One site required staff to 
undergo standardised training in exercise and cancer. The 
training program provided up to 12 hours of online content 
and was supplemented with approximately five hours of 
face-to-face training. Although fidelity of implementation 
was assumed through the provision of training and techni-
cal assistance, we did not identify evidence to suggest that 
the quality of the resulting service was monitored through 
formal mechanisms.

Dose/amount of program

EBI dose varied across sites from 15 to 39 contact hours, 
ranging from 8 to 26 weeks. It was only possible to deter-
mine fidelity for one element of the service at case site C. 
Two sites had completed evaluations to measure fidelity 
of implementation, and, in both cases, greater than 80% 
compliance with the EBI protocol was achieved. Fur-
ther, one site had an ongoing process (via the electronic 
medical records (EMR)) for measuring adherence to the 
program protocol. This was documented for individual 
patients according to the criteria >75%, between 50 and 
75% or <50% adherence. At the time of the case study 
assessment, however, it was not possible to aggregate this 
information to obtain a measure of fidelity due to data 
entry errors.
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Penetration

The integration of the EBI within an organisation was meas-
ured at a service and sub-system level:

Service level

Service level penetration (calculated as eligible people 
who use the service/total number eligible) varied across 
sites from 17.2 to 80.6%. At the site with low penetra-
tion, the service model had recently been altered to 
improve penetration (i.e., more exercise EBI sessions 
added at different times to better meet demand). At the 
site with high penetration, an “opt-out” referral system 
for the exercise EBI operated (i.e., patients were auto-
matically allocated to undergo a review with the AEP, for 
participation in exercise, as part of standardised intake 
assessments).

Sub‑system level

Sub-system level penetration was high across sites. 
All sites had established dedicated role/s for deliver-
ing exercise EBIs documented in position descriptions. 
Outcomes from the exercise EBI were captured in organ-
isation-wide reporting alongside other key performance 
indicators. One site had recently participated in state-
wide workforce planning to determine the long-term 
staffing requirements for people skilled and capable in 
exercise prescription. Two sites documented the exercise 
EBI within standard operating procedures (i.e., patient 
intake assessment procedures).

Sustainability

The extent to which the EBI was maintained and institu-
tionalised within ongoing, stable operations at sites was 
evaluated according to ongoing program components, evo-
lution over time, and a process in place to measure continued 
health benefits.

Program components and evolution over time

Program components that evolved over time were assessed 
primarily using the PSAT and secondly through interviews. 
The domains with the highest scores across sites were pro-
gram adaption (M=5.8, SD ± 0.8), environmental support 
(M=5.3, SD ± 1.3) and program evaluation (M=5.0, SD 
± 1.3). The domains with the lowest scores across sites 
were partnerships (M=4.2, SD ± 1.5), funding stability 
(M=4.3, SD ± 1.2), and strategic planning (M=4.6, SD ± 
1.4). Within domain scores at individual case sites ranged 
from a low of 2.2 (partnerships, case site C (adult)) to a Ta
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Table 3  Descriptive example of consistent implementation strategies identified across sites using the Expert Recommendations for Implementa-
tion Change taxonomy

Adapt and tailor to context
 Promote adaptability Referrals are accepted through multiple mediums (i.e., email, phone, and formal 

referral forms).
Multiple different types of exercise are available and offered to patients.

Change infrastructure
 Change record system Systems (i.e., EMR) are changed, updated or developed to ensure that exercise is 

included and monitored, consistent with other cancer treatments.
Develop stakeholder interrelations
 Develop academic partnerships Academic partnerships are used to initiate services. Academic partnerships continue 

to be developed to trial new interventions, expand existing services and support 
quality improvement efforts.

 Identify and prepare champions A champion exists who advocates for the exercise EBI. Typically this person is 
determined, respected in their field and able to transcend hierarchal structures to 
influence across the system (i.e., to influence delivery staff, organisational execu-
tives and policymakers).

 Inform local opinion leaders Influential people (i.e., specialists, nurses and (where position exists) care coordina-
tors) are identified and engaged to promote exercise EBI. They promote the EBI 
via speaking roles at forums, testimonials in marketing materials, or because they 
have a seat at the executive table.

 Involve executive boards Status/progress reports that document the impact of exercise EBIs are developed and 
fed through to the executive level. The purpose of this is to secure buy-in for the 
EBI and support requests for increased resourcing.

 Promote network weaving Organisations facilitate opportunities for staff to network (i.e., social events, multi-
disciplinary meetings) and build relationships across disciplines. These relation-
ships are leveraged by staff to create efficiencies in workflows (i.e., corridor 
conversations to prompt referrals and dovetailing clinical appointments to create a 
seamless service for patients).

Engage consumers
 Increase demand Consumer activism is fostered so that patients demand and act for the exercise EBI 

(i.e., involved in public presentation, drafting policy documents and leading peti-
tions for the service).

 Intervene with patients, consumers to enhance uptake 
and adherence

Multiple strategies are applied to enhance adherence to exercise EBIs (i.e., regular 
phone calls, maintaining an exercise diary, providing home exercise programs (i.e., 
using Physitrack), use of technology (i.e., tracking exercise via apps/pedometers) 
and organising social coffee catch-ups amongst patients).

 Involve patients’ consumers and family members Patients are engaged with implementation efforts via fundraising initiatives and rais-
ing the profile/value of the service (see increase demand).

 Prepare patients and consumers to be active participants A soft-entry approach is adopted across EBIs where the first contact offers a light-
touch introduction to exercise. This aims to build the patients capacity and owner-
ship over their involvement in the exercise EBI.

 Use mass media Organisations use mass media sources (i.e., social media, websites, print media) to 
raise awareness about the exercise EBI.

Provide interactive assistance
Strategies were not identified from this category that were consistent across sites.

Support clinicians
 Develop resource sharing agreements Formal and informal relationships are established with community-based exer-

cise services. These agreements are used to facilitate referral to other exercise 
programs in the area if the existing program is at capacity, or to offer an alternate 
exercise service if the core program does not meet consumer needs.

 Facilitate relay of clinical data to providers Clinical information about the patient’s engagement and progress through the exer-
cise EBI is relayed to referral sources at regular intervals.

Train and educate stakeholders
 Conduct ongoing training The workforce has access to regular ongoing training in cancer care (i.e., via journal 

club, professional development courses and one-off training courses in exercise 
oncology).
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high of 6.3 (program adaption, case site B). Across sites, 
the highest mean sustainability score was achieved at case 
site B (M=5.4, SD ± 0.4), and the lowest sustainability 
score was achieved at case site C (adult) (M=3.7, SD ± 
1.7). Table 4 summarises the PSAT findings at each site 
and across sites.

Continued health benefits

All sites had a process to monitor individual health out-
comes of the EBI. The information on health outcomes 
was typically aggregated for research papers, business case 
development (i.e., to request an increase in resources), or for 
corporate reporting. Historical evaluations of exercise EBIs 
indicated that across sites and various health measures (i.e., 
improvement in function and quality of life, reduction in 
fatigue, anxiety, or depression, and meeting exercise guide-
lines), participation resulted in health benefits. For example, 
one site reported a mean 21 percentage point increase in 
people meeting aerobic exercise guidelines and a 24 percent-
age point increase in the number of people meeting resist-
ance exercise guidelines after 12 months. A second site 
reported a mean reduction in cancer-related fatigue (21%), 
anxiety and depression (8–12%), and improvement across 
various quality of life domains (7–14%).

Implementation Research Logic Model

From the prioritised determinants, implementation strategies 
(and corresponding mechanisms), and implementation out-
comes, a simplified IRLM was produced for each site (Sup-
plementary file 5). By comparing and contrasting findings 
across the IRLMs, 11 common implementation pathways 
were developed that combined explain the implementation 
process (Fig. 1). A brief description of each pathway is pro-
vided and includes a rationale for how the proposed mecha-
nism (italics) operates.

Pathways contributing to the acceptability 
of the exercise EBIs

Develop knowledge about exercise via education 
and training

Sites applied strategies to train and educate stakehold-
ers about exercise and cancer. This increased knowledge 
addressed a common barrier to implementation — a 
lack of confidence amongst staff to discuss exercise with 
patients. Education and training were targeted to develop 
both procedural and scientific knowledge. For example, 

Table 3  (continued)

 Develop educational materials Organisations use a range of educational materials to support the delivery of exer-
cise EBIs (i.e., exercise recommendations for managing fatigue, referral prioriti-
sation forms, how to refer form, scripts that guide new staff in how to deliver a 
typical exercise EBI session).

 Distribute educational materials Dissemination of educational materials typically occurs via email blasts and regular 
internal communication channels (i.e., newsletters).

Use evaluative and iterative strategies
 Develop and implement tools for quality monitoring Templates are developed that guide clinical and operational aspects of the EBI (i.e., 

initial assessment and re-assessment forms that guide subjective and objective 
assessments and established care plans, exercise programming forms, consumer 
attendance records, forms to track referral rates to programs).

 Develop and organise a quality monitoring system A system is developed (i.e., tracking through Excel or EMR) that pools the individ-
ual data collected through the quality monitoring tools to track the overall impact 
of the EBI. This information is used for corporate reporting, to develop business 
cases and to advocate for the EBI (see involve executive boards).

 Obtain and use patient, consumer, and family feedback PROs are collected typically via surveys or focus groups prior to a patient’s involve-
ment in the program to inform the EBI content. Post-program satisfaction with the 
service is captured.

Use financial strategies
 Access new funding Diverse funding sources are pursued to deliver exercise EBI. This includes funding 

from grants, donations, philanthropic organisations and fundraising efforts.
 Place innovation on fee for service list Delivery staffs are allied health professionals (AEPs/physiotherapists), with their 

services funded through the universal healthcare systems in Australia (Medicare) 
or activity-based funding (for in-hospital care).

AEPs Accredited exercise physiologists, EBI evidence-based intervention, EMR electronic medical record, PROs patient-reported outcomes
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Table 4  Program Sustainability Assessment Tool results at each case site and across sites

The bold is used to indicate the total for each section in the table
a Definitions as supplied
b Possible range; 1–7, with higher scores indicating areas of greater program strength

Domain Definitiona Case site A Case site B Case site C (youth) Case site C (adult) Cross-site scores
Meanb (SD)

Environmental support Having a supportive internal 
and external climate for your 
program

6.1 (0.6) 5.2 (0.6) 5.6 (0.3) 3.8 (2.2) 5.3 (1.3)

Funding stability Establishing a consistent finan-
cial base for your program

5.2 (0.3) 3.4 (1.4) 4.9 (1.4) 3.8 (0.9) 4.3 (1.2)

Partnerships Cultivating connections between 
your program and its stake-
holders

5.1 (0.8) 5.2 (1.5) 5.0 (0.6) 2.2 (0.9) 4.2 (1.5)

Organizational capacity Having the internal support and 
resources needed to effectively 
manage your program and its 
activities

4.8 (1.0) 5.4 (0.4) 5.6 (0.6) 3.7 (2.3) 4.9 (1.2)

Program evaluation Assessing your program to 
inform planning and document 
results

4.6 (0.9) 6.2 (0.5) 5.4 (0.3) 4.2 (2.2) 5.0 (1.3)

Program adaptation Taking actions that adapt your 
program to ensure its ongoing 
effectiveness

5.9 (0.7) 6.3 (0.6) 5.6 (0.3) 5.6 (1.5) 5.8 (0.8)

Communications Strategic communication with 
stakeholders and the public 
about your program

5.3 (1.1) 5.7 (1.1) 4.2 (1.3) 3.5 (2.8) 4.8 (1.6)

Strategic planning Using processes that guide your 
program’s direction, goals, and 
strategies

4.6 (0.7) 5.5 (0.1) 4.9 (0.8) 3.2 (2.6) 4.6 (1.4)

Sustainability score 5.2 (0.7) 5.4 (0.4) 5.2 (0.3) 3.7 (1.7)

Fig. 1  A summary of exercise 
implementation in cancer care
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hosting multi-disciplinary team meetings where program 
updates could be shared (procedural knowledge) and 
access to ongoing training so delivery staff maintained 
currency of knowledge (scientific knowledge).

Foster social and professional identity by developing 
relationships across the healthcare workforce

Strategies, including network weaving, were used to leverage 
social connections and develop professional role expectations 
and identity. These actions sought to augment the organisa-
tional dynamics and increase the strength and quality of net-
works and communication between healthcare providers. We 
hypothesise this motivated staff to align their behaviour with 
the expected functions of their role. Further, the qualitative 
data points suggested staff became more responsive to other 
clinicians’ needs through strengthened relationships.

“There is a lot of communication and that is a big 
strength of (site name), we have always been like a big 
family here. I sit in the same room as other oncologists 
and they can see the work I am doing and the meetings 
I am having with members of the team.” (Int-4)

Develop stakeholders’ skills and capability by adapting 
exercise EBIs to the changing context

Promoting the adaptability of EBI components developed 
stakeholders’ skills and capability in exercise. For patients, 
the type, dosage, and how exercise was delivered were all 
considered for adaption. The primary modification made for 
healthcare workers was to change referral methods. Adapta-
tions increased skills and capability by facilitating mastery of 
the desired behaviour (i.e., patients can complete the prescribed 
exercise and healthcare workers make referrals to the service).

Build optimism and positive belief about the EBI 
by engaging stakeholders

Optimism about exercise EBIs was built through increasing 
the demand for the service. This was typically achieved by 
champions developing consumer activists who would advo-
cate for the service. This resulted in changing stakehold-
ers’ beliefs that motivated them to support the exercise EBI 
because it was perceived as the “right” option.

“I think the executive were very surprised that we had 
700 signatures… so to see the amount of support we 
had.” (Int-3)

Acceptability was described differently across sites, 
which could be attributed to the degree to which differing 

implementation strategies were applied. For example, sites 
that invested more time in creating high-quality networks (or 
connections) experience higher levels of acceptability [55]. 
By contrast, organisational acceptance was low when the exer-
cise EBI operated in isolation, as shown in the quote below:

“I guess that's kind of hard to tell…. so I think 
those that are directly involved with it think it's well 
received. But in terms of the wider scope, of outside of 
the department, I don't really know.” (Int-13)

Pathway contributing to the fidelity of the exercise 
EBIs

Individuals engage in informal action planning 
via the provision of supportive, interactive assistance

Learning climate was a prioritised determinant across sites. 
Sites leveraged this climate by providing interactive assis-
tance to ensure the quality of exercise EBIs. We theorise that 
the reciprocal nature of strategies such as facilitation and 
technical assistance encouraged an informal action planning 
method (i.e., changes in behaviour based on data). Protected 
time for problem-solving clinical and implementation issues 
existed across all sites.

Establish methods for ongoing evaluation and iteration 
that encourage change based on data

All sites tracked implementation via evaluation strategies, 
such as establishing quality monitoring systems or purposely 
re-examining implementation. Healthcare providers identi-
fied relevant measures of care, such as patient-reported 
outcomes or referral numbers, to monitor the service. The 
strategies encouraged planned changes to the service (action 
planning) based on acquiring targeted knowledge.

“We do track the effectiveness of what we're doing. 
So for example, if we get ten new inquiries each week 
and I only answer five of them, then obviously that’s 
a bit of an issue. At the end of every week, I’m track-
ing how many new inquiries we had. How many of 
those people have transitioned to being clients? And 
if they’ve declined –why? Is it too expensive? Do they 
live too far away? So trying to capture the reasons why 
people aren’t taking part and then we can use that data 
to address things.” (Int-6)

Arguably, the effectiveness of these strategies was ena-
bled by the provision of resources that supported implement-
ing with fidelity [56]. This included the provision of stand-
ardised training and templates to guide practice. Staff also 



Supportive Care in Cancer (2023) 31:422 

1 3

Page 13 of 20 422

had the autonomy to adapt and change procedures/processes 
based on the findings of ongoing learning.

Pathways contributing to the penetration 
of exercise EBIs

Reinforce the expected outcomes of the EBI by supporting 
healthcare workers

A strategy applied across sites to support healthcare workers 
was relaying clinical data reinforcing the desired clinical 
behaviour. That is, for healthcare workers to act and make 
referrals to the exercise EBI. This strategy created a positive 
feedback loop because workers were exposed to the outcome 
of their actions which motivated the likely repetition of that 
behaviour in the future [57, 58].

Simplify decision‑making processes associated with the EBI 
by creating the perception of a one‑stop‑shop

Easy access to information facilitated implementation across 
sites and was enabled by strategies that created the percep-
tion of a one-stop shop. Actions such as creating new clini-
cal teams transformed exercise from an isolated interven-
tion to a comprehensive program. This reduced the need 
for stakeholders to remember critical information about the 
exercise EBI and simplified the decision-making process by 
decreasing the cognitive load. In some cases, this extended 
to removing decision-making altogether through “opt-out” 
referral practices, as suggested in the quote below:

“So, the success of our programme has really been 
taking a much more macro approach to exercise, and 
embedding that within the core delivery of our pro-
gram… (by contrast) if you have an add-on service 
then it's very, very hard for us to know who to refer to, 
and which patients we select to get it” (Int-15)

Create an aligned goal between the EBI 
and the organisation by capturing information 
that supports executive priorities

Organisations employed implementation strategies, such as 
involving executive boards that operated to align exercise 
EBIs with the priority goals of the organisation. That is, staffs 
were aware of the policy and funding levers within the outer 
setting and elevated the pulling effect of these determinants 
through to leaders [59]. They achieved this by ensuring lead-
ers were provided with relevant information on the exercise 
EBI that aligned and contributed to organisational goals. For 
example, one report stated: “The governance of (site name) 

and its deliverables to both the (health department) and the 
Commonwealth Government remains the responsibility of 
(site name)…. On behalf of the (site name), we are pleased to 
submit our progress report to the (health department) which 
builds on the previous six month report” (DR–125)

These pathways supported both service-level (seven and 
eight) and sub-system level (nine) penetration. Service level 
penetration varied across sites (from low (17.2%) to high 
(80.6%)), which may be attributed to the scope of strategies 
taken to simplify decision-making (i.e., “opt-out” processes 
within the “one-stop-shop”). “Opt-out” referral meant pene-
tration was not reliant on individual clinician behaviour (i.e., 
healthcare professionals discussing exercise with patients 
and then deciding (and acting) to make a referral).

Pathways contributing to the sustainability 
of exercise EBIs

Grow and secure resources by accessing new funding 
and developing resourcing‑sharing agreements

Available resources were a consistent barrier identified 
across sites. Organisations addressed this barrier by pur-
suing strategies, such as accessing new funding or creat-
ing resource-sharing agreements, which secured increased 
resources and provided more opportunities for the exercise 
EBI. Once extra resources were secured staff would work to 
hold the change and prevent the organisation from reverting 
back to the status quo.

“But we've grown (exercise) over time and been able 
to maintain that ring-fence. Because there’s been 
questions over time, should we convert it to physio,… 
we’ve been very mindful of the risk that it will be lost 
amongst all the other priorities.” (Int-16)

Drive consumer‑responsive decision‑making 
through leveraging interpersonal relationships coupled 
with action planning

Organisations implemented strategies, such as establishing 
consumer advisory committees that embedded patient needs 
within the service. These strategies brought together differ-
ent stakeholder groups and created social change by influ-
encing interpersonal relationships. Typically, opportunities 
to improve the service were pursued from these interactions 
or information gathered from consumers.

Securing resources and driving a consumer-responsive ser-
vice are suggested to contribute to sustainability. However, we 
note that the actions described through preceding pathways 
(i.e., actions to increase acceptability, fidelity and penetra-
tion) also contributed to sustainability outcomes. To illustrate, 
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skills and capability in exercise were developed through pro-
moting adaptability, which contributed to acceptability. Pro-
gram adaption was also identified as a strength contributing 
to sustainability (via the PSAT). Similarly, we hypothesised 
that evaluation strategies were necessary for enabling change 
based on data, contributing to implementation fidelity. Pro-
gram evaluation was also a strength identified through the 
PSAT. Finally, the site that achieved high penetration levels 
spoke about an evolving service model consistent with our 
sustainability measures (i.e., evolution over time). Staff rec-
ognised the priorities of service users, and the organisation 
changed, and their model needed to change to remain relevant 
and acceptable to stakeholders, as shown in the quote below:

“So as our services evolve, we’ve evolved that 
model. And we piloted and tried some stuff, and 
then that hasn’t worked and we shifted on to other 
areas….so it’s a model that is kind of continuously 
evolving.” (Int-14)

Figure 2 combines these pathways within an imple-
mentation logic model to explain the implementation pro-
cess of exercise EBIs in routine cancer care. The logic 
model groups each pathway according to its immediate 
implementation outcome. However, multiple arrows are 
added to the logic model to demonstrate the interrelation-
ships between constructs and outcomes.

Discussion

This is one of the first studies on exercise EBIs and cancer 
that systematically identifies determinants, implementation 
strategies and outcomes. Further, via multiple case study 
methodology, the program logic and relevant theoretical 
application, 11 causal pathways explaining the implementa-
tion process are proposed. These pathways represent poten-
tially transferable elements that can be drawn upon to sup-
port future implementation efforts in exercise and cancer. In 
the following section, we discuss some of the key findings.

Our first study aim was to identify commonalities and dif-
ferences in determinants, strategies, and outcomes. We com-
menced by considering each construct separately, viewed 
through the lens of the relevant framework, and consequently 
undertook a process to make sense of and unify these con-
structs through the IRLM [60, 61]. Davidoff (2019) describes 
this process as a mechanic needing to understand the different 
parts of a car before the vehicle can be repaired [60].

Consistent with other studies in exercise EBIs and can-
cer, multiple determinants that influence implementation 
were identified across all levels of implementation. Build-
ing on the existing knowledge in exercise EBIs and cancer 
we identified 11 determinants that, across different contexts 
and healthcare settings, were highly influential within the 
implementation process. While studies in exercise and 

Self-efficacy (confidence to have 
conversa�ons about exercise) 

Networks and communica�ons (trus�ng 
rela�onships)

Adaptability (program and referral 
pathways adapted)

Champion (transcends hierarchies)

Learning climate (safe, protected �me 
for learning/reflec�ng)

Reflec�ng and evalua�ng (ongoing 
monitoring of processes)

Stage of change (extent to which 
providers act to refer to exercise) (-ve)

Access to knowledge and informa�on 
(create percep�on of a one stop shop)

External policy and incen�ve (leverage 
State policy/repor�ng; peak body 
advocacy)

Available resources (human and 
financial) (-ve)

Pa�ent need and resourcing (consumer-
driven care)

Conduct educa�onal mee�ngs (mul�-disciplinary team mee�ngs) ; Conduct ongoing 
training (i.e., access to professional development courses)

Promote network weaving (i.e., opportuni�es for staff to mix across professional 
boundaries)

Develop and implement tools for quality monitoring (i.e., ini�al assessment, exercise 
delivery templates); Promote adaptability (i.e., mul�ple referral pathways, tailor exercise) 

Increase demand (i.e., consumer ac�vism) 

Interac�ve learning - facilita�on;  local technical assistance; clinical supervision – (i.e., 
process to workshop issues)

Use evalua�ve and itera�ve strategies  - implement a quality monitoring system; re-
examine implementa�on – (i.e., spreadsheet/medical records to track and aggregate 
data)

Facilitate the relay of clinical data (i.e., progress reports and regular updates sent to 
healthcare team)   

Create a new clinical team; Use mass media (i.e., develop macro-approach to program)

Involve execu�ve boards (antecedent - change record-keeping system) (e.g., process for 
regular repor�ng to execu�ve) 

Access new funding; Create resource sharing agreement (i.e., seek-out grants, 
fundraising, philanthropic dona�ons to augment resourcing)

Use advisory boards and working groups; Obtain and use pa�ent, consumer and family 
feedback (i.e., formal groups that have a seat in strategic decision-making)

Knowledge acquisi�on  

Social interac�ons that create 
professional role expecta�on 

Skill acquisi�on to enable mastery of 
tasks

Persuade/build op�mism about EBI

Ac�on planning (informal)

Ac�on planning (informal)

Reinforce expected outcomes  

Simplify decision making process 
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execu�ve/organisa�on 

Grow and secure material resources

Interpersonal rela�onships combined 
with ac�on planning

Exercise is acceptable → strength of 
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healthcare workforce and perceived 
alignment of the EBI with other cancer 

treatments influen�al factors

Suppor�ve interac�ve learning  + 
process for ongoing improvement → EBI 
quality/amount  (implemen�ng with 
fidelity)  

(Monitoring system tracks individual 
health outcomes (sustainability))    

Higher penetra�on → ‘opt-out’ referral 
systems and embedding EBI within ‘true’ 
mul�-disciplinary treatment

Aligning EBI across system boundaries 
increases penetra�on 

Sustainability is strengthened through 
ongoing EBI adap�on, evalua�on and 
environmental support 

What (materials): Aerobic exercise (exercise bike, treadmill, rowing machine) + resistance training (body weight, machine weights and free weights)  
Who (qualifica�ons): Accredited exercise physiologists/physiotherapists   
How (delivery): Variable.  1:1 (less common) and groups (5-10 par�cipants)
When, how much: Dura�on for groups between 8-12 week programs (15-39 contact hours); 1:1 not set. Within sessions = 20 minutes aerobic exercise + 30 minutes of upper/lower body 
resistance exercise (+ stretching – op�onal for some)
Tailoring Individualised 

Determinants Implementa�on strategies Mechanism

Implementa�on process

Distal outcom
e

Implementa�on 
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More people with cancer undertake 
exercise EBIs

↓
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Process

-ve = barrier
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based interven�on

Fig. 2  Implementation logic model for exercise evidence-based intervention in cancer care
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cancer have applied the CFIR to guide study elements [32, 
62–64], prioritising determinants is less common, despite 
being a way to identify those factors more likely to inform 
implementation success [65, 66]. Consistent with our find-
ings, previous studies in exercise and cancer that have priori-
tised the determinants as most important for implementation 
success have identified: patient need and resourcing [31, 67, 
68], available resources [67, 68], adaptability [31], reflect-
ing and evaluating [31], and external policies and incentives 
[68]. More broadly, implementation scientists have identified 
patient need and resourcing (relative advantage and tension 
for change), as factors associated with implementation suc-
cess across multiple studies [66] and available resources as 
a highly prominent determinant [69]. Our findings can be 
applied prospectively to focus attention in needs assessments 
that plan to implement exercise in cancer care. Prioritising 
determinants can help with selecting and matching imple-
mentation strategies.

Across sites over 30 implementation strategies were used 
to support implementation, with 22 strategies common in 
all sites. This figure is consistent with other implementa-
tion research that suggests organisations typically employ 
numerous strategies [70–73]. To our knowledge, of studies 
that use the ERIC taxonomy to document implementation 
strategies in exercise EBI and cancer, many report fewer than 
ten strategies [42, 74], with only one other study conduct-
ing comprehensive mapping [34]. Our process to identify 
strategies and then apply an inductive approach to develop 
the explanatory pathways helps address the identified gap 
between the number of strategies prospectively included in 
implementation trials and the actual number used when ret-
rospectively identified [75]. We identified several plausible 
strategies within the individual pathways that can now be 
applied prospectively. Several methods have been trialled to 
support pragmatic documentation of implementation strate-
gies in research and practice [70, 73, 76, 77]. It is also feasi-
ble for non-specialists to accurately identify strategies when 
supplied with a standardised list [78]. Future studies can 
build on our work to develop a knowledge bank of imple-
mentation strategies most helpful for integrating exercise 
into cancer care. This may also include concurrent reporting 
of implementation strategies in clinical trials and conducting 
hybrid effectiveness-implementation trials that provide cru-
cial information about how to implement, alongside under-
standing the clinical impacts of the EBI [76, 79].

The third area where we sought to identify commonalities 
and differences across sites was by evaluating implemen-
tation outcomes. Evaluations of implementation outcomes 
help to define implementation success. However, it could 
be argued that some of the exercise EBIs we evaluated had 
limited success, noting some sites exhibited low penetration 
rates, low PSAT scores, and differing levels of acceptabil-
ity. It is probable that implementation outcomes need not 

be compartmentalised as successfully achieved or not but 
viewed as to what extent the outcome has been achieved 
[80]. Staff continually flexed and evolved in response to 
their environment and made changes to the EBI in response 
to an implementation outcome. To illustrate, delivery staff 
often changed EBI components and made decisions during 
a consultation about the most critical element to deliver on 
that day, which likely impacts implementation fidelity. Staff 
would also self-organise to pursue new funding opportu-
nities as they arose, potentially influencing perceptions of 
sustainability. By contrast, in response to low penetration 
outcomes, staff changed the service delivery model to bet-
ter integrate exercise EBIs into existing clinical workflows.

Notwithstanding the fluidity of implementation outcomes 
two key findings are highlighted from our work. First, con-
sistent with an update to the CFIR [81], we identified a rela-
tionship between acceptability and other outcomes, suggest-
ing acceptability is an antecedent that may predict actual 
implementation outcomes. The site where staff reported 
lower awareness of the exercise EBI also achieved low pen-
etration (service level) and the lowest scores on the PSAT 
(sustainability). These findings confer with recommenda-
tions to measure acceptability early in the implementation 
process to understand whether the organisational conditions 
are suitable for implementation [20, 82]. Second, creating an 
“opt-out” referral system was associated with higher pene-
tration. This is consistent with findings that indicate creating 
default options that direct healthcare providers down a path 
of least resistance increases referrals (in cardiac rehabilita-
tion) [83, 84]. In our study, sites developed an “opt-out” 
system when clear eligibility criteria were established for 
EBIs and resourcing matched the anticipated demand for 
the service. There is a need to consider how “opt-out” refer-
ral systems may operate in exercise and cancer to increase 
penetration. Kennedy and colleagues have recently described 
their efforts to create an “opt-out” system in exercise and 
cancer by developing an integrated workflow, which resulted 
in a three-fold increase in program reach [85]. This could 
work in tandem with recent work to develop exercise oncol-
ogy clinical pathways and decision-support tools to increase 
the uptake of exercise EBIs in cancer care [8, 86, 87].

The second main aim of this study was to develop an 
explanatory causal pathway for how implementation 
occurred. This work provides important insights into the 
transferable elements that can be applied in future imple-
mentation efforts. Critically, these pathways exhibit interre-
latedness, rather than being isolated, linear, cause-and-effect 
processes. Recognising this complexity and identifying the 
function or mechanism theorised to produce change can pro-
vide guidance when considering the transferability of find-
ings. This encourages reflection about how strategies lead to 
behaviour change rather than just identifying what the strat-
egy is [57]. To illustrate, based on findings from our case 
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studies, a range of evaluation and iterative implementation 
strategies were applied. However, we suggest the mechanism 
of change was a form of action planning. Similarly, training 
and education opportunities varied; however, the mechanism 
was to increase knowledge. The practical implications of 
these findings are that multiple strategies might be suitable 
to perform a function, however, drawing together a bundle 
based on their mechanisms and ability to directly influ-
ence determinants may help focus efforts. The disciplines 
understanding of mechanisms is still in a formative stage, 
with work underway to identify common strategies/mech-
anism relationships by some researchers [88, 89]. To our 
knowledge, only one other study in exercise and cancer has 
sought to identity mechanisms [42]. Similar to our findings, 
Kennedy and colleagues identified strategies from across 
ERIC categories that sought to increase knowledge, secure 
resourcing (financing) and improve intra-organisational 
communications. Our approach used relevant frameworks 
and multiple case study methods coupled with program logic 
to propose mechanisms. This may be considered an early 
stage of developing transferable elements [90]. These rela-
tionships require empirical testing, with refinement expected 
from those outcomes. These pathways provide direction on 
the suite of actions needed to support successful implemen-
tation in exercise and cancer. They provide a starting point 
for conversations and planning between stakeholders seeking 
to implement exercise EBIs in cancer care.

Limitations

This study used a novel and comprehensive approach to 
develop a synthesised logic model of the implementa-
tion process. Nevertheless, some limitations need to be 
addressed. Lewis and colleagues recommend identify-
ing mediators and pre-conditions when developing causal 
pathways [22]. Sales and colleagues suggest mechanisms 
of determinants, in addition to mechanisms of implemen-
tation strategies, should also be identified when using the 
IRLM [91]. Further, the IRLM does not specify a frame-
work to explicate mechanisms. Although we considered 
existing literature, we did not explicitly apply a framework 
to identify mechanisms. Implementation scientists have sug-
gested this is possible with the ERIC and behaviour change 
technique (BCT) taxonomy (which underpins the behaviour 
change wheel (BCW)) [92]. Through secondary analysis of 
the case study database, it would be possible to deconstruct 
individual pathways further to identify mechanisms of 
determinants, moderators and pre-conditions. Additionally, 
a comparative analysis could be undertaken to match the 
mechanism with the source of behaviour on the BCW (i.e., 
capability, opportunity, motivation), however, was outside 
the scope of this study.

COVID-19 interrupted our planned data collection mean-
ing fewer hours of onsite observations were conducted at 
one case site. The study also selected participants who had 
a working knowledge of the exercise EBI to understand 
their views and experiences. Seeking out a broader range 
of stakeholders, including those who have no knowledge of 
the service may elicit useful insights. There is also a need to 
test and replicate our approach across more sites given the 
formative nature of our work in exercise and cancer.

Conclusion

In summary, we identified commonalities in determinants 
and strategies (including mechanisms) that facilitated the 
development of potentially transferable explanatory causal 
pathways for exercise EBIs in cancer care using a multi-
ple case study approach. The pathways we identified were 
interrelated and dependent upon each other to produce the 
resulting outcomes. By identifying mechanisms of change, 
we demonstrate that multiple strategies are needed for suc-
cessful implementation as they may contribute to change in 
different ways and lead to different outcomes. Future stud-
ies can build on this work by empirically testing various 
elements of the hypothesised causal pathways and apply-
ing our findings prospectively to develop implementation 
plans. This is one of the first studies in exercise and cancer 
that, across multiple sites, systematically applies and then 
combines multiple implementation science frameworks to 
explain the “how and why” of implementation. These find-
ings can support efforts to scale exercise EBIs as a standard 
component of cancer care.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s00520- 023- 07844-x.

Author contributions EZ, NR, JR, PC, SR, and LC developed and con-
ceived study design. EZ, PC, JT, AM, and LC conducted data collec-
tion. LC lead data analytics with support from EZ, NR, JR, SR, and LC 
wrote the main manuscript text. All authors reviewed the manuscript 
and provided critical analysis prior to completion.

Funding Open Access funding enabled and organized by CAUL and 
its Member Institutions SR is funded by an NHMRC Early Career Fel-
lowship (APP1123336)

Data availability The data that support the findings of this study are 
available on request from the corresponding author [LC]. The data are 
not publicly available due to containing information that could com-
promise research participant privacy.

Declarations 

Ethics approval This study is approved by Sydney Local Health Dis-
trict Human Research Ethics Committee - Concord Repatriation Gen-
eral Hospital (2019/ETH11806). Ethical approval is also supplied by 
Australian Catholic University (2018-279E), Peter MacCallum Can-

https://doi.org/10.1007/s00520-023-07844-x


Supportive Care in Cancer (2023) 31:422 

1 3

Page 17 of 20 422

cer Centre (19/175), North Sydney Local Health District - Macquarie 
Hospital (2019/STE14595), and Alfred Health (516-19). This project 
was carried out according to the National Statement on Ethical Con-
duct in Human Research (2007) (Updated 2018). The National Health 
and Medical Research Council, the Australian Research Council and 
Universities Australia.

Consent to participate Freely given, informed consent was obtained 
from all individual participants included in the study.

Competing interests PC is the Founder and Director of EX-MED Can-
cer Ltd, a not-for-profit organisation that provides exercise medicine 
services to people with cancer. PC is the Director of Exercise Oncology 
EDU Pty Ltd, a company that provides fee for service training courses 
to upskill exercise professionals in delivering exercise to people with 
cancer.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

References

 1. Australian Institute Health and Welfare. Cancer data in Australia 
Canberra, Australia: AIHW; 2022 [updated 11 May 2022; cited 
2022 27 September 2022]. Available from: https:// www. aihw. gov. 
au/ repor ts/ cancer/ cancer- data- in- austr alia/ conte nts/ cancer- risk- 
data- visua lisat ion.

 2. Global Burden of Disease Cancer Collaboration (2022) Cancer 
incidence, mortality, years of life lost, years lived with disability, 
and disability-adjusted life years for 29 cancer groups from 2010 
to 2019: a systematic analysis for the Global Burden of Disease 
Study 2019. JAMA Oncol 8(3):420–444. https:// doi. org/ 10. 1001/ 
jamao ncol. 2021. 6987

 3. Coletta A, Basen-Engquist K, Schmitz K (2022) Exercise across 
the cancer care continuum: why it matters, how to implement it, 
and motivating patients to move. Am Soc Clin Oncol Educ Book 
42:932–938. https:// doi. org/ 10. 1200/ edbk_ 349635

 4. Campbell K, Winters-Stone K, Wisekemann J, May A, Schwartz 
A, Courneya K et al (2019) Exercise guidelines for cancer sur-
vivors: consensus statement from international multidisciplinary 
roundtable. Med Sci Sports Exercise 51(11):2375–2390. https:// 
doi. org/ 10. 1249/ mss. 00000 00000 002116

 5. Patel AV, Friedenreich CM, Moore SC, Hayes SC, Silver JK, Camp-
bell KL et al (2019) American College of Sports Medicine roundta-
ble report on physical activity, sedentary behavior, and cancer pre-
vention and control. Med Sci Sports Exercise 51(11):2391–2402. 
https:// doi. org/ 10. 1249/ MSS. 00000 00000 002117

 6. Hayes S, Newton R, Spence R, Galvão D (2019) The Exercise and 
Sports Science Australia position statement: Exercise medicine in 
cancer management. J Sci Med Sport 22(11):1175–1199. https:// 
doi. org/ 10. 1016/j. jsams. 2019. 05. 003

 7. Cormie P, Atkinson M, Bucci L, Cust A, Eakin E, Hayes S et al 
(2018) Clinical Oncology Society of Australia position statement 

on exercise in cancer care. Med J Australia 209(4):184–187. Epub 
7 May 2018. https:// doi. org/ 10. 5694/ mja18. 00199

 8. Schmitz K, Campbell A, Stuiver M, Pinto B, Schwartz A, Mor-
ris G et al (2019) Exercise is medicine in oncology: Engaging 
clinicians to help patients move through cancer. A Cancer J Clin 
69(6):468–484. https:// doi. org/ 10. 3322/ caac. 21579

 9. Jacobs SR, Weiner BJ, Reeve BB, Hofmann DA, Christian M, 
Weinberger M (2015) Determining the predictors of innovation 
implementation in healthcare: a quantitative analysis of imple-
mentation effectiveness. BMC Health Serv Res 15(1):6. https:// 
doi. org/ 10. 1186/ s12913- 014- 0657-3

 10. Braithwaite J, Glasziou P, Westbrook J (2020) The three numbers 
you need to know about healthcare: The 60-30-10 challenge. BMC 
Med 18(1):102. https:// doi. org/ 10. 1186/ s12916- 020- 01563-4

 11. Durlak J, DuPre E (2008) Implementation matters: a review of 
research on the influence of implementation on program outcomes 
and the factors affecting implementation. Am J Commun Psychol 
41(3-4):327–350. https:// doi. org/ 10. 1007/ s10464- 008- 9165-0

 12. Greenhalgh T, Papoutsi C (2019) Spreading and scaling up inno-
vation and improvement. Br Med J 365:l2068. https:// doi. org/ 10. 
1136/ bmj. l2068

 13. Lewis C, Boyd M, Walsh-Bailey C, Lyon A, Beidas R, Mittman B 
et al (2020) A systematic review of empirical studies examining 
mechanisms of implementation in health. Implement Sci 15(1):21. 
https:// doi. org/ 10. 1186/ s13012- 020- 00983-3

 14. Smith B (2018) Generalizability in qualitative research: misunder-
standings, opportunities and recommendations for the sport and 
exercise sciences. Q Res Sport Exercise Health 10(1):137–149. 
https:// doi. org/ 10. 1080/ 21596 76X. 2017. 13932 21

 15. Damschroder L, Aaron D, Keith R, Kirsh S, Alexander J, Lowery 
J (2009) Fostering implementation of health services research 
findings into practice: a consolidated framework for advancing 
implementation science. Implement Sci 4:50. https:// doi. org/ 10. 
1186/ 1748- 5908-4- 50

 16. Michie S, Johnston M, Abraham C, Lawton R, Parker D, Walker 
A (2005) Making psychological theory useful for implementing 
evidence based practice: a consensus approach. Q SafHealth Care 
14(1):26–33. https:// doi. org/ 10. 1136/ qshc. 2004. 011155

 17. Powell B, Waltz T, Chinman M, Damschroder L, Smith J, Mat-
thieu M et al (2015) A refined compilation of implementation 
strategies: results from the Expert Recommendations for Imple-
menting Change (ERIC) project. Implement Sci 10(1):21. https:// 
doi. org/ 10. 1186/ s13012- 015- 0209-1

 18. Cochrane Library. Cochrane effective practice and organisation of 
care: The Cochrane Collaboration; 2018 [cited 2018 11 Decem-
ber]. Available from: https:// epoc. cochr ane. org/ epoc- taxon omy

 19. Michie S, Richardson M, Johnston M, Abraham C, Francis J, 
Hardeman W et al (2013) The behavior change technique tax-
onomy (V1) of 93 hierarchically clustered techniques: building 
an international consensus for the reporting of behavior change 
interventions. Ann Behav Med 46(1):81–95. https:// doi. org/ 10. 
1007/ s12160- 013- 9486-6

 20. Proctor E, Silmere H, Raghavan R, Hovmand P, Aarons G, Bunger 
A et al (2011) Outcomes for implementation research: conceptual 
distinctions, measurement challenges, and research agenda. Adm 
Policy Mental Health Serv Res 38(2):65–76. https:// doi. org/ 10. 
1007/ s10488- 010- 0319-7

 21. Glasgow R, Vogt T, Boles SM (1999) Evaluating the public health 
impact of health promotion interventions: the RE-AIM frame-
work. Am J Public Health 89(9):1322–1327. https:// doi. org/ 10. 
2105/ ajph. 89.9. 1322

 22. Lewis CC, Klasnja P, Powell BJ, Lyon AR, Tuzzio L, Jones S et al 
(2018) From classification to causality: advancing understanding 
of mechanisms of change in implementation science. Frontiers. 
Public Health 6(136). https:// doi. org/ 10. 3389/ fpubh. 2018. 00136

http://creativecommons.org/licenses/by/4.0/
https://www.aihw.gov.au/reports/cancer/cancer-data-in-australia/contents/cancer-risk-data-visualisation
https://www.aihw.gov.au/reports/cancer/cancer-data-in-australia/contents/cancer-risk-data-visualisation
https://www.aihw.gov.au/reports/cancer/cancer-data-in-australia/contents/cancer-risk-data-visualisation
https://doi.org/10.1001/jamaoncol.2021.6987
https://doi.org/10.1001/jamaoncol.2021.6987
https://doi.org/10.1200/edbk_349635
https://doi.org/10.1249/mss.0000000000002116
https://doi.org/10.1249/mss.0000000000002116
https://doi.org/10.1249/MSS.0000000000002117
https://doi.org/10.1016/j.jsams.2019.05.003
https://doi.org/10.1016/j.jsams.2019.05.003
https://doi.org/10.5694/mja18.00199
https://doi.org/10.3322/caac.21579
https://doi.org/10.1186/s12913-014-0657-3
https://doi.org/10.1186/s12913-014-0657-3
https://doi.org/10.1186/s12916-020-01563-4
https://doi.org/10.1007/s10464-008-9165-0
https://doi.org/10.1136/bmj.l2068
https://doi.org/10.1136/bmj.l2068
https://doi.org/10.1186/s13012-020-00983-3
https://doi.org/10.1080/2159676X.2017.1393221
https://doi.org/10.1186/1748-5908-4-50
https://doi.org/10.1186/1748-5908-4-50
https://doi.org/10.1136/qshc.2004.011155
https://doi.org/10.1186/s13012-015-0209-1
https://doi.org/10.1186/s13012-015-0209-1
https://epoc.cochrane.org/epoc-taxonomy
https://doi.org/10.1007/s12160-013-9486-6
https://doi.org/10.1007/s12160-013-9486-6
https://doi.org/10.1007/s10488-010-0319-7
https://doi.org/10.1007/s10488-010-0319-7
https://doi.org/10.2105/ajph.89.9.1322
https://doi.org/10.2105/ajph.89.9.1322
https://doi.org/10.3389/fpubh.2018.00136


 Supportive Care in Cancer (2023) 31:422

1 3

422 Page 18 of 20

 23. Koorts H, Cassar S, Salmon J, Lawrence M, Salmon P, Dorling H 
(2021) Mechanisms of scaling up: combining a realist perspective 
and systems analysis to understand successfully scaled interven-
tions. Int J Behav Nutr Phys Act 18(1):42. https:// doi. org/ 10. 1186/ 
s12966- 021- 01103-0

 24. Fernandez ME, ten Hoor GA, van Lieshout S, Rodriguez SA, 
Beidas RS, Parcel G et al (2019) Implementation mapping: using 
intervention mapping to develop implementation strategies. Front 
Public Health 7(158). https:// doi. org/ 10. 3389/ fpubh. 2019. 00158

 25. Powell BJ, Haley AD, Patel SV, Amaya-Jackson L, Glienke B, 
Blythe M et al (2020) Improving the implementation and sustain-
ment of evidence-based practices in community mental health 
organizations: a study protocol for a matched-pair cluster rand-
omized pilot study of the Collaborative Organizational Approach 
to Selecting and Tailoring Implementation Strategies (COAST-
IS). Implement Sci Commun 1(1):9. https:// doi. org/ 10. 1186/ 
s43058- 020- 00009-5

 26. Smith J, Li D, Rafferty M (2020) The Implementation Research 
Logic Model: a method for planning, executing, reporting, and 
synthesizing implementation projects. Implement Sci 15(1):84. 
https:// doi. org/ 10. 1186/ s13012- 020- 01041-8

 27. Lewis CC, Scott K, Marriott BR (2018) A methodology for gen-
erating a tailored implementation blueprint: an exemplar from a 
youth residential setting. Implement Sci 13(1):68. https:// doi. org/ 
10. 1186/ s13012- 018- 0761-6

 28. Ijsbrandy C, van Harten WH, Gerritsen WR, Hermens RPMG, 
Ottevanger PB (2019) Healthcare professionals’ perspectives of 
barriers and facilitators in implementing physical activity pro-
grammes delivered to cancer survivors in a shared-care model: a 
qualitative study. Support Care Cancer 28(7):3429–3440. https:// 
doi. org/ 10. 1007/ s00520- 019- 05108-1

 29. Santa Mina D, Petrella A, Currie KL, Bietola K, Alibhai SMH, 
Trachtenberg J et al (2015) Enablers and barriers in delivery of a 
cancer exercise program: the Canadian experience. Current Oncol 
22(6):374–384. https:// doi. org/ 10. 3747/ co. 22. 2650

 30. Nadler M, Bainbridge D, Tomasone J, Cheifetz O, Juergens RA, 
Sussman J (2017) Oncology care provider perspectives on exer-
cise promotion in people with cancer: an examination of knowl-
edge, practices, barriers, and facilitators. Support Care Cancer 
25(7):2297–2304. https:// doi. org/ 10. 1007/ s00520- 017- 3640-9

 31. Rogers L, Goncalves L, Martin M, Pisu M, Smith T, Hessong D 
et al (2019) Beyond efficacy: a qualitative organizational perspec-
tive on key implementation science constructs important to physi-
cal activity intervention translation to rural community cancer 
care sites. J Cancer Survivor 13(4):537–546. Epub 2019 Jun 27. 
https:// doi. org/ 10. 1007/ s11764- 019- 00773-x

 32. Kennedy MA, Bayes S, Newton RU, Zissiadis Y, Spry NA, 
Taaffe DR et al (2021) Implementation barriers to integrating 
exercise as medicine in oncology: an ecological scoping review. 
J Cancer Survivor 16(4):865–881. https:// doi. org/ 10. 1007/ 
s11764- 021- 01080-0

 33. Mewes JC, Steuten LMG, Ijsbrandy C, Ijzerman MJ, van Harten 
WH (2017) Value of implementation of strategies to increase the 
adherence of health professionals and cancer survivors to guide-
line-based physical exercise. Value Health 20(10):1336–1344. 
https:// doi. org/ 10. 1016/j. jval. 2017. 04. 013

 34. Adsul P, Schmitz K, Basen-Engquist KM, Rogers LQ (2022) 
Studying the implementation of exercise oncology interventions: 
a path forward. Trans J Am Coll Sports Med 7(4):1–8. https:// doi. 
org/ 10. 1249/ tjx. 00000 00000 000208

 35. Mitchell S, Chambers D (2017) Leveraging implementation science 
to improve cancer care delivery and patient outcomes. J Oncol Pract 
13(8):523–529. https:// doi. org/ 10. 1200/ JOP. 2017. 024729

 36. Nadler MB, Bainbridge D, Fong AJ, Sussman J, Tomasone JR, 
Neil-Sztramko SE (2019) Moving Cancer Care Ontario’s exercise 
for people with cancer guidelines into oncology practice: using 

the theoretical domains framework to validate a questionnaire. 
Support Care Cancer 27(6):1965–1968. https:// doi. org/ 10. 1007/ 
s00520- 019- 04689-1

 37. Ijsbrandy C, Ottevanger PB, Tsekou Diogeni M, Gerritsen WR, 
van Harten WH, Hermens R (2018) Review: Effectiveness of 
implementation strategies to increase physical activity uptake dur-
ing and after cancer treatment. Crit Rev Oncol/Hematol 122:157–
163. https:// doi. org/ 10. 1016/j. critr evonc. 2017. 09. 005

 38. Kennedy MA, Bayes S, Galvão DA, Singh F, Spry NA, Davis 
M et al (2020) If you build it, will they come? Evaluation of a 
co-located exercise clinic and cancer treatment centre using the 
RE-AIM framework. Eur JCancer Care 29(4):e13251. https:// doi. 
org/ 10. 1111/ ecc. 13251

 39. Shepherd HL, Geerligs L, Butow P, Masya L, Shaw J, Price M 
et al (2019) The elusive search for success: defining and measur-
ing implementation outcomes in a real-world hospital trial. Front-
Public Health 7:293. Epub 2019/11/05. https:// doi. org/ 10. 3389/ 
fpubh. 2019. 00293

 40. Eakin EG, Reeves MM, Goode AD, Winkler EAH, Vardy JL, 
Boyle F et al (2020) Translating research into practice: outcomes 
from the healthy living after cancer partnership project. BMC 
Cancer 20(1):963. https:// doi. org/ 10. 1186/ s12885- 020- 07454-4

 41. Covington KR, Leach HJ, Pergolotti M (2018) A RE-AIM evalua-
tion of a community-based exercise program for cancer survivors. 
Arch Phys Med Rehab 99(10):e55–ee6. https:// doi. org/ 10. 1016/j. 
apmr. 2018. 07. 193

 42. Kennedy MA, Bayes S, Newton RU, Zissiadis Y, Spry NA, Taaffe 
DR et al (2020) We have the program, what now? Development of 
an implementation plan to bridge the research-practice gap preva-
lent in exercise oncology. Int J Behav Nutr Phys Act 17(1):128. 
https:// doi. org/ 10. 1186/ s12966- 020- 01032-4

 43. Czosnek L, Zopf E, Cormie P, Rosenbaum S, Richards J, N R. 
(2022) Developing an implementation logic model: Using a mul-
tiple case study design to establish a worked exemplar. Implemen-
tation Science. Communications 3(90). https:// doi. org/ 10. 1186/ 
s43058- 022- 00337-8

 44. Yin R (2018) Case study research and applications design and 
methods, 6th edn. Sage Publications, USA

 45. Luke DA, Calhoun A, Robichaux CB, Elliott MB, Moreland-
Russell S (2014) The Program Sustainability Assessment Tool: 
a new instrument for public health programs. Prev Chronic Dis 
11:E12. https:// doi. org/ 10. 5888/ pcd11. 130184

 46. Washington University (2018) The Program Sustainability Assess-
ment Tool St Louis. Washington University [cited 2018 14 Febru-
ary]. Available from: https:// susta intool. org/

 47. Calhoun A, Mainor A, Moreland-Russell S, Maier RC, Brossart 
L, Luke DA (2014) Using the Program Sustainability Assess-
ment Tool to assess and plan for sustainability. Prev Chronic Dis 
11:E11. https:// doi. org/ 10. 5888/ pcd11. 130185

 48. Consolidated Framework for Implementation Research 2018. Available 
from: http:// www. cfirg uide. org/ index. html. Accessed 14 Feb 2018

 49. IBM. IBM SPSS Statistics 2018. Available from: https:// www. 
ibm. com/ au- en/ marke tplace/ spss- stati stics. Accessed 14 Jun 2018

 50. QSR International. NVivo 11 Pro for Windows 2018. Available 
from: http:// www. qsrin terna tional. com/ nvivo/ nvivo- produ cts/ 
nvivo- 11- for- windo ws/ nvivo- pro. Accessed 26 May 2018 

 51. Gale NK, Heath G, Cameron E, Rashid S, Redwood S (2013) 
Using the framework method for the analysis of qualitative data 
in multi-disciplinary health research. BMC Med Res Methodol 
13(1):117. https:// doi. org/ 10. 1186/ 1471- 2288- 13- 117

 52. Ramanadhan S, Revette AC, Lee RM (2021) Pragmatic 
approaches to analyzing qualitative data for implementation sci-
ence: an introduction. Implement Science. Communications 2(70)

 53. Waltz TJ, Powell BJ, Fernández ME, Abadie B, Damschroder 
LJ (2019) Choosing implementation strategies to address con-
textual barriers: diversity in recommendations and future 

https://doi.org/10.1186/s12966-021-01103-0
https://doi.org/10.1186/s12966-021-01103-0
https://doi.org/10.3389/fpubh.2019.00158
https://doi.org/10.1186/s43058-020-00009-5
https://doi.org/10.1186/s43058-020-00009-5
https://doi.org/10.1186/s13012-020-01041-8
https://doi.org/10.1186/s13012-018-0761-6
https://doi.org/10.1186/s13012-018-0761-6
https://doi.org/10.1007/s00520-019-05108-1
https://doi.org/10.1007/s00520-019-05108-1
https://doi.org/10.3747/co.22.2650
https://doi.org/10.1007/s00520-017-3640-9
https://doi.org/10.1007/s11764-019-00773-x
https://doi.org/10.1007/s11764-021-01080-0
https://doi.org/10.1007/s11764-021-01080-0
https://doi.org/10.1016/j.jval.2017.04.013
https://doi.org/10.1249/tjx.0000000000000208
https://doi.org/10.1249/tjx.0000000000000208
https://doi.org/10.1200/JOP.2017.024729
https://doi.org/10.1007/s00520-019-04689-1
https://doi.org/10.1007/s00520-019-04689-1
https://doi.org/10.1016/j.critrevonc.2017.09.005
https://doi.org/10.1111/ecc.13251
https://doi.org/10.1111/ecc.13251
https://doi.org/10.3389/fpubh.2019.00293
https://doi.org/10.3389/fpubh.2019.00293
https://doi.org/10.1186/s12885-020-07454-4
https://doi.org/10.1016/j.apmr.2018.07.193
https://doi.org/10.1016/j.apmr.2018.07.193
https://doi.org/10.1186/s12966-020-01032-4
https://doi.org/10.1186/s43058-022-00337-8
https://doi.org/10.1186/s43058-022-00337-8
https://doi.org/10.5888/pcd11.130184
https://sustaintool.org/
https://doi.org/10.5888/pcd11.130185
http://www.cfirguide.org/index.html
https://www.ibm.com/au-en/marketplace/spss-statistics
https://www.ibm.com/au-en/marketplace/spss-statistics
http://www.qsrinternational.com/nvivo/nvivo-products/nvivo-11-for-windows/nvivo-pro
http://www.qsrinternational.com/nvivo/nvivo-products/nvivo-11-for-windows/nvivo-pro
https://doi.org/10.1186/1471-2288-13-117


Supportive Care in Cancer (2023) 31:422 

1 3

Page 19 of 20 422

directions. Implement Sci 14(1):42. https:// doi. org/ 10. 1186/ 
s13012- 019- 0892-4

 54. Michie S, Johnston M, Rothman AJ, de Bruin M, Kelly MP, Carey 
RN et al (2021) Developing an evidence-based online method of 
linking behaviour change techniques and theoretical mechanisms 
of action: a multiple methods study. Southampton (UK): NIHR J 
Library 9:1. https:// doi. org/ 10. 3310/ hsdr0 9010

 55. Braithwaite J, Churruca K, Ellis LA (2017) Can we fix the uber-
complexities of healthcare? J Royal Soc Med 110(10):392–394. 
Epub 2017/09/19. https:// doi. org/ 10. 1177/ 01410 76817 728419

 56. Brownson R, Colditz G, Proctor E (2017) Dissemination and 
implementation research in health: translating science to practice, 
Second edn. Oxford University Press, New York

 57. Frykman M, Hasson H, Muntlin Athlin Å, von Thiele SU (2014) 
Functions of behavior change interventions when implementing 
multi-professional teamwork at an emergency department: a com-
parative case study. BMC Health Serv Res 14(1):218. https:// doi. 
org/ 10. 1186/ 1472- 6963- 14- 218

 58. Bardosh KL, Murray M, Khaemba AM, Smillie K, Lester R 
(2017) Operationalizing mHealth to improve patient care: a quali-
tative implementation science evaluation of the WelTel texting 
intervention in Canada and Kenya. Glob Health 13(1):87. https:// 
doi. org/ 10. 1186/ s12992- 017- 0311-z

 59. Lengnick-Hall R, Stadnick NA, Dickson KS, Moullin JC, Aarons 
GA (2021) Forms and functions of bridging factors: specifying 
the dynamic links between outer and inner contexts during imple-
mentation and sustainment. Implement Sci 16(1):34. https:// doi. 
org/ 10. 1186/ s13012- 021- 01099-y

 60. Davidoff F (2019) Understanding contexts: how explanatory theo-
ries can help. Implement Sci 14(1):23. https:// doi. org/ 10. 1186/ 
s13012- 019- 0872-8

 61. Kislov R, Pope C, Martin GP, Wilson PM (2019) Harnessing the 
power of theorising in implementation science. Implement Sci 
14(1):103. https:// doi. org/ 10. 1186/ s13012- 019- 0957-4

 62. Kauffeldt KD, Sabiston CM, Santa Mina D, Tomasone JR (2021. 
Epub 2021/10/27) An organizational approach to exploring the 
determinants of community-based exercise program implementa-
tion for breast cancer survivors. Support Care Cancer. https:// doi. 
org/ 10. 1007/ s00520- 021- 06591-1

 63. Gorzelitz JS, Bouji N, Stout NL (2022) Program barriers and 
facilitators in virtual cancer exercise implementation: a qualita-
tive analysis. Trans J Am Coll Sports Med 7(3):e000199. https:// 
doi. org/ 10. 1249/ tjx. 00000 00000 000199

 64. Neil-Sztramko SE, Smith-Turchyn J, Fong A, Kauffeldt K, Toma-
sone JR (2022) Community-based exercise programs for cancer 
survivors: a scoping review of program characteristics using the 
Consolidated Framework for Implementation Research. Arch Phys 
Med Rehab 103(3):542–58.e10. https:// doi. org/ 10. 1016/j. apmr. 
2021. 06. 026

 65. Damschroder LJ, Lowery JC (2013) Evaluation of a large-scale 
weight management program using the Consolidated Framework 
for Implementation Research (CFIR). Implement Sci 8(1):51. 
https:// doi. org/ 10. 1186/ 1748- 5908-8- 51

 66. Barwick M, Dubrowski R, Damschroder L (2020) Factorsrs asso-
ciated with effective implementation: research and practical impli-
cations. In: Albers B, Shlonsky A, Mildon R (eds) Implementation 
Science 30. Springer Nature, Switzerland

 67. Qu H, Shewchuk R, Hu X, Baumann AA, Martin MY, Pisu M et al 
(2020) Input from multiple stakeholder levels prioritizes targets 
for improving implementation of an exercise intervention for rural 
women cancer survivors. Implement Sci Commun 1(1):97. https:// 
doi. org/ 10. 1186/ s43058- 020- 00061-1

 68. Santa Mina D, Cutrono SE, Rogers LQ (2018) Integrating exercise 
into the electronic medical record: a case series in oncology. Trans 

J Am CollSports Med 3(23):181–189. https:// doi. org/ 10. 1249/ tjx. 
00000 00000 000074

 69. Sarkies M, Long JC, Pomare C, Wu W, Clay-Williams R, Nguyen 
HM et al (2020) Avoiding unnecessary hospitalisation for patients 
with chronic conditions: a systematic review of implementation 
determinants for hospital avoidance programmes. Implement Sci 
15(1):91. https:// doi. org/ 10. 1186/ s13012- 020- 01049-0

 70. Moore SA, Arnold KT, Beidas RS, Mendelson T (2021) Speci-
fying and reporting implementation strategies used in a school-
based prevention efficacy trial. Implement Res Pract:2. https:// doi. 
org/ 10. 1177/ 26334 89521 10478 41

 71. Schroeck FR, Ould Ismail AA, Haggstrom DA, Sanchez SL, 
Walker DR, Zubkoff L (2022) Data-driven approach to implemen-
tation mapping for the selection of implementation strategies: a 
case example for risk-aligned bladder cancer surveillance. Imple-
ment Sci 17(1):58. https:// doi. org/ 10. 1186/ s13012- 022- 01231-6

 72. Hoskins K, Sanchez AL, Hoffacker C, Momplaisir F, Gross R, 
Brady KA et al (2022) Implementation mapping to plan for a 
hybrid trial testing the effectiveness and implementation of a 
behavioral intervention for HIV medication adherence and care 
retention. FrontPublic Health 10:872746. Epub 2022/08/20. 
https:// doi. org/ 10. 3389/ fpubh. 2022. 872746

 73. Boyd MR, Powell BJ, Endicott D, Lewis CC (2018) A method 
for tracking implementation strategies: an exemplar implementing 
measurement-based care in community behavioral health clinics. 
Behav Ther 49(4):525–537. https:// doi. org/ 10. 1016/j. beth. 2017. 
11. 012

 74. Tami-Maury IM, Liao Y, Rangel ML, Gatus LA, Shinn EH, Alex-
ander A et al (2022) Active living after cancer: adaptation and 
evaluation of a community-based physical activity program for 
minority and medically underserved breast cancer survivors. Can-
cer 128(2):353–363. https:// doi. org/ 10. 1002/ cncr. 33904

 75. Waltz TJ, Powell BJ, Matthieu MM, Smith JL, Damschroder 
LJ, Chinman MJ et  al (2021) Consensus on strategies for 
implementing high priority mental health care practices within 
the US Department of Veterans Affairs. Implement Res Pract 
2:26334895211004607. https:// doi. org/ 10. 1177/ 26334 89521 
10046 07

 76. Rudd BN, Davis M, Beidas RS (2020) Integrating implementation 
science in clinical research to maximize public health impact: a 
call for the reporting and alignment of implementation strategy 
use with implementation outcomes in clinical research. Implement 
Sci 15(1):103. https:// doi. org/ 10. 1186/ s13012- 020- 01060-5

 77. Bunger AC, Powell BJ, Robertson HA, MacDowell H, Birken SA, 
Shea C (2017) Tracking implementation strategies: a description 
of a practical approach and early findings. Health Res Policy Syst 
15(1):15. https:// doi. org/ 10. 1186/ s12961- 017- 0175-y

 78. Rogal SS, Yakovchenko V, Waltz TJ, Powell BJ, Kirchner JE, 
Proctor EK et al (2017) The association between implementa-
tion strategy use and the uptake of hepatitis C treatment in a 
national sample. Implement Sci 12(1):60. https:// doi. org/ 10. 1186/ 
s13012- 017- 0588-6

 79. Curran GM, Bauer M, Mittman B, Pyne JM, Stetler C (2012) 
Effectiveness-implementation hybrid designs: combining ele-
ments of clinical effectiveness and implementation research to 
enhance public health impact. Med Care 50(3):217–226. https:// 
doi. org/ 10. 1097/ MLR. 0b013 e3182 408812

 80. Fleiszer AR, Semenic SE, Ritchie JA, Richer M-C, Denis J-L 
(2015) The sustainability of healthcare innovations: a concept 
analysis. J Adv Nurs 71(7):1484–1498. https:// doi. org/ 10. 1111/ 
jan. 12633

 81. Damschroder LJ, Reardon CM, Opra Widerquist MA, Lowery J 
(2022) Conceptualizing outcomes for use with the Consolidated 
Framework for Implementation Research (CFIR): the CFIR 

https://doi.org/10.1186/s13012-019-0892-4
https://doi.org/10.1186/s13012-019-0892-4
https://doi.org/10.3310/hsdr09010
https://doi.org/10.1177/0141076817728419
https://doi.org/10.1186/1472-6963-14-218
https://doi.org/10.1186/1472-6963-14-218
https://doi.org/10.1186/s12992-017-0311-z
https://doi.org/10.1186/s12992-017-0311-z
https://doi.org/10.1186/s13012-021-01099-y
https://doi.org/10.1186/s13012-021-01099-y
https://doi.org/10.1186/s13012-019-0872-8
https://doi.org/10.1186/s13012-019-0872-8
https://doi.org/10.1186/s13012-019-0957-4
https://doi.org/10.1007/s00520-021-06591-1
https://doi.org/10.1007/s00520-021-06591-1
https://doi.org/10.1249/tjx.0000000000000199
https://doi.org/10.1249/tjx.0000000000000199
https://doi.org/10.1016/j.apmr.2021.06.026
https://doi.org/10.1016/j.apmr.2021.06.026
https://doi.org/10.1186/1748-5908-8-51
https://doi.org/10.1186/s43058-020-00061-1
https://doi.org/10.1186/s43058-020-00061-1
https://doi.org/10.1249/tjx.0000000000000074
https://doi.org/10.1249/tjx.0000000000000074
https://doi.org/10.1186/s13012-020-01049-0
https://doi.org/10.1177/26334895211047841
https://doi.org/10.1177/26334895211047841
https://doi.org/10.1186/s13012-022-01231-6
https://doi.org/10.3389/fpubh.2022.872746
https://doi.org/10.1016/j.beth.2017.11.012
https://doi.org/10.1016/j.beth.2017.11.012
https://doi.org/10.1002/cncr.33904
https://doi.org/10.1177/26334895211004607
https://doi.org/10.1177/26334895211004607
https://doi.org/10.1186/s13012-020-01060-5
https://doi.org/10.1186/s12961-017-0175-y
https://doi.org/10.1186/s13012-017-0588-6
https://doi.org/10.1186/s13012-017-0588-6
https://doi.org/10.1097/MLR.0b013e3182408812
https://doi.org/10.1097/MLR.0b013e3182408812
https://doi.org/10.1111/jan.12633
https://doi.org/10.1111/jan.12633


 Supportive Care in Cancer (2023) 31:422

1 3

422 Page 20 of 20

outcomes addendum. Implement Sci 17(1):7. https:// doi. org/ 10. 
1186/ s13012- 021- 01181-5

 82. Weiner BJ, Lewis CC, Stanick C, Powell BJ, Dorsey CN, Clary AS 
et al (2017) Psychometric assessment of three newly developed 
implementation outcome measures. Implement Sci 12(1):108. 
https:// doi. org/ 10. 1186/ s13012- 017- 0635-3

 83. Adusumalli S, Jolly E, Chokshi NP, Gitelman Y, Rareshide CAL, 
Kolansky DM et al (2021) Referral rates for cardiac rehabilitation 
among eligible inpatients after implementation of a default opt-
out decision pathway in the electronic medical record. JAMA Net 
Open 4(1):e2033472-e. https:// doi. org/ 10. 1001/ jaman etwor kopen. 
2020. 33472

 84. Ades PA, Keteyian SJ, Wright JS, Hamm LF, Lui K, Newlin K 
et al (2017) Increasing cardiac rehabilitation participation from 
20% to 70%: a road map from the million hearts cardiac rehabilita-
tion collaborative. Mayo Clin Proc 92(2):234–242. https:// doi. org/ 
10. 1016/j. mayocp. 2016. 10. 014

 85. Kennedy MA, Bayes S, Newton RU, Zissiadis Y, Spry NA, Taaffe 
DR et al (2022) Building the plane while it’s flying: implemen-
tation lessons from integrating a co-located exercise clinic into 
oncology care. BMC Health Serv Res 22(1):1235. https:// doi. org/ 
10. 1186/ s12913- 022- 08607-w

 86. Covington KR, Marshall T, Campbell G, Williams GR, Fu JB, 
Kendig TD et al (2021) Development of the Exercise in Cancer 
Evaluation and Decision Support (EXCEEDS) algorithm. Sup-
port Care Cancer 29(11):6469–6480. https:// doi. org/ 10. 1007/ 
s00520- 021- 06208-7

 87. Stout NL, Brown JC, Schwartz AL, Marshall TF, Campbell AM, Nekh-
lyudov L et al (2020) An exercise oncology clinical pathway: screening 
and referral for personalized interventions. Cancer 126(12):2750–2758. 
Epub 2020/03/25. https:// doi. org/ 10. 1002/ cncr. 32860

 88. University College London. The human behaviour-change project 
London, UK: Centre for Behaviour Change, University College Lon-
don; 2022 Available from: https:// www. human behav iourc hange. org/. 
Accessed 19 Oct 2022 

 89. Society for Implementation Research Collaboration. Mechanism 
network of expertise: Society for Implementation Research Col-
laboration,; 2022 [cited 2022 19 October]. Available from: https:// 
socie tyfor imple menta tionr esear chcol labor ation. org/ mecha nisms- 
netwo rk- of- exper tise/

 90. Sarkies MN, Francis-Auton E, Long JC, Partington A, Pomare C, 
Nguyen HM et al (2020) Implementing large-system, value-based 
healthcare initiatives: a realist study protocol for seven natural 
experiments. BMJ Open 10(12):e044049. https:// doi. org/ 10. 1136/ 
bmjop en- 2020- 044049

 91. Sales AE, Barnaby DP, Rentes VC. Letter to the editor on “The 
Implementation Research Logic Model: a method for planning, 
executing, reporting, and synthesizing implementation projects” 
(Smith JD, Li DH, Rafferty MR. The Implementation Research Logic 
Model: a method for planning, executing, reporting, and synthesiz-
ing implementation projects. Implement Sci. 2020;15 (1):84. https:// 
doi. org/ 10. 1186/ s13012- 020- 01041-8). Implementation Science. 
2021;16(1):97. https:// doi. org/ 10. 1186/ s13012- 021- 01169-1

 92. McHugh S, Presseau J, Luecking CT, Powell BJ (2022) Examining 
the complementarity between the ERIC compilation of implemen-
tation strategies and the Behaviour Change Technique taxonomy: 
a qualitative analysis. Implement Sci 17(1):56. https:// doi. org/ 10. 
1186/ s13012- 022- 01227-2

Publisher’s note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

Authors and Affiliations

Louise Czosnek1 · Nicole M. Rankin2,3 · Prue Cormie4,5 · Andrew Murnane4 · Jane Turner6 · Justin Richards7 · 
Simon Rosenbaum8,9 · Eva M. Zopf1,10

 * Louise Czosnek 
 Louise.czosnek@myacu.edu.au

1 Mary MacKillop Institute for Health Research, Australian 
Catholic University, Melbourne, Victoria, Australia

2 Faculty of Medicine and Health, University of Sydney, 
Sydney,  New South Wales, Australia

3 Faculty of Medicine, Dentistry and Health Sciences, 
University of Melbourne, Melbourne,  Victoria, Australia

4 Peter MacCallum Cancer Centre, Melbourne, Victoria, 
Australia

5 Sir Peter MacCallum Department of Oncology, The 
University of Melbourne, Melbourne, Victoria, Australia

6 Concord Repatriation General Hospital, Concord, 
New South Wales, Australia

7 Faculty of Health, Victoria University of Wellington, 
Wellington, New Zealand

8 Discipline of Psychiatry and Mental Health, University 
of New South Wales, Sydney, Australia

9 School of Health Sciences, University of New South Wales, 
Sydney,  New South Wales, Australia

10 Cabrini Cancer Institute, Department of Medical Oncology, 
Cabrini Health, Melbourne, Victoria, Australia

https://doi.org/10.1186/s13012-021-01181-5
https://doi.org/10.1186/s13012-021-01181-5
https://doi.org/10.1186/s13012-017-0635-3
https://doi.org/10.1001/jamanetworkopen.2020.33472
https://doi.org/10.1001/jamanetworkopen.2020.33472
https://doi.org/10.1016/j.mayocp.2016.10.014
https://doi.org/10.1016/j.mayocp.2016.10.014
https://doi.org/10.1186/s12913-022-08607-w
https://doi.org/10.1186/s12913-022-08607-w
https://doi.org/10.1007/s00520-021-06208-7
https://doi.org/10.1007/s00520-021-06208-7
https://doi.org/10.1002/cncr.32860
https://www.humanbehaviourchange.org/
https://societyforimplementationresearchcollaboration.org/mechanisms-network-of-expertise/
https://societyforimplementationresearchcollaboration.org/mechanisms-network-of-expertise/
https://societyforimplementationresearchcollaboration.org/mechanisms-network-of-expertise/
https://doi.org/10.1136/bmjopen-2020-044049
https://doi.org/10.1136/bmjopen-2020-044049
https://doi.org/10.1186/s13012-020-01041-8
https://doi.org/10.1186/s13012-020-01041-8
https://doi.org/10.1186/s13012-021-01169-1
https://doi.org/10.1186/s13012-022-01227-2
https://doi.org/10.1186/s13012-022-01227-2


179 
 

7.3 Concluding statements - Section 3 (Chapters 5, 6 and 7) 

Section 3 of this thesis addressed the second sub-aim of this thesis by demonstrating how mental 

healthcare and cancer care organisations have successfully implemented exercise EBIs.   

 

A thorough description and rationale, via systematically linking implementation science frameworks 

and applying relevant program logic and case study methods, provided the foundations for exploring 

and explaining the implementation process at different healthcare sites. Through this process, a 

complex mix of determinants, implementation strategies and outcomes of implementation efforts 

were uncovered. The IRLM’s that were applied to map and interpret the findings helped make sense 

of the voluminous data. Through re-working the IRLM the explanation for implementation was 

produced. 

 

At each site, different factors influenced implementation and different strategies were used, 

contributing to different outcomes. However, the multiple case study in cancer described in Chapter 

7 helped elucidate commonality across sites that can inform future implementation efforts.   

 

In the next section the body of work produced through this thesis is discussed. This includes the 

overall strengths and limitations of the work, the contribution to the literature and the practical 

application of the findings to facilitate implementation practice.      
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8.0 CHAPTER EIGHT: Thesis discussion and conclusions 

 

This thesis sought to understand how exercise EBIs are integrated into routine practice to treat NCDs. 

Two sub-aims inform the response to the primary research aim: 1) conduct novel evidence synthesis 

of exercise EBIs for mental illness and cancer to understand how different synthesis methods can 

support improved implementation in practice; and 2) explore how healthcare organisations have 

successfully implemented exercise EBIs within routine practice for treating mental illness and cancer. 

This chapter contains a summary of the main findings of the thesis. The significance of these findings 

and future research directions are discussed with reference to the four research gaps identified in 

Chapter 1. The chapter concludes by highlighting the practical application, strengths and limitations 

of the body of work comprising this thesis.   

 

8.1 Overview of findings 

In Section 1 (chapters 1 and 2) the evidence for exercise as a treatment for NCDs was established (1, 

2). Regular exercise can positively impact almost every bodily system (3). It can improve cardiac 

function, metabolic control, cognition, memory, digestive function and musculoskeletal health. 

Within these broad-based benefits, researchers are advancing their understanding of the clinical 

impacts of exercise on specific NCDs, including mental illness and cancer. In sections 2 and 3 of this 

thesis, these conditions were the subject of investigation because workforce projections identify these 

conditions as growth areas for healthcare workers skilled in exercise prescription (4, 5). Further, both 

conditions are significant contributors to disease burden, with exercise providing a strategy to 

potentially ameliorate disease burden impacts (6, 7). The culminating evidence base in mental illness 

and cancer has resulted in multiple calls to action to embed exercise in standard care (8-11). However, 

the potential value of exercise EBIs will only be realised if the research-to-practice gap is addressed. 

 

The research-to-practice gap is a complex and multi-faceted issue. It commences with existing 

practices for how research evidence is conceived, funded, produced and then considered for 

application in practice. Historically, the integration of evidence into practice was an afterthought of 

the research process or assumed to occur automatically. This is not the case, with the field of 

implementation science recognising that active methods are needed to move evidence into practice. 

Only interventions with a supporting research evidence base should be considered for 

iv 
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implementation. However, existing methods for synthesising the research evidence rarely consider 

its practical application and can, in fact, add to the research-to-practice gap. Hence, the first step of 

this thesis was to investigate the evidence base for mental illness and cancer with a focus on outcomes 

that are relevant for implementation and that generate evidence that is useful for practice.  

 

8.1.1 Conduct novel evidence synthesis of exercise EBIs for mental illness and cancer to understand 

how different synthesis methods can support improved implementation in practice    

Section 2 of this thesis included two chapters that address the first sub-aim of this thesis. Evidence is 

foundational to implementation science because the overall purpose of the field is to increase the use 

of EBIs, the premise being that scientific research has concluded that an EBI elicits sufficient benefit 

to individuals and communities that its widespread use is warranted (12, 13). However, academic 

communities recognise that the historical research methods used to establish the evidence base are 

flawed when seeking to inform practice (14-16). This may inadvertently contribute to the poor uptake 

of research, which  contributes to the research-to-practice gap (17). Clinically useful research is said 

to include pragmatic research designs, including innovative evidence synthesis methods, and 

establishing real-world acceptability and feasibility of an EBI. Further, measuring outcomes that are 

important to patients and ensuring an EBI represents good value for money is also recommended (14-

16).  

 

In Chapter 3, a meta-review design was used to synthesise the evidence for exercise EBIs and mental 

illness to determine effectiveness. Effectiveness was defined in clinically useful terms including the 

anticipated health benefits, safety and whether the EBI represents good value for money. The review 

summarised the effectiveness of exercise across six different mental health conditions (i.e., 

depression, schizophrenia, anxiety, posttraumatic stress disorder, substance/alcohol use and multiple 

diagnoses). Most reviews were identified in depression (8 reviews) and schizophrenia (8 reviews), 

with fewer reviews summarising the effectiveness of exercise in the treatment of posttraumatic stress 

disorder (1 review). The meta-review revealed that across various conditions and different types of 

exercise (i.e., yoga, football and structured exercise), most reviews (32 of 33 included studies) 

reported positive outcomes supporting the effectiveness of exercise EBIs. According to our definition 

of effectiveness, most reviews measured the clinical impact of exercise on the symptoms of mental 

illness. Reporting on adverse events was less common, and no studies that included cost data were 

found.  
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In Chapter 4, the second novel evidence synthesis method was applied. It was a systematic review 

exploring implementation outcomes of exercise EBIs in cancer care. To our knowledge, it is one of 

the first studies on exercise and cancer involving the synthesis of implementation outcomes with 

Proctor and colleagues’ IOF. By excluding efficacy studies and summarising implementation 

outcomes in real-world practice, the practical application of our findings may be enhanced. This is 

because the myriad of contextual factors that influence evidence use and decision-making are 

elucidated (18). This encourages researchers and practitioners to start working with complexity rather 

than seeking to control it, as is the case in efficacy studies (19). Successful implementation is often 

defined and measured via implementation outcomes (20), which is also important for avoiding the 

conflation of EBI success and implementation success (21), for example, by concluding that an EBI 

is ineffective in practice when actually an implementation failure has contributed to the poor outcome 

(22, 23).    

 

The review explored all eight implementation outcomes described in the IOF. Most exercise 

interventions were group-based and delivered in a community setting by qualified health 

professionals to people with a range of cancer diagnoses. Most studies were classified as effectiveness 

studies, and the most common implementation outcomes reviewed were feasibility and adoption. By 

contrast, the least common implementation outcomes evaluated were penetration and sustainability, 

and implementation fidelity was difficult to ascertain. Taken together, the review revealed that 

exercise EBIs are being successfully implemented in practice. However, we need additional  

information on how success is defined, measured and reported.  

 

To conclude, Section 2 of this thesis included two approaches to systematic reviews designed to elicit 

information that is helpful for implementation practice. The reviews generated insights that can better 

inform practice compared to traditional synthesis methods. However, noting the gaps identified 

through these reviews, much scope exists to augment existing methods of research production and 

synthesis to help develop an evidence base that better supports translational efforts. In the next 

section, the contributions this thesis makes to addressing some of these gaps through the 

implementation research studies that were completed, are discussed.   
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8.1.2 Explore how healthcare organisations have successfully implemented exercise EBIs within 

routine practice for treating cancer and mental illness 

Section 3 of this thesis comprised three studies and sought to address the second sub-aim of this 

thesis.  

 

Chapter 5 provided a detailed description and rationale for case study methods and how a theoretically 

driven approach can help explore the implementation process. Specifically, the chapter detailed how 

case study methods were applied to develop an IRLM. As the IRLM is a relatively new tool for 

explicating the program logic within the implementation process, it was necessary to detail our 

approach. The tool encouraged the use of a comprehensive approach, and the complete identification 

and documentation of determinants and implementation strategies were achieved. Critical study 

design elements for how implementation outcomes were measured were also documented. Second, 

the IRLM calls for key conceptual relationships to be identified. Although this was possible via the 

use of colours in the IRLM, it was challenging to reconcile the innately linear approach to 

implementation that the IRLM elicits versus the interactive and dynamic nature of implementation in 

practice. We sought to resolve this issue by redeveloping the IRLM within a more traditional logic 

model structure that added several uni- and bi-directional arrows to demonstrate the interrelatedness 

of constructs.  

 

The second main aim of the study described in Chapter 5 was to uncover whether synthesis across 

different settings was possible with the IRLM. This was an area in which the utility of the IRLM was 

underexplored (24). Through the study, it was possible to synthesise findings across sites using a 

multiple case study design. By comparing and contrasting results across sites, commonalities and 

differences were uncovered that facilitated the synthesis. The ability to synthesise findings across 

sites strengthens the generalisability of findings.  

 

Chapter 6 provided the findings of the first of two studies in which the case study methods described 

in Chapter 5 were applied. The first study was a case study on the implementation of exercise EBIs 

in a community-based youth mental healthcare service. The study identified 43 unique determinants 

that influenced implementation. A similar number of implementation strategies was identified, and 

several service gaps were identified by evaluating implementation outcomes. These gaps included a 

lack of process for measuring the ongoing sustainability of health outcomes, no method for measuring 
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the fidelity of implementation as aligned to the dose/amount needed to produce clinical outcomes and 

a potential referral bias whereby only youth with the most acute needs were referred to the exercise 

service. The simplified IRLM and re-produced logic model identify some similarities between the 

proposed mechanism of change in this study and those in existing studies. This included the use of 

manager feedback to motivate staff, delegating task responsibility to a specific person, building 

trusting relationships among staff and augmenting clinical norms.  

 

Several critical implementation barriers and strategies were highlighted in this study. This included 

staff’s lack of capability and experience with the exercise EBIs, the perception that screening and 

referral for exercise was more work and the relative priority of exercise was low when dealing with 

crisis issues (i.e., homelessness). Leaders undertook several actions to support the workforce, 

including allocating direct and additional resources for the service, providing protected learning time 

and prioritising a safe organisational climate. The leaders’ actions to create a new clinical team by 

hiring a staff member with overall responsibility for physical healthcare, including exercise, was 

critical to implementation of exercise EBIs. This is because they implemented an audit and feedback 

system that increased healthcare providers’ compliance with existing organisational procedures 

pertaining to assessing physical healthcare and referral to exercise.   

  

The final study comprising this thesis is described in Chapter 7. It was a multiple case study in which 

we examined the implementation of exercise EBIs in cancer care. In the study, we sought to identify 

commonalities and differences across three case sites. From there, an explanatory causal pathway for 

implementation was developed. Across sites that implemented different exercise EBIs, 18 

determinants and 22 implementation strategies were consistent. By contrast, 16 determinants and 24 

implementation strategies differed. Implementation outcomes also varied.  However, commonalities 

in factors contributing to sustaining exercise EBIs were identified via the PSAT. These factors 

included program adaption and environment support, wherein the constructs of environment support 

included the support of a champion, leadership and the public. The study culminated in the 

development of 11 pathways that explained the implementation process when combined. They also 

offer transferable findings that can form the basis of future implementation research in exercise EBIs 

and cancer. These pathways included (mechanism italicised): 1) developing knowledge about 

exercise via education and training; 2) fostering social and professional identity by developing 

relationships across the healthcare workforce; 3) developing stakeholders’ skills and capability by 
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adapting exercise EBIs to the changing context; 4) building optimism and positive beliefs about the 

EBI by engaging stakeholders; 5) individuals engaging in informal action planning via the provision 

of supportive, interactive assistance; 6) establishing methods for ongoing evaluation and iteration that 

encourage change based on data; 7) reinforcing the expected outcomes of the EBI by supporting the 

healthcare workforce; 8) simplifying the decision-making processes associated with the EBI by 

creating the perception of a one-stop-shop; 9) creating aligned goals between the EBI and the 

organisation by capturing information that supports executive priorities; 10) growing and securing 

resources by accessing new funding and developing resourcing-sharing agreements; and 11) driving 

consumer-responsive decision-making by leveraging interpersonal relationships coupled with action 

planning. 

 

In conclusion, Section 3 of this thesis includes the methodological approach and findings of two 

studies in which we explored the implementation of exercise EBIs in mental illness and cancer care. 

In these studies, we applied many of the core constructs of implementation science. Appropriate 

theoretical application coupled with program logic was used to elucidate the implementation process. 

Implementation research exists in a relatively formative state concerning both mental illness and 

cancer care, where exercise is the EBI of interest. As such, there is much scope to build on the work 

presented in this thesis. The precise application of fundamental implementation science constructs 

and principles provides a solid foundation for further research. In the next section, we discuss the 

significance of the findings, areas for future research and the practical application of the work.  

 

8.2 Significance of findings, future research directions and practical application 

In Chapter 1, four research gaps were identified that this thesis sought to address. These gaps were: 

1) applying novel evidence synthesis methods; 2) specifying implementation strategies according to 

a recognised taxonomy; 3) contributing to understanding the later stages of implementation 

(sustainability); and 4) innovative theoretical application of implementation science frameworks. The 

significance of our findings and the opportunity to build on the work presented in this thesis are 

discussed with reference to these four research gaps. 

 

8.2.1 Applying novel evidence synthesis methods 

The first research gap was addressed through the two systematic reviews. The concurrent aim of these 

reviews was to apply novel methods to improve the practical application of evidence in practice.  
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The meta-review was the first innovative method. The technique allowed for synthesis of information 

across several mental health conditions and a broad, implementation-focused definition of 

effectiveness. Its breadth may help to address the research-to-practice gap by providing an accessible 

synthesis of the available evidence to support decision-making (25-27). It can also be applied to 

address conflicting findings in separate systematic reviews, which can be a barrier to evidence uptake 

(28, 29). Further, the method does not exclude studies through the quality assessment (30). In place, 

a critical analysis is conducted on the overall body of published works, improving the transparency 

of the totality of evidence for a given topic (31). This is evidenced in our meta-review in which the 

conflicting findings in previous systematic reviews about the effectiveness of exercise as a treatment 

for depression were addressed. At face value, this may reduce the knowledge lost through evidence-

synthesis practices. Studies with potentially valuable insights are preserved, despite failing to meet 

pre-established quality standards, so conflicting evidence can be reconciled. 

The review revealed research gaps in cost and safety data. The lack of reporting on adverse events is 

a recognised issue across many health interventions (32-34), including exercise EBIs for people with 

mental illness (35, 36). Highlighting these gaps is an important finding of our work to guide the future 

development of clinically useful research (14-16). It ensures that ensuing work builds on these gaps 

to avoid duplication, which adds to research waste. Augmenting these data gaps through other 

methods may also be helpful (34). This may include summarising indirect evidence, which provides 

information outside a pre-determined study protocol, and examining health system data (37). To 

illustrate, a recent study by Deenik and colleagues sought to understand the cost of implementing a  

lifestyle intervention that included exercise in an inpatient facility by retrospectively reviewing 

routinely collected health system data (38). The authors found that the introduction of the lifestyle 

EBI did not increase healthcare costs. Similarly, a report commissioned by Exercise & Sports Science 

Australia, on the cost-effectiveness of AEP services in the Australian healthcare system, indicated  

that for each case of depression averted through the delivery of exercise by an AEP,  the healthcare 

system saved $10,062 per year in 2015 (39). Finally, a recent systematic review of exercise as therapy 

for several NCDs (including psychiatric conditions) summarised adverse events and found no 

increased risk of serious adverse events (i.e., death and hospitalisation), but there was an increased 

risk of non-serious adverse events (i.e., fatigue and pain). The authors concluded that exercise therapy 

was a safe intervention, but for people with NCDs, closer monitoring may be required to reduce the 



187 
 

risk of non-serious adverse events (33). Adopting a pragmatic approach to establishing the evidence 

base is valuable when addressing the research-to-practice gap. 

 

By contrast, differing benefits (and challenges) were identified when considering the practical 

application of the systematic review of implementation outcomes. The significance of the findings is 

the ability to define and understand successful implementation. Extracting implementation outcomes 

through evidence synthesis is an essential pursuit because it can also improve the generalisability of 

findings and the implementability of exercise EBIs (21, 40, 41). Tierney and colleagues suggested 

that extracting implementation outcomes is also feasible, despite being a relatively new approach 

(42). Shepherd and colleagues identified several learning from their efforts to measure and define 

implementation success in practice, including: 1) consulting recognised frameworks to develop 

measures; 2) determining the unit of analysis that is most beneficial for measurement; 3) mapping the 

outcome to data sources and timing for collection; and 4) including longitudinal qualitative 

components to define success (21). The most valuable suggestion for practice is identifying measures 

that simultaneously guide individual patient care and can be aggregated for organisation-wide quality 

improvement efforts (43). The other primary benefit of applying a novel synthesis method to inform 

implementation practice was achieved by excluding efficacy studies. By synthesising real-world 

findings, the review acknowledges the voltage drop of EBIs as they move through research phases to 

widespread use (44, 45). Promoting pragmatic clinical trials and implementation research may 

facilitate the elucidation of the actual effect size of exercise EBIs in real-world settings. It can also 

encourage increased consideration of the ongoing adaptions and optimisations needed to ensure 

clinical impacts are maintained in complex and dynamic healthcare settings.   

 

Both these reviews were able to elucidate different information that potentially has a greater 

translational impact compared to traditional synthesis methods. However, it is likely that these 

methods alone will not resolve the complexity of producing research evidence useful for 

implementation. They do not provide a definitive answer to the question of whether exercise EBIs 

are value for money in mental healthcare or provide a framework for the successful implementation 

of exercise EBIs in cancer care. No single research study can be the panacea to resolve the myriad of 

factors, activities and people that exists within the implementation process. Notwithstanding this, the 

results of our reviews should be a catalyst for additional pragmatic approaches to research. Future 

researchers can directly build on the work presented in this thesis by: 1) improving the consistent 
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reporting on safety of exercise EBIs for people experiencing mental illness; 2) conducting economic 

evaluations of EBIs to support the efficiency of healthcare services; 3) increase the pragmatic 

evaluation of implementation outcomes in cancer care; 4) ensure these evaluations involve measuring 

implementation outcomes across a range of stakeholder interests and levels of implementation; and 

5) expand the breadth and range of evidence synthesis methods conducted in exercise EBIs to improve 

their utility when planning for implementation at the local level. 

 

8.2.2 Specifying implementation strategies according to a recognised taxonomy 

The next significant finding of this thesis was the identification of implementation strategies used in 

exercise EBIs across cancer and mental illness according to a recognised taxonomy. This enables the 

replication, critical review of impact, and synthesis of implementation strategies in future studies 

(46). As with clinical research, the reason for comprehensively documenting strategies is to curate a 

robust evidence base that directs and guides efficient and effective healthcare practices. Data-driven 

methods of documenting strategies early, for example within clinical research, will also enable 

exercise EBI researchers to “handoff strategies as a package with the (EBI)” (46, p5). This may help 

address critiques about the utility of continued investment in the next/new EBI when efforts to 

implement it are lacking (47).  

 

The other important finding generated by using a recognised taxonomy was the identification of the 

mechanisms of change of these strategies. The mechanisms of change identified in our studies were 

produced with reference to the existing literature (48-50), providing some confidence in the 

relationships put forward. However, several research groups are working to match strategies with 

mechanisms of behaviour change (51-54), highlighting the developmental state of mechanistic 

research in implementation science. Nonetheless, identifying mechanisms improves the 

transferability of findings and helps in the tailoring of strategies. Through the development of the 

generalised logic model in the cancer case study, it was not possible to distil the relationship down to 

a common determinant that linked one strategy to a specific outcome. However, by considering the 

mechanism of change (e.g., building knowledge), it was possible to work recursively to identify 

implementation strategies used at case sites that had this mechanism in place. Pursuing a mechanism-

based selection of strategies may encourage a targeted, efficient and precise approach to future 

implementation planning. It focuses attention on the agent of change instead of the strategy itself (55). 

However, this does not detract from the importance of being able to reference strategies using a 
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common language and definition, as facilitated by ERIC. Without this, any form of generalisation 

would not be possible. 

 

Methods exist to support the pragmatic tracking and reporting of implementation strategies in 

research studies (56), including the publication of implementation study reporting guidelines (57, 58). 

Researchers have employed several actions to pragmatic document strategies in practice, including 

developing activity logs to name and operationalise implementation strategies (59), standardised 

templates to support implementation strategy reporting by non-specialists (60), applying reporting 

guidelines to retrospectively define strategies (61) and coding discussions from healthcare team 

meetings (62). A simple adaption to the existing clinical work for both exercise EBIs in mental illness 

and cancer is to include a description of implementation strategies in clinical studies (60, 63). This 

can work in harmony with effectiveness-implementation hybrid study designs that aim to expedite 

evidence movement through the research translation pathway (60, 64). The work presented in this 

thesis contains a reference point and method for tracking strategies that can be replicated. Future 

researchers can build on this work by detailing strategies in clinical, implementation and hybrid 

design research studies. Using existing taxonomies to document implementation strategies is 

important so that consistent language and meaning are developed. For clinical research, this 

represents a simple addition to existing work that could support early planning and the development 

of EBIs for implementation (47).   

 

8.2.3 Contributing to understanding the late stages of implementation (sustainability) 

Sustainability is an under-studied area of implementation science (65-68). However, in recent years, 

a comprehensive definition (69) and guidance have been developed (70) to support the appropriate 

selection of measurement tools based on how sustainability is applied in the research study 

(sustainability is approached as a process or outcome). Measuring sustainability across the combined 

constructs of its definitions (i.e., continued program components, adaptions over time, after a time 

period) and at different levels (i.e., organisation and patient level) is recommended (71-73). This 

includes the exercise EBIs delivered in healthcare settings (74).   

 

The interventional studies of this thesis contributed to this implementation priority by exploring and 

measuring sustainability through a multi-construct definition. This included the measurement of the 

definition constructs across different levels of implementation and via a validated measurement 
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instrument, the PSAT. Through the mental illness case study, program adaption and environmental 

support achieved the highest results on the PSAT, suggesting that they were strengths that contributed 

to sustainability. Across cancer sites, program adaption and environmental support also had the 

highest combined results. By contrast, partnerships and funding stability were identified as 

weaknesses that potentially impact sustainability. It is a significant finding of this thesis that across 

different NCDs, healthcare settings and programs, the strengths and weaknesses that influence 

sustainability were the same when exercise EBIs were implemented.  

 

Other studies that have used the PSAT to understand the sustainment of EBIs (not in exercise EBIs) 

have also identified environmental support (75-77) and program adaption (78) as being highly 

important to sustainable outcomes. However, given that no comparable studies exist on exercise EBIs 

and cancer, and to our knowledge, only one other study examining lifestyle interventions in mental 

illness has used the PSAT (79), the findings should be considered with care. Limited validated tools 

for measuring sustainability exist, so these findings may also be reflective of instrument issues (80, 

81). Further, the existing research on lifestyle interventions for mental illness modified the PSAT 

before use and added six additional items to the organisational capacity domain (79). Unfortunately, 

this renders comparison to our findings difficult.  

 

A separate research agenda exists for sustaining EBIs because rapid advances in knowledge are being 

made (66-68). This includes the refinement of the ERIC taxonomy for the sustainment of EBIs (82) 

and the recent creation of new sustainability tools (83, 84). Notwithstanding these developments, our 

work represents some of the first in both mental illness and cancer that focuses on the later stages of 

implementation. Given the paucity of research that exists in this area, replication is needed in future 

research. To build on our studies, future works should objectively measure sustainability, using a 

multi- construct definition of sustainability. Preferably the measurement is guided by a standardised 

tool that enables comparison to our findings and can build cumulative knowledge (85, 86). This could 

include measurement and tracking across multiple time points to understand how changing healthcare 

environments influence exercise EBI sustainability. 

 

8.2.4 Innovative theoretical application of implementation science frameworks 

The final gap addressed through this thesis was to apply and combine appropriate implementation 

science frameworks across studies to explain the implementation process. The process of identifying 
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mechanism of change and building the related causal pathways through the case studies in this thesis 

was only possible because of the comprehensive theoretical application practiced across studies. The 

isolated use of each framework in this thesis provided a piece of the implementation puzzle. However, 

it was only through unification that the real value of the frameworks was realised (87, 88). The 

implementation process was brought to life, and the complex relationships and interdependencies 

between determinants, implementation strategies and implementation outcomes were unravelled. 

Notwithstanding this value, care should be taken to avoid concluding that the 11 pathways presented 

in Chapter 7 of this thesis form a static model of change for exercise EBIs in cancer care. A balance 

needs to be struck between valuing the structure that comes with differing frameworks and combining 

frameworks, but not losing the subtleness hidden within that structure. It is the shades of grey that 

encompass the unexpected and unanticipated effects that exist within complex implementation 

settings, such as healthcare settings.   

 

The value that comes with the structure of the appropriate theoretical application of implementation 

science frameworks can be best seen through its capacity to support cumulative knowledge across the 

field (89-91). As the approach adopted in this thesis involved employing relevant frameworks at 

different stages, generalisations that inform future research efforts can be made. We use the term 

transferability to describe generalisable elements. At the macro-level, generalisability is achieved via 

the frameworks that are applicable to any EBI in any setting (i.e., the CFIR, ERIC, IOF and IRLM 

are applicable to most implementation research). However, the transferability of findings, which is  

the extent to which primary findings can be applied to a specific future context (92), is relevant to the 

potential future application of exercise EBIs in healthcare. Some scholars have also suggested that 

the transferability of findings becomes the working hypotheses for the subsequent investigation (93). 

Reflecting on the methods from our case studies, by including the IRLM to interpret the findings, 

transferability was achieved by identifying patterns across the dataset that provide the overarching 

take-away message (94). Future reserachers can build on is the take-away message, which in the case 

of this thesis, is the 11 causal pathways underpinning the successful implementation of exercise EBIs 

in cancer care.  

 

To directly build on the work presented in this thesis, empirical testing of the 11 pathways is needed. 

Further, as additional knowledge is built about strategy/mechanism relationships, it is likely that 

further refinements of these pathways will occur. There are also mechanisms of determinants that 
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influence which implementation strategy should be selected within the causal pathway. 

Sales and colleagues alluded to this in their commentary on the IRLM (95). They suggested 

that implementation researchers need to consider the underlying reasons a determinant 

exists. Only then can a link to an implementation strategy be established. Implementation 

research is yet to empirically establish these relationships, which presents an opportunity 

for future research (96).           

 

This thesis makes a valuable contribution to the literature on mental illness and cancer that 

seeks to support the integration of exercise EBIs in routine care. It has provided insights 

into how and why implementation in real-world healthcare settings occurs. It also 

contributes to meeting the research priorities identified in implementation science. In the 

next section, the practical application of these findings is discussed.   

 

8.2.5 Practical application of thesis findings 

An immediate contribution that can be applied to implementation practice is the 11 

pathways that were identified as underpinning the successful implementation of exercise 

EBIs in cancer care. Practitioners, researchers and people seeking to implement exercise 

can prospectively apply the common findings from the case studies to plan for future 

implementation efforts. In Table 8.1, a lay summary of sample activities aligned with the 

11 pathways is provided. It can form the basis for implementation planning. Acknowledging 

that retrospective analysis of implementation strategies used in practice suggests it is 

common for over 20 or more strategies to be applied through implementation, starting with 

a focus on 11 (which were all in use across our 3 case sites), is thought to be feasible. 

Implementation scientists have sought to rank the ERIC implementation strategies by their 

feasibility and importance to help selection and prioritisation (97, 98). Waltz and colleagues 

identified 31 ERIC strategies that were deemed both feasible and important in healthcare 

settings (98). Through their work, strategies categorised within Use evaluative and iterative 

strategies (i.e., conduct local needs assessment, purposely re-examining evaluation) were 

identified as some of the most feasible and highly important. These strategies are consistent 

with activities listed in pathways 6 and 11 in Table 8.1. By contrast, some of the least 

feasible and least important strategies were categorised within Change infrastructure (i.e., 

change liability laws, change credentialing and/or licensure standards). One strategy 

(change record keeping) was identified from the Change infrastructure categorisation in our 

pathways. Changing record keeping was typically operationalised as including exercise in 

an organisation’s electronic medical records. Implementing exercise in 
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electronic medical records for cancer care has previously been considered valuable, albeit highly 

complex (99). As such, in the practical application outlined in Table 8.1, we recognised that this could 

commence more simply by using a spreadsheet-based system to capture consistent records. Taken 

together, one might argue that when using the 11 common pathways to commence planning for 

implementation, retaining strategies within the Use evaluation and iterative strategies category might 

be the highest priority.  However, more realistically these activities are anticipated to be a starting 

point for conversations between communities and stakeholders who are working together on shared 

implementation projects. Stakeholders will collaborate to determine what is most feasible and 

important in their unique implementation setting. 

 

Table 1: Prospective plan for implementing exercise EBIs in cancer care: A summary for 

implementation practice 

The common pathways 

identified through 

research studies 

Example of prospective application in practice 

 1) Develop knowledge 

about exercise via 

education and training 

 

1. Provide training to delivery staff to ensure they have expertise in 

exercise prescription. 

 

2. Ensure delivery staff also have expertise in the NCD that the 

exercise EBI is intended to address. This includes general 

presentations/experiences associated with the condition and 

specific exercise considerations. 

2) Foster social and 

professional identity by 

developing relationships 

across the healthcare 

workforce 

1. Establish a community of practice (CoP) for healthcare workers 

to meet during work hours. 

 

2. To build buy-in across the workforce for the CoP, focus on 

topics of broad interest (e.g., lifestyle risk factors that include 

healthy eating, physical activity, and smoking) instead of just 

exercise. 

 

3. Establish a method whereby the ideas and service improvements 

generated through the CoP are relayed across the organisation. 

Change across the organisation should be enacted based on these 

ideas.   

 

4. Ideally, organisational leaders actively support (or mandate) 
representation from all teams or professional groups at the CoP. 

3) Develop stakeholders’ 

skills and capability by 

adapting exercise EBIs to 

the changing context 

1. For patients, individualise exercise EBIs and encourage 

participation in activities that interest them and that they choose. 
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2. For referral sources, identify their preferred referral method and 

ensure this pathway exists. Ideally, offer multiple, straightforward 

ways to refer (i.e., email, forms and web referrals). 

4) Build optimism and 

positive beliefs about the 

exercise EBI by engaging 

stakeholders 

1. With help from a champion, identify patients, friends and family 

members who are passionate, willing and committed to advocating 

for the exercise EBI. 

   

2. Once these people are identified, work with them to identify 

deficits and areas of improvement for the program or opportunities 

to promote its value.   

 

3. This may include advocating for new equipment, attending 

public events to discuss their experience with the program or 

supporting and leading fundraising efforts.  

5) Individuals engage in 

informal action planning 

via the provision of 

supportive, interactive 

assistance 

1. Establish a mentoring system for healthcare workers (i.e., 

delivery staff), where specific technical issues (i.e., complex 

patient presentation) pertaining to the exercise EBI can be 

discussed and resolved. 

 

2.  Although the CoP might operate at a strategic level, the purpose 

of learning for mentoring is different as it provides direct support 

for staff delivering the exercise EBI. 

6) Establish methods for 

ongoing evaluation and 

iteration that encourage 

change based on data 

1. If available, then use electronic medical records (or if not, then 

use electronic data capture software or a spreadsheet) to capture 

outcome measures and aggregate these periodically to review 

exercise EBI performance. 

 

2. At a minimum, outcome measures should include the measures 

identified in pathways 7 and 9. Further, track referrals from 

clinicians aligned to pathways 3 and 8. 

 

3. Adapt and refine exercise EBIs based on findings and relay 

findings to the executive. 

7) Reinforce the expected 

outcomes of the EBI by 

supporting the healthcare 

workforce 

1. Identify the health and wellbeing outcomes that are important to 

patients and referral sources.   

 

2. Measure these outcomes through initial assessment forms and 

then regularly re-assess them as the patient participates in the 

exercise EBI.   

 

3. Establish a process where progress against these outcomes is 

regularly relayed to the referral source and patient (e.g., email 
updates and progress reports). 

8) Simplify decision-

making processes 

associated with the exercise 

EBI by creating the 

1. Identify and remove decision-making points associated with the 

exercise EBI where possible. Seek to create a one-stop shop for the 

exercise EBI. This could include creating ‘opt-out’ referral 

processes for the exercise EBI. 
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perception of a one-stop-

shop 

2. If the organisation offers other lifestyle services (such as a 

dietitian or psychology services), then link these services together 

as a multi-disciplinary program instead of stand-alone exercise 

services.  

9) Create aligned goals 

between the exercise EBI 

and the organisation by 

capturing information that 

supports executive 

priorities 

1. Identify the organisation's key performance indicators (KPIs) 

and reporting requirements to funding/policy bodies. 

 

2. Ensure the exercise EBI captures this information and provides 

it to the executive on a regular basis so the program contributes to 

meeting organisation-wide priorities and obligations (e.g., through 

pathways 6 and 7).   

10) Grow and secure 

resources by accessing new 

funding and developing 

resource-sharing 

agreements 

1. Approach and establish agreements with local community 

organisations to facilitate access to their exercise services. This 

may include reduced-cost memberships for patients, sharing 

physical equipment or providing access to different types of 

exercise not offered by the organisation. 

 

2. Include in a job description the requirement for a staff member 

to seek philanthropic support for the exercise EBI, identify and 

apply for grant opportunities, create fundraising opportunities, and 

establish relationships with organisations that can build capacity 

(e.g., university for student placements). 

11) Drive consumer-

responsive decision-making 

through leveraging 

interpersonal relationships 

coupled with action 

planning 

1. Establish a consumer advisory committee comprising patients, a 

range of healthcare workers (i.e., delivery staff and referral 

sources) and executives. 

 

2. Ideally, the consumer advisory group can provide feedback to 

ensure the exercise EBI is responsive to patient needs at the direct 

service level and guide the future strategic direction of the service.   

 

Providing a summary and suggestions for practice is an essential final step to ensure the findings from 

implementation research are helpful for implementation practice. Implementation science is 

approaching a critical junction, presenting many worries (100-104). This concern stems from 

implementation science potentially adding to the research-to-practice gap instead of resolving it. 

Specialisation is occurring in implementation science, and with specialisation comes siloing within 

the discipline (101). Although specialisation is important for advancing the depth of knowledge, it 

can detract from the overall goal of advancing implementation practice when constructs are studied 

in isolation. Implementation strategy research is advancing to identify the minimum dose required to 

produce an implementation outcome (105). However, identifying the dose without context may 

replicate the issues of efficacy studies. It may elucidate the optimal strategy but fail to impact practice. 

Implementation science is also applied across many different research areas, meaning research groups 
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can explore the same topic without benefiting from shared knowledge or expertise (47). This 

potentially adds to the research waste that implementation science seeks to reduce. 

 

Next, the discipline acknowledges that historically it has lacked a focus on equity. This means that 

any advances produced through the field will likely benefit society’s best off, and not the people who 

need it most (47, 103, 106). Healthcare is riddled with examples of systemic inequality, and without 

due attention, implementation science may widen disparities (106). Equity-focused implementation 

frameworks are being developed and existing frameworks are being updated to include the 

determinants of equity (107, 108). Researchers are also asked to consider how implementation 

strategies can be applied at the macro level to dismantle existing power structures (i.e., structural 

racism). Such actions are aimed at making equity one of the highest priorities in implementation 

science. Practical recommendations for embedding an equity approach in implementation research 

include (109): 1) identifying and establishing formal partnerships with stakeholders related to equity 

so they can participate fully in the implementation process; 2) overlaying an equity lens when 

deciding which EBIs should be implemented; 3) exploring the implementation gap in specific 

population groups who may typically experience greater inequality (priority population groups); and 

4) identify and prioritise determinants which act as greater barriers for priority population groups 

(such as structural racism and power imbalances).     

 

Finally, creating teams of practitioners and scientists to work together on implementation issues is 

recommended (101). However, top-down approaches persist where researchers often decide on the 

EBI needed for implementation instead of communities and stakeholders determining their needs. 

Further, the rapid advancements in implementation science mean interprofessional education and 

training are needed to embed implementation research in practice (104). This includes designing and 

conducting pragmatic research within healthcare settings, increasing the use of evidence-based 

implementation strategies and conducting real-time evaluations of outcomes (101).      

 

The introductory sentence in this thesis reads that implementation science is enjoying its moment in 

the spotlight. This is true, and through this thesis, many of the foundational principles of 

implementation science have been applied to advance our knowledge of how exercise EBIs can be 

implemented in the treatment of mental illness and cancer. Nevertheless, many pressing issues are 
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emerging that will require attention from researchers and practitioners so the field can live up to its 

much-lauded promises. Retaining implementation practice at its heart will be central to this.         

   

8.3 Strengths and limitations 

As this thesis comprises several publications, the specific limitations of each study are provided in 

the chapters. However, the overarching strengths and limitations of the body of work are addressed.  

This thesis sought to contribute to the knowledge of the later stages of implementation by measuring 

penetration and sustainability. Implementation scientists recommend measuring sustainability 

prospectively and across multiple time points to account for likely changes that impact sustainability 

(68). However, there is little consensus about the timeframes for bounding sustainability, with studies 

varying from 6 months to several years (68). Further, sustainment and sustainability are 

conceptualised differently as the sustained use of an EBI (i.e., sustainment) versus the sustained 

benefits of an EBI (i.e., sustainability) (45, 71, 110). The definition of sustainability adopted for this 

thesis did not delineate between these two terms and encompasses elements of sustained use and 

sustained benefits. Further, among other constructs, sustainability was operationalised as the delivery 

of an exercise EBI for at least 12 months and measured at only one-time point throughout the study. 

However, we believe the multi-construct definition, measured across implementation levels, and the 

use of a validated measurement instrument are strengths of our approach to sustainability.    

 

Next, the systematic reviews conducted through this thesis excluded non-English studies. Addressing 

inequity through implementation science is a high priority (106, 111). The failure to include non-

English studies in the reviews is at odds with this priority and needs to be addressed in future research.  

 

Finally, due to COVID-19, a multiple case study of exercise EBIs in mental illness was not completed. 

A single case study was conducted in place (refer to Chapter 5). The selection of sites for a single 

case study typically differs from that for a multiple case study (112). Single case studies are selected 

because they represent a unique, different or, extreme phenomenon. By contrast, multiple case studies 

provide the opportunity to replicate findings, with sites typically chosen because they have specific 

characteristics in common. When it became apparent that additional case site visits to mental 

healthcare sites would not be possible, a decision was made to remain faithful to the initial case study 

protocol pertaining to cases selection criteria. In Chapter 1, it was noted that the maturity of 

implementation research concerning exercise EBIs and the treatment of cancer and mental illness 
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differs through the almost decade separating exercise EBIs inclusion in clinical practice guidelines. 

Hence, it could be argued that the routine implementation of exercise in mental healthcare is a 

somewhat unique phenomenon, and documenting this process through a single case study is justified. 

Further, because I worked directly with practitioners, the case study provided staff with the 

opportunity to reflect on their service. We, therefore, believe the benefits for implementation practice 

justify the pragmatic adaptions made to this case study.     

         

8.4 Conclusion 

This thesis aimed to understand how exercise EBIs are integrated into routine practice to treat NCDs, 

specifically focusing on two conditions, mental illness and cancer. It applied many of the fundamental 

principles of implementation science to explore the research-to-practice-gap and addressed many 

contemporary research priorities put forth by implementation scientists. The research-to-practice gap 

was explored at several junctures, by conducting evidence synthesis using methods that are better 

suited to implementation practice and conducting implementation research to explain the 

implementation process.   

 

By applying two novel evidence synthesis methods, we identified that: 1) most evidence in mental 

illness and exercise investigates the clinical impacts of the EBI, but relatively limited evidence on the 

cost or safety of exercise EBIs exists; and 2) most pragmatic, real-world studies on the use of exercise 

EBIs in cancer care were effectiveness studies, and very few of them involved explorations of the late 

stages of implementation (i.e., penetration and sustainability). Despite the research gaps identified 

through the systematic reviews, the novel evidence synthesis methods were used to produce 

information relevant to implementation practice that would not have been possible to uncover through 

traditional evidence synthesis methods. 

 

The implementation research conducted in this thesis provided insights into how different healthcare 

organisations have successfully implemented exercise EBIs. Several complementary and interrelated 

pathways were documented using a comprehensive and theoretically informed approach to develop 

an explanation of the implementation process that occurred at each site and across sites. We theorise 

that this contributed to different implementation outcomes and the ongoing delivery of exercise EBIs 

at case sites. Notably, this work culminated in the development of 11 causal pathways that can inform 

future implementation efforts. Existing exercise EBI services can also review practices against these 
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11 pathways to identify areas for optimisation. We concluded by providing a simple summary and 

examples of typical activities comprising these pathways to facilitate implementation practice.   

 

There is much scope to build on the findings of this thesis. An increased focus on the later phases of 

implementation and the application of a translational lens to research are needed. This can improve 

the integration of exercise EBIs in routine care. Working towards this goal will assist international 

efforts to increase population-wide physical activity levels in people with NCDs, such as mental 

illness and cancer. Realising this goal will ensure that individuals, communities and society 

experience the many benefits that regular exercise can provide. 
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designed RCT's 
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studies. A low 

number of eligible 
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interventions, 
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control groups 
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  1 study 
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symptoms (yoga 
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between groups 
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  1 study 

depressive 

severity (yoga vs 
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therapy); 

positive effect of 

electro-

convulsive 

therapy, 
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Positive short-

term effects of 

electro-

convulsive 

therapy but no 
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remission rates 
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between groups 
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no group 
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evidence 
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Eriksson, 

2011  

8 studies 

depressive 

symptoms; 7 

studies positive 

effects of 

exercise, 1 study 

no effect 

Effect 

favouring 

exercise, 

significant (in 

5 studies) 

  
    Not 

reported in 

the study 

Low Physical exercise 

can be an effective 

treatment for 

depression 

The quality of 

included studies 

was reported as 

mixed. Effect size, 

where calculated, 

was modest even 

with studies of 

large participant 

numbers. Results 

should be 

interpreted with 

caution. 

Heinzel, 

2015  

18 studies 

depressive 

symptoms; SMD 

= -0.68; 95%CI 

= -0.93 to -0.43; 

p<0.001, I2=71%  

Moderate 

effect 

favouring 

exercise, 

significant  

    
 

  NA Medium  The overall effect 

size (SMD) 

exploring the anti-

depressive effect of 

physical activity 

interventions in 

older adults was 

found to be in 

favour of exercise 

compared to control 

conditions. The 

effect size was 

moderate.   

Physical exercise 

may be a feasible 

The quality of 

included studies 

was fair to high 

(PEDro). There was 

large heterogeneity 

in MA and sub-

analysis thus results 

must be interpreted 

with caution. Low 

sample size in some 

sub-group analysis.  

Further studies are 

required that look at 

moderators such as 

exercise intensity, 

  6 studies 

depressive 

symptoms 

(aerobic 

exercise); SMD 

= -0.64; 95%CI 

= –1.06 to –0.22, 

p=0.003, 

I2=71%;   

Moderate 

effect 

favouring 

exercise, 

significant  
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  4 studies 

depressive 

symptoms 

(resistance 

exercise); SMD 

= –0.76, 95%CI 

= –1.43 to –0.09, 

p=0.03, I2=72% 

Moderate/ 

large effect 

favouring 

exercise, 

significant  

    
intervention for 

older people with 

depression. 

duration and 

frequency.   

  

  5 studies 

depressive 

symptoms 

(alternate 

exercise); SMD 

= –0.97, 95%CI 

= ––1.58 to –

0.36, p=0.002, 

I2=74% 

Large effect 

favouring 

exercise, 

significant  

    

  3 studies 

depressive 

symptoms 

(aerobic exercise 

+ resistance 

exercise); SMD 

= –0.28, 95%CI 

= –0.50 to –0.05, 

p=0.02, I2=0% 

Small effect 

favouring 

exercise, not 

significant  

    

  16 studies 

depressive 

symptoms 

(supervised 

exercise); SMD 

= –0.77, 95%CI 

= –1.03 to –0.52, 

p<0.001, I2=59% 

Moderate/ 

large effect 

favouring 

exercise, 

significant 

    

  2 studies 

depressive 

symptoms 

(home-based 

exercise); SMD 

= –0.14, 95%CI 

= –0.43 to 0.15, 

p=0.35, I2=49% 

Small/ no 

effect 

favouring 

exercise, not 

significant 
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Kvam, 2016 23 studies 

depressive 

symptoms; 

Hedges g = -

0.68, 95%CI = –

0.92 to -0.44, 

p<0.001, I2= 

67.99% 

Moderate 

effect 

favouring 

exercise, 

significant  

      
 

Not 

reported in 

the study 

High Exercise is an 

effective 

intervention 

compared to 

various types of 

controls. The effect 

is particularly high 

when compared 

with no treatment. 

It may be a feasible 

intervention for 

people to 

commence given 

wait times after 

referral for 

psychotherapy. It 

could be considered 

an effective stand-

alone treatment or 

as adjunct therapy 

together with anti-

depressants. 

Notably the effect 

size appears to 

dissipate after the 

intervention is 

ceased.  

The lack of high-

quality studies 

makes definitive 

conclusions and 

generalisations 

difficult. 7 of 23 

studies used all 3 

measures of quality 

assessment 

(blinding, allocation 

concealment and  

intention to treat).  

Potential use of 

anti-depressants 

before starting 

exercise treatment - 

the impact of this is 

unknown.  

Moderate to high 

heterogeneity in 

MA.  

  7 studies 

depressive 

symptoms 

(control follow-

up); Hedges g= -

0.22, 95%CI = -

0.53 to 0.09, p= 

0.16, I2= 46.96% 

Small effect 

favouring 

exercise, non-

significant 

    

  4 studies 

depressive 

symptoms (no 

intervention); 

Hedges g= -

1.24, 95%CI = -

1.83 to -0.65, 

p<0.001, I2 = 

33.04% 

Large effect 

favouring 

exercise, 

significant 

    

  4 studies 

depressive 

symptoms (usual 

care); Hedges g= 

-0.48, 95%CI = -

0.80 to -0.16, 

p<0.001, I2 = 

16.25% 

Moderate 

effect 

favouring 

exercise, 

significant  

    

  3 studies 

depressive 

symptoms 

(psychological 

care); Hedges g= 

-0.22, 95%CI = -

0.65 to 0.21, 

p=0.31, I2=0% 

Small effect 

favouring 

exercise, non-

significant 
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  3 studies 
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depressants); 

Hedges g= -

0.08, 95%CI = -

0.33 to 0.18, 

p=0.55, I2=0% 

No effect, 

non-

significant 

    

  3 studies 

depressive 

symptoms 

(exercise + anti-

depressants vs 

medication 

only); Hedges 

g= -0.5, 95%CI 

= -1.10 to 0.11, 

p=0.11, I2= 

70.87% 

Moderate 

effect 

favouring 

exercise 

medication, 

non-

significant 

  
  

  

Krogh, 2011 13 studies 

depressive 

symptoms; 

Hedges g=-0.04, 

95%CI= -0.66 to 

-0.14, p=0.005, 

I2=57.2% 

Small effect 

favours 

exercise to 

reduce 

depressive 

symptoms, 

significant  

 
      Not 

reported in 

the study 

Medium  Exercise may have 

small, short-term 

effects in reducing 

depressive 

symptoms.  

However, no 

significant effect is 

seen in long-term 

follow-up after 10 

weeks. This 

suggests effects of 

exercise 

interventions are 

short-lived and do 

not extend beyond 

the end of the 

intervention.  

The low number of 

included studies 

limits the power of 

the MA. Quality of 

studies included in 

the review varied, 

with authors noting 

that more recent 

reviews were of 

higher quality.   

  5 studies 

depressive 

symptoms (long-

term follow-up); 

Hedges g=-0.01, 

95%CI= -0.28 to 

-0.26, p=0.265, 

I2=23.4% 

Small/No 

effect, non-

significant  

 
      

Schuch, 

2016(a) 

25 studies 

depressive 

symptoms; 

SMD=0.98, 95% 

CI=0.68 to 1.28, 

p<0.001 

Large effect 

favouring 

exercise, 

significant  

    
  

Fail-safe 

number = 

1057 

High Exercise is an 

effective evidence-

based treatment for 

depression. The 

results of the MA 

found large anti-

Four studies were 

assessed as good 

quality (and low 

risk of bias) the 

remaining 21 

studies were 
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  of 25 above 9 re-

calculated to 

account for 

publication bias, 

depressive 

symptoms; SMD 

= 1.11, 95% CI 

= 0.79 to 1.43, 

p<0.001 

Large effect 

favouring 

exercise, 

significant  

    
depressant effects 

for exercise when 

compared with non-

active controls. 

Publication bias 

appeared to 

underestimate the 

effects of exercise. 

In sub-group 

analysis supervised 

exercise sessions 

appeared to have 

better anti-

depressant effects 

than unsupervised 

interventions and 

moderate to 

vigorous intensity 

exercise had 

increased effects 

compared to lower 

intensity activity. 

Both aerobic and 

mixed (aerobic+ 

resistance) modes 

of exercise appear 

beneficial.  

assessed as low 

quality (high risk of 

bias). The 

conclusions for the 

intensity of exercise 

and 

resistance/mixed 

mode need to be 

considered with 

caution due to the 

small number of 

included studies.  

  3 studies 

(light/moderate 

intensity 

exercise); SMD 

= 0.586, 95% 

CI=-0.019 to 

1.190, p=0.058, 

I2=32.96% 

Moderate 

effect 

favouring 

exercise, non-

significant  

    

  6 studies 

(moderate 

intensity 

exercise); 

SMD=1.330, 

95%CI= 0.463 

to 2.197, 

p=0.003, 

I2=83.37% 

Large effect 

favouring 

exercise, 

significant  

    

  7 studies 

(vigorous 

intensity 

exercise); SMD 

= 1.342, 

95%CI= 0.437 

to 2.246, 

p=0.004, 

I2=91.09% 

Large effect 

favouring 

exercise, 

significant  

    

  19 studies 

(aerobic 

exercise); 

SMD=1.045, 

95%CI=0.653 to 

1.437, p<0.0001, 

I2=80.97% 

Large effect 

favouring 

aerobic 

exercise, 

significant  
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  3 studies 

(resistance 

exercise); 

SMD=1.152, 

95%CI=-0.50 to 

2.801, p=0.174, 

I2-93.40% 

Large effect 

favouring 

resistance 

exercise, non-

significant 

    

  3 studies 

(aerobic exercise 

+ resistance 

exercise/mixed); 

SMD=0.659, 

95%CI=0.248 to 

1.069; p=0.002, 

I2=48.39% 

Moderate 

effect 

favouring 

mixed, 

significant  

    

  13 studies 

(group exercise); 

SMD=0.924, 

95%CI=0.513 to 

1.336, p<0.0001, 

I2=76.10% 

Large effect 

favouring 

group 

exercise, 

significant 

    

  8 studies (not 

group exercise); 

SMD=1.531, 

95%CI=0.775 to 

2.288, p<0.0001, 

I2=90.38% 

Large effect 

favouring non-

group 

exercise, 

significant 

    

  18 studies 

(supervised 

exercise); 

SMD=0.906, 

95%CI=0.054 to 

1.271, p<0.0001, 

I2=80.34% 

Large effect 

favouring 

supervised 

exercise, 

significant  

    

  3 studies 

(unsupervised 

exercise); 

SMD=1.074, 

95%CI=-0.400 

to 2.549, 

p=0.153, 

I2=77.20% 

Large effect 

favouring 

unsupervised 

exercise, non-

significant 
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Sukhato, 

2017 

2 studies, 

depressive 

symptoms 

(home-based 

exercise + 

psychological 

intervention); 

SMD=-0.78, 

95%CI=-0.19-

0.47, I2=0% 

Moderate/  

large effect 

favouring 

home-based 

exercise + 

psychological 

intervention, 

significant 

  
   

NA Medium  Home-based 

exercise combined 

with psychological 

interventions were 

effective in 

reducing depressive 

symptoms. 

Small number of 

studies included in 

MA and large 

heterogeneity in the 

exercise-only 

group, thus 

interpret results 

with caution. The 

authors reported 

variance in quality 

of included studies.   3 studies 

depressive 

symptoms 

(home-based 

exercise only); 

SMD=−1.03, 

95%CI=−2.89 to 

0.82, I2=97.9% 

Large effect 

favouring 

home-based 

exercise, non-

significant 

        

Schuch, 

2016(b) 

    5 studies 

QOL 

(overall); 

SMD=0.39, 

95%CI = 0.47 

to 0.74, 

p=0.002, 

I2=0% 

Small/ 

moderate 

effect 

favouring 

exercise, 

significant  

    Fail safe 

number = 

71 

Medium  Exercise 

significantly 

improves physical, 

psychological, and 

overall QOL. Non-

significant effects 

were seen in the 

social and 

environmental 

domains. Better-

designed trials are 

required to 

determine the 

impact of exercise 

and participants 

characteristics on 

QOL domains in 

comparison to anti-

depressant 

medication.    

A low number of 

studies included in 

the systematic 

review, however 

low heterogeneity 

increases 

confidence in 

results. 5 of 6 

included studies 

were reported as 

low quality.   

  
  

5 studies 

QOL 

(physical 

domain); 

SMD=0.53,  

95%CI = 0.22 

to 0.84, 

p<0.001, 

I2=0% 

Moderate 

effect 

favouring 

exercise, 

significant  

  

  
  

5 studies 

QOL 

(psychologica

l domain); 

SMD=0.53, 

95%CI = 0.22 

to 0.85, 

Moderate 

effect 

favouring 

exercise, 

significant  
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p<0.001, 

I2=4.89% 

  
  

5 studies 

QOL (social 

domain); 

SMD=0.28, 

95%CI = -

0.13 to 0.71, 

p=0.18, 

I2=13.04% 

Small effect 

favouring 

exercise, non-

significant 

  

      5 studies 

QOL 

(environment

al domain); 

SMD=0.36, 

95%CI = -

0.12 to 0.85, 

p=0.14, 

I2=30.75% 

Small effect 

favouring 

exercise, non-

significant 

    

Schuch, 

2016(c) 

8 studies 

depressive 

symptoms; 

SMD=-0.90, 

95%CI = 0.28 to 

1.51, p=0.004, 

I2=81.63% 

Large effect 

favouring 

exercise, 

significant  

        Not 

reported in 

the study 

Medium  Large and 

significant effects 

of exercise in 

reducing depressive 

symptoms in older 

adults. Specifically, 

moderate-intensity 

exercise 

incorporating both 

aerobic and 

resistance training 

conducted in a 

group setting 

produced the best 

results.   

Some caution is 

needed when 

interpreting results 

given the limited 

number of included 

studies. The authors 

suggest previous 

studies may have 

underestimated the 

effects of exercise 

due to publication 

bias. All included 

studies were of low 

quality (high risk of 

bias).  

  1 study 

depressive 

symptoms 

(moderate 

intensity 

exercise); SMD 

= -0.73, 

95%CI=0.08 to -

1.38, p=0.02, 

I2=0% 

Moderate 

effect 

favouring 

exercise, 

significant  

    

  3 studies 

depressive 

symptoms 

(vigorous 

intensity 

exercise); SMD 

Large effect 

favouring 

exercise, non-

significant  
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= -1.15, 

95%CI=0.50 to -

2.80, p=0.17, 

I2=93.47 

  3 studies 

depressive 

symptoms 

(aerobic 

exercise); SMD 

= -0.66, 

95%CI=0.10 to -

1.42, p=0.09, 

I2=65.82 

Moderate 

effect 

favouring 

exercise, non- 

significant  

    

  3 studies 

depressive 

symptoms 

(resistance 

exercise); SMD 

= -1.15, 

95%CI=0.50 to -

2.80, p=0.174, 

I2=93.40 

Large effect 

favouring 

exercise, non-

significant  

    

  2 studies 

depressive 

symptoms 

(aerobic exercise 

+ resistance 

exercise/mixed); 

SMD = -0.92, 

95%CI=-0.41 to 

-1.43, p<0.0001, 

I2=0% 

Large effect 

favouring 

exercise, 

significant  

    

  6 studies 

depressive 

symptoms 

(group exercise); 

SMD = -0.97, 

95%CI=-0.24 to 

-1.71, p=0.009, 

I2=84.35% 

Large effect 

favouring 

exercise, 

significant  
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  2 studies 

depressive 

symptoms (no 

group exercise); 

SMD = -0.69, 

95%CI=0.78 to -

2.36, p=0.356, 

I2=82.49% 

Moderate 

effect 

favouring 

exercise, non-

significant  

    

  6 studies 

depressive 

symptoms 

(supervised 

exercise); SMD 

= -0.86, 

95%CI=-0.07 to 

-1.66, p=0.032, 

I2=85.19% 

Large effect 

favouring 

exercise, 

significant  

 
    

 

Stubbs, 2016 
 

    
 

8 interventions 

(from 7 

studies) CRF; 

g= 0.64, 95% 

CI=-0.32 to 

0.96, p<0.001, 

I2=67%  

Moderate 

effect 

favouring 

exercise to 

improve VO2, 

significant  

Not 

reported in 

the study 

Medium  Exercise can 

improve CRF in 

people with 

depression in a 

relatively short 

period of time (12 

weeks). These 

results support calls 

for exercise to be 

included in routine 

care for depression.  

Small number of 

RCTs, participants 

and moderate 

heterogeneity in 

results.  Quality 

assessment 

completed, however 

unable to determine 

the quality of 

included studies. 

Interventions for Schizophrenia Disorders  

Dauwan, 

2016  

14 studies total 

(positive and 

negative 

symptoms); 

Hedges g=0.39, 

95%CI= 0.19–

0.58, p<0.001, 

I2=61% 

Small/ 

moderate 

effect 

favouring 

exercise, 

significant  

11 studies 

QOL (total - 

physical, 

mental, social 

and 

environment); 

Hedges 

g=0.55, 

95%CI= 

0.35–0.76, 

p<0.001, 

I2=49% 

Moderate 

effect 

favouring 

exercise, 

significant  

    Not 

reported in 

the study  

Medium  Overall significant 

effect of exercise on 

improving total 

symptoms of 

schizophrenia and 

QOL. 

The quality of 

included studies 

was mixed, 

particularly with 

respect to blinding 

assessment.  

Moderate 

heterogeneity 

within studies.  
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Keller-

Varady, 

2017  

2 studies 

symptoms of 

schizophrenia 

(resistance 

exercise only); 

mixed results:   

1 study no 

improvement in 

symptoms or 

QOL outcomes. 

1 study 

significant 

improvement in 

symptoms   

Inconclusive          Not 

reported in 

study 

High Interventions that 

combine strength 

and aerobic training 

demonstrated 

improvements in 

muscle strength, 

physical fitness and 

symptom severity.  

Combined training 

should be 

recommended for 

people with 

schizophrenia. 

The quality of 

included studies 

was mixed. 

  5 studies 

(aerobic exercise 

+ resistance 

exercise/mixed) 

Effect 

favouring 

exercise in 

reducing 

symptom 

severity 

   
  

Firth, 2015  16 studies (8 

included in MA) 

psychiatric 

symptoms; SMD 

= −0.16, 95% CI 

−0.51 to 0.18, 

I2=54% 

Small effect 

favouring 

exercise, not 

significant  

4 studies 

QOL; 2 

positive 

change (with 

120 mins 

moderate/ 

vigorous); 2 

studies no 

change 

Inconclusive  Of 11 studies, 

10 observed 

significant 

outcomes in at 

least one 

physical 

health 

measure (i.e., 

BMI, waist 

circumference, 

body weight, 

fitness).  4 

studies pooled 

for MA of 

BMI; Mean 

difference = -

0.98kg, 

95%CI = -

3.17-1.22.  

(For MA) 

small effect in 

favour of 

exercise, not 

significant 

NA High The intensity and 

duration of exercise 

are important. By 

excluding studies 

that used low-

intensity exercise, 

results suggest 

moderate-to-

vigorous intensity 

exercise 

significantly 

improved total 

symptom scores. 

No changes were 

seen in physical 

health measures, 

but physical fitness 

did improve which 

is important in 

4 of the 8 trials 

included in the MA 

investigating 

change in 

symptoms 

implemented 

exercise as a 

‘physical activity 

control’ for yoga.  

Recommendation 

for larger scale 

RCTs of exercise 

intervention trials. 

The quality of 

included studies 

was mixed, with a 

high risk of bias 

(greater than 50% 

of included studies) 
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  4 studies 

(moderate to 

high intensity 

exercise) 

psychiatric 

symptoms; SMD 

= −0.72, 95% CI 

−1.14 to −0.29, 

I2=0% 

 Moderate/ 

large effect 

favouring 

exercise, 

significant  

7 studies 

reported 

changes in 

physical 

fitness using 

VO2. 3 studies 

reported 

clinically 

significant 

increases 

in VO2 to 

reduce 

cardiovascular 

disease risk 

 
protecting against 

cardiovascular 

disease. At least 90 

minutes of 

moderate-high-

intensity exercise is 

recommended. 

reported in attrition 

bias.  

Martin, 2017  5 studies 

reported an 

improvement in 

the mental health 

variable 

assessed. 4 

studies reported 

statistically 

significant 

improvements   

Effect size 

varied across 

studies, but all 

favoured 

exercise, 

significant 

    3 studies VO2, 

3 studies 

strength 

outcomes  

VO2 - low 

effect size 

favouring 

exercise, non-

significant. 

Strength - 

Effect size 

varied across 

studies but all 

favoured 

exercise, 

significant 

Not 

reported in 

the study 

Medium  Exercise improved 

mental health 

outcomes, however, 

reporting of 

exercise protocols 

is poor making it 

difficult to detail 

optimal exercise 

prescription for this 

population group. 

The authors noted 

the included studies 

have a high risk of 

bias and are low-

quality studies, 

meaning results 

must be interpreted 

with caution.   

Vancampfort 

2015 

        5 studies CRF 

in population 

diagnosed 

with 

schizophrenia 

vs age-match 

control; 

SMD= 0.96, 

95% CI= 1.29 

to 0.64, 

I2=55% (low 

to moderate) 

Large 

difference in 

CRF between 

population 

diagnosed 

with 

schizophrenia 

vs age-match 

control 

NA Medium  People with 

schizophrenia have 

poorer CRF 

compared with 

age/gender-matched 

controls. 

Preliminary 

evidence suggests 

physical activity 

can improve CFR 

in people with 

schizophrenia. 

The quality of 

included studies is 

not reported. No 

long-term follow-

up data were 

available and 

results were based 

upon exercise 

interventions of 6 

weeks to 6 months.  



241 
 

  
    

Physical 

activity was 

shown to 

prevent the 

progressive 

decrease in 

CRF in 

chronic 

patients and 

results in CRF 

improvements 

in younger and 

chronic 

patients 

  Exercise programs 

should be viewed as 

a standard 

component of 

routine care and not 

a 'luxury' or adjunct 

treatment given the 

association between 

CRF and 

cardiovascular 

disease and 

mortality.  

Vancampfort 

2015 (a) 

        Exercise and 

change in 

CRF; Hedges 

g=0.40, 

95%CI = 0.16 

to 0.64, p = 

0.001, 

I2=65%(moder

ate) 

Small/ 

moderate 

effect 

favouring 

exercise in 

improving 

CRF, 

significant 

Not 

reported in 

the study 

Medium  Aerobic exercise 

increased predicted 

VO2max or 

VO2peak and 

produced better 

results than control 

conditions.  The 

results support a 

shift in focus from 

BMI/weight loss to 

improving CRF in 

this population due 

to the association 

between CRF and 

cardio-vascular 

disease and 

mortality. 

Results must be 

interpreted with 

caution due to the 

small number of 

participants and 

limited reporting of 

other possible co-

founding variables.  

Quality assessment 

of included studies 

not reported.   
    

   
4 studies 

(exercise vs 

control); 

Hedges 

g=0.43, 

95%CI = 0.05 

to 0.82, 

p=0.02, I2=0% 

Small/Moderat

e effect 

favouring 

exercise in 

improving 

CFR, 

significant 

Vancampfort 

2012 

2 studies 

psychiatric 

symptoms 

(total); reduced 

after yoga 

intervention  

Effect 

favouring 

yoga  

2 studies; 

physical, 

psychological, 

social and 

environmental 

QOL 

increased 

Effect favours 

yoga   

    3 studies, 

NA 

Medium  Yoga therapy can 

reduce psychiatric 

symptoms and 

improve QOL. No 

adverse events were 

reported and it is 

suggested that yoga 

be viewed as an 

encouraging 

complementary 

therapy. 

Limited number of 

RCTs in this area. 

The results must 

also be interpreted 

with caution 

because of the 

diversity in yoga 

interventions, 

duration and 

frequency. Primary 

concern reported 

about 

  3 studies 

psychiatric 

symptoms 

(positive and 

negative 

Effect 

favouring 

yoga 
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symptoms); 

reduced after 

yoga 

intervention  

methodological 

quality is low 

participant 

numbers.   

Zheng, 2016  5 studies 

psychiatric 

symptoms 

(negative); 

SMD= -0.87, 

95%CI=-1.15 to 

-0.24, p=0.007, 

I2=90%  

Large effect 

favouring Tai 

Chi, 

significant  

  
    NA Medium  Regular Tai Chi 

improved negative 

symptoms but had 

no effect on 

positive symptoms. 

Tai Chi may also 

improve social 

functioning, 

abnormal 

behaviours, and 

cognitive function. 

The methodological 

quality of studies 

was mixed. The 

quality of the 

evidence base and 

strength of 

recommendations 

was reported as 

'very low' according 

to GRADE. 
  5 studies 

psychiatric 

symptoms 

(positive); 

SMD= -0.09, 

95%CI=-0.44 to 

0.26, p=0.60, 

I2=65% 

No effect, not 

significant  

        

Vera-Garcia, 

2015 

3 studies 

(aerobic exercise 

and resistance 

exercise) 

psychiatric 

symptoms 

(total), reduced 

significant. 1 

study (exercise 

vs control) 

psychiatric 

symptoms (total) 

reduced 

significantly, not 

in control group  

Effect 

favouring 

exercise 

intervention in 

reducing total 

symptoms and 

when 

compared to 

control, 

significant  

3 studies 

(aerobic 

exercise and 

/or strength 

training), 

physical and 

mental QOL 

improvement, 

2 studies 

similar 

improvements 

in the 

physical QOL 

in the 

relaxation 

groups. 1 

study (high 

intensity 

training) no 

change in 

QOL  

      NA High  Aerobic exercise, 

strength training 

and yoga can 

reduce psychiatric 

symptoms and 

improve health-

related quality of 

life. These 

interventions 

appear safe, 

however adherence 

and drop-out rates 

are not routinely 

reported in the 

literature. 

Large heterogeneity 

in results precluded 

MA.  The quality 

assessment 

indicated mixed 

results with main 

limitation identified 

by the author as 

lack of masking and 

intention to treat 

analysis.   
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  3 studies (yoga) 

psychiatrics 

symptoms 

(total), reduced 

significantly.  1 

study - (yoga) 

psychiatrics 

symptoms 

(negative only), 

reduced 

significantly. 1 

study (yoga vs 

exercise group) 

psychiatric 

symptoms 

(negative) 

Effect 

favouring 

yoga in 

reducing total 

and negative 

symptoms, 

significant  

1 study (yoga) 

physical and 

psychological 

QOL, 

improve 

Effect 

favouring 

yoga, 

significant 

  

  1 study (Tai Chi) 

psychiatric 

symptoms 

(negative) 

No effect         

Soundy, 

2015 

1 study 

depressive and 

anxiety 

symptoms, 

significant 

reduction, 

p<0.03 

Effect 

favouring 

sport 

participation, 

significant  

1 study - 

physical and 

psychological 

QOL, 

improved, 

p<0.001 

Effect 

favouring 

sports 

participation, 

significant 

3 studies 

reported 

weight 

reduction  

Effect 

favouring 

sport 

participants (2 

studies 

significant, 1 

non-

significant) 

Not 

reported in 

the study  

Medium  Participation in 

sports may result in 

a small decrease in 

weight/ BMI and 

improve positive 

and negative 

symptoms of 

schizophrenia. 

Sports participation 

is enjoyable and 

can provide a wide 

range of benefits 

for people with 

schizophrenia. 

The authors noted a 

high risk of bias in 

included studies, 

inability to conduct 

a MA due to 

heterogeneity in 

results.  Low study 

numbers and 

sample size and a 

large portion of 

male participants.    

  2 studies 

psychiatric 

symptoms 

(total), 

improved. 1 

study - no 

change**  

Inconclusive   
    

Multiple mental health diagnoses  

Rosenbaum, 

2014  

20 studies 

depressive 

symptoms; 

SMD=0.80, 

95%CI = 0.47-

Large effect 

favouring 

exercise, 

significant  

6 studies 

QOL; 

SMD=0.64, 

95%CI = 0.35 

to 0.92, 

Moderate 

effect 

favouring 

exercise, 

significant  

11 studies 

anthropometri

c measure; 

SMD=0.24, 

95%CI=0.006-

Small effect 

favouring 

exercise, 

significant 

NA High  Physical activity 

interventions 

reduce symptoms of 

depression in 

people with a 

Quality of included 

studies varied (high 

and low quality on 

PEDro scale), 

which impacted the 
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1.13, p<0.001, 

I2=84% 

p<0.001, 

I2=0% 

0.41, p<0.05, 

I2=0% 

psychiatric 

diagnosis. Second 

physical activity 

interventions 

showed a large 

impact on reducing 

schizophrenia 

symptoms. The 

effect of exercise 

interventions on 

anthropometric 

measures was 

small.   

effect size. Poor 

reporting of 

exercise protocols 

(within included 

studies) makes 

replication difficult.   

  11 studies 

(meeting ACSM 

guidelines); 

SMD=0.94, 95% 

CI=0.42-1.45, 

p<.001 

Large effect 

favouring 

exercise, 

significant  

    

  9 studies (not 

meeting ACSM 

guidelines); 

SMD=0.61, 95% 

CI=0.18-1.04, 

p<.01 

Moderate 

effect 

favouring 

exercise, 

significant  

    

  8 studies 

symptoms of 

schizophrenia; 

SMD=1.0, 

95%CI= 0.37 - 

1.64, p<0.01, 

I2=88% 

Large effect 

favouring 

exercise, 

significant  

        

Klatte, 2016 6 studies (yoga 

vs untreated 

control) anxiety 

symptoms; 

Hedges g= 0.57, 

95%CI = 0.18 to 

0.97, p= 0.005, 

I2=62.4%  

Moderate 

effect 

favouring 

yoga, 

significant  

9 studies 

(yoga vs un-

treated 

control) 

Hedges g= 

0.60, 95%CI 

= 0.35 to 

0.84, p<0.001 

Moderate 

effect size 

favouring 

yoga, 

significant  

 
  Not 

reported in 

the study 

Medium  Comparisons of 

yoga versus 

untreated control 

found significant 

effects in favour of 

yoga. Compared to 

exercise yoga 

presented a small 

and significant 

effect.  Yoga 

presents a positive 

complementary 

approach to the 

treatment of mental 

illness.    

The authors 

reported substantial 

heterogeneity, thus 

results must be 

interpreted with 

caution.  The 

quality of included 

studies varied with 

the risk of bias 

reported as high. 

  3 studies (yoga 

vs untreated 

control) 

depression; 

Hedges g = 0.74, 

95%CI = 0.37 to 

1.10, p <0.001, 

I2=0% 

Moderate/ 

Large effect 

favouring 

yoga, 

significant  

    

  (yoga vs 

exercise); 

Hedges g=0.38, 

95%CI=0.03-

Small effect 

favouring 

yoga, 

significant 
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0.72, p=0.033, 

I2=0% 

Rosenbaum, 

2015(a) 

2 studies 

depressive 

symptoms. 

Effect favoured 

exercise 

intervention  

          Not 

reported in 

the study  

Medium  Due to the limited 

number of studies, 

no firm conclusions 

can be drawn. 

However 

preliminary results 

suggest physical 

activity may have a 

positive effect on 

symptoms of 

depression and 

participation rates.   

The effect size 

between the two 

studies varied 

greatly and the 

scarcity of results 

indicates more 

studies are required. 

The quality of the 

included studies 

was low (PEDro). 

Vancampfort

, 2017 

  
 

  
 

23 studies 

CRF value vs 

control; 

Hedges g: -

1.01, 95%CI = 

-1.18 to -0.85, 

p < 0.0001, 

I2=47% 

People with 

SMI have 

significantly 

lower CRF 

Not 

reported in 

the study  

Medium  People with SMI 

have significantly 

lower CRF than 

age/sex-matched 

healthy controls.  

Exercise 

significantly 

improves CRF in 

people with SMI.  

Better results are 

observed with 

higher intensity 

exercise that is 

supervised (i.e., by 

a physiotherapist or 

exercise 

physiologist) and 

completed >3x 

week. Despite no 

change in BMI, 

people with SMI 

can significantly 

reduce risk of 

mortality by 

increased fitness. 

There was some 

heterogeneity in 

results and a low 

number of included 

studies. The quality 

of included studies 

was unable to be 

determined, 

however, 

publication bias 

was reported.  

  
    

13 studies 

CRF (after 

exercise 

intervention); 

Hedges g: 

0.33, 95%CI 

=0.21 to 0.45, 

p =0.001, 

I2=54.4% 

Small effect 

favouring 

exercise, 

significant  

  
    

Duration (<10 

weeks vs >10 

weeks); 

SMD=-0.074, 

95%CI = -0.33 

to 0.81, 

p=0.58, 

I2=58.5% 

No effect, 

non-

significant 
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Frequency (<3 

vs >3 times 

per week); 

SMD=0.33, 

95%CI =0.20 

to 0.46, 

p<0.001, 

I2=54.5% 

Small effect 

favouring 

>3xweek, 

significant  

  
    

Intensity 

(low/moderate 

vs high); 

SMD=0.33, 

95%CI =0.20 

to 0.46, 

p<0.001, 

I2=54.5% 

Small effect 

favouring 

higher 

intensity, 

significant  

  
    

Exercise 

provider 

(qualified vs 

not); 

SMD=0.27, 

95%CI =0.04 

to 0.50, 

p=0.02, 

I2=54.9%  

Small effect 

favouring 

qualified staff, 

significant  

          Aerobic 

exercise 

significantly 

improved CRF 

(Hedges g = 

0.37, 95 % CI 

0.15–0.59, 

p<0.001).  No 

significant 

change in BMI 

(Hedges’ g = -

0.04, 95 % CI 

-0.15 to 0.07, 

p = 0.46) 
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Stanton, 

2016 

Exercise is safe 

and well-

tolerated 

intervention 

across a range of 

conditions, 

including 

depressive 

disorders (4 

studies), 

schizophrenia (1 

study), bipolar 

disorder (1 

study), and 

anxiety disorders 

(2 studies).   

          Not 

reported in 

the study  

Medium  Exercise programs 

delivered in 

inpatient settings 

are effective to  

improve mental 

health outcomes for 

a range of mental 

health conditions. 

The quality of 

included studies 

varied and limited 

studies completed. 

Call for further 

high-quality RCTs 

that mandate 

reporting of clinical 

exercise protocols.   

Interventions for Anxiety Disorders  

Bartley, 

2013 

7 studies anxiety 

symptoms; 

SMD=0.02, 95% 

CI=−0.20 to –

0.24, p=0.85; 

Heterogeneity 

X2=22.7 

(significant) 

Small effect 

favouring 

exercise, non-

significant 

        Not 

reported in     

the study  

Medium  No significant 

benefit of aerobic 

exercise as a 

primary treatment 

for anxiety 

disorders. Aerobic 

exercise did provide 

significant benefit 

when compared to 

placebo or wait-list 

control.  No 

benefits were 

observed when 

compared to 

traditional 

treatment (i.e., 

pharmacotherapy) 

The authors noted 

MA lacked 

statistical power 

due to the small 

number of included 

studies and 

participants. There 

was a large 

variation in 

included study 

quality and 

significant 

heterogeneity.  

Comparisons to 

active controls (i.e., 

strength training) 

were also included. 

Jayakody, 

2014  

1 study anxiety 

symptom 

(exercise vs 

placebo pill), 

p=significant 

Effect favours 

exercise, 

significant 

1 study QOL 

symptoms 

(exercise vs 

no exercise); 

p=0.47(at 20 

weeks of 

intervention) 

Increase QOL 

favouring 

exercise, non-

significant 

    NA   Medium  Exercise 

interventions 

showed a beneficial 

effect compared to 

placebo, although 

the anxiolytic 

effects of exercise 

Most studies were 

of short duration 

and the quality 

assessment of 

included studies 

indicates most 

studies fell in the 
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  1 study anxiety 

symptoms 

(exercise vs anti-

depressant 

medication), 

p=significant 

Effect favours 

control, 

significant 

  
    are less than anti-

depressants.  

Exercise is 

considered a 

beneficial adjunct 

therapy with no 

reported adverse 

events. 

mid-range on the 

Cochrane 

Collaboration on 

Depression Anxiety 

and Neurosis 

(CCDAN) quality 

rating scores.  

Moderate 

heterogeneity was 

observed. 

Stubbs, 2017 6 studies anxiety 

symptoms; SMD 

−0.581, 95% CI 

= −1.0 to −0.76, 

p=0.02, I2=66%  

Moderate 

effect 

favouring 

exercise, 

significant  

    
  

Not 

reported in 

the study  

Medium  Exercise should be 

considered an 

evidence-based 

option for reducing 

anxiety symptoms 

in people with 

anxiety/stress-

related disorders. 

Small number of 

trials of 

predominantly low 

quality, interpret 

results with caution. 

5 of the 6 included 

studies were of low 

quality, 1 high-

quality study. 

Moderate 

heterogeneity.  

Interventions for Post-traumatic stress disorder (PTSD)  

Rosenbaum, 

2015  

4 studies PTSD 

symptoms; 

Hedges g= -

0.35, 95%CI = -

0.63 to -0.077, 

p=0.02, I2 =0%, 

Kendall tau=0 

(p=0.5), Eggers 

regression=0.8, 

(p=0.68)   

Small/ 

moderate 

effect size 

favouring 

exercise, 

significant  

    1 study mean 

between group 

reduction in 

waist 

circumference 

- 3.6cm (-7.0 

to -0.2); 

p=0.04 

Effect 

favouring 

exercise, 

significant  

NA Medium  Physical activity 

interventions are 

efficacious in 

reducing symptoms 

of PTSD and 

depressive 

symptoms in people 

with PTSD  

The quality of 

included studies 

was mixed (and 

assessed across 

concealed 

allocation and 

assessor blinding 

only).  The limited 

number of included 

studies makes 

definitive 

conclusions 

difficult.  

  3 studies 

depressive 

symptoms; 

Hedges g= 0.37, 

95%CI= 0.69 to 

0.05, p=0.03, I2 

=17%, Kendall 

tau=3 (p=0.3), 

Eggers 

Small/ 

moderate 

effect size 

favouring 

exercise, 

significant  
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regression=6 

(p=0.2)   

Lawrence, 

2010 

The search 

strategy 

identified five 

papers but none 

of the studies 

met the inclusion 

criteria. 

  
  

  
 

Not 

reported in 

the study 

NA More research is 

needed to determine 

the effectiveness of 

sports and games in 

alleviating 

symptoms of 

PTSD. 

NA 

Intervention for Substance Use (SUD)/Alcohol Use Disorder (AUD) 

Hallgren, 

2017 

4 studies 

depressive 

symptoms; 

SMD=−0.867, 

95%CI = −1.49 

to −0.24, p= 

0.006 I2=63%  

Large effect 

favouring 

exercise, 

significant 

  
3 studies VO2; 

SMD=0.564, 

95%CI = 0.11 

to 1.01, 

p=0.01, 

I2=46%; 

moderate 

effect size, 

significant  

Moderate 

effect size 

favouring 

exercise to 

improve VO2, 

significant 

NA Medium  Exercise can reduce 

depressive 

symptoms and 

improved physical 

fitness in people 

with AUD. 

However, no 

statistically 

significant changes 

were reported in 

alcohol 

consumption, 

symptoms of 

anxiety or self-

efficacy. 

The authors 

reported this is the 

first MA exploring 

AUD and exercise.  

Moderate 

heterogeneity 

across studies 

makes generalised 

conclusions 

difficult. The 

quality of included 

studies is unknown.     

  No impact on 

alcohol 

consumption  

   
      

 
    

Wang, 2014 5 studies 

abstinence(alcoh

ol); OR = 1.65, 

95%CI=1.14-

2.39, p<0.001, 

I2=31.1% 

Effect 

favouring 

exercise in 

alcohol 

abstinence, 

significant  

    
  

Not 

reported in 

the study  

Medium  Chronic physical 

exercises can 

improve the 

abstinence rate and 

reduce symptoms of 

depression and 

anxiety in illicit 

drug users. Physical 

exercise can lessen 

withdrawal 

symptoms and 

symptoms of 

anxiety and 

depression in 

Some of the 

included studies 

had a large number 

of female 

participants and the 

authors noted that 

females have more 

difficulty giving up 

drug addiction. 

Further, it is 

difficult to isolate 

the effects of 

exercise on the 

specific condition 

  5 studies 

abstinence 

(illicit drugs); 

OR =-4.13, 95% 

CI 2.39 to 7.14, 

I2=43.9% 

Effect 

favouring 

exercise in 

illicit drug 

abstinence  

    

  2 studies anxiety 

symptoms 

Effect 

favouring 
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(alcohol); OR =-

0.21, 95% CI - 

0.58 to 0.16, 

I2=37.9% 

exercise to 

improve 

symptoms of 

anxiety  

alcohol and illicit 

drug addictions. 

because polyuse is 

common. The 

quality of included 

studies was mixed 

(predominantly 

moderate quality 

studies). Finally, 

some heterogeneity 

was present in 

results pertaining to 

withdrawal and 

exercise effect on 

depressive 

symptoms 

  3 studies anxiety 

symptoms (illicit 

drugs); OR=-

0.40, 95% CI - 

0.64 to - 0.16, 

I2=0% 

Effect 

favouring 

exercise to 

improve 

symptoms of 

anxiety  

        

 3 studies 

depressive 

symptoms(alcoh

ol); OR=-0.77, 

95% CI - 1.73 to 

- 0.19, , 

I2=89.2% 

Effect 

favouring 

exercise to 

improve 

symptoms of 

depressions 

      

 4 studies 

depressive 

symptoms (illicit 

drugs); OR=-

0.51, 95% CI - 

0.73 to - 0.28, 

Effect 

favouring 

exercise to 

improve 

symptoms of 

depressions 

      

vs - Versus, PEDro = Physiotherapy Evidence Database, QOL = Quality of Life, CRF = Cardio-Respiratory Fitness, VO2= Maximal exercise capacity, BMI = Body Mass Index, ACSM = 

American College of Sports Medicine, SMI=Serious Mental Illness, AMSTAR = Assessing the Methodological Quality of Systematic Reviews, RCTs = Randomised Control Trials, MA=Meta-

Analysis   
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Supplemental Table 3: Quality Assessment (AMSTAR)  

 
Was an 

"a priori" 

design 

provided 

Was there 

duplicate 

study 

selection 

and data 

extraction 

Was a 

comprehen

sive 

literature 

review 

performed 

Was the 

status of 

the 

publication 

(i.e., grey 

literature) 

used as an 

inclusion 

criterion 

Was the 

list of 

studies 

(included 

and 

excluded 

provided) 

Were the 

character

istics of 

the 

included 

studies 

provided 

Was the 

scientific 

quality of 

the included 

studies 

assessed and 

documented 

Was the 

scientific 

quality of 

the included 

studies used 

appropriate 

in 

formulating 

conclusions 

Were the 

methods 

used to 

combine 

the 

findings of 

studies 

appropriate 

Was the 

likelihood 

of 

publication 

bias 

assessed 

Was the 

conflict 

of 

interest 

stated 

Total 

Score 

high (8–

11 points), 

medium (4

–7 points), 

or low 

Rosenbaum, 

2015 

No Yes Yes No No Yes Yes Yes Yes Yes No 7 Medium 

Rosenbaum, 

2014 

Yes Yes Yes No No Yes Yes Yes Yes Yes No 8 High 

Bartley, 2013 No Yes Yes No No Yes No Can't say No Yes No 4.5 Medium 

Blake, 2009 No No Yes Yes Yes Yes Yes Yes Yes Yes No 8 High 

Cramer, 2017 No Yes Yes No No Yes Yes Yes Yes No No 6 Medium 

Dauwan, 2016 No No Yes No No Yes Yes Yes Yes Yes No 6 Medium 

Ericksson, 

2011 

No No No No No Yes No No No No No 1 Low 

Hallgren, 2017  No Yes Yes Yes No No Yes Yes Yes Yes No 7 Medium  

Keller-

Varady, 2017 

Yes Yes Yes Yes Yes Yes Yes Yes No No No 8 High 

Firth, 2015 No Yes Yes Yes No Yes Yes Yes Yes Yes No 8 High 

Heinzel, 2015 No Yes Yes No No Yes Yes Yes Yes No No 6 Medium 
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Was an 

"a priori" 

design 

provided 

Was there 

duplicate 

study 

selection 

and data 

extraction 

Was a 

comprehen

sive 

literature 

review 

performed 

Was the 

status of 

the 

publication 

(i.e., grey 

literature) 

used as an 

inclusion 

criterion 

Was the 

list of 

studies 

(included 

and 

excluded 

provided) 

Were the 

character

istics of 

the 

included 

studies 

provided 

Was the 

scientific 

quality of 

the included 

studies 

assessed and 

documented 

Was the 

scientific 

quality of 

the included 

studies used 

appropriate 

in 

formulating 

conclusions 

Were the 

methods 

used to 

combine 

the 

findings of 

studies 

appropriate 

Was the 

likelihood 

of 

publication 

bias 

assessed 

Was the 

conflict 

of 

interest 

stated 

Total 

Score 

high (8–

11 points), 

medium (4

–7 points), 

or low 

Jayakody, 

2014  

No Yes Yes No No Yes Yes Yes Yes Yes No 7 Medium  

Klatte, 2016 Yes No Yes No No Yes Yes Yes Yes Yes No 7 Medium 

Kvam, 2016  No Yes Yes Yes Yes Yes Yes Yes Yes Yes No 9 High 

Lawrence, 

2010 

NA - The 

search 

strategy 

did not 

identify 

any 

relevant 

studies 

NA NA NA NA NA NA NA NA NA NA   NA NA 

Martin, 2017 No Yes Yes No No Yes Yes Yes No Can't say No 5.5 Medium 

Rosenbaum, 

2015(a)  

Yes Yes Yes No No Yes Yes Yes Yes Can't say No 7.5 Medium  

Krogh, 2010 No Yes Yes No No Yes Yes Yes Yes No No 6 Medium 

Schuch, 

2016(a) 

No Yes Yes Yes No Yes Yes Yes Yes Yes No 8 High  

Sukhato, 2017  No Yes Yes No No Yes Yes Yes Yes Yes No 7 Medium  

Vancampfort, 

2015 

No Yes Yes No No   Yes No No Yes Yes No 5 Medium  
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Was an 

"a priori" 

design 

provided 

Was there 

duplicate 

study 

selection 

and data 

extraction 

Was a 

comprehen

sive 

literature 

review 

performed 

Was the 

status of 

the 

publication 

(i.e., grey 

literature) 

used as an 

inclusion 

criterion 

Was the 

list of 

studies 

(included 

and 

excluded 

provided) 

Were the 

character

istics of 

the 

included 

studies 

provided 

Was the 

scientific 

quality of 

the included 

studies 

assessed and 

documented 

Was the 

scientific 

quality of 

the included 

studies used 

appropriate 

in 

formulating 

conclusions 

Were the 

methods 

used to 

combine 

the 

findings of 

studies 

appropriate 

Was the 

likelihood 

of 

publication 

bias 

assessed 

Was the 

conflict 

of 

interest 

stated 

Total 

Score 

high (8–

11 points), 

medium (4

–7 points), 

or low 

Vancampfort, 

2017 

No Yes Yes No No No No No Yes Yes No 4 Medium 

Vancamfort, 

2015(a) 

No Yes Yes No No Yes No No Yes Yes No  5.5 Medium  

Vancampfort, 

2012 

No Yes Yes Yes No Yes Yes Yes No No No 6 Medium 

Wang, 2014 No No No No No  Yes Yes Yes Can't say  Yes No 4.5 Medium  

Zheng, 2016 No Yes Yes Yes No Yes Yes Can't say  Yes Yes No 7.5 Medium  

Vera-Garcia, 

2015 

Yes Yes Yes Yes No Yes Yes Yes Yes No No 8 High 

Schuch, 

2016(b) 

No  Yes Yes No   No Yes Yes Yes yes Yes No 7 Medium  

Schuch, 2016 

(c)  

No  Yes Yes No   Yes Yes Can't say  No Yes Yes No 6.5 Medium  

Soundy, 2015 No No  Yes No No Yes Yes Yes Yes No No 5 Medium  

Stanton, 2014 No Can't say  Yes No No Yes Yes Yes Yes Yes Yes 7.5 Medium  

Stubbs, 2016 No Yes Yes No No  Yes Can't say  No Yes Yes No 5.5 Medium  
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Was an 

"a priori" 

design 

provided 

Was there 

duplicate 

study 

selection 

and data 

extraction 

Was a 

comprehen

sive 

literature 

review 

performed 

Was the 

status of 

the 

publication 

(i.e., grey 

literature) 

used as an 

inclusion 

criterion 

Was the 

list of 

studies 

(included 

and 

excluded 

provided) 

Were the 

character

istics of 

the 

included 

studies 

provided 

Was the 

scientific 

quality of 

the included 

studies 

assessed and 

documented 

Was the 

scientific 

quality of 

the included 

studies used 

appropriate 

in 

formulating 

conclusions 

Were the 

methods 

used to 

combine 

the 

findings of 

studies 

appropriate 

Was the 

likelihood 

of 

publication 

bias 

assessed 

Was the 

conflict 

of 

interest 

stated 

Total 

Score 

high (8–

11 points), 

medium (4

–7 points), 

or low 

Stubbs, 2017 No Yes Yes No No Yes Can't say  No Yes Yes No 5.5 Medium  
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Supplemental Table 4: Excluded studies 

 

 

 

 

 

 

 

Author Year  Title  Reason  

Alexandratos, Kristy; Barnett, Fiona; 

Thomas, Yvonne 

2012 The impact of exercise on the mental health and 

quality of life of people with severe mental 

illness: A critical review 

1 

Almagro Valverde, S.; Dueñas Guzmán, 

M.A. y Tercedor Sánchez, P 

2014 Physical activity and depression: A systematic 

review 

6 

Andersson E, Hovland A, Kjellman 

B, Taube J, Martinsen E 

2015 Physical activity is just as good as CBT or drugs 

for depression 

6 

Bauer 2016 Lifestyle interventions targeting dietary habits 

and exercise in bipolar disorder: A systematic 

review 

4 

Bernard, P.; Ninot, G. 2012 Benefits of exercise for people with 

schizophrenia: A systematic review 

6 

Bernard, P.; Romain, A. J.; Esseul, E.; 

Artigusse, M.; Poy, Y.; Baghdadli, A.; 

Ninot, G. 

2013 A systematic review of barriers to physical 

activity and motivation for adults with 

schizophrenia 

6 

Bonfioli, E.; Berti, L.; Goss, C.; Muraro, F.; 

Burti, L. 

2012 Health promotion lifestyle interventions for 

weight management in psychosis: A systematic 

review and meta-analysis of randomised 

controlled trials 

2 

Bradshaw, T.; Lovell, K.; Harris, N. 2005 Healthy living interventions and schizophrenia: a 

systematic review 

2 

Broderick J, Knowles A, Chadwick J, 

Vancampfort D 

2015 Yoga versus standard care for schizophrenia. 2 

Cabassa, L. J.; Ezell, J. M.; Lewis-

Fernández, R.; Cabassa, Leopoldo J.; Ezell, 

Jerel M.; Lewis-Fernández, Roberto 

2010 Lifestyle interventions for adults with serious 

mental illness: A systematic literature review 

1 

Caddick, N.; Smith, B. 2014 The impact of sport and physical activity on the 

well-being of combat veterans: A systematic 

review 

1 

Chacón, F.; Mora, F.; Gervás-Ríos, A.; 

Gilaberte, I. 

2011 Efficacy of lifestyle interventions in physical 

health management of patients with severe mental 

illness 

5 

Chalfoun, C.; Abdel-Baki, A.; Letendre, E.; 

Proulx, C.; Karelis, A. D. 

2015 Improvements in cardiorespiratory health with 

physical activity in schizophrenic individuals: A 

practical guide 

6 

Cheng, F. K. 2015 Effects of Baduanjin on mental health: A 

comprehensive review 

1 

Chi, I.; Jordan-Marsh, M.; Guo, M.; Xie, B.; 

Bai, Z. G. 

2013 Tai chi and reduction of depressive symptoms for 

older adults: A meta-analysis of randomized trials 

1 

Cox, Janet Gray 2008 Is exercise an evidence-based intervention for 

clinical depression in older adults: A meta-

analysis of randomized studies 2000-2006 

5 

1 = Lack formal mental health diagnosis (n=73) 

2 = Non-adult population (n=6) 

3 = Prevention study utilising physical activity (n=2) 

4 = Physical activity not main intervention (n=18) 

5 = Wrong study design (n=20) 

6 = Non-English article (n=20) 

7 = Non-human study (n=0) 

8 = Outcome of interest not reported (i.e. symptoms, quality of 

life, physical health metric, adverse event or cost) (n=29) 

9 = No comparator (n=0)  

N/A = Withdraw or unable to source full text (n=4) 
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Author Year  Title  Reason  

Craft, L. L.; Landers, D. M. 1998 The effect of exercise on clinical depression and 

depression resulting from mental illness: A meta-

analysis 

1 

Cramer, H.; Lauche, R.; Klose, P.; 

Langhorst, J.; Dobos, G. 

2013 Yoga for schizophrenia: A systematic review and 

meta-analysis 

1 

Cramer, H.; Lauche, R.; Langhorst, J.; 

Dobos, G. 

2013 Yoga for depression: A systematic review and 

meta-analysis 

1 

Cuijpers, P. 2009 Review: Exercise may moderately improve 

depressive symptoms 

5 

Dale, H.; Brassington, L.; King, K. 2014 The impact of healthy lifestyle interventions on 

mental health and wellbeing: A systematic review 

1 

Daley, A. J.; Foster, L.; Long, G.; Palmer, 

C.; Robinson, O.; Walmsley, H.; Ward, R. 

2015 The effectiveness of exercise for the prevention 

and treatment of antenatal depression: Systematic 

review with meta-analysis 

3 

Daley, A. J.; MacArthur, C.; Winter, H. 2007 The role of exercise in treating postpartum 

depression: A review of the literature 

5 

Danielsson, L.; Noras, A. M.; Waern, M.; 

Carlsson, J. 

2013 Exercise in the treatment of major depression: A 

systematic review grading the quality of evidence 

1 

Deligiannidis, K. M.; Freeman, M. P 2014 Complementary and alternative medicine 

therapies for perinatal depression 

5 

de Souza Moura, Antonio Marcos; Lamego, 

Murilo Khede; Paes, Flávia; Ferreira Rocha, 

Nuno Barbosa; Simoes-Silva, Vitor; Rocha, 

Susana Almeida; de Sá Filho, Alberto 

Souza; Rimes, Ridson; Manochio, João; 

Budde, Henning; Wegner, Mirko; Mura, 

Gioia; Arias-Carrión, Oscar; Yuan, Ti-Fei; 

Nardi, Antonio Egidio; Machado, Sergio 

2015 Comparison among aerobic exercise and other 

types of interventions to treat Depression: A 

systematic review 

5 

Donaghy, Marie E. 2007 Exercise can seriously improve your mental 

health: Fact or fiction? 

1 

Ellis, N.; Crone, D.; Davey, R.; Grogan, S. 2007 Exercise interventions as an adjunct therapy for 
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6 

Sjösten, N.; Kivelä, S. L. 2006 The effects of physical exercise on depressive 

symptoms among the aged: A systematic review 

1 

North, T. C.; McCullagh, P.; Tran, Z. V.; 

Lavallee, David; Williams, Jean M.; Jones, 

Marc V.; Papathomas, Anthony; Lavallee, 

David; Williams, Jean M.; Jones, Marc V.; 

Lavallee, David; Williams, Jean M.; Jones, 

Marc V. 

2008 Effect of exercise on depression NA 

Catalan-Matamoros, D.; Gomez-Conesa, A.; 

Stubbs, B.; Vancampfort, D. 

2016 Exercise improves depressive symptoms in older 

adults: An umbrella review of systematic reviews 

and meta-analyses 

5 

McCurdy, A. P.; Boulé, N. G.; Sivak, A.; 

Davenport, M. H. 

2017 Effects of exercise on mild-to-moderate 

depressive symptoms in the postpartum period: A 

meta-analysis 

1 

 Cipriani 2011 Depression in adults: Drug and physical 

treatments 

5 

Leigh-Hunt, N.; Perry, A. 2015 A systematic review of interventions for anxiety, 

depression, and PTSD in adult offenders 

4 

Holley, Jessica; Crone, Diane; Tyson, 

Philip; Lovell, Geoff 

2011 The effects of physical activity on psychological 

well‐being for those with schizophrenia: A 

systematic review 

2 

Vancampfort, Davy; Correll, Christoph U.; 

Scheewe, Thomas W.; Probst, Michel; De 

Herdt, Amber; Knapen, Jan; De Hert, Marc 

2013 Progressive muscle relaxation in persons with 

schizophrenia: a systematic review of randomized 

controlled trials 

4 

Das, C.; Mendez, G.; Jagasia, S.; Labbate, L. 

A. 

2012 Second-generation antipsychotic use in 

schizophrenia and associated weight gain: A 

critical review and meta-analysis of behavioral 

and pharmacologic treatments 

4 
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Author Year  Title  Reason  

Falkai, P.; Malchow, B.; Schmitt, A. 2017 Aerobic exercise and its effects on cognition in 

schizophrenia 

5 

Uebelacker, L. A.; Epstein-Lubow, G.; 

Gaudiano, B. A.; Tremont, G.; Battle, C. L.; 

Miller, I. W. 

2010 Hatha yoga for depression: Critical review of the 

evidence for efficacy, plausible mechanisms of 

action, and directions for future research 

5 

Shi, Y. A. N.; YinZhe, J. I. N.; YongSeok, 

O. H.; YoungJun, Choi 

2016 Effect of exercise on depression in university 

students: A meta-analysis of randomized 

controlled trials 

1 

Wang, X. 2005 Association between exercise therapy and 

depression 

6 

Dong, B.; He, P.; Lu, Z.; Wu, T.; Liu, G.; 

Huang, C. C. 

2008 Exercise for older depressed people NA 

North, T. C. 1989 The effect of exercise on depression: A meta-

analysis 

NA 

Rethorst, C. D.; Wipfli, B. M.; Landers, D. 

M. 

2009 The antidepressive effects of exercise: A meta-

analysis of randomized trials 

NA 

Perraton, L. G.; Kumar, S.; Machotka, Z. 2010 Exercise parameters in the treatment of clinical 

depression: A systematic review of randomized 

controlled trials 

8 

Schuch, F. B.; Dunn, A. L.; Kanitz, A. C.; 

Delevatti, R. S.; Fleck, M. P. 

2016 Moderators of response in exercise treatment for 

depression: A systematic review 

8 

Vancampfort, Davy; Stubbs, Brendon; 

Richards, Justin; Ward, Philip B.; Firth, 

Joseph; Schuch, Felipe B.; Rosenbaum, 

Simon 

2016 Physical fitness in people with posttraumatic 

stress disorder: A systematic review 

8 
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Supplemental Table 5: Characteristics of included studies  

Review Search strategy Date assessed 

up to  

Number of 

studies 

included in 

review  

Population Interventions Comparison 

interventions 

Outcomes for which 

data were reported 

Depression  

Blake, 2009 MEDLINE, Embase, 

CINAHL, PsycINFO, 

The Cochrane Library 

(Issue 2, 2008) and 

National Research 

Register (NRR; Issue 2, 

2008).  Search terms 

provided. 

May 2008  11 (n=641) Depression or dysthymia 

according to DSM-IV, 

or were screened for 

depressive symptoms 

using standardized 

measurement. 

Physical activity interventions 

(i.e., walking, aerobics, tai chi, 

qigong and weight-bearing or 

progressive resistance training).  

Various intensities and duration 

(common 3 times per week for 

between 20-60 minutes) and 

intervention length (6 to 19 

weeks). 

Any comparison 

(i.e., medication, 

usual care, health 

education, social, 

information about 

exercise, newspaper 

reading). 

Efficacy of physical 

exercise interventions 

for reducing 

depressive symptoms 

in older people (aged 

> 60 years). 

Cramer, 2017  PRISMA, 

Medline/PubMed, 

Scopus, and the 

Cochrane Central 

Register of Controlled 

Trials (Central). Search 

terms provided.  

6 December 

2016  

8 (n=240) Major depressive 

disorder according to 

DSM-IV or DSM-V.  Or 

≥75% diagnosed with 

major depressive 

disorder and the 

remaining participants 

with other depressive 

disorders. 

Sudarshan kriya yoga, hatha yoga, 

lifeforce yoga program, sahaj 

yoga meditation, prenatal yoga 

program. Duration of intervention: 

1 - 6 times per week (median 2 

times per week) of 30 to 210 min 

(median 75 min) per session.  

Contact time with therapist: 120 

and 1890 minutes (median 675 

minutes). 

No specific 

treatment, 

pharmacological or 

non-pharmacological 

interventions. 

Efficacy and safety of 

yoga to treat major 

depressive disorder 

(depressive symptom 

reduction). 

Eriksson, 

2011 

PsycINFO, 

PsycARTICLES, 

PsycCRITI QUES and 

PubMed. Search terms 

provided.  

2000-2010 8 (n=747) Depression diagnosed 

according to DSM-IV, 

ICD-10 and/or scales of 

depression 

Exercise intervention (i.e., muscle 

and aerobic strength in a group 

setting, progressive resistance 

training, aerobic). Duration of 

intervention: 10 days - 5 months.  

Supervised and unsupervised. 

Any comparison 

(i.e., placebo, 

relaxation, 

flexibility, health 

education, general 

practice care). 

Review type of 

exercise and treatment 

outcomes (depressive 

symptoms change) for 

exercise as a 

treatment for major 

depression. 
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Review Search strategy Date assessed 

up to  

Number of 

studies 

included in 

review  

Population Interventions Comparison 

interventions 

Outcomes for which 

data were reported 

Heinzel, 

2015 

PubMed, The Cochrane 

Central Registry of 

Controlled Trials, 

Embase, PsychINFO and 

Web of Science. Search 

terms provided.  

March 2015 18 

(n=1091) 

Valid measurement or 

diagnosis of Major 

depressive disorder 

according to DSM-IV-

TR. 

Exercise interventions (i.e., 

aerobic and resistance programs 

and alternative exercise programs, 

such as tai chi and qi gong). 

Any comparison 

(i.e., anti-depressant, 

usual care, waitlist, 

social visit, health 

education, usual 

medical care, 

sedentary or 

newspaper reading). 

Effects of exercise on 

depressive symptoms 

in older adults. 

Kvam, 2016 SportsDiscus, 

PsycINFO, Medline, 

Embase, and Cochrane 

Central Register of 

Controlled Trials 

(CENTRAL). Search 

terms provided. 

For 

SportsDiscus 

January 2007- 

24 November 

2014. All 

other January 

2010 to 20 

November 

2014 

23 (n=977) Diagnosis of Unipolar 

depression according to 

DSM- or ICD criteria. 

Some studies had a 

small number of 

participants diagnosed 

with minor depression 

or dysthymia. 

Aerobic (i.e., walking, running or 

cycling) and non-aerobic exercise 

(i.e., resistance exercise, strength 

exercise or weightlifting), 

including those in combination 

with other anti-depressant 

treatments. Not studies with tai 

chi, qigong, yoga.  

Any comparison 

(i.e., placebo 

treatment, usual care, 

another kind of 

treatment (i.e., 

antidepressant 

medication, 

psychotherapy or 

alternative 

interventions), no 

treatment or wait-

list). 

Effect of exercise to 

reduce depressive 

symptoms compared 

to: 1) active control 

conditions (i.e., 

psychological 

treatments and anti-

depressant 

medication), usual 

care and no 

intervention; 2) as an 

adjunct to treatment 

with antidepressant 

medication. 

Krogh, 2011 Medline, Embase, 

PsychINFO, CINAHL, 

Cochrane control trial 

register, Cochrane data-

base systematic review. 

Search terms provided 

2008 13 (n=687) Diagnosis of Depression 

according to ICD-

10/RDC. 

9 studies = aerobic exercise, 3 

studies = anaerobic exercise, 1 

study = mixed exercise protocol.  

Frequency: approximately 3 times 

per week for 10 weeks. 9=group, 

4=individual. 

No treatment, 

waitlist, placebo, 

established 

treatment. 

Effect of exercise on 

depressive symptoms 

in adults with 

depression in a 

clinical setting.  
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Review Search strategy Date assessed 

up to  

Number of 

studies 

included in 

review  

Population Interventions Comparison 

interventions 

Outcomes for which 

data were reported 

Schuch, 

2016(a) 

PRISMA statement and 

the MOOSE guidelines.  

Academic Search 

Premier, Medline, 

Psychology and 

Behavioural Sciences 

Collection, PsycINFO, 

SPORTDiscus, 

CINAHL Plus and 

PubMed, Cochrane 

review on exercise 

for depression. Search 

terms provided. 

January 2013 

until 1 August 

2015 

25 

(n=1487) 

Diagnosis of Major 

depressive disorder 

according to RDC, 

DSM-IV or ICD-10, or 

validated screening 

measure. 

Exercise as defined by Caspersen 

et al (1985). Length of 

intervention: 3 -32 weeks. 

Excluded tai chi, yoga or qi qoing. 

Supervised (qualified exercise 

professional) and unsupervised, 

group and individual 

interventions, aerobic and 

resistance and a combination of 

both, various intensities (light to 

vigorous).  

Non-active control 

(i.e., usual-care, 

wait-list control 

conditions, placebo 

pills or other social 

activities). 

Effects of exercise on 

depressive symptoms 

compared to: 1) non-

active control 

(including sub-group 

analysis); and 2) the 

influence of 

publication bias on 

intervention effect. 

Sukhato, 

2017  

Medline, Scopus and 

CINAHL. Search terms 

provided.  

7 August 2016  17 Diagnosis of Depressive 

disorder according to 

DSM-IV, or any 

depression diagnostic 

tool. 

Home-based non-pharmacological 

intervention (i.e., management of 

depression provided at patient's 

residence by healthcare 

professionals). The home-based 

exercise program included aerobic 

and resistance training of 

moderate intensity for 30 minutes, 

3 times per week. 

Care of depression in 

outpatient clinics or 

hospital settings. 

Comparing the 

efficacy of home-

based, non-

pharmacological 

interventions on: 1) 

the severity of 

depressive symptoms; 

or 2) the incidence of 

disease remission. 

Schuch, 

2016(b) 

PRISMA statement and 

MOOSE guidelines.  

Articles identified by a 

recent Cochrane review 

on exercise for 

depression that 

evaluated quality of life 

as an outcome.  

Academic Search 

Premier, MEDLINE, 

Psychology and 

Behavioural Sciences 

Collection, PsycINFO, 

SPORTDiscus, 

CINAHL Plus and 

January 2013 

to 1 August 

2015 

6 (n=198) Diagnosis of Major 

depressive disorder (or 

dysthymia) according to 

DSM or ICD or 

validated screening 

measure. 

Exercise as defined by Caspersen 

et al (1985). Length of 

intervention: 3 -32 weeks, 

completed between 2-5 times per 

week. Excluded tai chi, yoga or qi 

qoing. 

Non-active control 

(i.e., usual-care/usual 

treatment, wait-list 

control conditions, 

placebo pills or other 

social activities). 

Assess the 

effectiveness of 

exercise on quality of 

life and if a control 

group response occurs 

in relation to quality-

of-life domains. 
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Review Search strategy Date assessed 

up to  

Number of 

studies 

included in 

review  

Population Interventions Comparison 

interventions 

Outcomes for which 

data were reported 

PubMed.  Search terms 

provided.  

Schuch, 

2016(c) 

PRISMA statement and 

the MOOSE guidelines. 

Articles identified in 

recent Cochrane review 

on exercise for 

depression. Academic 

Search Premier, 

Medline, Psychology 

and Behavioural 

Sciences Collection, 

PsycINFO, 

SPORTDiscus, 

CINHAL Plus, and 

PubMed databases. 

Search terms provided. 

January 2013 

until August 1, 

2015 

8 Diagnosis of Major 

depressive disorder 

(dysthymia), according 

to DSM or ICD or 

validated screening 

measure 

Exercise as defined by Caspersen 

et al. (1985). Length of 

intervention: 6 -16 weeks. 

Excluded Tai Chi, yoga or qi 

qoing 

Supervised (qualified exercise 

professional)/ unsupervised, 

group/ individual, 

aerobic/resistance and a 

combination, mod/high intensity  

Non-active control 

group (i.e., usual 

care/usual treatment, 

wait-list control 

conditions, placebo 

pills or other social 

activities). 

Effect of exercise on 

depressive symptoms 

in older people: 1) 

comparing exercise 

vs. non-active control 

groups; 2) identify 

moderators that may 

influence exercise 

effects; 3) assess the 

influence of 

publication bias 

Stubbs, 2016  MOOSE guidelines and 

PRISMA statement.   

Published Cochrane 

review and Academic 

Search Premier, 

Medline, Psychology 

and Behavioural 

Sciences Collection, 

PsycINFO, 

SPORTDiscus, 

CINAHL Plus and 

PubMed. Search terms 

provided.  

January 2013 

until August 1, 

2015 

7 (n=293) Diagnosis of Major 

depressive disorder 

according to DSM-IV or 

validated screening 

measure. 

Exercise as defined by Caspersen 

et al (1985). Duration of 

intervention: average 12 weeks. 

Not applicable.  Analyse cardio-

respiratory fitness 

changes with exercise 

interventions in 

people with 

depression, compared 

to control conditions. 

Schizophrenia 
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Review Search strategy Date assessed 

up to  

Number of 

studies 

included in 

review  

Population Interventions Comparison 

interventions 

Outcomes for which 

data were reported 

Dauwan, 

2016  

PRISMA statement; 

PubMed (Medline), 

Embase, PsychINFO and 

Cochrane Database of 

Systematic Reviews. 

Search terms provided. 

31 July 2015  29 

(n=1109) 

Schizophrenia or 

Schizophrenia spectrum 

disorder according to 

DSM-III, DSM-III-R, 

DSM-IV, DSM-IV-TR 

or the ICD. 

Duration of intervention: 3 weeks 

- 8 months 

Exercise volume: 16 - 720 mins 

per week 

Modality: mixed modalities. 

Control conditions 

both active (i.e., 

table football, 

computer games or 

occupational 

therapy) or passive 

(i.e., waitlist, TAU). 

The effects of 

exercise on: 1) 

clinical symptoms; 2) 

quality of life, global 

functioning, 

depression and 

cognition. 

Keller-

Varady, 2017  

PubMed database and 

Cochrane Central 

Register of Controlled 

Trials.  Search terms 

provided.  

9 August 2016  6 (n=187) Schizophrenia diagnosis 

according to the ICD-10 

and the DSM-IV or 

DSM-V.  

Various types of exercise.   

Duration/frequency/intensity of 

intervention: varied across studies. 

Modality: resistance training or 

resistance and aerobic exercises 

Any comparison 

(i.e., computer 

games, occupational 

therapy, stretch, 

dance or usual care).  

1) Benefits derived 

from strength training 

alone for patients with 

schizophrenia; 2) 

Identify if the 

combination of 

aerobic exercise and 

strength training is 

preferable to a single 

modality.  

Firth, 2015 Ovid MEDLINE, 

Embase, PsycINFO and 

the Cochrane Central 

Register of Controlled 

Trials (CENTRAL). 

Search terms provided.  

1 November 

2013 (updated 

search on 6 

April 2014) 

17 (n=659) Non-affective psychotic 

disorder (studies after 

2014 when DSM and 

ICD were introduced).  

Exercise as defined by Caspersen 

et al (1985), including physical 

activity interventions that matched 

this description. Not yoga, 

muscular relaxation, or adventure 

activities. 

Any comparison, 

including active 

controls. 

Summarise all 

exercise trials in 

schizophrenia and 

quantify effects on 

both physical and 

mental health 

outcomes.  

Martin, 2017 PRISMA statement.  

AusportMed, AMED, 

Medline, Physiotherapy 

Evidence Database 

(PEDro), Canal, 

NICAN, Scopus, Web of 

Science and 

ScienceDirect. Search 

terms provided. 

1 September 

2016 

7 (n=389) Confirmed 

schizophrenia diagnosis 

(i.e., DSM-IV or 

DSMV). 

Exercise interventions where 

interventions were > 12 weeks 

(mean length = 18 weeks). The 

duration of aerobic exercise 

ranged from 20 to 60 min and 

resistance training volume varied. 

Any comparison 

(i.e., TAU, active 

control, occupational 

therapy, or not 

reported). 

The effect of exercise 

on changes to mental 

health variables, 

cardiovascular fitness 

and muscular 

strength. 



270 
 

Review Search strategy Date assessed 

up to  

Number of 

studies 

included in 

review  

Population Interventions Comparison 

interventions 

Outcomes for which 

data were reported 

Vancampfort, 

2015 

Embase, PubMed, 

CINAHL, 

PsycARTICLES, 

PEDro, and 

SPORTDiscus.  Embase, 

PubMed, CINAHL, 

PsycARTICLES, 

PEDro, and 

SPORTDiscus. Search 

terms provided. 

1 November 

2014 

11 (n=377) First episode or chronic 

schizophrenia 

(spectrum) diagnosed 

according to ICD-10 or 

DSM-IV(V). 

Duration of intervention: 6 weeks 

to 6 months 

Intensity: ranges from moderate to 

high 

Modality: graded aerobic exercise 

and/or resistance training. 

Age/gender-matched 

control. 

Cardio-respiratory 

fitness in this 

population. 

Vancampfort, 

2015 (a)  

Medline, 

PsycARTICLES, 

Embase and CINAHL. 

Search terms provided. 

May 2015  7 (n=77) Schizophrenia spectrum 

disorder according to 

DSM or ICD.  

Aerobic exercise interventions as 

defined by Caspersen et al (1985). 

Duration of intervention: ranged 

from 12 weeks to 6 months 

Frequency: ranges from 2 times 

per week to 3 times per week. 

Non-aerobic 

interventions, usual-

care or wait-list 

control. 

Measure the effects of 

exercise interventions 

on Cardio-respiratory 

fitness and compare 

this effect with 

control interventions. 

Vancampfort, 

2012  

PRISMA statement. 

Embase, PsycINFO, 

PubMed, ISI Web of 

Science, CINAHL, 

PEDro and Cochrane 

Library.  

12 October 

2011  

3 (n=125) Schizophrenia diagnosis 

according to DSM-IV. 

Yoga defined as a practice of 

gentle stretching and exercises for 

breath control. 

Any comparison 

(i.e., waitlist, active 

control (walking 

or/jogging). 

The effectiveness of 

yoga interventions on: 

1) general 

psychopathology; 2) 

positive and negative 

symptoms of 

schizophrenia; 3) 

health-related quality 

of life. 

Zheng, 2016 PubMed, PsycINFO, 

Embase, Cochrane 

Library databases, the 

Cochrane Controlled 

Trials Register and 

Chinese databases 

(WanFang Database, 

Chinese Biomedical 

database and China 

Journal Net). Search 

terms provided. 

27 August 

2016 

6 (n=483) Schizophrenia according 

to DSM-IV, ICD-10 and 

CCMD-3. 

Tai chi.  

The duration of intervention: 

ranged from 12 to 24 weeks 

Frequency: ranges from 30-60 

minutes, once per week to daily. 

Any comparison 

(i.e., yoga, waitlist, 

and usual daily 

activities). 

Effects of tai chi on 

changes in positive or 

negative symptoms of 

schizophrenia.  
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Review Search strategy Date assessed 

up to  

Number of 

studies 

included in 

review  

Population Interventions Comparison 

interventions 

Outcomes for which 

data were reported 

Vera-Garcia, 

2015 

PRISMA guidelines.  

PROSPERO registered 

protocol.  PubMed, 

PsycINFO, Embase, 

Web of Science, PEDro, 

and the Cochrane 

Library. Search terms 

provided. 

July 1, 2011 to 

October 1, 

2014 

13 (n=549) Schizophrenia spectrum 

disorders according to 

DSM-IV or ICD-10. 

Physical exercise (i.e., aerobic 

exercises, strength exercises, 

relaxation training, basic body 

awareness exercises or a 

combination of these). 

Usual care, wait-list, 

or intervention in 

healthy controls 

(provided the 

comparison 

interventions had 

similar durations). 

Effectiveness of 

physical therapy 

interventions in the 

multidisciplinary 

management of 

schizophrenia 

(changes to positive 

and negative 

symptoms of 

schizophrenia). 

Soundy, 2015  PRISMA statement and 

Cochrane review 

procedures. Amed, 

PubMed, SportsDiscus, 

CINAHL plus, and the 

Cochrane Library, 

Google Scholar and 

ScienceDirect.  Search 

terms provided.   

NA 10 (n=185) > 85% of patients with 

Schizophrenia spectrum 

disorder according to 

DSM or ICD. Or where 

data from individuals 

with schizophrenia 

could be extracted from 

patients with other 

diagnoses. 

An intervention or experience 

identified as a ‘sport’. 

Any comparison 

(i.e., control, 

alternative form of 

physical activity). 

Sport participation 

effects on: 1) weight 

or body mass index 

and psychiatric 

symptoms; 2) 

influence on other 

health parameters. 

Multiple mental health diagnoses  

Rosenbaum, 

2014  

Registered with 

PROSPERO, PRISMA 

statement. Medline, 

Embase, Cochrane 

Central Register of 

Clinical Trials, 

PsycINFO, CINHAL, 

and the PEDro Database.  

Search terms provided. 

January 2013 39 

(n=2008) 

Diagnosis of psychiatric 

illness according to 

DSM-IV-Tr, ICD-10, or 

clinician-confirmed 

diagnosis of mental 

illness other than 

dysthymia or eating 

disorder. 

All forms of physical activity and 

exercise that met the American 

College of Sports Medicine 

definitions.   

Usual care, social, 

wait-list, placebo, 

aesthetic control or 

health education. 

Effect of physical 

activity on: 1) 

depressive symptoms; 

2) symptoms of 

schizophrenia in 

people with a mental 

illness; 3) 

anthropometric 

measurements, 

aerobic capacity, and 

self-reported quality 

of life. 
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Review Search strategy Date assessed 

up to  

Number of 

studies 

included in 

review  

Population Interventions Comparison 

interventions 

Outcomes for which 

data were reported 

Klatte, 2016 Registered with 

PROSPERO. PubMed, 

Web of Science, 

PsycINFO, ProQuest, 

GoogleScholar. Search 

terms provided. 

21 November 

2014 

25 

(n=1339) 

Diagnosis of a mental 

disorder according to 

ICD or DSM.  

Hatha yoga or yoga with asanas 

and pranayama as obligatory 

components. The duration of 

intervention: 2 to 24 weeks of 

between 5 to 100 hours 

(median=15 hours). Group classes 

with 3 to 25 participants (median 

=11). 

Untreated control 

(i.e., no intervention 

other than basic 

treatment), active 

control (i.e., 

exercise, attentional 

control or 

psychotherapeutic + 

basic treatment).  

Effect of yoga on 

symptoms of general 

psychopathology, 

depression, anxiety, 

stress, health-related 

functioning, quality of 

life or wellbeing. 

Rosenbaum, 

2015(a) 

Registered with the 

PROSPERO.  PRISMA 

statement. MEDLINE, 

PsycInfo, Cochrane 

Central Register of 

Clinical Trials, and 

Google Scholar. Search 

terms provided. 

January 2015 2 (n=95) Diagnosis of mental 

disorder according to 

DSM or ICD and/or 

receiving treatment from 

a specialist mental 

health service. 

Online physical activity 

programmes. 

Usual care, wait-list 

or no-treatment 

control group. 

Effect of online 

physical activity 

interventions on 1) 

symptoms of mental 

illness and 2) changes 

in anthropometry 

outcome measures. 

Vancampfort, 

2017 

MOOSE guidelines and 

the PRISMA statement. 

PubMed, Embase and 

CINAHL. Search terms 

provided.  

31 December 

2015  

NA  Diagnosis of 

Schizophrenia spectrum, 

Major depressive 

disorder, or Bipolar 

disorder according to the 

DSM or ICD. 

Aerobic exercise interventions. All non-aerobic 

interventions (i.e., 

resistance or strength 

training), usual-care, 

or wait-list control 

conditions. 

Cardio-respiratory 

fitness in people with 

serious mental illness 

versus healthy 

controls and 

investigate 

moderators of 

cardiorespiratory 

fitness. Effect of 

exercise on cardio-

respiratory fitness and 

body mass 

index/waist 

circumference. 

Stanton, 2016 PubMed, CINAHL, 

SPORTDiscus, 

PsychARTICLES, and 

PsychINFO.  Search 

terms provided.  

NA 8 studies  Diagnosed with 

Depression, 

Schizophrenia, Bipolar 

disorder, or Anxiety 

disorders, as defined by 

the DSM-IV, ICD-10, or 

Aerobic or non-aerobic exercise 

training programme or a 

combination of both. Any 

duration or frequency. 

Any comparison 

(i.e., 

pharmacotherapy, 

education, 

psychotherapy, other 

exercise programs or 

no intervention, 

Examine the effects 

(i.e., change in mental 

health symptoms, 

quality of life or 

safety) of exercise on 

people with 

depression, 
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Review Search strategy Date assessed 

up to  

Number of 

studies 

included in 

review  

Population Interventions Comparison 

interventions 

Outcomes for which 

data were reported 

validated diagnostic 

criteria. 

including wait-list 

controls). 

schizophrenia, bipolar 

disorder, or anxiety 

disorders in an 

inpatient setting. 

Anxiety  

Bartley, 2013 PubMed and PsycINFO. 

Search terms provided. 

January 2013  7 (n=407) Anxiety disorders (as 

defined by DSM criteria, 

excluding PTSD). 

6 studies = walking or jogging;  

1 study = gym membership.  

Any comparison 

(i.e., waitlist, 

placebo, cognitive 

behaviour therapy, 

psychoeducation, 

non-aerobic exercise, 

medication or other 

(includes active 

comparison)). 

The effect of exercise 

on the mean 

improvement in 

anxiety score 

according to the 

primary rating scale 

used to measure 

anxiety.  

Jayakody, 

2014  

Medline, Embase, 

PsycINFO, CINAHL, 

AMED and Cochrane 

database of systematic 

reviews.  Hand search of 

selected peer-reviewed 

journals.  Search terms 

provided.  

July 2011 8 (n=563) Anxiety disorders as 

diagnosed by: ICD, 

DSM, diagnostic 

tools/questionnaires, 

RDC, other validated 

criteria. 

4 studies = aerobic exercise, 

waking, running 

4 studies = mixed modalities  

No exercise, placebo 

pill or anti-

depressant 

medication. 

Treatment effects of 

exercise compared 

with other treatments 

for anxiety disorders. 

Stubbs, 2017 PRISMA and MOOSE 

statement; Academic 

Search Premier, 

Medline, Psychology 

and Behavioural 

Sciences Collection, 

PsycINFO, 

SPORTDiscus, 

CINAHL Plus and 

PubMed.  Search terms 

provided.  

15 Dec 2015 6 (n=262) Anxiety or stress 

disorder (including 

PTSD) according to 

established criteria (i.e., 

RDC, DSM-IV). 

Exercise as defined by Caspersen 

et al (1985).  Trials that used 

yoga, tai chi or qigong, were 

excluded. 

Control conditions 

(i.e., TAU or 

waitlist). 

The effect of exercise 

on the mean change in 

anxiety score 

according to validated 

outcome measure. 

Post-traumatic stress disorder (PTSD) 
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Review Search strategy Date assessed 

up to  

Number of 

studies 

included in 

review  

Population Interventions Comparison 

interventions 

Outcomes for which 

data were reported 

Rosenbaum, 

2015 

MOOSE guidelines, 

PRISMA statement.  

Medline, 

PsycARTICLES, 

Embase and CINAHL. 

Search terms provided. 

1 March 2015 4 (n=200) Current or sub-threshold 

diagnosis of primary 

PTSD as per DSM or 

the ICD. 

2 times yoga interventions, 1 time 

combined aerobic and resistance-

based intervention, 1 time aerobic 

(stationary cycling) intervention. 

Usual care or wait-

list control. 

Effect of physical 

activity interventions 

on: 1) PTSD 

symptoms; 2) other 

important functional 

and psychological 

outcomes (i.e., 

depression, sleep 

behaviour and 

cardiovascular risk). 

Lawrence, 

2010 

The Cochrane 

Collaboration 

Depression, Anxiety and 

Neurosis Controlled 

Trials Registers, 

Cochrane Central 

registry of Controlled 

Trials, MEDLINE, 

EmbaseE, CINAHL, 

PsycINFO.  Search 

terms provided.  

June 2008  0 Diagnosed with PTSD 

according to DSM IV 

and ICD. 

Sports and games including any 

type of recreational activity (i.e., 

athletics, yoga, and non-physical 

activities (computer games)). 

Not applicable.  Effectiveness of 1) 

sports, and games in 

reducing symptoms of 

PTSD 2) the effect of 

different types of 

sports and games in 

reducing symptoms of 

PTSD. 

Substance Use Disorder (SUD)/Alcohol use disorders (AUD) 

Hallgren, 

2017  

Moose guidelines and 

PRISMA statement.  

Medline, 

PsycARTICLES and 

Embase.  Search terms 

provided.  

11 April 2016  21 

(n=1202) 

AUDs diagnosed from 

DSM-I, DSM-II, DSM-

III-R, DSM-IV, DSM 5, 

ICD-10, the Alcohol 

Use Disorders 

Identification Test 

(AUDIT), and 

guidelines from the 

National Institute on 

Alcohol Abuse and 

Alcoholism (NIAAA). 

Exercise defined as planned, 

repetitive movement, purposefully 

engaged in to improve fitness 

and/or health.  Duration of 

intervention: >2 weeks. 

Active (i.e., 

cognitive behaviour 

therapy, group 

counselling or 

psychotherapy) and 

passive control 

groups (i.e., TAU, 

waitlist), 3 studies 

did not report a 

control group. 

Alcohol consumption, 

the AUDIT score and 

alcohol urges/ 

cravings. Other 

outcomes included; 

physical activity, 

fitness, depression, 

anxiety, self-efficacy, 

quality of life and 

cortisol levels. 
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Review Search strategy Date assessed 

up to  

Number of 

studies 

included in 

review  

Population Interventions Comparison 

interventions 

Outcomes for which 

data were reported 

Wang, 2014  PRISMA guidelines. 

PubMed, Web of 

Science, Elsevier, China 

National Knowledge 

Infrastructure (CNKI), 

and China Info.   

January 1990 

to August 

2013 

22 Alcohol, nicotine, and 

illicit drug abusers 

through the DSM-

III(R)/IV. 

Chronic physical exercise. Mixed 

exercise modalities including 

aerobic exercise, mind body 

exercise (i.e., qigong or yoga) and 

strength training. 

Types of control 

group unspecified. 

Rate of abstinence 

from drug addiction, 

withdrawal 

symptoms, the level 

of depression and 

anxiety. 

RCD = Research Diagnostic Criteria, DSM = Diagnostic and Statistical Manual of Mental Disorders, PRISMA = Preferred Reporting Items for Systematic Reviews and Meta-Analyses, 

ICD = International Classification of Disease, MOOSE = Meta-analysis Of Observational Studies in Epidemiology, TAU = Treatment as Usual;  

Caspersen et al (1985) definition of exercise = planned physical activity with bodily movements that are structured and repetitive, performed for the purpose of improving or maintaining 

physical fitness (59) 
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Supplemental Table 6: Participant numbers and primary outcomes 

  Symptoms of mental 

illness 

Quality of 

Life 

Physical health 

metric 

Adverse 

events 

Cost  

Interventions for 

Depression  

  
  

 
  

11 reviews 

(n=unknown) 

9 reviews 1 review 1 review  3 reviews 0 reviews  

Interventions for 

Schizophrenia  

  
 

  
 

  

10 reviews 

(n=4140) 

8 reviews  5 reviews  5 reviews  5 reviews  0 reviews  

Interventions for 

multiple mental 

health diagnosis  

      
 

  

5 reviews 

(n=unknown) 

4 reviews  2 reviews  2 reviews  1 review  0 reviews  

Interventions for 

Anxiety   

    
 

    

3 reviews (n=1232) 3 reviews  1 review  0 reviews I review  0 reviews  

Interventions for 

PTSD* 

    
   

2 reviews (n=392)  1 review  0 reviews  1 review  1 review  0 reviews  

Interventions for 

SUD/AUD 

  
  

 
  

2 reviews 

(n=unknown) 

2 reviews  0 reviews  1 review  1 review  0 reviews 

* 1 review did not identify any studies that met their inclusion criteria 

PTSD = Post-traumatic stress disorder 

SUD/AUD = Substance use disorder/Alcohol use disorder 
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Chapter 4: Czosnek L, Richards J, Zopf E, Cormie P, Rosenbaum S, Rankin N. Exercise 

interventions for people diagnosed with cancer: A systematic review of implementation outcomes. 

BMC Cancer. 2021 May;21(643). doi.org/10.1186/s12885-021-08196-7 
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Supplementary Table 1: Search strategy 

 

 Cancer  Exercise Implementation outcomes  Evidence   

Medline 

Title/Abstract 

Terms 

 

cancer OR malignan* OR 

oncolog* OR neoplasm* 

OR tumor OR tumour 

OR carcinoma OR 

chemotherapy OR 

radiotherapy OR 

androgen deprivation OR 

mastectomy OR 

lumpectomy OR 

pneumonectomy OR 

lobectomy OR colectomy 

OR bowel resection OR 

prostatectomy OR 

laryngectomy OR 

esophagectomy OR 

gastrectomy 

exercis* OR "weight 

lifting" OR sport* OR 

"strength training" OR 

"resistance training" OR 

aerobic OR walk* OR 

fitness OR “physical 

activit*”  

 

 

(Acceptab* Or Satisf*) OR (Adopt* OR Uptake OR utili*OR implement* 

OR “intention to try” OR barrier* OR enable* OR facilitate*)  

OR (Appropriat* OR “perceived fit” OR relevan* OR compat* OR suitab* 

OR useful* OR practica*) OR (cost* OR economic* OR finance*) OR 

(Feasibil*OR Utili* OR Practica*) OR (Fidelity OR Integrity OR “delivered 

as intended” OR adhere* OR “quality of program delivery”) OR (Penetrat* 

OR integrat* OR “spread” OR “service access”) OR (Sustain* OR 

maintenance OR continu* OR durab* OR incorporate*OR integrat* OR 

institutionaliz* OR maintain* OR routin*OR institutionalis*)  

Innovat* OR EBP OR 

evidence* OR empirical* 

OR evaluat* 

 

 

Medline 

MeSH Terms 

(MH "Neoplasms") OR 

(MH "Radiation 

Oncology") OR (MH 

"Medical Oncology") 

(MH "Exercise 

Therapy") OR (MH 

"Exercise") OR (MH 

"Plyometric Exercise") 

OR (MH "Resistance 

Training") OR (MH 

"Physical Conditioning, 

Human") OR (MH 

"Muscle Stretching 

Exercises") OR (MH 

"Circuit-Based 

Exercise") OR (MH 

"Exercise Movement 

Techniques") OR (MH 

"Walking") OR (MH 

"Weight Lifting") OR 

(MH "Sports") 

 (MH "Patient Satisfaction") OR (MH "Intention") OR (MH "Costs and Cost 

Analysis") OR (MH "Cost-Benefit Analysis") OR (MH "Cost Savings") OR 

(MH "Cost of Illness") OR (MH "Quality Control") OR (MH “Delivery of 

health care”) OR (MH ”Comprehensive health care”) OR (“MH “Quality of 

health care”)  

(MH "Evidence-Based 

Practice") OR (MH 

"Evidence-Based 

Medicine") OR (MH 

“diffusion of 

innovation”) OR (MH 

"Program Evaluation") 
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Supplementary Table 2: Definitions of terms for study classification  

Term  Definition  Categorisation in this 

paper 

Pilot study Pilot studies are a version of the main study that is run in 

miniature to test whether the components of the main 

study can work together. It is focused on ensuring that the 

processes of the main study (e.g., recruitment, 

randomisation, treatment, and follow-up assessments) all 

run smoothly [102].  

Excluded 

Efficacy study Efficacy trials (explanatory trials) determine whether an 

intervention produces the expected result under ideal 

circumstances [103]. 

Excluded 

Effectiveness Determines the impact of an intervention with 

demonstrated efficacy when it is delivered under ‘real-

world’ conditions [81].   

Effectiveness 

Implementation  The process of putting to use or integrating evidence-based 

interventions within a setting [81].  

Implementation 

Implementation 

research 

The scientific study of the use of strategies to adopt and 

integrate evidence-based health interventions into clinical 

and community settings to improve individual outcomes 

and benefit population health [104]. 

Implementation  
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Supplementary Table 3: Quality assessment 

Mixed methods  
Author Year Are there clear 

research 

questions? 

Do the collected 

data allow to 

address the 

research questions?  

Is there an adequate 

rationale for using a 

mixed method design to 

address the research 

question? 

Are the different 

components of the study 

effectively integrated to 

answer the research 

question? 

Are the outputs of the 

integration of qualitative and 

quantitative components 

adequately interpreted? 

Are divergences and 

inconsistencies between 

quantitative and qualitative 

results adequately addressed? 

Do the different components of 

the study adhere to the quality 

criteria of each tradition of the 

methods involved?  

Beidas 2014 Yes Yes Yes Yes Yes Unclear Yes 

Dennett 2017 Yes Yes Yes Unclear Unclear No Yes 

 

Cross-sectional 
Author Year Were the criteria for 

inclusion in the 

sample clearly 

defined? 

Were the study 

subjects and the 

setting described in 

detail?  

Was the exposure 

measured in a valid 

and reliable way? 

Were objective, standard 

criteria used for 

measurement of the 

condition? 

Were confounding 

factors identified? 

Were strategies to deal 

with confounding 

factors stated? 

Were the outcomes 

measured in a valid 

and reliable way? 

Was appropriate 

statistical analysis 

used? 

Bultijnck 2018 Unclear Yes Yes Yes Not applicable  Not applicable  Yes Yes 

 

Quasi-experimental 
Author Year Is it clear in the study 

what is the ‘cause’ 

and what is the 

‘effect’ (i.e. there is no 

confusion about which 

variable comes first)? 

Were the 

participants 

included in any 

comparisons 

similar? 

Were the participants 

included in any 

comparisons receiving 

similar treatment/care, 

other than the exposure 

or intervention of 

interest? 

Was 

there a 

control 

group? 

Were there multiple 

measurements of the 

outcome both pre and 

post the 

intervention/exposure 

Was follow up complete and 

if not, were differences 

between groups in terms of 

their follow up adequately 

described and analysed?  

Were the outcomes 

of participants 

included in any 

comparisons 

measured in the 

same way?  

Were 

outcomes 

measured in 

a reliable 

way? 

Was 

appropriate 

statistical 

analysis used? 

Brown 2019 Yes Yes Yes No Yes Unclear Yes Yes Yes 

Culos-Reed 2019 Yes Yes Yes No Yes Yes Yes Yes Unclear 

Dolan 2018 Yes Yes Yes No Yes Yes Yes Yes Yes 

Haas 2012 Yes Yes Yes No Yes Yes Yes Yes Unclear 

Kirkham  2018 Yes Yes Yes No Yes Unclear Yes Yes Yes 

Kirkham  2019 Yes Yes Yes No Yes Unclear Yes Yes Yes 

Leach  2015 Yes Yes Yes No Yes Unclear Yes Yes Unclear 

Leach  2016 Yes Yes Unclear No Yes Yes Yes Yes Yes 

MacKenzie 2013 Yes Unclear Yes No Yes Unclear Yes Yes Yes 

Muraca 2011 Not applicable  Yes Unclear No No No Not applicable  Unclear Unclear 

Rajotte  2012 Yes Yes Yes No Yes Yes Yes Yes Yes 

Santa Mina 2019 Yes Yes Yes No Yes No Yes Yes Yes 

Sherman 2010 Yes Unclear Yes Yes Yes Yes Yes Unclear Unclear 

Speed-Andrews 2012 Yes Yes Yes No Unclear Not applicable  Yes Yes No 
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Swenson 2014 Yes Yes Unclear No Yes Yes Yes Yes Unclear 

VanGerpen 2013 Yes Yes Yes No Yes No Yes No Unclear 

 

Text and opinion 
Author Year Is the source of the 

opinion clearly 

identified? 

Does the source of opinion 

have standing in the field of 

expertise? 

Are the interests of the relevant 

population the central focus of 

the opinion? 

Is the stated position the result of an 

analytical process, and is there logic in 

the opinion expressed? 

Is there reference to 

the extant literature? 

Is any incongruence with the 

literature/sources logically 

defended?  

Dazell 2015 Yes Yes Yes Yes Yes Not applicable  

Haas 2011 Yes Yes Yes Yes Yes Not applicable  

Heston 2018 Yes Yes Yes Yes Yes Not applicable  

Kimmel 2014 Yes Yes Yes Yes Yes Not applicable  

Leach 2014 Yes Yes Yes Yes Yes Not applicable  

Rogers 2019 Yes Yes Yes Yes Yes Not applicable  

Santa Mina 2012 Yes Yes Yes Yes Yes Not applicable  

Wurz 2013 Yes Yes Yes Yes Yes Not applicable  

 

Case series 
Author Year Were there 

clear 

criteria for 

inclusion in 

the case 

series? 

Was the condition 

measured in a 

standard, reliable 

way for all 

participants 

included in the 

case series? 

Were valid methods 

used for 

identification of the 

condition for all 

participants 

included in the case 

series? 

Did the case 

series have 

consecutive 

inclusion of 

participants? 

Did the case 

series have 

complete 

inclusion of 

participants? 

Was there clear 

reporting of the 

demographics of 

the participants in 

the study? 

Was there clear 

reporting of 

clinical 

information of 

the participants? 

Were the 

outcomes or 

follow up 

results of 

cases clearly 

reported? 

Was there clear 

reporting of the 

presenting 

site(s)/clinic(s) 

demographic 

information? 

Was statistical 

analysis 

appropriate? 

Kirkham  2016 Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Marker  2018 Yes Yes Yes No Yes Yes Yes Yes Yes Yes 

Noble 2012 Yes Yes Unclear Yes No Yes Yes Yes Yes Unclear 

 

Cohort 
Author Year Were the 

two groups 

similar and 

recruited 

from the 

same 

population?  

Were the 

exposures 

measured similarly 

to assign people to 

both exposed and 

unexposed groups? 

Was the 

exposure 

measured in a 

valid and 

reliable way? 

Were 

confounding 

factors 

identified? 

Were 

strategies to 

deal with 

confounding 

factors 

stated? 

Were the 

groups/participant

s free of the 

outcome at the 

start of the study 

(or at the moment 

of exposure)? 

Were the 

outcomes 

measured in a 

valid and 

reliable way? 

Was the 

follow up time 

reported and 

sufficient to 

be long 

enough for 

outcomes to 

occur? 

Was follow up 

complete, and 

if not, were the 

reasons to loss 

to follow up 

described and 

explored? 

Were strategies 

to address 

incomplete 

follow up 

utilized? 

Was 

appropriate 

statistical 

analysis used? 

Cheifetz 2014 No No Yes Yes Yes Unclear Yes Yes Yes Yes Yes 

Cheifetz 2015 No No Yes Yes Yes Unclear Yes Yes Yes Yes Yes 

Santa 

Mina 

2017 Not 

applicable  

Yes Unclear Not 

applicable  

Not 

applicable  

Yes Yes Yes Yes Yes Yes 
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Qualitative  
Author Year Is there congruity 

between the 

stated 

philosophical 

perspective and 

the research 

methodology? 

Is there 

congruity 

between the 

research 

methodology 

and the research 

question or 

objectives? 

Is there 

congruity 

between the 

research 

methodology 

and the methods 

used to collect 

data? 

Is there congruity 

between the 

research 

methodology and 

the representation 

and analysis of 

data? 

Is there 

congruity 

between the 

research 

methodology and 

the 

interpretation of 

results? 

Is there a 

statement 

locating the 

researcher 

culturally or 

theoretically? 

Is the 

influence of 

the researcher 

on the 

research, and 

vice- versa, 

addressed? 

Are 

participants, 

and their 

voices, 

adequately 

represented? 

Is the research 

ethical according 

to current criteria 

or, for recent 

studies, and is 

there evidence of 

ethical approval 

by an appropriate 

body? 

Do the conclusions 

drawn in the 

research report 

flow from the 

analysis, or 

interpretation, of 

the data? 

Culos-Reed 2019 Yes Yes Yes Yes Yes No No Yes Yes Yes 

 

Randomised control trial 
Author Year Was true 

randomization 

used for 

assignment of 

participants to 

treatment 

groups? 

Was 

allocation to 

treatment 

groups 

concealed? 

Were 

treatment 

groups 

similar at 

the 

baseline? 

Were 

participants 

blind to 

treatment 

assignment? 

Were those 

delivering 

treatment 

blind to 

treatment 

assignment? 

Were 

outcomes 

assessors 

blind to 

treatment 

assignment? 

Were 

treatment 

groups treated 

identically 

other than the 

intervention of 

interest? 

Was follow up 

complete and if 

not, were 

differences 

between groups 

in terms of their 

follow up 

adequately 

described and 

analysed? 

Were 

participants 

analysed in the 

groups to 

which they 

were 

randomized? 

Were 

outcomes 

measured in 

the same 

way for 

treatment 

groups? 

Were 

outcomes 

measured 

in a 

reliable 

way? 

Was 

appropriate 

statistical 

analysis 

used? 

Irwin 2017 Yes No Yes Unclear  No Unclear Yes Yes Yes Yes Yes Yes 

Bjerre 2018 Yes Yes Unclear No  No Yes Yes Yes Yes Yes Yes Yes 

Bjerre  2019 Yes Yes Unclear No  No Yes Yes Yes Yes Yes Yes Yes  
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Supplementary Table 4: Excluded studies  

1 = no intervention (not an active intervention) 

2 = study design excluded (efficacy) 

3 = wrong outcomes excluded (i.e., clinical outcomes) 

4 = patient population excluded (include palliative or under 18 years) 

5 = unable to source 

 

Author Year  Title  Reason 

for 

exclusion  

Abbott, Linda; Hooke, Mary Catherine 2017 Energy through Motion: An activity intervention 

for cancer-related fatigue in an ambulatory infusion 

center 

1 

Adams, B. E.; Yochem, A.; Minick, K.; 

Brennan, G. P. 

2018 A comparison of outcomes for a standardized 

versus nonstandardized physical therapy protocol in 

an acute care bone marrow transplant unit 

1 

Adamsen, Lis; Midtgaard, Julie; Rorth, 

Mikael; Borregaard, Niels; Andersen, 

Christina; Quist, Morten; Møller, Tom; 

Zacho, Morten; Madsen, Jan K.; Knutsen, 

Lasse 

2003 Feasibility, physical capacity, and health benefits of 

a multidimensional exercise program for cancer 

patients undergoing chemotherapy 

2 

Adamsen, Lis; Quist, Morten; Midtgaard, 

Julie; Andersen, Christina; Møller, Tom; 

Knutsen, Lasse; Tveterås, Anders; Rorth, 

Mikael 

2006 The effect of a multidimensional exercise 

intervention on physical capacity, well-being and 

quality of life in cancer patients undergoing 

chemotherapy 

2 

Alibhai, Shabbir Mh; Santa Mina, Daniel; 

Ritvo, Paul; Sabiston, Catherine; Krahn, 

Murray; Tomlinson, George; Matthew, 

Andrew; Segal, Roanne; Warde, Padraig; 

Durbano, Sara; O'Neill, Meagan; Culos-

Reed, Nicole; Alibhai, Shabbir M. H. 

2015 A phase II RCT and economic analysis of three 

exercise delivery methods in men with prostate 

cancer on androgen deprivation therapy 

2 

Alibhai, Shabbir M. H.; Santa Mina, 

Daniel; Ritvo, Paul; Tomlinson, George; 

Sabiston, Catherine; Krahn, Murray; 

Durbano, Sara; Matthew, Andrew; Warde, 

Padraig; O'Neill, Meagan; Timilshina, 

Narhari; Segal, Roanne; Culos-Reed, 

Nicole 

2019 A phase II randomized controlled trial of three 

exercise delivery methods in men with prostate 

cancer on androgen deprivation therapy 

2 

Amritanshu, Ram R.; Rao, Raghavendra 

Mohan; Nagaratna, Raghuram; Veldore, 

Vidya Harini; Rani, Usha; Gopinath, 

Kodaganur S.; Ajaikumar, B. S. 

2017 Effect of long-term yoga practice on psychological 

outcomes in Breast Cancer Survivors 

2 

Ammitzbøll, Gunn; Lanng, Charlotte; 

Kroman, Niels; Zerahn, Bo; Hyldegaard, 

Ole; Kaae Andersen, Klaus; Johansen, 

Christoffer; Dalton, Susanne Oksbjerg 

2017 Progressive strength training to prevent 

LYmphoedema in the first year after breast CAncer 

– the LYCA feasibility study 

2 

Andersen, C.; Adamsen, L.; Moeller, T.; 

Midtgaard, J.; Quist, M.; Tveteraas, A.; 

Rorth, M. 

2006 The effect of a multidimensional exercise 

programme on symptoms and side-effects in cancer 

patients undergoing chemotherapy-the use of semi-

structured diaries 

2 

Arem, Hannah; Sorkin, Mia; Cartmel, 

Brenda; Fiellin, Martha; Capozza, Scott; 

Harrigan, Maura; Ercolano, Elizabeth; 

Zhou, Yang; Sanft, Tara; Gross, Cary; 

Schmitz, Kathryn; Neogi, Tuhina; 

Hershman, Dawn; Ligibel, Jennifer; Irwin, 

Melinda L. 

2016 Exercise adherence in a randomized trial of 

exercise on aromatase inhibitor arthralgias in breast 

cancer survivors: The Hormones and Physical 

Exercise (HOPE) Study 

2 

Armbruster, Shannon D.; Song, Jaejoon; 

Gatus, Leticia; Lu, Karen H.; Basen-

Engquist, Karen M. 

2018 Endometrial cancer survivors' sleep patterns before 

and after a physical activity intervention: A 

retrospective cohort analysis 

2 
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Bade, Brett C.; Hyer, J. Madison; Bevill, 

Benjamin T.; Pastis, Alex; Rojewski, 

Alana M.; Toll, Benjamin A.; Silvestri, 

Gerard A 

2018 A patient-centered activity regimen improves 

participation in physical activity interventions in 

advanced-stage lung cancer 

1 

Blackburn, Roxann; Presson, Kimberly; 

Laufman, Robin; Tomczak, Nancy; 

Brassil, Kelly J. 

2016 Establishing an inpatient gym for recipients of stem 

cell transplantation: A multidisciplinary 

collaborative 

4 

Blaney, Janine; Lowe-Strong, Andrea; 

Rankin, Jane; Campbell, Anna; Allen, 

James; Gracey, Jackie 

2010 The cancer rehabilitation journey: Barriers to and 

facilitators of exercise among patients with cancer-

related fatigue 

4 

Bolam K, Mijwel S, Rundqvist H, 

Wengstrom Y 

2019 Two-year follow-up of the Opti-Train randomised 

controlled exercise trial 

2 

Bourke, Liam; Doll, Helen; Crank, Helen; 

Daley, Amanda; Rosario, Derek; Saxton, 

John M. 

2011 Lifestyle intervention in men with advanced 

prostate cancer receiving androgen suppression 

therapy: A feasibility study 

2 

Bositis, A.; Scanlon, T. S.; Hall, P. S.; 

Mock, V. 

2004 Increasing exercise adherence in a clinical trial 

evaluating the effectiveness of exercise on cancer 

treatment-related fatigue 

3 

Broderick, J. M.; Guinan, E.; Kennedy, M. 

J.; Hollywood, D.; Courneya, K. S.; Culos-

Reed, S. N.; Bennett, K.; O' Donnell, D. 

M.; Hussey, J. 

2013 Feasibility and efficacy of a supervised exercise 

intervention in de-conditioned cancer survivors 

during the early survivorship phase: The PEACH 

trial 

2 

Broderick, J. M.; Guinan, E.; O' Donnell, 

D. M.; Hussey, J.; Tyrrell, E.; Normand, 

C. 

2014 Calculating the costs of an 8-week, physiotherapy-

led exercise intervention in deconditioned cancer 

survivors in the early survivorship period (the 

PEACH trial) 

2 

Carmack Taylor, Cindy L.; Demoor, Carl; 

Smith, Murray A.; Dunn, Andrea L.; 

Basen-Engquist, Karen; Nielsen, Ingrid; 

Pettaway, Curtis; Sellin, Rena; Massey, 

Pamela; Gritz, Ellen R. 

2006 Active for Life After Cancer: A randomized trial 

examining a lifestyle physical activity program for 

prostate cancer patients 

1 

Capozzi, Lauren C.; Boldt, Kevin R.; Lau, 

Harold; Shirt, Lisa; Bultz, Barry; Culos-

Reed, S. Nicole 

2015 A clinic-supported group exercise program for head 

and neck cancer survivors: Managing cancer and 

treatment side effects to improve quality of life 

2 

Christensen, Jesper Frank; Simonsen, 

Casper; Hojman, Pernille 

2018 Exercise training in cancer control and treatment 2 

Colombo, Reyna; Doherty, Deborah; 

Seidell, Janet Wiechec; Linn, Stacy; 

Drouin, Jacqueline S 

2015 Design, implementation, and sustainability of 

physical therapy in a comprehensive oncology 

survivorship program - A case report 

1 

Cormie, Prue; Turner, Brooke; 

Kaczmarek, Elizabeth; Drake, Deirdre; 

Chambers, Suzanne K 

2015 A qualitative exploration of the experience of men 

with prostate cancer involved in supervised exercise 

programs 

3 

Courneya, Kerry S.; Segal, Roanne J.; 

Mackey, John R.; Gelmon, Karen; Reid, 

Robert D.; Friedenreich, Christine M.; 

Ladha, Aliya B.; Proulx, Caroline; 

Vallance, Jeffrey K. H.; Lane, Kirstin; 

Yasui, Yutaka; McKenzie, Donald C. 

2007 Effects of aerobic and resistance exercise in breast 

cancer patients receiving adjuvant chemotherapy: A 

multicenter randomized controlled trial 

3 

Courneya, Kerry S.; Segal, Roanne J.; 

Gelmon, Karen; Reid, Robert D.; Mackey, 

John R.; Friedenreich, Christine M.; 

Proulx, Caroline; Lane, Kirstin; Ladha, 

Aliya B.; Vallance, Jeffrey K.; McKenzie, 

Donald C. 

2008 Predictors of supervised exercise adherence during 

breast cancer chemotherapy 

2 

Demark-Wahnefried, Wendy; Rogers, 

Laura Q.; Alfano, Catherine M.; Thomson, 

Cynthia A.; Courneya, Kerry S.; 

Meyerhardt, Jeffrey A.; Stout, Nicole L.; 

Kvale, Elizabeth; Ganzer, Heidi; Ligibel, 

Jennifer A. 

2015 Practical clinical interventions for diet, physical 

activity, and weight control in cancer survivors 

3 

Demark-Wahnefried, Wendy; Schmitz, 

Kathryn H.; Alfano, Catherine M.; Bail, 

Jennifer R.; Goodwin, Pamela J.; 
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Supplementary Table 5: Summary of results Implementation Outcomes 

Acceptability 

Review  Year Assessment tool/metric  Main Findings  Synthesis 

Kirkham 

  

2018 Survey  Overall satisfaction was high. Positive results were reported for ease of attending sessions, clear 

program expectations, feeling supported, belief that they could continue with lifestyle changes and 

would recommend the program to others 

90.5% (n=5) acceptability; 

satisfaction rated as high     

 

Leach 2015 Self-reported 96.2% enjoyed the program and 89.8% looked forward to attending exercise sessions 

Muraca 2011 Survey 83.3% rated the program as valuable and useful 

Rajotte 2012 Survey Satisfaction with the classes was high, with all evaluation components above 95% 

Santa Mina  2019 Survey General program satisfaction was high: 85% of respondents strongly agreed with statements of 

enjoyment, support of healthy behaviours, increased ability for activities of daily living, comfort 

with asking questions and appropriateness of the exercise prescription 

Sherman 2010 Survey Overall satisfaction was high. Mean satisfaction rating of 28.16 (SD = 3.86) (maximum score 30) 

(94%) 

Adoption 

Beidas 2014 Barriers and enablers Barriers - Variability in program costs covered by insurance, group-based structure is difficult with 

patient population, the cost to patients, labour intensive and confusing referral process, provider’s 

ability to determine patient eligibility 

Enablers - Established champion role, adapting the program (which included training staff to help 

with individualising programs, establishing a staff liaison role to coordinate referrals and calling 

patients who had been referred to confirm attendance at pre-program assessment. This phone call 

increased the portion of women who undertook the pre-program assessment from 39% to 65%) 

 

Barriers - Cost (programs not 

subsided, implementation costs 

and costs to participants), low 

or cumbersome process for 

referrals, competing time 

demands of staff, lack of 

community resources to 

support ongoing activity, 

individual stage of change  

 

Enablers - Champion, staff 

training to support 

individualised programming, 

dedicated role to optimising 

referrals, accessible location, 

simplifying assessment 

processes, referrals and 

delivery, ongoing evaluation 

during implementation to 

Bultijnck 2018 Organisation adoption + 

barriers and enablers 

65% of hospitals in Belgium had adopted exercise rehabilitation programs for cancer 

Barriers - Low referral rate (19%) 

Dalzell 2017 Barriers and enablers Barriers - Competing demands of staff, lack of community resources to support the transition to 

self-management, bottlenecks in the referral process 

Enablers - Interaction between the medical team and program staff having access to medical charts 

Dennett 2017 Healthcare provider barriers 

and enablers 

Barriers - Referral process (particularly when clinicians are not co-located at the same site), 

insurance coverage of patients, location (car parking and travel distance), the timing of programs, 

funding for equipment and advertising 

Enablers - Utilising multi-disciplinary services within other departments and in the community to 

meet complex patient needs, clinicians advocating for the program 

Haas 2011 Organisation adoption  14 sites have adopted FitSTEPS for Life across Dallas and Texas  

Heston 2015 Organisation adoption 416 sites have adopted LiveStrong YMCA across America  
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Irwin 2017 Organisation adoption 18% of YMCA have adopted LiveStrong at the YMCA  address administrative barriers 

to participation, community 

partnerships, using evidence to 

support program buy-in, 

extensive education resources   

Kimmel 2014 Barriers and enablers 

 

Enablers - Accessible location (not gymnasium), establish a role to optimise referrals and negate 

the need for clinicians to explain the program/benefits of exercise  

Leach 2014 Barriers and enablers Barriers - Sourcing funding, oncologist time to discuss referral with potential patients 

Enablers - Support from non-for-profit, cooperation and collaboration with local doctors, hospitals, 

cancer centres and other community organisations 

Rogers 2019 Barriers and enablers Barriers  

Cost – participant costs (transportation costs, equipment (including clothing, childcare, gym fees) 

and other implementation costs (i.e., trainer certification, collecting and managing program data) 

Stage of change – mental health as a barrier to being active 

Enablers 

Engagement - communication between cancer survivors and leaders to encourage and educate 

participants and the local community, healthcare provider support and referrals, leveraging 

individuals who champion the program, building community partnerships, enhancing 

buy-in via communicating program benefits 

Reflecting and evaluating – documenting health measures as a record of implementation quality 

Design quality and packaging - creating a program that encouraged support among participants 

Cost - offsetting costs through charitable donations, grants and fundraisers 

Evidence strength and quality - using research and participant testimonials to motivate participants 

and convince stakeholders of program benefits 

Adaptability – programs should be adaptable (tailored) to patient needs, including scheduling 

options and type of activity 

Complexity – make the program easy to enrol in and implement. Make it initially easy for the 

patient to master exercise 

Implementation readiness – educational resources (training modules, cheat sheets, intervention 

delivery scripts), practical cancer-specific training and observation of others to support delivery 

staff.  Further, proper funding, staffing, training resources, telephone and community engagement 

were identified as important during implementation. Organisational resourcing is important during 

program initiation but sustaining the program would require outside support (philanthropic) 

Implementation climate - informing the community (especially cancer survivors) about the 

importance of exercise to facilitate program acceptance 

Structural characteristics – the organisation paying for patients and transportation to their doctors 

Patient need and resourcing – be cognisant of childcare needs, lack of exercise and nutrition 

knowledge, costs, socioeconomic status, and cancer-specific exercise modifications 

Cosmopolitan - connecting with local retailers, religious organizations, fitness centres and 

rehabilitation facilities to provide supplies, funding, facilities and other types of support 

Knowledge and beliefs – address declines in participant motivation through accountability and 

social support  

Santa Mina 2012 Barriers and enablers 

 

Enablers - accessible location, collegial support 
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Santa Mina 2019 Barriers and enablers 

 

Enablers: reduced volume of clinical questionnaires, changed healthcare professional undertaking 

initial assessment to reduce duplication for patients. Ongoing evaluation during implementation  

addressed numerous administrative and logistical barriers that increased participation between pilot 

and roll-out from 44% to 83%, respectively 

Sherman 2010 Organisation adoption YWCA Encore delivered across 40 metropolitan and regional sites in Australia 

Wurz 2013 Barriers and enablers Enablers - training instructors and resources (DVD (for patients)), evidence-based manual (for 

staff)), support from the local community and continuous program evaluation, tailoring exercise  

Appropriateness 

Review  Year Assessment tool/metric 
 

Synthesis 

Beidas 2014 Previous efficacy study 

completed  

The intervention was revised with oncology clinicians, physical therapists and survivors to improve 

the feasibility in practice. The modifications to the program were documented  

Bjerre 2018 Previous efficacy study 

completed  

Previous completion of a small-scale explanatory randomized controlled trial demonstrated 

promising findings. Based on these findings, this study examined the real-world effectiveness of the 

intervention when delivered using pre-existing infrastructure 

Most studies demonstrated 

appropriateness of exercise 

interventions by building on a 

preliminary efficacy study in 

the same population. 

Bjerre 2019 Previous efficacy study 

completed  

FC Prostate Community was launched based upon positive findings in a small-scale exploratory 

randomised control trial 

Culos-Reed 2018 Scoping review + review of 

established programs + 

community consultation  

An initial scoping review of existing programs, resources and literature for lifestyle programs for 

prostate cancer. This included review of protocols for established programs and outreach to 

professionals operating existing programs and industry-led workshops 

Dolan 2018 Previous efficacy study 

completed 

The Health, Exercise, Active Living, Therapeutic lifestyle (HEALTh) program evolved from a pilot 

study and uses the pre-existing cardiac rehabilitation framework for its structure 

Kirkham 2018 Previous efficacy studies 

completed within same 

population + implementation 

barriers 

The design considered four previous randomised control trials in the same population and identified 

barriers and enablers to implementation 

Kirkham  2019 Previous efficacy studies 

completed within same 

population + implementation 

barriers 

The design considered previous randomised control trial and effectiveness results compared to the  

efficacy study 

Mackenzie 2013 Previous efficacy study 

completed 

The Yoga Thrive program is a research-based, 7-week therapeutic yoga program that has been 

pilot-tested in both breast and prostate cancer patients 

Rajotte 2012 Initial 12 months of program 

refinement  

The first year of the program implementation focused on developing and refining the training 

curriculum and program, determining effective and safe criteria for program eligibility, and training 

staff. The current study focuses on data collected during years two and three 

Rogers 2019  Previous efficacy study 

completed 

Efficacy established through a previous trial, the program is now being adapted for implementation 

and dissemination  

Santa Mina 2019 Pilot phase before roll-out  From April 2014 to July 2015 a pilot phase of the program was run before the ongoing roll-out 
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Swenson 2014 Program based on an 

established model of care 

Program based upon Cancer Survivorship Model of Care and training provided by Rocky Mountain 

Cancer Rehabilitation Institute 

VanGerpen 2013 Previous literature + 

established model + program 

staff  

Program development used an established cardiac rehabilitation model, coupled with a literature 

review and program delivery staff 

Cost 

Beidas 2014 Intervention cost A hybrid model of self-payment (US$416.50), co-payments (range US$0-$80 per session) or a 

combination 

Organisation – initial 

implementation cost approx. 

$US45, 000 (2018).  The 

source of funding varies 

between donations, 

fundraising, and research 

grants. Hybrid models of 

intervention funding including; 

non-for-profit donations, fee-

for-service models and co-

payment from participant 

Bjerre 2018 Intervention cost The cost of delivering the FG intervention was $US46,213 

Culos-Reed 2018 Intervention cost The initial 12 weeks is no charge and then the maintenance phase applies a fee-for-service model  

Culos-Reed 2019 Intervention Cost The initial 12 weeks is no charge and then participants paid CA$99 per subsequent 12-week session 

Dalzell 2017 Organisation cost Organisation - private donations, targeted fundraising events and research grants 

Haas 2011 Organisation cost + 

intervention cost 

Organisation - initial start-up costs were covered by a financial commitment from all oncology 

providers in the community. Additional support from Lance Armstrong Foundation and local 

business people who provided treadmills at cost. 

Intervention – no cost to individuals  

Heston 2015 Organisation cost + 

intervention cost 

Organisation - supported by not-for-profit 

Intervention – no cost to individuals 

Kirkham 2016 Intervention cost Intervention costs $300 (approximately 50% of participants receive a scholarship to complete the 

program) 

Kirkham 2018 Organisation cost + 

intervention cost 

 

Organisation - Annual costs include start-up $US3,055, personal $US40,906, program $US860, 

Total (1st year) $US44,821 (subsequent years) $US41,766  

Marker 2018 Intervention cost $59/month to cover facility membership 

Rogers 2019 Organisation cost Variable based on location, however, implementation cost reported being $350 per person 

Santa Mina 2012 Organisation cost + 

Intervention cost 

Organisation - hospital foundation and fundraising initially covered the cost. A cost-recovery model 

was implemented to cover ongoing expenses, which also includes donations from participants 

Feasibility 

Bjerre 2018 Adherence rate 64% attendance at sessions (12 weeks) 

59% attendance at sessions (6 months) 
Attrition ranged between 56% 

- 22%. Total mean attrition rate 

was 38.8% (n=9) and 38.4% 

(n=7) for unique programs 

(patients discontinuing the 

program),  

 

Brown 2019 Adherence rate + attrition 

rate 

80% mean attendance rate; 56% attrition rate 

Cheifetz 2014 Attrition rate 44% attrition rate 

Cheifetz 2015 Attrition rate 26% attrition rate (and 85.4% continued to exercise after completion of the program) 
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Culos-Reed 2018 Adherence rate 40.3% attendance rate (average across class types) Attendance ranged between 

83% - 30%. The total mean 

attendance rate was 61.6% 

(n=16) and 63.7% (n=15) of 

unique programs (number of 

attended sessions) 

  

 

Dolan 2018 Adherence rate 66.6% attendance rate 

Haas 2011 Attrition rate 50% attrition rate, a phone call was implemented to support participant’s engagement, and this 

decreased the attrition rate to 30% 

Haas 2012 Attrition rate 40% attrition rate at 6 months  

Heston 2015 Attendance rate 79% attendance rate at sessions  

Irwin 2017 Attendance rate  83% attendance rate at sessions 

Kimmel 2014 Attrition rate The attrition rate is ~45% 

Kirkham 2016 Attrition rate  45% attrition rate 

Kirkham 2018 Adherence rate + attrition 

rate 

22% attrition rate, 54% attendance rate (average across program phases) 

Leach 2015 Attendance rate 31% attendance rate at sessions 

Leach  2016 Attendance rate 62.5% attendance at sessions (12 weeks) 

30% attendance at sessions (24 weeks) 

Mackenzie 2013 Attendance rate 72% attendance rate at sessions 

Marker 2018 Attendance rate 62% attendance rate at sessions 

Noble 2012 Attrition rate 31% attrition rate 

Santa Mina 2017 Attendance rate 56% attendance rate at sessions (average across total program) 

Sherman 2010 Adherence rate  82.5% attendance rate  

Speed-

Andrews 

2012 Attendance rate 63.9% attendance rate  

Fidelity 

Bjerre 2018 Likert scale  The football coach’s fidelity to the intervention manual was 3.8 (3.7–3.9), where 1 was non-

adherence and 5 was perfect adherence. Eight hours of training 
 

Brown 2019 Descriptive report of training  The program is delivered by Clinical Cancer Exercise Specialists certified by the University of 

Northern Colorado Cancer Rehabilitation Institute. They receive over 500 hours of training and 

patient contact and were certified by a written examination and practical evaluation.   

 

Cheifetz 2014 Descriptive report of training Staff received 12 hours of training and received ongoing, onsite mentoring by nurses and 

physiotherapists  
Adherence to the intervention 

protocol was approx. 76% 

(n=1).  Quality of program 
Culos-Reed 2018 Descriptive report of training Quality of program delivery was complemented by cancer and exercise training, including online 

(21 hours) and in-person (8 hours) training 
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Heston 2015 Descriptive report of training Staff undergo training to achieve certification as a LIVESTRONG® at the YMCA instructor (up to 

47 hours) 

delivery was assured through 

staff training (n=5) 

Santa Mina 2017 Descriptive report of training Quality of program delivery is complemented by staff undergoing compulsory training in exercise 

and cancer (8 hours) 

Penetration 

Kirkham 2018 Referral rate Referral rate - 53%   Referral rate 53%(n=1) 

Sustainability 

Haas 2012 QOL - SF-36 + barriers and 

enablers 

Significant improvement in physical (F=2.33; p=0.031) and mental (F= 3.36; p=0.003) components 

of SF-36 over time. The sustainability of the program was reported (in part) due to a phone call 

made by the Clinical Director to schedule the initial visit and train staff monitoring participants    

Health outcome (QOL) was 

sustained over time, supported 

by the clinical director role and 

trained staff (n=1) 
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Chapter 5: Czosnek L, Zopf E, Cormie P, Rosenbaum S, Richards J, Rankin N. Developing an 

implementation research logic model: Using a multiple case study design to establish a worked exemplar. 

Implementation Science Communications. 2022; 3(90). doi.org/10.1186/s43058-022-00337-8 

 

Additional file 1: Standards for Reporting Qualitative Research (SRQR) 

 

O’Brien B.C., Harris, I.B., Beckman, T.J., Reed, D.A., & Cook, D.A. (2014). Standards for reporting qualitative 

research: a synthesis of recommendations. Academic Medicine, 89(9), 1245-1251. 

 

No.    Topic  

 

Item Page number 

 

Title and abstract 

 

  

S1     Title Concise description of the nature and topic of the 

study identifying the study as qualitative or 

indicating the approach (e.g., ethnography, 

grounded theory) or data collection methods (e.g., 

interview, focus group) is recommended 

Page 1 

S2     Abstract Summary of key elements of the study using the 

abstract format of the intended publication; typically 

includes objective, methods, results, and 

conclusions 

Page 2 

 

Introduction 

 

  

S3     Problem 

formulation 

Description and significance of the 

problem/phenomenon studied; review of relevant 

theory and empirical work; problem statement 

Page 4, 5 and 6 

S4     Purpose or 

research question 

Purpose of the study and specific objectives or 

questions 

Page 7 

 

Methods 

 

  

S5     Qualitative 

approach and             

research paradigm 

Qualitative approach (e.g., ethnography, grounded 

theory, case study, phenomenology, narrative 

research) and guiding theory if appropriate; 

identifying the research paradigm (e.g., positivist, 

constructivist/interpretivist) is also recommended 

Page 8 

S6     Researcher 

characteristics and 

reflexivity 

Researchers’ characteristics that may influence the 

research, including personal attributes, 

qualifications/experience, relationship with 

participants, assumptions, or presuppositions; 

potential or actual interaction between researchers’ 

characteristics and the research questions, 

approach, methods, results, or transferability 

NA 

S7     Context Setting/site and salient contextual factors; rationalea Page 8 

S8     Sampling 

strategy 

How and why research participants, documents, or 

events were selected; criteria for deciding when no 

further sampling was necessary (e.g., sampling 

Page 9 
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saturation); rationalea 

S9     Ethical issues 

pertaining to human 

subjects 

Documentation of approval by an appropriate ethics 

review board and participant consent, or 

explanation for lack thereof; other confidentiality and 

data security issues 

Page 22 

S10    Data collection 

methods 

Types of data collected; details of data collection 

procedures including (as appropriate) start and stop 

dates of data collection and analysis, iterative 

process, triangulation of sources/methods, and 

modification of procedures in response to evolving 

study findings; rationalea 

Page 9 and 10  

S11    Data collection 

instruments and 

technologies 

Description of instruments (e.g., interview guides, 

questionnaires) and devices (e.g., audio recorders) 

used for data collection; if/how the instrument(s) 

changed over the course of the study 

Page 9 and 10  

S12    Units of study Number and relevant characteristics of participants, 

documents, or events included in the study; level of 

participation (could be reported in results) 

Page 12 

S13    Data 

processing 

Methods for processing data prior to and during 

analysis, including transcription, data entry, data 

management and security, verification of data 

integrity, data coding, and 

anonymization/deidentification of excerpts 

Page 11 

S14    Data analysis Process by which inferences, themes, etc., were 

identified and developed, including researchers 

involved in data analysis; usually references a 

specific paradigm or approach; rationalea 

Page 11 

S15    Techniques to 

enhance 

trustworthiness 

Techniques to enhance trustworthiness and 

credibility of data analysis (e.g., member checking, 

audit trail, triangulation); rationalea 

Page 10,11 

 

Results/Findings 

 

  

S16    Synthesis and 

interpretation 

Main findings (e.g., interpretations, inferences, and 

themes); might include development of a theory or 

model, or integration with prior research or theory 

Page 12 

S17    Links to 

empirical data 

Evidence (e.g., quotes, field notes, text excerpts, 

photographs) to substantiate analytic findings 

NA 

 

Discussion 

 

  

S18    Integration with 

prior work, 

implications, 

transferability, and 

contribution(s) to the 

field 

Short summary of main findings; explanation of how 

findings and conclusions connect to, support, 

elaborate on, or challenge conclusions of earlier 

scholarship; discussion of scope of 

application/generalizability; identification of unique 

contribution(s) to scholarship in a discipline or field 

Page 13 and 14 

S19    Limitations Trustworthiness and limitations of findings 

 

Page 14 

 

Other 
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S20    Conflicts of 

interest 

Potential sources of influence or perceived influence 

on study conduct and conclusions; how these were 

managed 

Page 22 

S21    Funding Sources of funding and other support; role of 

funders in data collection, interpretation, and 

reporting 

Page 22 

 

aThe rationale should briefly discuss the justification for choosing that theory, approach, method, or technique rather 

than other options available, the assumptions and limitations implicit in those choices, and how those choices 

influence study conclusions and transferability.  As appropriate, the rationale for several items might be discussed 

together. 
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Chapter 6: Czosnek L, Rosenbaum S, Rankin N, Zopf E, Cormie P, Herbert B, Richards J. Implementation 

of physical activity interventions in a community-based youth mental healthcare service: A case study of 

context, strategies, and outcomes. Early Interventions in Psychiatry. 2022 June;1-11. 

doi.org/10.1111/eip.13324 

 

Supplementary file 1: Definitions  

Term  Definition  

Implementation  The process of putting to use or integrating evidence-based interventions within a setting (Brownson et 
al., 2017)  

Implementation 
research 

The scientific study of the use of strategies to adopt and integrate evidence-based health interventions 
into clinical and community settings to improve individual outcomes and benefit population health 
(National Institute Health, 2019) 

Context  Complex adaptive systems that form the dynamic environment(s) in which implementation processes 
are situated (May, 2013) 

Implementation 
Strategy 

Methods or techniques used to enhance the adoption, implementation, and sustainability of a clinical 
program or practice (Powell et al., 2015) 

Implementation 
outcomes  

The effects of deliberate and purposive actions to implement new treatments, practices, and services 
(Proctor et al., 2011)  

Mechanism of 
change 

Process or event through which an implementation strategy operates to affect desired implementation 
outcomes (Lewis et al., 2018) 

Implementation outcomes of interest in this study 

 Definition 
 

Operational application in this study  

Acceptability The perception among 
implementation stakeholders that 
a given treatment, service, 
practice, or innovation is 
agreeable, palatable, or 
satisfactory (Proctor et al., 2011) 

Healthcare professional’s perception of the PA intervention that 
was implemented in the organisation 
 

Fidelity The degree to which an 
intervention was implemented as it 
was prescribed in the original 
protocol or as it was intended by 
the program developers (Proctor et 
al., 2011)  
 

Evidence of adherence to the PA protocol as measured by: 1) 
quality of program delivery (e.g., training/monitoring); and 2) 
dose or amount of program delivered and received (e.g., 
sessions/duration per week, total program delivered versus 
intended amount (delivered), attendance rates (received)) 

Penetration  The integration of a practice within 
a service setting and its subsystems 
(Proctor et al., 2011)  
 

Evidence of organisational penetration within service system as 
measured by: 1) reach of PA intervention (e.g., young people 
participating in the PA program versus total number of young 
people eligible); and 2) integration within the subsystem as 
evidenced by organisational documentation that references PA 
services (e.g. staff manuals, positions descriptions, organisational 
budgets) 

Sustainability  The extent to which a newly 
implemented treatment is 
maintained or institutionalized 
within a service setting’s ongoing, 
stable operations (Proctor et al., 
2011) 

Sustainability of PA as evidenced by: 1) a process inplace that 
assures continued health benefits of PA; 2) maintenance of the 
core PA program components; and 3) evidence of the PA 
programs evolution over time  

PA = physical activity 
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Supplementary file 2: Study aims, constructs with corresponding measure and data source 

    Study aim  Construct  Measure   Data Source 

1. How does a community-based mental health service successfully implement physical activity interventions within an EPP? 

Identifying context  Multi-level determinant 
analysis  

Consolidated Framework for Implementation Research (CFIR) Semi-structured interviews 
Document review  

Implementation strategies Implementation process  Expert Recommendations for Implementing Change (ERIC) Combined data source 

Implementation outcomes 

 Acceptability  How is the physical activity intervention perceived within the organisation? Semi-structured interview  

  

  Fidelity Adherence to the program protocol with reference to dose/quality  

 Dose or amount of program 
delivered/received 

# Sessions/duration per week 
# Total program delivered versus intended amount (delivered) 
# Attendance rates (received)  

Document review  

 Quality of program delivery Evidence of training/monitoring to support quality delivery Document review  
Semi-structured interview 

 Penetration  

 Integration into service 
setting 

Reach - number of eligible people who use the service/total number eligible Document review  

 Integration into subsystems Evidence of integration within organisational routines and policy, procedures 
# documented position description where the intervention is defined in a role 
# budget that confirms funding 
# strategic planning that includes reference to the intervention 

Document review  
Semi-structured interview 

 Sustainability  

 Continued health benefit Process in place to measure continued health benefits to young people Document review data  
Semi-structured interview 

 Continued program 
components 

Program Sustainability Assessment Tool (PSAT) PSAT and combined data source 
 

 Evolution over time PSAT PSAT and combined data source 

2. What learnings can be drawn from the case study findings? 

  Implementation research logic model Combined data source 

PSAT = Program sustainability assessment tool 
# = number 
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Supplementary file 3a: Description and evidence of contextual factors in use within community-based youth mental health service 

Domain Construct Detailed summary of construct extracted from 
framework matrix 

Example Valance/strength 
coding 

Intervention Intervention source NA 
  

Evidence strength 
and quality 

Evidence and guidelines recommending 
prioritisation of physical health care, which 
includes lifestyle interventions, have increased 
in recent years.  

“I know [organisation name] have done a lot of 
research in this area…. they have also generated some 
research about the value of having exercise physiology 
involved directly in a mental health service like ours” 
(Interview-07) 

1 

Relative advantage Referral to PA is the solution to address issues 
that arise from an abnormal screen (e.g., 
increased BMI, risk of weight gain associated 
with commencing medications). 

“we are expected to do a lot of blood tests on people 
and find out whether they've got high risk of heart 
disease or stroke or are overweight, but then there is 
usually no mechanism to do anything about it. But it 
seems silly to just be screening people if you’re not 
actually going to do anything about it.  So, we thought 
the PA would be a good way. Obviously, a primary 
reason was to have PA as part of the suite of 
therapeutic (offerings), but also a way to manage 
better physical health” (Interview-01) 

2 

Adaptability The type of PA program delivered is continually 
adapted and evolving. The flexibility of delivery 
staff to tailor the PA program to the young 
peoples needs is viewed as important for 
program success.    

“It was originally probably one to one, and then they 
had a group program, but it's just a continuing 
developing program” (Interview-02) 
 
“Our EP is really flexible and approachable in terms of 
what supports are offered. So it doesn't feel like "this is 
my model and this is what I can offer", she's really able 
to tailor it to what the clients looking for” (Interview-
07) 

2 

Trialability NA 
  

Complexity Completing the physical health screen and 
engaging the AEP requires staff to dedicate 
extra sessions to this aspect of care. This is 
viewed as more work, however, the increased 
work involved has not been recognised by 
those implementing.  

“because although people have said it's not more 
work, it is more work…. you basically have to do 
another session, or a couple of sessions that is focused 
on physical health” (Interview-06) 

-2 
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Design quality and 
packaging 

Name changes and lack of unique branding 
mean the community cannot differentiate the 
EPP service from other services offered by the 
organisation. 

“There is a need for a distinct brand for the program 
with community referrers often unaware of the 
difference…” (Document review)  

-1 

Cost Increasing resources for the PA services would 
mean reducing ‘core’ mental health services 
(i.e., case managers), as funding is capped.  

“I think when the funding comes down to things, I think 
what they look at is those clinicians …that do all the 
case management side of things and kind of take a bit 
from the other side of things… so they're kind of in the 
background when it comes to those kind of things.” 
(Interview-05)  

-1 

Outer 
setting 

Patient need and 
resourcing 

Youth participation is a core component of the 
program that is facilitated through advisory 
groups and built into the program's reporting 
structures.     

A youth-friendly culture, reflected in attitudes, 
behaviours, décor, context and youth engagement is 
evident throughout all parts of the service (Document 
review) 

2 

Cosmopolitan The PA program operates by building 
partnerships and relationships with external 
partners.   

“we collaborate with [sport club], which was awesome. 
So we were able to get a bunch of young people 
involved in a program, I think which was for about 
eight weeks. We also worked with [sport association] 
and we did a similar thing” (Interview-10) 

2 

Peer pressure (Organisational name) looked to successful 
sites interstate to mimic implementation of the 
service. 

“..I don't know if you're familiar with the service in 
[interstate]. They're quite innovative and they led the 
way in this area…. And we've copied a lot of what they 
did to be honest.”(Interview-01) 

1 

External policy and 
incentives 

The organisation’s governance structure 
includes a collaboration with four other 
organisations, each having a separate function 
in the program’s operations. This offers strong 
support yet also makes the governance 
complex.    

“So I've got a lot of people we’re accountable to, we’re 
accountable to [organisation], were accountable to 
[organisation], we're accountable to [organisation] and 
[organisation] as well. So it's very confusing… I guess 
[organisation] are also interested to see how well we 
are integrated within all the other things that they're 
responsible for, including the state system” (Interview-
01) 

2 

Inner 
setting 

Structural 
Characteristics 

The physical structure of the program means 
only one of the four sites has access to a gym 
space.   

 “Obviously, we share our sites with other teams and 
so space can sometimes be a bit of an issue.  There is 
not a designated space for PA.” (Interview-09) 

-1 



307 
 

Networks and 
communications 

1. Opportunities to network across different 
health disciplines are facilitated and enable 
positive working relationships. Physical 
proximity appears to influence networking and 
communications, with some staff reporting the 
AEP role was less present within the team. 
 
2. Personal relationships between staff create 
efficiencies in the workflow (i.e., simplify 
referral processes between staff to improve 
seamlessness for young people).   

“I think just the ability to build relationships with other 
clinicians and case managers…A lot of the referrals I 
think I probably wouldn't get if I wasn't around and I 
wasn't seeing those people as regularly and having 
conversations with people and building those 
networks. It makes it a little bit tricky if your out of 
mind, people don't often think I could actually refer to 
an EP".  (Interview-09)  
 
“So I think we're always talking. Yeah, communications 
pretty positive. And we do things like piggyback off 
session, so we try and make it so (people don’t have) 
frequent appointments. So piggyback…” (Interview-06) 

2 

Culture 1. Leaders see it as their ultimate responsibility 
to create an inclusive and supportive work 
environment.     
 
2. Permeating all interactions with young 
people and their families is a culture that 
places their voice at the centre of all decision-
making and how the organisation operates.   

“I think (organisational name) has got quite a good 
culture generally because it's been primarily dreamed 
up because people weren't happy with the culture of 
the previous mental health system…..” “ultimately 
though, my job is probably to try and set the culture of 
the service…...” (Interview-01) 
 
“(Organisational name) feels very youth friendly. It 
feels quite open, quite vibrant and quite sort of 
energetic. And that translates over to the teams, I 
think.” (Interview-03) 

2 

Implementation 
climate 

Between team differences exist regarding the 
completion of physical health screens and 
referral for PA.  

“The completion rates across teams vary a lot. So, two 
of the teams are very much outstanding…. other teams 
have the majority of their clients whodon't have a 
physical health screen.” (Interview-03) 

-2 
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Tension for change There is a reduced tolerance for accepting poor 
physical health and increased recognition that 
healthcare providers should be more 
accountable for this.    

“So it's always been there. I just think over the last 
couple of years especially, more of a focus on the 
physical health of the young people” (Interview-05) 
 
“they probably realized that should have been doing it 
all along really” (interview-06) 
 
“The kind of outcry I suppose, about the fact that … you 
were prescribing these things to improve someone's 
mental health and you were completely neglecting or 
undoing their physical health” (Interview-02)  

2 

Compatibility PA services are provided by a small workforce, 
or solo positions, and so do not fit with 
traditional workforce models in mental 
healthcare services.   

“But it's a lot more difficult because it is about finding 
the spot for them and in some ways an EP is a bit like a 
dietician. And in the old days, like a peer worker, you 
know, they could be solo positions or square pegs in a 
round hole” (Interview-01) 

-1 

Relative priority Physical health, and subsequently lifestyle 
issues such as PA and diet, are a ‘nice to have’ 
but not essential when dealing with an 
immediate crisis. Staff recognise this is not ideal 
and acknowledge the ongoing top-down 
priority on physical health. 

“I mean, there's a lot going on in our team.  Every day 
is pretty chaotic. And so I think physical health can 
often be one of those things that slips a bit in the 
discussions when you're dealing with kind of fairly 
extreme like homelessness or drug and alcohol and 
mental health to have that at the forefront of your 
mind.” (interview-08) 

-2  

Organisational 
incentives and 
rewards 

The program is viewed as a leading, high-
quality program that can be held up as a 
success. This provides an opportunity to assure 
program resources. 

“we have a very good program because they can 
showcase us. So we make them look good. And they 
help us out a fair bit too and we can use that” 
(Interview-04)  

1 

Goals and feedback It was not clear to all staff what was expected 
with the introduction of physical health 
screening and thus referral for PA.  

“…even quite senior people in our team sort of said that 
they didn't realize that they had to do it even though 
they were allied health...  so they just quickly did all of 
their clients. And that was sort of only three months 
ago. So I think there's varying level of understanding as 
to what we're actually trying to capture and what's our 
priority around this stuff.” (Interview-06) 

-1 
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Learning climate Time and opportunity are provided for staff to 
engage in ongoing professional learning. A 
climate of evidence-based care and innovative 
practice is encouraged by leaders. 

“My job is to try and protect our system from that 
culture of fear or blame. It's difficult…..so, trying to 
make (it a) better learning, supportive process rather 
than scrutinizing or blame finding process… and so 
what that (the blame finding process)  has led to is 
more rigid authoritarian type practices, more restrictive 
practices on mental health clients and less innovation 
and less creativity in clinicians.” (Interview-01) 

2 

Readiness for 
implementation 

Responsiveness to physical health has 
fluctuated over the years. The organisation is 
currently in a period of peak attention, which 
appears to have coincided with the 
employment of a dedicated role (see formally 
appointed internal implementation leader) 

“I feel like it ebbs and flows to be honest….  so I feel 
like it's maybe just having another go” (Interview-08) 

-1 

Leadership 
engagement 

The leaders are engaged, supportive and 
driving the focus on physical health. They 
proactively identified a need to employ 
healthcare providers to address physical health.    

“I feel like there's a real push from management… and 
it seems it's a big focus of mental health services. You 
hear that at the higher level. It’s something that we're 
trying to have more of that preventative work” 
(Interview-08) 
 
“So once that sort of top down, you know, that support 
coming through makes it easy to sort of channel 
through the rest of the service.” (Interview-07) 

2 

Available resources 1. In comparison to most mental health 
services, the organisation is viewed as being 
well-resourced.   
 
 
2. The PA services are viewed as being spread 
thin due to the number of staff versus the 
number of site locations they visit. This means 
the PA service does not address identified 
operational barriers as quickly as it would like 
to due to the clinical contact taking priority.   

“It's pretty well resourced to be honest. I've largely 
worked in homelessness and community-based 
agencies and (organisational name) is quite nicely 
resourced. So I suppose in comparison to that, yes, I 
feel like we are” (Interview-08) 
 
“And we are all aware that we don't have as much 
funding and as much FTE's as we would like to be able 
to really support the further development of these 
programs.” (Interview-04) 
 
“I think the limitation at the moment is we have so 
much that we would like to improve … but … you need 

1 
 
 
 
-2 
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the time to put these things in place, but we don't have 
that time…  by the time you do meetings, reflect on 
some of the clinical work and putting those things in 
place, to actually change the processes is proving quite 
a challenge” (Interview-02) 

Access to knowledge 
and information 

1. Some staff voiced a need for more 
information and training about physical health 
screening and diet/PA in mental health. This 
need existed despite evidence suggesting 
training and resources were supplied to support 
staff knowledge in this area.   
 
2. Most staff did not have a comprehensive 
understanding of what services the exercise 
physiologists offered but noted they could find 
out through the electronic medical records if 
needed. 

“I think I could probably benefit from some more up to 
date knowing sort of what's happening with diet and 
PA trends” (Interview-06) 
 
“No, not that I'm aware of.  I don't think we have had 
training, not that I have been a part of anyway….. But 
no formal training that I'm aware of for us on the 
ground.” (Interview-07)  

-1 

Individual Knowledge and 
beliefs about the 
intervention 

1. Staff suggested young people might be 
weary of engaging with the PA services because 
it may be viewed as another clinical service.  
This perception is thought to change with 
exposure. 
 
2. Many healthcare professionals have had 
limited exposure to PA services within their 
working history, so don’t understand what it is 
or what value it adds to the mental health 
treatment. Over time people come to see PA as 
a highly valuable part of the service.  
 
3. Gaps continue to exist in the knowledge 
base, in that PA is only recognised for its role in 
addressing physical health issues and not for its 
direct impacts on mental illness.     

“We kind of interact with people on a different level. 
And it's social and it's a bit fun and, you know, it's just 
like hobbies and sport. And their perception of what it 
could be changes” (Interview-02) 
 
They're really quite valuable and a lot of clinical staff 
have, they've come across to this program, and sort of 
realized the importance of (PA)” (Interview-04) 
 
“Once the case managers flag that someone isn't very 
active or that there is something on the physical health 
screen, they're quite good (at) reach(ing) out. I think 
we're still kind of trying to get there with the other 
elements, like as far as the mental health benefits.  
Ironically, (for a) mental health service we are really 
still trying to advocate for the benefits (of PA) on mood 
and like social connections." (Interview-02) 

-2 
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Self-efficacy Some healthcare providers push back and state 
that it is outside their professional scope to 
complete physical screening. They lack 
confidence, don’t see it as their ‘core business’, 
are not sure they are asking the right questions 
and don’t know what to do with the results.  
Over time (and given there is an expectation 
that this is everyone’s business (see leadership 
support)) they have persisted and become 
more comfortable.   

“I'm a (profession) by training so we don't have heaps 
to do with the physical space or the medical side of 
things.....I wouldn't feel comfortable doing that in 
terms of competence, but also as a (profession) it’s just 
out of our boundaries” (Interview-07) 
 
“But a lot of the rules within the (profession) and 
(profession) and (profession) won't allow the individual 
to do that....In (profession), for example. They don't 
see that as their core business.” (Interview-05) 
 
“Because it is not part of identity and what certain 
professions see as their responsibility.” (Interview-08) 
 
“I might ask this wrong or I don't feel comfortable 
asking this. I don't know what to do with the answers 
that I get.” (Interview-03) 
 
“Maybe just the more we do it, the more comfortable 
we are.” (Interview-06) 

-2 

Individual stage of 
change 

Healthcare staff have varied perceptions about 
how integrated PA was within their own clinical 
services. Some spoke of the role being part of 
the clinical team, while others saw them as a 
separate specialist service. 

“So they do clinical work with us, …. I would then refer 
to the EP….then they would connect with the young 
person and follow them up if they need anything with 
physical health or PA and diet.” (Interview-05) 
 
“So for me, it's kind of been like "oh, it's really 
interesting, it's kind of like a bit of an additional thing" 
rather than being super integrated.” (Interview-10) 

-2 

Individual 
identification with 
the organisation 

A strong sense of community exists and 
identification with the ‘(organisation name) 
way’, meaning staff are passionate about their 
work and feel privileged to work at the site. 

“We're really quite lucky… because it just attracts a lot 
of great people. So I really like (organisation name).” 
(Interview-10) 

1 

Other personal 
attributes 

Some healthcare professionals do not manage 
changes made to the physical health screening 
and referral process.  

“So some people, I think can manage that flexibly, 
reasonably well. And some people I think maybe 
there's a rigidity of it's too specific or that it needs to 

-1 
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be that specific way. That it needs to be face-to-face 
and you need this to be checked.” (Interview-03) 

Process Planning 1. The document review identified that 
implementation was planned, and a process 
was undertaken to identify potential barriers 
and enablers. Some barriers that were 
identified in the planning documents are still 
reported as barriers in the bi-annual reports 
(see design quality and packaging).   
 
2. There is a perception that including funding 
for the AEP at the start of the service was an 
enabler, as opposed to retrospectively seeking 
additional funding.   

“We just stuck it in the budget, and no one questioned 
it” (Interview-01) 

0 

Engaging Case managers and management were viewed 
as the two groups that needed to be engaged 
for program success. Case managers because 
they have direct referral capacity and 
management because they are responsible for 
resource allocation. 

“individual case managers and individual people who 
are giving you the referrals to have them on board, to 
have them understanding what you do or how you 
work with clients” (Interview-09) 
 
“always through management or the leadership team. 
My understanding is that those guys have been really 
supportive of this and getting it up.” (Interview-07) 

2 

Opinion leader NA 
  

Formally appointed 
internal 
implementation 
leader 

A nurse practitioner role was created to lead 
the physical health workflow and process.   

I have organized to get a clinical practice nurse into our 
service, which has certainly helped a lot. And making 
the linkages between exercise physiology and sort of 
standard mental health so you can sort of see the link 
between.” (Interview-04) 

2 

Champion Certain staff are viewed as driving the change 
(i.e., AEP, practice nurse, physical health special 
interest group). Each team has a representative 
on the physical health special interest group 
who is expected to then champion the service 

“but there are champions of it and that is the EPs, the 
practice nurse and (the) physical health portfolio 
group” (Interview-02)  

1 
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within their own team (n.b. implementation 
climate appears to influence this).     

External change 
agents 

An external organisation with an established 
profile advocated for implementation and has 
an ongoing role to ensure implementation 
aligns with an established evidence-based 
model   

“what we had to do was roll out a program that had 
fidelity to the (organisation name) model.  
(organisation name) had a role in determining and 
assessing whether the services were following the 
model correctly” (Interview-01) 

2 

Executing NA 
  

Reflecting and 
evaluating 

1. Across the organisation, staff engage in an 
ongoing process of reflecting on and evaluating 
their work to improve services and outcomes. 
This is supported by a research officer who 
assists staff in planning evaluations.  Of 
particular importance is gathering feedback 
from young people and their families to ensure 
the services meet their needs. Using data and 
documenting case studies of success is seen as 
valuable for reporting back to program funders 
and demonstrating demand for the program. 
 
2. The program also exists within a broader 
network that collects outcome data using a 
consistent approach, however, this information 
does not get fedback to inform service delivery.   

National resources include collection of a national 
minimum data set, which is routinely gathered from 
(organisation name) clients and service providers, and 
used to monitor and evaluate service activity and 
outcomes (Document review)  
 
“So we do a barbecue in our garden at the centre. And 
we invite young people, their families, parents, service 
providers, the staff at the centre (along). We use it as 
an opportunity to consultant around how our groups 
programs are going.” (Interview-10) 
 
“we set up strategic surveys, like RedCap when we 
want to get some feedback that we can then use in a 
strategic way…. but anyway we can evaluate and 
highlight the need for more EFT and the value of having 
these programs, we try and do that.” (Interview-04) 
 
“so it gets entered into a [database]…and so, the 
problem with that is it's very hard to get any 
information out of it”. (Interview-01) 
 
“So we've been working with the research person, she 
is sort of the one that we've been talking with about 
this and she has helped us set it up. So I guess we 
sought advice from her about the best way to do 
that....We've been relying quite heavily on the use of 
Redcap. So we've been sending surveys out just to find 

2 
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out how people are finding the groups. And so do they 
have any ideas about what we could be doing, what 
they're enjoying, what's working, what's not working 
and that kind of thing… it just kind of like informing 
how we develop groups.” (Interview-10) 

  AEP = Accredited Exercise Physiologist, EP = Exercise Physiologist, FTE = Full-Time Equivalent, EPP = Early Psychosis Program, NA = Not Applicable,  
Italics = Indicates construct is a sibling within Consolidated Framework for Implementation Research (CFIR) framework, PA = Physical Activity 
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Supplementary file 3b: Description of implementation strategies in use within community-based youth mental health service 

Category ERIC Strategy Description of implementation strategy identified at the 
case site 

Within category 
frequency 

Adapt and tailor to 
context 

Promote adaptability Referrals are accepted through multiple mediums (i.e., 
email, verbal conversations) 
 
Multiple different types of physical activity are available for 
young people (i.e., walking groups, gym programs and 
sports) 
 
Teams and staff adapt to ensure the physical screen is 
completed, with staff developing their own systems to 
ensure completion  

75% 

Tailor strategies The strategy (intervene with patients, consumers to enhance 
uptake and adherence) is tailored to improve patient 
compliance. For example, the physical activity checklist has 
been moved from paper-based to electronic because staff 
identified paper-based information does not ‘come back’ 
from young people 

Use data experts A dedicated research position supports staff to conduct 
ongoing evaluations of the service and work 

Use data warehousing techniques NA 

Change 
infrastructure 

Change accreditation or membership 
requirements 

NA 42.80% 

Change liability laws NA 

Change physical structure and equipment NA 

Change record system Physical activity services and physical screens are included 
in the online electronic record-keeping system. This 
includes a footer at the bottom of the physical health 
screening that prompts for referral to exercise physiology.  
This also acts as a strategy to ‘remind clinicians’ about the 
service 

Change service sites A central hub with connected but dispersed sites exists, 
which facilitates access to physical activity across more sites 
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and locations. Outreach visits are also conducted which 
brings the service to young people 

Create or change credentialing and or licensure 
standards 

NA 

Mandate change Organisational leaders declared physical health screening a 
priority 

Start dissemination organisation NA 

Develop 
stakeholder 
 interrelations 

Build a coalition NA 37.30% 

Capture and share local knowledge NA 

Conduct local consensus decision NA 

Develop academic partnerships An academic partnership facilitated initial funding and 
implementation of the service (via undertaking an advocacy 
role) and continues to be involved (via conducting fidelity 
reviews) 

Develop an implementation glossary NA 

Identify and prepare champions The exercise physiologist’s role champions physical health, 
this is peer-to-peer advocacy 

Identity early adopters NA 

Inform local opinion leaders NA 

Involve executive boards Establish regular reporting requirements through governing 
organisations  

Model and simulate change NA 

Obtain formal commitments NA 

Organise clinical implementation team 
meetings 

NA 

Promote network weaving Staff have created their own multi-disciplinary team to 
provide holistic care and streamline services for young 
people. This negates the need for young people to engage 
in multiple, repeated appointments (the nurse and exercise 
physiologists work particularly closely and then engage with 
other teams) 

Recruit, designate and train for leadership NA 



317 
 

Use advisory boards and workgroups Each service site has a youth advisory committee that 
ensures services are appropriate for youth and their 
families. They report to the executive and support service 
improvements (meet fortnightly) 

Use and implementation advisor NA 

Visit other sites Service is modelled on a successful program interstate 

Engage consumers  Increase demand Physical activity is used as an engagement tool that helps 
engage young people in other support services 

100% 

Intervene with patients, and consumers to 
enhance uptake and adherence 

Multiple strategies are used to increase patient adherence 
to the physical activity programs including phone, emails 
and SMS (if sessions are missed), encouraging family and 
friends to attend sessions to increase social support, 
provision of Phyi-trak home programs 

Involve patients’ consumers and family 
members 

Young people and their families are engaged at three levels 
(involved in decisions about their treatment, through the 
youth reference groups to improve service delivery and at a 
governance level to inform strategic planning) 

Prepare patients and consumers to be active 
participants 

A ‘welcome’ appointment is conducted, and a welcome 
pack (for physical activity) is used to support ‘soft-entry’ 
into the program 
 
Staff are trained to use an open dialogue approach to 
facilitate young people choosing what treatments and 
services they participate in  

Use mass media Social media (Instagram, Twitter and Facebook) are used to 
reduce stigma and raise awareness about the service 

Provide interactive 
assistance 

Centralise technical assistance NA 0% 

Facilitation NA 

Provide clinical supervision NA 

Provide local technical assistance NA 

Support clinical 
teams 

Create new clinical teams A new role was created that is dedicated to improving the 
rates of physical screening across the service (i.e., nurse 
practitioner role) 

80% 
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Develop resource-sharing agreements Informal agreements exist with a range of physical activity 
providers/services in the community (i.e., local sporting 
clubs, gyms an active recreation providers) to enable 
delivery and exposure to diverse physical activity 
opportunities for young people. Discounted rates for gym 
membership have been negotiated in some settings.     

Facilitate relay of clinical data to providers Clinical reviews are scheduled on a weekly basis, with the 
exercise physiologist ‘dropping in’ on meetings to relay 
clinical progress. 

Remind clinicians Constant efforts are made to remind other clinicians of the 
physical activity service (the exercise physiologist's attend 
existing team meetings to have informal ‘corridor 
conversations’ and disseminate internal staff emails to 
highlight events such as ‘Exercise Right’) 

Revise professional roles NA 

Train and educate 
 stakeholders 

Conduct educational outreach visit NA 72.70% 

Conduct educational meetings Whole-of-staff team meetings are held where presentations 
on physical activity services are delivered  
 
A one:one session is organised with new staff to meet the 
exercise physiologist and orientate them to the service 

Conduct ongoing training The organisation has a dedicated college that provides 
education courses. Staff and young people are encouraged 
to participate in courses. Courses about lifestyle 
interventions are delivered through this medium 

Create a learning collaborative A physical health special interest group (SIG) exists with 
representation from each team. The SIG share new 
evidence and reflects on how to improve screening. People 
in the SIG group are expected to champion physical health 
within their own teams 

Develop educational materials A staff manual exists that describes the physical activity 
services offered at the organisation together with all other 
services 
 
Resources about physical activity are available to staff and 
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used to prompt and ‘remind clinicians’ (i.e., flow chart of 
expectations around physical health, advice to break up 
sitting and signposting to online physical activity options) 

Distribute educational material Educational materials are distributed via organisation email 
blasts and to new starters as part of orientation 

Make training dynamic NA 

Provide ongoing consultation The junior exercise physiologist has regular meetings with 
the senior exercise physiologists to provide guidance and 
support 

Shadow other experts  Initially staff worked in pairs to support each other in 
undertaking physical health screen 

Use train-the-trainer strategies  A ‘super-user’ model has been established to train all staff 
in an open dialogue approach 

Work with educational institutions NA 

Use evaluative and  
iterative strategies 

Assess for readiness and identify barriers and 
facilitators 

Barriers and enablers to the successful implementation of 
the service were documented prior to initiating the service 

60% 

Audit and provide feedback An email is sent around on a weekly/fortnightly basis that 
identifies young people who require a physical health 
screen, based upon an audit of the full client list 
 
Independent fidelity visits are conducted to ensure the 
service is implementing the core components of the 
program 

Conduct a local needs assessment NA 

Conduct cyclic small tests of change NA 

Develop a formal implementation blueprint NA 

Develop and implement tools for quality 
monitoring 

Templates exist to guide initial assessment and exercise 
programming.  Attendance is monitored through the 
electronic medical records     

Develop and organise a quality monitoring 
system 

A system has been created in Sharepoint that tracks who is 
referring and the reason for referral. This allows the 
exercise physiologist to strategically target teams/providers 
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Obtain and use patient, consumer, and family 
feedback 

PROs (patient-reported outcomes, including satisfaction) 
are collected on an ongoing basis and fed to the executive 
for program reporting. Where specific information is 
required, strategic surveys are completed to support service 
improvements efforts 

Purposely re-examine the implementation Physical activity opportunities set for school terms that 
promote re-assessment 
 
Surveys are administered to young people after the 
introduction of new physical activity programs to ensure 
they meet the needs of young people 

Stage implementation and scale-up NA 

Use financial 
strategies  

Access new funding NA 11.10% 

Alter incentives allowance structures NA 

Alter patient, consumer fees NA 

Develop disincentives NA 

Fund and contract for the clinical innovation NA 

Make billing easier NA 

Place innovation on fee for service list NA 

Use capitated payments NA 

Other payment schemes The service is commissioned through a contract with the 
government. This contract is time limited and reviewed on a 
regular basis. 
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Supplementary file 4: The relationship between context, implementation strategies and implementation outcomes 

Level  Context Implementation strategy Mechanism  Implementation outcome   

Intervention 
(E) 

Relative advantage (conditions 
identified that trigger referral to PA) 

Change record system (PA in medical records)  Decision prompt at point of action  Sustainability 

Intervention 
(E) 

Adaptability (flexible approach to PA 
interventions) 

Promote adaptability (develop and offer different 
types of PA, facilitated through using trained staff)  

Ease and suitability  Acceptability 

Intervention 
(B) 

Complexity (screening for physical 
health is more work for case 
managers) 

Create a new clinical team (add new staff member) Capability building (increase 
dedicated resources so process and 
clinical workflows are streamlined) 

Penetration (sub-system) 

Outer (E) Patient need and resources (engage 
service users in all aspects of service 
development and delivery)  

Use advisory board and workgroups (youth 
advisory group established at all sites) 
Involve patients’ consumers and family members 
(voice included in individual treatment, service 
delivery and strategic planning) 

 Fit for purpose Acceptability  

Outer (E) Cosmopolitanism (partnerships with 
external PA opportunities) 

Resource sharing agreement (partnerships with 
external gym/sports/discount fees negotiated) 

Increase organisation resourcing 
and patient accessibility 

Sustainability 

Outer (E) External policy and incentives 
(governance by multiple external 
agencies) 

Develop and implement quality monitoring tools 
(templates to collect clinical and non-clinical data) 
Develop and organise a quality monitoring system 
(method to track who refers to PA) 
Involve executive boards (information collected 
through strategies above aggregated for reporting) 

Conditions created for ongoing 
improvement – established 
goals/targets that drive actions 

Fidelity (adherence to 
protocols) 
Penetration (sub-system) 
Sustainability 

Inner (E) Networks and communications (space 
to build trusted working relationships 
and discuss clinical care) 

Facilitate relay of clinical data (EP drops in on 
clinical meetings) 

Influences social connections and 
creates new social norms 

Acceptability  

Inner (E) Culture (leaders create inclusive, 
supportive environment) 

Bundles other strategies (mandate change, create 
new clinical team, create a learning collaborative, 
network, and communications) 

Staff ownership Acceptability, Penetration 
(sub-system), 
Sustainability (program 
components)  

Inner (B) Implementation climate (differences 
in physical health screening 
compliance between teams) 

Audit and feedback (track completion of physical 
screen and report compliance) 

Re-enforces desired behaviour  Penetration (service 
system) 

Inner (E)  Tension for change (poor physical 
health in people with mental illness 
has become untenable) 

Mandate change (leaders outline expectations for 
physical health care) 

Establishes an expected outcome  Acceptability  

Inner (B) Relative priority (physical health/PA is 
not the highest priority in clinical 
consultations) 

Audit and feedback (track completion of physical 
screen and report compliance) 

Re-enforces desired behaviour  Penetration (service 
system) 
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Inner (E) Learning climate (provide an 
opportunity to learn across disciplines) 

Create a learning collaborative (physical health SIG 
with representatives from all teams) 

Reflective learning builds 
professional competency   

Fidelity 

Inner (E) Leadership Engagement (executive 
buy-in for implementation) 

Visiting other sites (expose leaders to best 
practices) 

Modelling  Sustainability 

Inner (B) Available resources (overall the 
organisation is well-resourced, but the 
AEP service is spread thin) 

Other payment schemes (commissioned service) 
Create a new clinical team (add new staff member) 

Physical resources (human & 
financial) 

Penetration (sub-system) 
Sustainability 

Individual (B) Knowledge and beliefs about the 
innovation (limited exposure to PA 
through working history and lack of 
knowledge about PA and mental 
health) 

Develop educational materials (manual details PA 
role and functions within organisation, flow chart) 
Conduct educational meetings (presentations 
through whole-of-staff meetings, one:one sessions 
for staff with AEP) 

Building knowledge and awareness  Acceptability  

Individual (B) Self-efficacy (confidence and skills to 
conduct physical screening) 

Shadow other experts (pair up to conduct 
screening) 

Develops skill acquisition Fidelity  

Individual (B) Individual stage of change 
(progression to full integration of PA) 

Remind clinician (facilitate 'corridor' conversations, 
use 'educational material' to remind clinicians)  

Facilitates intention to act Acceptability 
↓ 
Penetration (service 
system) 

Process (E) Engaging (leaders and case managers) Bundle other strategies (visit other sites, mandate 
change, remind clinicians, create a learning 
collaborative) 

Organisation process (social 
influences) 

Acceptability, Penetration 
(service and sub-system), 
Sustainability 

Process (E) Formally appointed internal 
implementation leaders (staff member 
identified to lead implementation) 

Create a new clinical team (add new staff member) Capability building (increase 
dedicated resources so process and 
clinical workflows are streamlined) 

Penetration (sub-system) 

Process (E) External change agents (highly 
respected individual and organisation 
support implementation) 

Create an academic partnership (formal 
partnership with a university) 

Expertise, drive to implement Fidelity (adherence to 
protocol) 
Penetration (sub-system) 

Process (E) Reflecting and evaluating (data, 
opportunity, and capacity to evaluate 
progress on an ongoing basis) 

Use data experts (skilled research staff support 
clinical workforce) 
Obtain and use patient, consumer, and family 
feedback (survey administered to collect feedback) 

Justify demand/need 
Suitability  

Fidelity 
Sustainment 

AEP = Accredited exercise physiologist, B = Barrier, E = Enabler, PA = Physical activity, SIG = Special interest group, Italics = denotes construct is a child of another contextual 
determinant, ↓ = implementation outcome contributes to a secondary implementation outcome 
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Chapter 7: Czosnek L, Rankin N, Cormie P, Murnane A, Turner J, Richards J, Rosenbaum S, Zopf, E. “Now is the 

time for institutions to be investing in growing exercise programs as part of standard of care”: A multiple case study 

examining the implementation of exercise oncology interventions. Under review. 
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Supplementary file 1: Study aims, conceptualisation with operational measurement 

    Study aim  Conceptualisation   Operationalised measurement    

Identify the commonalities and differences in determinants, implementation strategies and implementation outcomes (acceptability, fidelity, penetration, and sustainability) across exercise 
oncology services 

Identify determinants   CFIR The CFIR framework lists 39 determinants across 5 domains and has an accompanying interview tool that was 
used to develop questions for the semi-structured interview guide that elucidated the determinants 
influencing implementation. 

Identify implementation 
strategies 

ERIC The ERIC taxonomy lists 73 implementation strategies (including Additional file 6) and provided the description 
of implementation strategies identified and categorised through the study. 

Identify implementation 
outcomes 

IOF The IOF is an evaluation framework that lists 8 proximal outcomes for measurement in implementation 
studies, of which 4 were evaluated in this study (see below). 

 Acceptability - The perception among 
implementation stakeholders that a given treatment, 
service, practice, or innovation is agreeable, 
palatable, or satisfactory 

Interview question - How do you think the exercise intervention is perceived within your organisation? 

 Fidelity - The degree to which an intervention was 
implemented as it was prescribed in the original 
protocol or as it was intended by the program 
developers 

Adherence to the program protocol according to amount and quality 
Quality of program delivery 
Training to support quality delivery 
Amount of program delivered/received 
# Sessions/duration per week 
# Total program delivered (delivered) 
# Attendance rates (received) 

 Penetration - The integration of a practice within a 
service setting and its subsystems 

Integration in the service system 
# Eligible people who use the service/total number eligible 
Integration in the subsystems  
# Documented position description where the intervention is defined in a role 
# Budget that confirms funding 
# Strategic planning that includes reference to the intervention 

 Sustainability - The extent to which a newly 
implemented treatment is maintained or 
institutionalized within a service setting ongoing, 
stable operations 

Sustainability is measured according to continued EBI components, the evolution of the EBI over time and 
process in place to assure continued health benefits  
Continued program components 
PSAT + Interview question: Are there any parts of the intervention that should not be changed? 
Evolution over time  
PSAT + Interview questions: Has what was implemented changed over time?  What kinds of changes or 
alterations have been made to the intervention so it continues to work effectively in your setting? 
Continued health benefit 
Interview question: What type of objective health measures are taken before, during or after the program to 
monitor the patient’s response to the exercise? 

Develop an explanatory causal pathway for the implementation process from the common elements that exist across services 
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Explain implementation IRLM A simplified IRLM was developed for each site and then the common elements identified across IRLMs were 
extracted, synthesised and reproduced in a single logic model 

CFIR = Consolidated Framework for Implementation Research, EBI = Evidence-based Intervention, ERIC = Expert Recommendations for Implementing Change, IRLM = Implementation Research 
Logic Model, IOF = Implementation Outcomes Framework, PSAT = Program Sustainability Assessment Tool 
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Supplementary file 2: Description of exercise evidence-based interventions implemented at case sites 

 Case Site A Case Site B Case Site C (youth) Case Site C (adult) 

What (equipment) 

Aerobic exercise (treadmill, seated 
rowing machine, exercise bike) 
Resistance training (free weights, 
machine weights, resistance bands) 

Aerobic exercise (treadmill, exercise 
bike) 
Resistance training (free weights, 
machine weights) 

Aerobic exercise (exercise bike) 
Resistance training (body weight, 
resistance bands, free weights) 

Aerobic exercise (exercise bike) 
Resistance training (body weight, 
resistance bands, free weights) 

Who (qualifications) 
AEP AEP + completion of cancer-specific 

training course (12 hours online training 
and 4–5-hour face-to-face workshop) 

AEP 
 

AEP and physiotherapists 

How (delivery) 

Group program (1 AEP per 5-6 
participants)  

Group program (1 AEP per 5-10 
participants) 

1:1 (during the active treatment phase) 
Group programs (within optional 
survivorship program)  

Patient choice 
1:1 session, home-based, or referral 
to a community provider 
Group sessions run 3x/week  

When, how much 
(dosage) 

12-week program (15 contact hours) 
1x20 minute introduction + 1x1 hour 
initial assessment 
1x1hr/week for 12 weeks  
1x1 hour final assessment 
1x20 minute review at 4 and 6 months 
Sessions include: 
20 minutes aerobic exercise  
30 minutes of resistance exercise (6-8 
upper and lower body exercises)  
10 minutes (group) stretching  
Nb: 7 different times for group classes 
are offered between Tuesday and 
Friday 

12-week program (39 contact hours): 
2x1 hour initial assessment 
3x1 hour session per week (for 12 
weeks) 
1x1 hour final assessment 
Sessions include:  
20 minutes of aerobic exercise 30 
minutes of resistance (6 upper and 
lower body exercises (2-4 sets x 6-12 
repetitions)) 
Nb: people select 1 of 5 sites to attend 
and are provided with a 3-month gym 
membership included in program cost   

1:1 program 
Duration not set 
1x30 minute initial assessment 
Session duration varies between 20 
mins - 1 hour  
Sessions include:  
20 minutes aerobic exercise 30 minutes 
of resistance exercise (8 upper and 
lower body exercises (2 sets x 10-12 
repetitions) 
10 minutes stretching 
(preference is given to aerobic exercise 
when time is limited) 
 
Group program  
8-week program (16.5 contact hours) 
1x30 minute initial assessment 
2x1 hour sessions per week 
(1 hour exercise (content as per 1:1) + 
1 hour education) 

Duration not set 
1x30 minute initial assessment 
Session duration varies between 20 
mins - 1 hour duration (onsite) 
Re-assessment as required 
Onsite sessions include: 
20 minutes aerobic exercise 
30 minutes (8 upper and lower body 
resistance exercise (2 sets 10-12 
repetitions) 
10 minutes stretching 
(preference is given to aerobic 
exercise when time is limited) 

Tailoring 

Exercise EBIs are individualised. 
Adherence prompts (Physitrack* 
exercise sheets, walking checklist, use 
of fitness trackers or pedometers and 
exercise diaries) 

Exercise EBIs are individualised. 
Adherence prompts (home program 
promoting 3x30 minute aerobic 
exercise per week) 

Exercise EBIs are individualised.   
Adherence prompts for groups 
(custom-made app to track exercise, 
podcasts, videos, supports 
maintenance, fatigue and physical 
activity diaries) 

Exercise EBIs are individualised.   
Adherence prompts (Simpleset* 
exercise program, education, fatigue 
and physical activity diaries) 
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Clinical assessment 
template  

Template guiding initial assessment.  
Information captured:  
1) referral source 
2) cancer history 
3) objective assessment (grip strength, 
30-second sit-stand) 
4) subjective measures including 
symptomology and patient goals, 
barriers and enablers to exercise, 
FACT-G 
5) treatment recommendations 

Template guiding initial assessment.  
Information captured:  
1) pre-program questionnaire  
2) prompt to ‘develop rapport’  
3) medical history 
4) patient goals 
5) objective assessment (height, weight, 
blood pressure, heart rate, 6-minute 
walk test, 30-second sit/stand)  
6) treatment recommendations 

Triage via HEEADSSS assessment 
framework. 
Initial assessment template (refer to 
Case site C (adult)   

Template guiding initial assessment.  
Information captured:  
1) medical history including cancer 
and lifestyle factors 
2) assessment performance status 
(AKPS score and self-reported 
physical activity levels) 
3) precautions for exercise 
4) physical examination (height, 
weight, mobility, independence with 
transferring, resting heart rate, 
oxygen saturation and blood 
pressure), functional tests (6-minute 
walk test, grip strength, sit-to-stand 
test) 
5) patient goals and objectives 

Exercise session template 

Template guides exercise session.  
Information captured:  
1) name of exercise 
2) weights, repetitions and sets for 
each resistance exercise 
3) adherence and fatigue during 
session 
4) prompts review of program every 2 
weeks 

Template guides exercise session.  
Information captured: 
1) session number 
2) name of exercise  
3) weight, repetitions and sets for each 
resistance exercise 
3) intensity of aerobic exercise  
4) adherence and fatigue during session 
5) prompts review of program every 2 
weeks 

Template guides exercise session.  
Information captured:  
1) exercise type 
2) intensity of aerobic exercise 
3) heart rate/oxygen saturation 
4) template captures up to 8 weeks of 
programming 
Program adherence is captured 
through EMR and not on exercise 
template 

Template guides exercise session.  
Information captured:  
1) aerobic and resistance exercise 
prescribed 
2) intensity, frequency, duration, 
repetitions, and sets.   
Adherence to program captured 
after each session through EMR 

AEP = Accredited Exercise Physiologist, AKPS = Australia-modified Karnofsky Performance Status, EMR = Electronic Medical Record, HEEADSSS = acronym for a comprehensive psychosocial 
assessment tool, FACT-G = Functional Assessment of Cancer Therapy – General, * = Physitrack and Simpleset are exercise software packages 
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Supplementary file 3: Descriptive example of determinants that were different across sites, identified using the Consolidated 

Framework for Implementation Research 

Domain Construct Description of determinant Example  

Intervention  

Intervention 
source 

NA  

Complexity  

Two sites had implemented a 
centralised and streamlined 
referral process (i.e., through 
electronic medical record and a 
bespoke IT system) that sought 
to address complexity. One site 
identified the referral processes 
to exercise as more work. 

“Soon as that referral comes, it comes in 
through (an IT system), which centralizes 
everything into a single point contact for 
those guys.” (Int-09) 
 
 
“But because it's a change to routine 
practice because it's an extra element now 
added into a consultation.” (Int-02) 

Design quality 
and packaging 

One site had created a consistent 
brand and image for marketing 
the exercise EBI, which added to 
its perceived excellence. By 
contrast, the lack of packaging 
and bundling of the program for 
use was viewed as a barrier at 
another site.  

“And then obviously people were looking 
at the website and going this program 
looks great.” (Int-06)  
 

Cost 

One site had costed the EBI 
($1000.00AUD) and embedded 
this knowledge within how the 
service was 
implemented/funded and 
delivered.  

“So the cost is a thousand dollars. We try 
and fundraise to subsidise that cost so 
that we can provide access to as many 
patients as possible.” (Int-09) 

Outer setting Peer pressure 

Two sites viewed their 
organisation as a world leader 
that set an agenda for other 
organisations. One site saw 
exercise EBIs as the norm, 
resulting in rapid 
implementation across the 
healthcare setting. 

“Everyone we meet every day knows 
about (organisational name).” (Int-04) 
 
 

Inner setting  

Structural 
characteristics 

Exercise EBIs were limited by the 
size of the allocated room and 
the equipment available.  
Further, two sites reported the 
organisational reporting line for 
exercise EBI was wrong and 
created barriers to 
implementation. By contrast, 
one site planned and selected 
sites based on specific criteria 
(i.e., parking, close to public 
transport, coffee shop and a 
range of equipment).   

“We have a dedicated gym space. Again, 
probably would like different pieces of 
equipment. Some of its more geared to 
sort of acute rehab, which don’t really get 
seen, so... in hindsight, you wouldn't need 
that space, whereas capacity for exercise 
has really grown in that space and 
demand, you would probably change how 
you allocate space.” (Int-11)  

Culture 

Staff across sites expressed 
different opinions about 
organisational culture. Some 
expressed the view that culture 
was poor. Other sites saw their 
culture as supportive and 
collegiate.  

“I would divide it up, I think the 
(immediate team) are a fantastic team 
and we work really well together. I think 
we are very supportive of each other, and 
it is probably what keeps me coming to 
work each day. Bigger than that is the 
(oncology department culture) and that is 
less supportive. Then outside of that is just 
working in a (organisation name), and at 
the moment that is just cuts going left 
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right and centre, and (that is) not 
supportive.” (Int-01) 
 

Tension for 
change  

Tension for change was not high 
enough to force change in 
behaviour/practice that would 
facilitate integration of exercise 
in routine practice.  

“We grow as big as the organisation 
wants us to grow. So there's like 
gatekeeper issues there. And if we're not 
generating a lot of revenue for the 
organisation, there's limited incentive to 
grow that service.” (Int-14) 

Relative priority 

Two sites reported that in busy, 
time-limited consultations 
healthcare providers make 
decisions about what is the 
highest priority for discussion at 
that time. 

“The clinical imperative at the time is 
perhaps to look at different things.  It is 
not seen as ... clinical important at a 
particular time when the doctor may be 
seeing the patient.” (Int-05) 

Organisational 
incentives and 
rewards 

At one site the service had 
recently won a prestigious 
award, and this was seen as 
something that could be 
leveraged by the exercise EBI to 
support implementation. 

“We have been lucky that it has picked up 
some accolades along the way.” (Int-01) 

Goals and 
feedback 

NA  

Readiness for 
implementation  

At one site, staff expressed a 
view that the exercise EBI was 
unplanned and disorganised. 

“I think it's just very haphazard and I think 
that's more to do with what we are as 
(organisation name) and the location of 
our patients. I think that plays a huge role 
in terms of the service that we deliver and 
what patients can access.” (Int-13) 

 
Leadership 
engagement 

Two sites observed that lack of 
supportive strategic leadership 
was a risk to the sustainability of 
exercise EBI (i.e., because 
leaders didn’t understand and 
value the service they were less 
likely to see a need to resource 
it). By contrast one site viewed 
their leaders as highly 
committed and engaged in 
ensuring the success of the 
exercise EBI   

“Sometimes I think the decisions are made 
by not necessarily taking a macro 
approach...but rather it becomes so 
discipline specific that when there's funds 
available, it's sometimes who's got the 
loudest voice? Who's got the greater 
numbers?.. So I think that having, 
sometimes stronger executive 
leadership…clearer, overarching 
organisational strategy and goals, and 
ensuring that rather than just being in a 
document, that they translate down to our 
levels and that it should be a two-way 
process.” (Int-14) 

Individual  

Knowledge and 
beliefs about the 
intervention 

Different views about exercise 
EBIs existed across organisations. 
Some viewed it as beneficial, 
whilst others had established 
ideas about which patients 
should be referred and would 
benefit.   

“It could also be the perception that 
different groups are more appropriate for 
exercise. It maybe be and I don’t know 
this, but a younger woman with breast 
cancer is more likely to be referred than 
an older man with prostate cancer and 
other multiple co-morbidities and things 
like that.” (Int-05) 

Individual 
identification 
with the 
organisation 

At one site staff demonstrated 
different levels of commitment 
to the organisation, which may 
have contributed to some sites 
being more successful than 
others. At other sites, staff 
expressed a view of feeling 
fortunate to work at the sites 

“No, it doesn't worry me. It doesn't worry 
me because I know I've got the safety net 
of another job.” (Int-07) 



330 
 

given their reputation as world-
leader. 

Process  

Planning 

One site undertook 12 months of 
planning prior to the launch. 
Other sites did not undertake 
systematic planning with the 
exercise EBIs growing 
opportunistically. 

“Yes and no. I guess in my mind this would 
go beyond the (research) study… but did I 
sit down 10 years ago and say as of now I 
want 1, 2 and 3 - no.  But it was always I 
want more time for AEP, I want to be able 
to offer classes (and) increase the classes.  
Most of this has been in my head.  At 
different times, yes we have had to write 
and say what we are planning and so I 
would have given some stats.” (Int-03) 

Engaging 

Differential views existed across 
sites about who needed to be 
engaged. One site viewed the 
oncology team as most 
important because they gave 
patients permission to exercise. 
Other sites viewed middle 
management (who develop 
business cases) and nurses (who 
coordinate referrals) as the most 
important stakeholders 

“(The oncology team) they're the ones 
that push it in terms of encouraging their 
patients to do exercise, to engage in 
exercise and to give them permission to 
actually exercise.” (Int-09) 
 

External change 
agents NA 

 

Opinion leader 
NA 

 

Formally 
appointed 
internal 
implementation 
leader NA 

 

Executing  

One site had established KPIs to 
track implementation progress. 
However, had not reviewed 
progress due to the impacts of 
COVID-19. 

“So I suppose we haven't had to measure 
ourselves against (KPIs) because we know 
that we just haven't done anything.” (Int-
09) 

AEP = Accredited Exercise Physiologist, AUD = Australian Dollar, EBI = Evidence-based Intervention, IT = Information 
Technology, KPIs = Key Performance Indicators 

 



331 
 

Supplementary file 4: Implementation strategies that differed or were not in use across sites, identified using the Expert 

Recommendations for Implementation Change taxonomy  

ERIC strategy  Descriptive example 

Adapt and tailor to context 

Tailor strategies  Two sites tailored referral processes. One site trialled multiple systems to 
determine the most effective approach (i.e., case management model, triaging, 
all staff participating in the initial assessments and a hybrid model of triage 
based on physical, education, social and health needs). 

Use data experts One site had established a dedicated research role to support evidence-
informed care. The position assisted staff in establishing outcome measures for 
the services and undertaking rapid reviews for use in business cases. 

Use data warehousing techniques NA 

Change infrastructure  

Change physical structure or 
equipment 

Two sites had created new purpose-built spaces for their patients (i.e., a new 
bigger gym space and a chill-out space for patients that felt non-medicalised). 

Change service sites  One site operated a hub and spoke model that ensured exercise sites were 
accessible for patients. A second site had moved to a purpose-built facility 
which allowed for more dedicated exercise space. 

Start a dissemination 
organisation 

One site established a not-for-profit organisation with the sole purpose of 
providing evidence-based exercise for people with cancer. 

Change accreditation or 
membership requirements NA 

Change liability laws 
NA 

Create or change credentialing 
and or licensure standards 

NA 

Mandate change NA 

Develop stakeholder interrelations 

Build a coalition  One site engaged organisations and individuals with specific expertise to 
provide in-kind financial, legal and regulatory support. This assisted the 
organisation to meet its corporate requirements. 

Use advisory boards and working 
groups 

Two sites established advisory groups, with representation from consumers, to 
support implementation efforts. At one site the advisory group focused on 
supporting organisational governance. At the second site, the advisory group 
had a specific policy development role.   

Visit other sites Two sites conducted site visits to other organisations delivering exercise 
oncology services to support initial implementation efforts. 

Capture and share local 
knowledge 

NA 

Conduct local consensus decision NA 

Develop an implementation 
glossary 

NA 

Identify early adopter NA 

Model and simulate change NA 

Obtain formal commitments NA 

Organise clinical implementation 
team meetings 

NA 

Recruit, designate and train for 
leadership 

NA 

Use and implementation advisor NA 

Engage consumers  
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Provide interactive assistance 

Centralise technical assistance One site had established a centralised IT system which was described as the 
control centre for the service. The centralised system was managed by a 
coordinator and has several functions, including: streamlining referrals, 
payments and reporting, coordinating the care pathway and providing expert 
advice to other clinicians including education and evaluation support. 

Facilitation One site through ongoing involvement in research trials, scheduled regular 
team meetings to workshop implementation issues associated with the 
research trials. The outcomes of these meetings were then applied more 
broadly to the exercise EBIs delivered at the site to optimise services.  

Provide clinical supervision One site had established a clinical supervision model where all healthcare 
providers were provided with fortnightly and then monthly sessions with a 
more senior colleague. This model provided clinical and non-clinical support 
for the workforce. 

Provide local technical assistance At one site a dedicated role existed that supported EBI delivery staff with 
operational issues (i.e., reporting issues, how to use the IT system and 
processing payments and guidance on clinical issues). This was an ad hoc, 
informal system of support.   

Support clinicians 

Create new clinical teams Two sites had created multi-disciplinary teams that provided a wrap-around 
service for patients. Members of the multi-disciplinary team were upskilled in 
their colleague’s professional expertise.  

Remind clinicians One site had established a reminder system for the exercise EBI. This included: 
stickers placed on medical files prompting referral to exercise and adding the 
COSA exercise guidelines to the footer of the organisation’s letterhead. Two 
sites used informal reminder systems (i.e., arranging coffee catchups with 
referral sources and leaving flyers about the service in common areas). 

Revise professional roles One site had revised roles over time to grow and enhance the exercise 
services. It commenced with converting an allied health assistant role to an 
exercise physiology role. This position was then ring-fenced to avoid it being 
taken away through the growth/retraction of organisational budgets. The 
initial role has slowly been added to, with more hours and number of AEPs.  
The original AEP has progressed to a higher level in the organisation, increasing 
their responsibilities and decision-making capacity.    

Train and educate stakeholders  

Conduct educational meetings Two sites conducted multi-disciplinary team meetings where staff could 
provide colleagues with updates on discipline-specific initiatives, such as 
progress on exercise EBI.   

Create a learning collaborative  At one site the health district established a learning collaborative for AEP staff 
working at different sites.  Separately, a collaborative that included multiple 
different healthcare disciplines was also established to support shared 
learning. 

Provide ongoing consultation At one site a secondary consultation service operated that provided advice to 
other clinicians delivering cancer services.  This service included medical, 
nursing and allied health services (including exercise). 

Shadow other experts NA 

Work with educational 
institutions 

One organisation created an educational coordinator role. This role worked 
with a local university to deliver post-graduate courses. The role also worked 
with other organisations to develop internal and external training 
opportunities that built general workforce capacity.   

Conduct educational outreach 
visit 

NA 

Make training dynamic NA 

Use train the trainer strategies NA 

Use evaluative and iterative strategies 
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Assess for readiness and identify 
barriers and facilitators 

Prior to establishing the service one site spent 12 months planning, identifying 
potential barriers and engaging with stakeholders to improve the likelihood of 
implementation success. 

Audit and provide feedback At one site staff were required to undertake an annual quality improvement 
project of their choice. The AEP was conducting a project to monitor the 
current triage process for the exercise service. The aim of this project was to 
improve the right referral at the right time, with the results planned for 
feedback to the triaging workforce. 

Conduct cyclic small tests of 
change 

At one site home exercise resources were trialled with a small group of 
patients before implementing widely in the service. 

Stage implementation and scale-
up 

Two sites built the exercise EBI services over time (i.e., adding extra 
sessions/times and delivering exercise for different cancer streams).  As the 
exercise EBI is expanded, efforts are then directed towards ‘locking’ the change 
into the system. 

Purposely re-examine the 
implementation 

One site only set exercise timetables for a term at a time.  At the end of each 
term they re-assessed attendance rates to ensure class days/times were 
suitable for participants. 

Conduct a local needs 
assessment 

NA 

Develop a formal implementation 
blueprint 

NA 

Use financial strategies  

Alter incentives allowance 
structures 

NA 

Alter patient, consumer fees NA 

Develop disincentives NA 

Fund and contract for the clinical 
innovation 

NA 

Make billing easier NA 

Use capitated payments NA 

Other payment schemes NA 

AEP = Accredited Exercise Physiologists, COSA = Clinical Oncology Society Australia, EBI = Evidence-based 
Intervention, IT = Information Technology, NA = Not Applicable 
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Supplementary file 5: Simplified implementation logic model for Case Site A, B and C 

Case Site A 

CFIR construct Summary of construct extracted from 
framework matrix 

Implementation strategy (ERIC) Mechanism Implementation outcomes  

Individual (E) Self-efficacy (healthcare providers have the 
confidence to discuss exercise) 

Conduct education meetings (multi-disciplinary team 
meetings) 
Conduct ongoing training (access to professional 
development courses) 

Knowledge acquisition  Acceptability (provider) 
 

Individual (B) Stage of change (some healthcare providers 
act to refer, others don’t) 

Facilitate relay of clinical data to providers (patient 
progress sent to referral source at regular intervals 
through the program) 

Reinforces expected 
(positive) outcomes 

Penetration (service level) 

Inner setting (B) Culture (poor culture across the broader 
organisation) 

Promote network weaving (create opportunities for 
staff to mix across professional boundaries) 

Social interaction  Acceptability (provider) 

Inner setting (E) Implementation climate (within the small 
team the program is agile, which allows it to 
adapt and respond despite austerity) 

Create new clinical teams (multi-disciplinary team) Professional role identity 
and responsibilities 

Acceptability (provider) 
↓ 
Penetration (service system) 

Inner setting (E) Learning climate (ongoing learning 
permeates the organisation) 

Facilitation (protected time to workshop 
implementation issues) 

Action planning Fidelity (quality) 
↓ 
Sustainability (evolution over 
time) 

Inner setting (E) Organisational incentives and rewards 
(awards contribute to the prestige of the 
program) 

Increase demand (patients act to demonstrate 
support/need for exercise) + Involve executive boards 
(feed intervention results to executive) 

Advocacy (optimism 
belief in positive 
outcome) 

Penetration (sub-system) 

Inner setting (B) Relative priority (competing demands for 
providers and organisation) 

Remind clinicians (multiple methods - (stickers on 
hard-copy files, presentations, referral forms/evidence 
summaries at point of referral, ‘footers’ of letters)  
Develop and distribute educational materials 
(manuals, how to refer)  

Remembering and 
decision-making prompt 
at the time of decision 
 

Penetration (service level) 

Inner setting (E) Networks and communications (personal 
relationships and trust create efficiencies in 
operations) 

Promote network weaving (create opportunities for 
staff to mix across professional boundaries) 

Social interactions and 
professional identity 

Acceptability (provider) 
↓ 
Penetration (service level)  

Inner setting (E) Access to knowledge and information (one-
stop-shop in survivorship) 

Create new clinical teams (multi-disciplinary team) Simplify decision-
making  

Penetration (service level) 
 

Inner setting (B) Available resources (lack of time and 
funding) 

Access new funding (grants, fundraising, 
philanthropic donations) 

Conditions for building 
material resources to 
develop organisational 
capability  

Sustainability (program 
components) 
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Inner setting (B) Leadership engagement (leaders have low 
awareness of the service) 

Champion (works across and up to executive 
advocating to assure resourcing for exercise) 

Persuade to impact 
intention to act 

Penetration (sub-system) 
↓ 
Sustainability 

Intervention (E) Adaptability (adapt the program to suit 
patient needs and referrals adapted to suit 
provider demands) 

Develop and implement tools for quality monitoring 
(exercise-specific tools to track health outcomes and 
compliance) 
 
Promote adaptability (offer different exercise and 
referral processes) 

Skill acquisition to 
support mastery of skills 
 
 

Acceptability 
(consumer/provider) 
↓ 
Sustainability (health outcomes) 

Intervention (B) Cost (no secure funding for the program) Involve patients’ consumers and family members 
(fundraising efforts) → Access new funding (funding 
comes from multiple sources) 

Increase material 
resources 

Sustainability (program 
components) 

Outer setting (E) Cosmopolitan (a well-connected 
organisation that builds capacity) 

Develop resource sharing agreement (relationship 
with local exercise services) 
Develop academic partnership (formal relationship 
with a university to test and trial program expansions 

Develop material 
resources to build 
capacity 

Fidelity  
↓ 
Sustainability (program 
components and evolution over 
time) 

Outer setting (E) External policies and incentives (leverage 
COSA position statement and exercise 
embedded in organisation reporting 
required by the State) 

Change record system (exercise added to the online 
electronic scheduler) → Involve executive boards 
(feed intervention results to executive) 
 
 
Use mass media (emails blasts sharing COSA 
statements) 

Align exercise with 
established goals and 
organisational 
performance targets 
 
 
Influence intention to 
act  

Penetration (sub-system) 
↓ 
Sustainability (program 
component) 
 
 
Acceptability  

Outer setting (E) Patient need and resourcing (patient 
satisfaction/needs are central to how the 
EBI is developed/delivered) 

Obtain and use patient, consumer and family 
feedback (patient-reported outcomes (including 
satisfaction) collected) 

Action planning 
(ongoing improvement 
activity) 

Sustainability (evolution over 
time) 

Process (E) Engaging (Champion (persistent, influential 
across levels of the organisation and builds 
patient activation)) 

Champion (works across and up to executive 
advocating to assure resourcing for exercise) 
 
Increase demand (patients act to demonstrate 
support/need for exercise) 

Persuades to change 
intention to act  
 
Build optimism and 
belief/confidence in 
positive outcomes 

Acceptability 

Process (E) Reflecting and evaluating (review data to 
change practice) 

Develop and organise a quality monitoring system 
(tracking system for who is using the service) → 
Purposely re-examine implementation (program 
times set for a limited duration) 

Action planning  Fidelity (dose/amount) 
↓ 
Sustainability (evolution over 
time) 
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Case Study B 

CFIR construct Summary of construct extracted from 
framework matrix 

Implementation strategy (ERIC) Mechanism Implementation outcomes  

Individual (B) Individual identification with the 
organisation (different commitment to the 
organisation impacts site success) 

Develop educational materials (script for co-
ordinator and structured framework)  

Procedural/task 
consistency 

Fidelity (quality) 

Individual  Stage of change (program underpinned by 
behaviour change theory) (E) 
 
 
(Healthcare providers act to refer, although 
this is not universal) (B) 

Prepare patients to be active participants (patients 
supported to lead on their care) 
 
 
Facilitate relay of clinical data to providers (regular 
updates provided to referral source) 

Perceived behavioural 
control 
 
 
Reinforce expected 
(positive) outcomes  

Acceptability (patient) 
↓ 
Fidelity (dose/amount) 
 
Penetration (service level) 

Individual (E) Self-efficacy (program builds confidence in 
patients to exercise)   
 
 
Healthcare staff have the confidence to 
discuss exercise and know where to refer 

Intervene with patients and consumers to enhance 
uptake and adherence (multiple adherence 
strategies applied) 
 
Conduct education meetings (presentations about 
exercise and the service); Conduct ongoing training 
(staff undergo exercise and cancer training course) 

Ease and mastery of 
tasks 
 
 
Knowledge (procedural)   

Acceptability (patient) 
↓ 
Fidelity (dose/amount) 
 
Acceptability (Provider) 

Inner setting (E) Learning climate (staff are supported with 
ongoing learning and service improvement) 

Provide local technical assistance (weekly meeting 
to workshop implementation issues) 

Action planning Fidelity (quality) 
↓ 
Sustainability (evolution over 
time) 

Inner setting  Networks and communications (hierarchy 
makes communication challenging (B). 
However, relationships between staff are 
strong and supportive (E))   

Promote network weaving (provide social 
opportunities so staff build relationships) 

Social interactions and 
professional identity 

Acceptability (provider) 

Inner setting (E) Access to knowledge and information (easy 
to access information because the service is 
established as a one-stop shop) 

Use mass media (website) Simplify decision-
making 

Penetration (service level) 

Inner setting (B) Available resources (lack of funding, but 
lean service model operates) 

Access new funding (fundraising, donations) 
Create resource sharing agreement (special fitness 
centre rates and pro-bono expertise) 

Builds material 
resources to develop 
organisational 
capabilities 

Sustainability (program 
components) 

Inner setting (E) Leadership engagement (leadership are 
highly engaged to ensure the program is a 
success)  

Build a coalition (diverse partners are brought on 
board and sell a consistent message) 

Optimism and group 
identity  

Sustainability (program 
components and evolution over 
time) 
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Inner setting (E) Structural characteristics (site selection was 
purposeful to ensure optimisation of 
service) 

Change service sites (hub and spoke model) Decrease environmental 
barriers   

Acceptability 

Intervention (E) Adaptability (program has the flexibility to 
offer different exercise opportunities and 
referral pathways) 

Develop and implement tools for quality 
monitoring (initial assessment forms, exercise 
sheets) 
 
Promote adaptability (exercise tailored to 
individual needs; multiple referral pathways) 

Skill acquisition to 
support mastery of skills 

Acceptability (consumer/provider) 
↓ 
Sustainability (health outcomes) 

Intervention (E) Complexity (centralised 
administration/process hub) 

Centralised technical assistance (centralised IT 
system established) 

Streamline work tasks  Penetration (sub-system) 

Intervention (B) Cost (funding to keep costs low)   Start a dissemination organisation (a non-for-profit 
established) 

Increase material 
resourcing 

Sustainability (program 
components, evolution over time) 

Intervention (E) Design quality and packaging (a 
professional, consistent image that lends to 
credibility) 

Use mass media (image built across different 
mediums) 

Program identity Acceptability 

Outer setting (E) External policy and incentives (exercise and 
cancer is a policy priority of the State and a 
dedicated funding stream established by 
the State)  

Develop academic partnership (program 
commenced through research trial and continues to 
support research) 
 
Change record-keeping system (purpose-built IT 
system captures data for reporting) → Involve 
executive boards (relay outcomes to policy-makers) 

Conditions to build 
capacity 
 
 
Align exercise with 
established 
goals/performance 
targets 

Fidelity (dose/amount and quality) 
 
 
 
Penetration (sub-system)  
↓  
Sustainability (program 
components) 

Outer setting (E) Patient need and resourcing (advisory 
groups established that include consumers 
to direct patient-centred care) 

Use advisory boards and working groups 
(consumers’ experiences embedded in governance 
structures) 
Obtain and use patient, consumer and family 
feedback (patient-reported outcomes collected 
before clinic and used to inform service)  

Action planning to 
optimise service 
continually 
 
 

Sustainability (evolution over 
time) 

Process (E) Engaging (oncology team give permission 
and can persuade people to exercise) 

Identify and prepare champion (influential expert 
able to transcend levels) 

Persuade to impact 
intention to act 

Acceptability  

Process (E) Champion – (influential and respected as 
an expert in the field of exercise oncology) 

Increase demand (patient activation) Build optimism and 
belief/confidence in 
positive outcomes 

Acceptability 

Process (E) Planning (12 months of planning before 
launch)  

Assess for readiness and identify barriers and 
facilitators (planning, engaging stakeholder) 

Action planning Acceptability 
↓ 
Penetration (sub-system) 
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Process (E) Reflecting and evaluating (review clinical 
data collected through centralised IT 
system) 

Develop and organise a quality monitoring system 
(consistent data collection and input into the IT 
system) 

Action planning Fidelity 
↓ 
Sustainability (evolution over 
time) 

 

Case Site C 

CFIR construct Summary of construct extracted from 
framework matrix 

Implementation strategy (ERIC) Mechanism Implementation outcomes  

Individual (B) Individual stage of change (for some 
providers discussing exercise and referral is 
part of their routine practice, however, 
they make decisions about timing (see 
relative priority) 

Facilitate relay of clinical data (providers have 
access to patient progress through exercise) 
 

Reinforces expected 
(positive) outcomes 

Penetration (service level) 

Individual (E) Self-efficacy (some staff are confident to 
have conversations, whilst others do not 
view it as part of their role)  

Provide ongoing training (education and training 
course that build from short courses through to 
graduate certificates) 
Conduct education meetings (multi-disciplinary 
team meetings) 

Knowledge   Acceptability (provider) 

Inner setting  Compatibility (E) (Selected parts of the 
organisation have fit exercise within the 
workflow (i.e., ‘opt-out’ referral system, 
linked to fitness for surgery)  
 
(B) Where fit has not been achieved, 
exercise is incompatible with organisation 
prioritises (acute care). 

Tailor strategies (ongoing change to referral 
processes to ensure the best fit) 
 
 
 
 

Action planning Penetration (service level) 

Inner setting (E) Learning climate – (staff undertake 
ongoing learning, including annual quality 
improvement program)  

Provide clinical supervision (mentoring relationship) 
 
Nb: the exercise services’ current quality 
improvement program was to audit and provide 
feedback on triage processes (see structural 
characteristics) 

Action planning Fidelity (quality) 
↓ 
Sustainability (evolution over 
time) 

Inner setting (B) Relative priority (staff are busy and so make 
decisions about what is the most critical 
issue to address at the time. Exercise is not a 
priority for the organisation, which operates 
a traditional bio-medical model 

Prepare patients and consumers to be active 
participants (empower patients to shift clinician 
behaviour) 
 
Obtain and use patient, consumer and family 
feedback (collect feedback on response to exercise 
program)  

Increase self-confidence 
and perceived 
behavioural control 
 

Acceptability (patient) 
↓ 
Penetration (service level) 
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Inner setting (B) Tension for change (perverse incentives 
inhibit service growth)  

Revise professional role (ring-fence human resources 
when opportunities present to grow service)  

Build material resources  Sustainability (program 
components) 

Inner setting (E) Access to knowledge and information 
(exercise contained within a program 
(design and packaging) makes it simpler to 
access information) 

Create new clinical teams (exercise offered within a 
multi-disciplinary program) 

Simplify decision making 
 

Penetration (service level) 
 

Inner setting (E) Networks and communication (personal 
relationships enhance referral to exercise) 

Promote network weaving (build relationships 
between workforce to then dovetailing 
appointments) 

Social interactions and 
professional identity 

Acceptability (provider) 
↓ 
Penetration (service level) 

Inner setting (B)  Available resources (differing resourcing 
levels impacts agile service delivery) 

Develop resource-sharing agreement (formal and 
informal agreements in place to increase access to 
exercise) 
 
Access new funding (private donations, 
philanthropic and other sources) 

Develop material 
resources to build the 
capacity of the program 
to meet the demand 

Sustainability (program 
components) 

Inner setting (B) Structural characteristics (exercise in 
physiotherapy department) 
 
(Insufficient space and equipment in gym 
and poor location)   

Audit and feedback (audit triage process to improve 
appropriate referral of services) 
 
Change service sites (move to a bigger site) 

Reinforces desired 
behaviour 
 
Environmental 
interactions 

Penetration (sub-system) 
 
 
Acceptability 

Intervention (E) Adaptability (program adapted to suit 
patient preferences and referral sources)  

Develop and implement tools for quality 
monitoring (templates to guide assessments and 
delivery) 
 
Promote adaptability (different exercise EBIs to 
accommodate patient preference and multiple 
referral options for the workforce) 

Skill acquisition to 
support mastery of skills 
 

Acceptability (consumer/provider)  
↓ 
Sustainability (health outcomes) 

Intervention (E) Complexity (simplify referral processes)  Change record system (introduction of electronic 
medical records) 

Ease, suitability and 
convenience (for 
providers) 

Penetration (service system) 
 
 

Intervention (E) Evidence strength and quality (the 
accumulating evidence-based builds 
support for exercise)   

Develop academic partnerships (run pragmatic 
research trials within routine care and work with the 
academic sector to develop education opportunities) 

Skill acquisition  Fidelity (quality of care) 

Intervention (E) Relative advantage (exercise is beneficial for 
side-effects of cancer treatment, and it is 
the most effective mechanism to get people 
fit for surgery) 

Develop educational materials (resources include 
exercise indications, exercise for fatigue and referral 
trial) 
 
NB – unclear where this information is disseminated 

Establishes positive 
beliefs about anticipated 
outcomes  

Acceptability (provider) 
↓ 
Penetration (service level) 
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Outer setting (E)  External policy and incentives – (COSA 
position statement used to legitimise 
exercise)  
 
(Exercise EBI aligned to State cancer plan 
and organisational reporting required by 
the State)  

Inform local opinion leaders (a respected expert 
who can transcend organisational hierarchy) 
 
 
Change record system (capture data) 
↓ 
Involve executive boards (bi-annual reporting) 

Influence/shift intention 
to act  
 
 
Align exercise EBI with 
established 
goals/targets 
 

Acceptability  
 
 
 
Penetration (sub-system)  
↓ 
 Sustainability (program 
components) 

Outer setting (E) 
 

Patient need and resourcing (advisory 
groups operate to drive consumer-directed 
care and satisfaction with exercise EBI is 
enhanced by tailoring to patient needs) 

Obtain and use patient, consumer and family 
feedback 
Use advisory boards and workgroups (formal 
groups that have a seat in strategic decision-
making) 

Action planning and 
engaging in ongoing 
improvement cycles 

Sustainability (evolution over 
time) 

Process  Champion (lack of exercise champion is 
viewed as a barrier to 1:1 program (B). 
However, in other areas (youth), a 
champion has supported successful 
implementation (E)  

Increase demand (use clinical data and advisory 
groups to demonstrate demand for service) 

Persuade and build 
optimism  

Acceptability 

Process (E) Reflecting and evaluating (use data to 
inform resourcing needs)  

Implement a quality monitoring system (system to 
capture activity, outcome and referrals) 
 
NB: the outcomes of this work are documented in a 
record system and fed through executive boards) 

Action planning  Fidelity (dose and amount) 
↓ 
Sustainability (evolution over 
time) 

CFIR = Consolidated Framework for Implementation Research, COSA = Clinical Oncology Society Australia, EBI = Evidence-based intervention, ERIC = Expert Recommendations for 
Implementing Change, IT = Information Technology, Bold = common pathways across sites, Italics = Determinant is a sibling construct of another determinant in the CFIR 

 

 

 


